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XV Raisa Gorbacheva Memorial Meeting Hematopoietic Stem Cell
Transplantation. Gene and Cellular Therapy: An overview

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

RM Gorbacheva Research Institute, B.V. 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 XV Raisa Gorbacheva Memorial Meeting (16-18 Sep-
tember 2021) took place at the Pavlov University in a “hy-
brid” format, due to COVID limitations. Despite these ob-
stacles, more than 100 participants from leading centers of
hematopoietic stem cell transplantation (HSCT) from Rus-
sia, Republic of Belarus, Kazakhstan, Armenia have visited
St. Petersburg to attend the face-to-face discussions in differ-
ent areas of hematology, clinical and experimental cellular
therapy. Research and clinical achievements were presented
by prominent specialists from European countries, as well
USA, Japan, Israel, Australia who made their reports and
participated in the online discussions.

The pre-congress day included industrial symposia devoted
to the most urgent issues of drug therapy for a wide range of
blood diseases and complications of HSCT, new aspects of
patient care in the context of the COVID-19 pandemic.

Cell and Gene Therapy session (16 September, 2021) in-
cluded a number of quite impressive and innovative reports.
The keynote lecture was given by Prof. Hans-Peter Kiem
(Seattle, USA) who reviewed current approaches to therapy
of inherited disorders using gene modifications of autolo-
gous hematopoietic stem cells in order to obtain desirable
correcting effect. Dr. Fedor Urnov (Berkeley, USA) presented
a comprehensive summary of history and clinical outlooks
for gene editing, arguing, mainly, for the CRISPR platform.

A competent overview of current diagnostic and therapeu-
tic approaches in the field of genetic disorders was made
by Prof. Sergey Kutsev (Moscow, Russia). Prof. Maria Ester
Bernardo (Milan, Italy) and Dr. Tatyana Bykova (St. Peters-
burg, Russia) discussed current gene therapy options for
these groups of patients. Prof. Gerard Wagemaker (Rotter-
dam, The Netherlands) remembered fundamental steps and
historical facts on hematopoietic stem cell (HSC) transplan-
tation, as a basis for development of current gene therapy
with modified HSCs, primarily, in immune deficiencies and
lysosomal storage diseases. Of special significance was the
lecture by Prof. Giuliana Ferrari (Milan, Italy). The speaker
described heterogeneous molecular pathology in beta-thalas-
semia and presented promising gene targets to correct he-
moglobin synthesis. Results of pre-clinical studies and clini-
cal prospective of gene therapy in hemopbhilia were discussed
by Prof. Denise Sabatino (Philadelphia, USA).

Gene editing technologies for epigenomic modification were
proposed by Prof. Claudio Mussolino (Freiburg, Germany)
who presented his report in face-to-face format. The report-
ed CAST-Seq approach may present a useful tool for detect-
ing some off-target effects of gene editing procedures (Julia
Klermund, Freiburg, Germany). Prof. Boris Fehse (Ham-
burg, Germany) shared his experience in TALEN application
for CCR5-directed editing to produce HIV-resistant blood

cells for potential clinical use. Dr. Alena Shakirova (St.Pe-
tersburg, Russia) reported some data on efficiency of CCR5
gene editing in hematopoietic cells for HIV therapy.

Most clinical studies in gene therapy concerned preparation
and usage of CAR-T cells in treatment of lymphoblastic leu-
kemia. General aspects of CART implementation were re-
ported in the keynote lecture by Prof. Michel Sadelain (New
York, USA). Prof. Michael Maschan (Moscow, Russia) re-
ported his experience in CD19-directed CAR-T cells when
treating pediatric patients with ALL and discussed regula-
tory problems with gene-modified cell products in Russia.
Practical aspects of CAR-T cell preparation in clinical set-
ting, processing and storage were presented by Dr. Isabelle
Riviere (New York, USA), Juan Otero (Barcelona, Spain),
Alexander Migas (Misk, Republic of Belarus), and Vladislav
Sergeev (St.Petersburg, Russia). Some reports dealt with
other CAR-T cell applications, e.g., GVHD induction capa-
city (Alexey Petukhov, St.Petersburg, Russia), and their
prospects in treatment of viral infections (Grigory Efimov,
Moscow, Russia).

A special session was dedicated to regulations and legisla-
tion for the medicinal manipulated cell products, including
CAR-T cells. An interesting essay tracing the ways from the
idea of gene therapy to clinical implementation was present-
ed by Kristina Zakurdaeva (Moscow, Russia). The details of
sophisticated Russian regulation in the field of medicinal cell
products and their licensing procedure were presented and
discussed in the reports by Mikhail Samsonov, and Ekate-
rina Melnikova (Moscow, Russia). In general, the session
proceeded quite successfully, with many questions asked and
vivid final discussion.

The plenary session on September 17 was opened by the cer-
emony of Doctor Honoris Causa award to Professor Dieter
Hoelzer (Frankfurt/Main, Germany) whose merits in leu-
kemia chemotherapy and HSCT are recognized worldwide.
His lecture concerned novel treatment approaches based on
modern drugs and monoclonal antibodies against lympho-
blastic cells. The B.V. Afanasyev Memorial Lecture present-
ed by Prof. Elena Semenova (St.Petersburg, Russia) cove-
red various aspects of pediatric HSCT, being dedicated to
the 30™ anniversary of the first pediatric HSCT in Russia.
Professor Robert Gale has discussed recent clinical results
in resistant AML therapy, which still remain suboptimal,
even with novel targeted drugs. The comprehensive lecture
by Prof. Nicolaus Kroeger (Hamburg, Germany) highlighted
efficiency and safety of haploidentical HSCT when applying
optimal protocols of GVHD prevention. Professor Anna
Sureda (Barcelona, Spain) provided update of current stu-
dies concerning long-term outcomes in Hodgkin lymphoma
combining conventional protocols and novel therapies.
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A special session was dedicated to therapeutic options
in acute leukemia, including curative potential of HLA-
matched HSCT (Prof. Andrea Bacigalupo, Rome, Italy),
and general efficiency of allo-HSCT for long-term survival
in AML relapses, as reported by Prof. Dietger Niederwieser
(Leipzig, Germany) in a lecture based on several German
trials. Meanwhile, Dr. Sergey N. Bondarenko (St. Petersburg,
Russia) confirmed this viewpoint by clinical experience ob-
tained by CIC 725 team with multimodal AML therapies.

Prof. Elena Parovichnikova (Moscow, Russia) highlighted
pivotal role of minimal residual disease (MRD) values for
planning ongoing therapies in acute lymphoblastic leukemia
(ALL). Prof. Robin Foa (Rome, Italy) discussed current data
on clinical efficiency of well-known tyrosine kinase inhibi-
tors (TKI) in Ph-positive ALL patients.

The results of allogeneic HSCT and the role of minimal
residual disease (MRD) after HSCT in pediatric patients
with acute myeloid leukemia not in remission were shown
by Prof. Alexey Maschan (Moscow, Russia). Efficiency of
GVHD prophylaxis by post-transplant cyclophosphamide
after haplo-HSCT was confirmed by Dr. Dmitry Motorin
(St. Petersburg, Russia).

A session “Chronic hematological malignancies” started
with a lecture by Prof. Moshe Mittelman (Tel Aviv, Israel)
who presented an update of novel treatment strategies in
low-risk myelodysplastic syndrome (MDS). Dr. Nikolay
Tevetkov (St. Petersburg, Russia) discussed different prog-
nostic factors in high-risk MDS. Distinct benefits of HSCT
in high-risk MDS cases were reported by Dr. Larisa Kuz-
mina (Moscow, Russia). Extensive clinical data and results
from several clinical trials as presented in ELN guidelines
on chronic myeloid leukemia (CML) therapy were summa-
rized by Prof. Dr. Rudiger Hehlmann (Mannheim, Germa-
ny) who visited St. Petersburg this year. Dr. Elena Morozova
(St. Petersburg, Russia) held a special report on therapeutic
options for CML in blast crisis, especially, in cases of failed
TKI treatment.

The session concerning lymphoproliferative diseases was
opened by a lecture by Prof. Laurent Garderet (Paris, France)
who argued for safety of autologous HSCT in multiple mye-
loma (MM) patients with renal insufficiency. Prof. Dr. Tapani
Ruutu (Helsinki, Finland) discussed efficiency and safety of
allogeneic HSCT in myeloma. Dr. Olga Pirogova (St. Peters-
burg, Russia) addressed different diagnostic and therapeutic
aspects of MM. Modern approaches to refractory/resistant
Hodgkin lymphoma therapy were reviewed by Dr. Natalia
B. Mikhailova and Ilya Zyuzgin (both - St.Petersburg, Rus-
sia), whereas Dr. Elena Lepik presented multicenter results
on treatment of peripheral T-cell lymphomas, a rare and
heterogeneous group of lymphoproliferative disorders. The
session also included reports on pathogenesis of these malig-
nancies. E.g., Prof. Magne Borset (Trondheim, Norway) sug-
gested possible role of certain growth and signaling factors
in keeping malignant cells alive under hypoxic conditions.
Dr. Katia Beider (Tel Hashomer, Israel) discussed metabolic
alterations causing chemoresistance in myeloma cells caused
by distinct enzymes and receptors, which could be potential
therapeutic targets.

HSCT efficiency in different nonmalignant diseases was
discussed in a special session. It included a comprehensive

4 CTT JOURNAL | VOLUME 10 | NUMBER 3 (SUPPLEMENT) | SEPTEMBER 2021

EDITORIAL |

lecture by Prof. Regis Peffault de Latour (Paris, France) who
discussed different therapeutic options in the patients with
distinct pathogenetic variants of inborn marrow failure. Prof.
Shinji Nakao (Kanazawa, Japan) presented specific genetic
aspects of escape hematopoiesis in immune bone marrow
failure. The lecture by Prof. Alexander D. Kulagin (St.Pe-
tersburg, Russia) concerned clinical outcomes and feasibility
of repeated transplants in the patients with aplastic anemia.
Prof. Dmitry Balashov (Moscow, Russia) reported on clinical
results of HSCT in pediatric beta-thalassemia. Dr. Tatyana
Bykova (St. Petersburg, Russia) focused on prevention and
treatment of GVHD in the patients with non-malignant dis-
orders. Dr. Alexey Polushin (St. Petersburg, Russia) reported
on clinical efficiency of autologous HSCT in multiple sclero-
sis, highlighting the aspect of proper HSCT timing and life
quality improvement in these patients.

Pediatric session was opened by Prof. Petr Sedlacek (Prague,
Czech Republic) who reported the results of HSCT in pedi-
atric ALL setting, showing great benefits from modern ther-
apeutic protocols implemented over last 2 decades. Prof.
Charlotta Niemeyer (Freiburg, Germany) described specific
variants of MDS in young patients. Dr. Alesya Paina (St. Pe-
tersburg, Russia) discussed applicability and strategies of
HSCT in infants with ALL and AML. Prof. Olga Aleyniko-
va (Minsk, Republic of Belarus) presented a detailed inter-
pretation of cytokine storm in post-transplant conditions,
including CAR-T cell therapy. Dr. Natalya Myakova (Mos-
cow, Russia) shared their experience in HSCT for treatment
of pediatric non-Hodgkin lymphomas. Dr. Kirill Kirgizov
(Moscow, Russia) has summarized the single-center and
international data concerning late effects of HSCT in auto-
immune disorders. Short communications dealt with autol-
ogous HSCT in pediatric solid tumors (Julia Dinikina, Mos-
cow, Russia), and repeated transplants in pediatric patients
(Ekaterina Pristanskova, Moscow, Russia).

Multiple complications of HSCT were covered in a special
session. Dr. Zina Peric (Zagreb, Croatia) reviewed distinct
role of gut microbiota in transplant-associated complica-
tions, especially, acute GVHD. Dr. Ivan S. Moiseev (St. Pe-
tersburg, Russia) has discussed clinical efficiency and oppor-
tunities for the first-line steroid-free treatment of GVHD.
Dr. Egor Kulagin (St. Petersburg, Russia) reported on inci-
dence, clinical features and outcomes of bronchiolitis oblit-
erans following allo-HSCT. Prof. Nikolay Klimko (St.Pe-
tersburg, Russia) held a lecture on current International
Guidelines for treatment of fungal invasions in hematologi-
cal setting. Dr. Diana Averbuch (Jerusalem, Israel) presented
novel clinically relevant aspects of Gram-negative infections
in transplant clinics. Dr. Julia Rogacheva (St.Petersburg,
Russia) reported about the incidence of colonization with
antibiotic-resistant Gram-negative bacteria early after
HSCT. Dr. Marina Popova (St. Petersburg, Russia) argued for
antimicrobial stewardship program required at early terms
after allogeneic HCST.

Current activities and problems of unrelated bone marrow
donor registries were discussed in a series of reports. Prof.
Dietger Niederwieser (Leipzig, Germany) highlighted the
ongoing recruitment of non-HLA-identical family donors,
as an alternative source for allo-HSCT worldwide. Dr. Joan-
nis Mytileneos (Ulm, Germany) focused on different features
of donor/recipient compatibility when predicting HSCT
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outcomes. Prof. Dr. Manuel Abecasis (Lisbon, Portugal)
reported about COVID-associated problems and general
activities of the Portuguese Donor Registry during the pan-
demics. Dr. Maria Loginova (Kirov, Russia) provided re-
cent data about development of Russian Federal Registry
of HSCT donors. Dr. Alexander Alyanskiy (St. Petersburg,
Russia) presented a report about joint Russian information
platform for unrelated bone marrow donors.

Great attention was drawn to a special lecture given by Prof.
Dr. Neal Young (Bethesda, USA) who presented a concept
of evolutionary somatic mutation process underlying age-
related anemia and other diseases, also focusing on recently
discovered genetic blood disorders.

Psychological and social rehabilitation issues were presented
by several speakers, i.e., role of psychologist in post-HSCT
rehabilitation (Svetlana Oleshko, St.Petersburg, Russia),
parent-child relationships in pediatric oncology (Dr. Etienne
Seigneur, Paris, France), impact of disease and therapy on
body self-consciousness in children (Dr. Marie Therain,
Paris, France), subjective well-being and quality of life issues
(Dr. Maria Evdokimova, Moscow, Russia). Distinct rehabili-
tation programs are proposed for the patients with osteosar-

coma (Dr. Serafima Chechelnitskaya, Moscow, Russia), and
for the children with tumors of posterior cranial fossa (Dr.
Vladimir Kasatkin, Moscow, Russia), as well as physical ex-
ercises after HSCT (Mohamed Jaleel, London, UK). An orig-
inal standard-of-care project for functional improvement of
HSCT patients (TEMPO) was presented by Anne Gonzales
(Columbus, USA).

The nursing care in HSCT clinics was discussed by clini-
cal nurses who reported on their role in managing blood-
stream infections (Vladislav Kudlay, St. Petersburg, Russia),
skin lesions (Elvira Gasanova, St. Petersburg, Russia), during
COVID-19 pandemics in hematology setting (Olga Prokof-
ieva, St.Petersburg, Russia, Natalia Gusleva, Moscow, Rus-
sia), centralized drug preparation (Yuliya Mirankova, Minsk,
Republic of Belarus), performing bioimpedance procedure
(Natalia Saltykova, St. Petersburg, Russia). A comprehensive
report on the problems of nursing education in Russia was
made by Dr. Natalia Petrova (St. Petersburg, Russia). A gen-
eral review on nursing care in immunosuppressed patients
was presented by Liz Sniderman (Memphis, USA). The role
of medical nurses in pediatric rehabilitation was considered
in details by Nicholette Andrews (Chicago, USA).
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HMUI demcxkoii onkonozuu, eemamonozuu u mpancnnanmonozuu um. P. M. Topbauesoil, kagedpa eemamonoeuu, mpancdysuono-
2ul U MPAHCHAAHMOI02UY ¢ Kypcom demckoti onxonoeuu PITO umenu npogeccopa B. B. Aparacvesa, Iepsuiii Canxm-Ilemep-
Oypeckuti 2ocyoapcmeentiviii meOuyunckuii ynusepcumem um. V. I1. Ilasnosa, Canxm-Ilemep6ype, Poccust

XV Cummnosuym namaru P.M. Top6auesoit «Tpancnman-
TaIys TeMONOSTUYECKMX K/IeTOK. [eHHas ¥ KiIeTodHas
Tepanusa» mpoxopun 16-18 cenrabps 2021 ropa B Ileppom
Cankt-IleTepOyprckoM TroCyapCTBEHHOM MENUIMHCKOM
yHuBepcurere uM. VI.I1. TlaBnoBa B «rubpugHoM» popmare
13-3a OTpaHmdeHn, cesa3anHbix ¢ COVID-19. HecmoTps Ha
3TN CIOXKHOCTH, 6oee 100 y4aCTHMKOB U3 BeAYLIUX IIeH-
TPOB TPAaHCIUTAHTALMM TeMOIO3TIYECKIX CTBOJIOBBIX Kile-
tok (TTCK) Poccuu, Pectiybmuku Benmapyce, Kaszaxcrana,
ApMeHnn y4acTBOBAIM B OYHBIX AMCKYCCUAX IO PA3INU-
HBIM PasfienaM IeMaToJIOTUy, KIVHITIEeCKOI ¥ 9KCIIePUMEeH-
Ta/IbHOI KJIETOYHOI Tepamyi. HayuHble M KIMHUYeCKMe
TOCTIDKeHMA OBUIM IIpefCTaB/IeHDbl JIEKIMAMY Y JJOK/Iafa-
MU M3BECTHBIX CIEIMaNnCcToB 13 cTpaH EBpormbl, a Taxxe
CHIA, Anonum, Vspamnd, ABcTpammm, KOTOpbIE TaKKe
Y4acTBOBAN B IUCKYCCHUAX, TPOBOAVIMbIX OHJIAIH.

«IIpe-KoHTpecc» HeHb BKIIOYAT MHAYCTPUAIbHbIE CHUMIIO-
3UyMbI, IIOCBSIII[EHHbIe HanbojIee aKTyaJbHbIM BOIIPOCAM
JIeKapCTBEHHOI TepaIny MIMPOKOTo CIeKTpa 3ab0/IeBaHmIt
xpoBu 1 ocnnoxxHernyt TTCK, HOBbIM acmieKTaM IOMOIIY Ta-
LyeHTaM B ycnoysax nangemun COVID-19.

Ha ceccun «Knerouynas u rennas tepanusi» (16 ceHTAOps
2021 1.) 6bUIM cHenaHbl BeCbMa BIIEYAT/ISION[ME MHHOBA-

LIMOHHbIe NOKIafbl. BBOAHYIO yekuyio npoden npodeccop
Xanc-Tlerep Kum (Cuartn, CIIIA), KoTOpbIt crenman 0630p
COBPEMEHHDIX IIOAXOIOB K T€pANMN HACTEIACTBEHHbBIX 3360-
JIEBAHUIT C IIPVIMEHEHNEM TE€HHBIX MOI[I/I(bI/IKaI_U/H/uI ayTOJI0-
TMYHBIX T€MOIIO3TNMYECCKNUX CTBOJIOBBIX KIE€TOK O/IA OOCTU-
JKEHYIA JKelaeMoro koppurupyiomiero agdexra. [I-p Genop
Ypuos (bepkmu, CIIIA) 060611 cBefeHnst 06 ucropun u
KJIIMHNYECKNX IIEPCHEKTNBAX PENAKTNPOBAHNA I'€HOB, B OC-
HOBHOM, ¢ ntomotubio mnardopmsr CRISPR.

BcecToponHuit 0630p HBIHEMHNX AUATHOCTUYECKUX U Te-
paIleBTUYECKNX IIOAXOLOB B OO/NACTM TeHETMYECKUX 3a-
6onesanuit 611 cienan mpodeccopom Cepreem KyreBsim
(Mocksa, Poccns). IIpodeccop Mapusa Screp bepnapmo
(Munan, Wramms) u Tarbsna Beikosa (Caukr-Iletep6ypr,
Poccust) 06cyaum CyLeCTBYIOLIIE OIIUY T€HHOI Tepanum
Wit 9TUX rpym nanueHTos. IIpodeccop Tepapn Baremakep
(Porrepmam, Hupepranypr) HanmoMHmI 06 OCHOBHBIX 9Tamax
nucropndecknx ¢pakrax o TT'CK, kak 0OCHOBBI pasBUTHA CO-
BPEMEHHOII TeHHOIT TepaIny MOAU(UIMPOBAHHBIX CTBOJIO-
BBIX KJIETOK, IIpeXKJIie BCeTO, IPJ UMMYHOReULNTAX U JIU-
30COMHBIX 6071e3Hs1X HakoteHust. Ocoboe sHaYeHIe MIMena
nexnys npodeccopa [xymansl @eppapu (Munan, Vra-
). JoKIaguuK onucanza reTeporeHHyI0 MOJIEKY/IAPHYIO
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[ATOJIOTMIO IPY GeTa-TalacCeMUM U IPEMIOKIIIA [IePCIIeK-
TUBHbIE TeHETMYECKME MUIIEHU JJISI KOPPEKIMM CHHTEe3a
reMor7Io0uHa. Pe3ynbTaThl JOKIMHNYECKUX VCIBITAHUI 1
KIVHIYECKIe TIePCIIEKTUBBI TeHHOI Tepanuu npu remodu-
i obcyxpana npodeccop [lennsa Cabaruno (dunanens-
¢us, CIIA).

JloKTaz 0 TeXHONIOTMAX FeHHOTO PefaKTUpOBaHMA I/IA MO-
InuKaLMy SNUTeHOMHBIX CTPYKTYp chenan npod. Kiay-
mno Mycconuno (Ppaitdypr, lepmanusi) B ouHoM dopmare.
[ToresHBIM CpPeICTBOM BBIAB/IEHNS HelleleBbIX 3ddexTos
T€HHOT'O PefaKTVPOBaHVA MOXET CTaTb TexHonoruss CAST-
Seq, xak crmemyeT m3 pmokiafga A-pa IOmuu KnepmyHp
(Opaitbypr, Tepmanns). [Tpodeccop bopuc Dese (Fambypr,
TepmMaHMA) MOAENUICA CBOUM OIBITOM IPUMEHEHUS CIC-
teMbl TALEN pmna pepaktuposanmsa CCR5 u mpopykuunm
BIY-pe3ucTeHTHBIX KIETOK KPOBM A IOTEHLMa/JIbHO-
ro KJIMHMYECKOro ucnonb3oBanus. JI-p Anena Illakuposa
(Cankr-Iletep6ypr, Poccust) fomoskuia HeKOTOpbIE JaHHBIE
06 apdextuBrocTy pefakTrpoBanys rena CCR5 B kieTkax
remort093a ajsi epanuu BUY-undexmmmn.

BonpIIMHCTBO KIMHMYECKUX MCCIENOBAHNIA 10 TEHHOM Te-
pamy OTHOCVM/INCDH K IIPOM3BOACTBY M npuMeHeHno CAR-
T-KJIeTOK B JIe4eHUM OCTporo mumQoOIacTHOTO JeiKosa.
O6uite Borpocst BHexpenust CAR-T-k1eTok mofpo6Ho 06-
cy>xnauch B ek pod. Mumens Capenena (Hpio-Viopk,
CIIA). ITpod. Muxaun Macuan (Mocksa, Poccus) paccka-
3a1 0 cBoeM omnbITe paborsl ¢ CAR-T-k1eTKaMu IpoTUB
CD19 npu nevennu 60bHbIX geteit ¢ OJIJI u o6cynmun mpo-
671eMblI C IPAaBOBBIM PETYINPOBAHMEM TeHHO-MOAU(ULINPO-
BaHHBIX KJIETOYHBIX NMPOAyKToB B Poccum. IlpaxTmdeckie
acnektsl pousBopctBa CAR-T-KIeToK B yC/IOBUAX KINU-
HIVIKI, UX 06paboTKu 1 xpaHeHus o6cysxpanu a-p Vsabennp
Pusbep (Hbio-Viopk, CIIIA), Xynuan Otepo (Bapcenona,
Vicnanus), Anexcaunp Murac (MuHck, Pecny6uka Bena-
pycn) u Bragucnas Ceprees (Canxr-Iletep6ypr, Poccus).
HexoTopble HOKMambl Kacamuch APYIMX obIacTeil mpume-
Hernsa CAR-T-k1eToK, HapuMep, UX CIIOCOOHOCTU UHAY-
nuposarb PTIIX (Anekceit Ileryxos, Cankr-IleTep6ypr,
Poccns), wny nmepcnekTUB eYeHMs BUPYCHBIX MHQEKIUIL
(Tpuropmit Edumos, Mocksa, Poccust).

CrenyanbHOe 3acefaHye ObIIO IOCBAIIEHO IIPaBOBOMY pe-
T'YIMPOBAHMIO U 3aKOHOIATENbCTBY I/ MEJUIIVIHCKIX Ma-
HUITYIMPOBaHHbIX KI€TOYHBIX IPOJYKTOB, B TOM YHUCTIE —
CAR-T-knetok. VIHTepecHBIT 0630p-3cCe OTHOCUTETHHO
IyTeil pasBUTUA KIETOUHOI Tepanuy OT Uey O KINHMU-
4eCKOro BHe#peHust Oblt mpepcrasnen Kpucruuoit 3akyp-
naesoit (MockBa, Poccust). [TogpoOHOCTY CTIOXKHOTO pOC-
CUIICKOTO IPaBOBOTO PeTyIMpOBaHNUA U NNUILEH3MPOBAHUA
B 00/1aCTVM MEMIVHCKMX KJIeTOYHBIX HPORYKTOB OOCYX-
Tamuch B NOKIafiax A-pa Muxammna CamconoBa n Exatepu-
bl MenbaukoBoy (Mocksa, Poccus). B nienom, ara ceccns
IIpOIIIA YCIIEIIHO, OBUIO 3aJaHO MHOTO BOIIPOCOB, 1 (u-
HaJIbHOE 00CyX/jeHNe OBUIO BeChbMa OXKVIB/ICHHBIM.

[Tnenapuas ceccust 17 ceHTAOPsT OTKPbUIACh LiepeMOHMeEl
IPUCYXXJeHNsI CTelleH! IOYEeTHOrO HOKTOpa Ipodeccopy
Hurepy Xémpuepy (Ppankdypr-na-Maiine, Iepmanus),
b 3aCIyTM B 06macTu xumuotepanun neitko3oB u TI'CK
IIpM3HAHBI BO BceM Mupe. Ero ek kacasmach HOBBIX HOJ-
XOJIOB K JIeYeHI0, OCHOBAaHHBIX Ha IIPYMEHEHUV COBpEMeH-
HBIX [TPENapaToB ¥ MOHOK/TOHA/TBHBIX aHTUTEN TIPI OCTPOM
nmumbobmacTHoM neitkose. Jlekiys mamsitu b. B. Adanacpesa,
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npernicrasneHHas npod. Enenoit Cemenosort (Cankr-Iletep-
6ypr, Poccust), kacamach neguarpudecknx acrextoB TTCK u
6pu1a mocBsieHa 30-7 rogosumHe mepsoit TTCK, Boimorn-
HeHHOI1 peberky B Poccun. ITpod. Pobept I'attn obcysxpan
HBbIHEIIHNE Pe3y/IbTaThbl leueHus pu pesucteHTHON OMII,
KOTOpBbIE 10 CUX IIOP He SAB/IAI0TCS ONTUMA/IbHBIMY, JAXKe IIPH
VCIIONb30BAHNY HOBBIX TApTeTHBIX Ipenaparos. OOmmpHast
nexuust npo¢. Hukomayca Kpérepa (Tam6ypr, Tepmanns)
pofeMOHCTpUpoBana 3¢ GeKTUBHOCTD U 6€30IIacCHOCTB Tall-
nounentuynoit TTCK mpy 1crnonbsoBaHMM ONTMMAIbHBIX
nporokonoB npodumaktuku PTIIX. IIpod. Anna Cypena
(Bapcernona, Vicrranus) npepcraBuia 0OHOBIEHHbBIE TaHHbIE
TEKYIIMX UCCTeTOBAHNUI JOITOCPOYHBIX MICXOHOB IIPYU JIUM-
¢dbome XOmKKIHa, Te4eHHOIT 10 OOBIYHBIM IIPOTOKO/IAM 1 HO-
BBIMI METOJAMU TePAIINIL.

CrrenimanibHOE 3aceiaHie ObUIO MOCBAIIEHO BO3MOXKHOCTAM
Tepanuyu OCTPBIX eJIKO30B, B TOM YNC/Ie TePaleBTIYeCKO-
my notennuany HLA-coBmectumpix TTCK (mpod. Anppea
Baunranyno, Pum, Vtanus), obieit appekTuBHOCTI amio-
rerHoit TT'CK B n1aHe BONTOCpoYHOI BEDKMBAEMOCTH TIPK
peuupusax OMJI, koTopas obcyxpanace B Joknaze mpod.
Ourrepa Hunepsusepa (Jleitnuur, Tepmanns), 0CHOBAaHHOM
Ha HEeCKOJIBKMX TepMaHCKUX MccefoBannAx. Kpome Toro,
n-p Cepreit bougapenko (Caukr-Iletep6ypr, Poccust) mog-
TBEpJI 3Ty TOUYKY 3pEHNS KIMHNYECKUMM pe3yIbTaTaMI,
HO/My4eHHbIMU BpadeOHoIl komanpgoit CIC 725 ¢ mpumeHe-
HJEM MYJIbTMMOJa/NbHBIX MeTofoB Tepanyy OMIJIL.

ITpod. Enena ITapoBuunukosa (Mocksa, Poccus) nogyep-
KHYJIa POJIb YPOBHEN MUHMMAa/IbHOJ OCTaTOYHOI 0O/Ie3HM
(MOB) s nmaHupoBaHMA TEKYILIel Tepanuy Ipyu OCTPOM
mmpobnactaoMm nerikose (OJIT). IIpod. Pobun ®oa (Pum,
ViTamiss) o6cyau MMeroLyecs JaHHbIe O K/IMHUYeCKOil 9¢-
(DeKTUBHOCTY XOPOIIO M3BECTHBIX MHIUOUTOPOB TUPO3UH
kuHa3 (VITK) y Ph-nosutnsabix nanuenros ¢ OJIJL

Pesynbrater amnorennoit TI'CK m ponbp MumHMManbHON
ocrarouynoit 6omesun (MOB) mocre TTCK y maumenTos
IeTCKOro BO3pacTa C OCTPbIMM MUETOUIHBIMM JIEIKO3aMMI
BHe pemuccuy 6bUn mokasaHsl npod. AymexceeM Macua-
HoM (MockBa, Poccnsa). DdpdexktuBHOCTD poduIaKTUKN
PTIIX nmocpenctBoM Tepamuy LuKaodochaMuiom Imocie
ramno-TTCK moxgrBepant B cBoeM foxnazge A-p Jmutpunit
Moropusu (Cauxr-Iletep6ypr, Poccns).

Ceccust «XpoHMYeECKIe TeMaToNoTndYecKne 3aboIeBaHuUs»
Hauazmach C jekuuy npo¢. Momre Murrenbmana (Temp-
ABusB, Vspaunbp), rme ObUIM HpeACTaBIeHBI IIOCTENHNE
CBElEHNS O CTPATErMAX JIeYeHNs NIPY MMUeNTOAMUCIIacThIe-
ckom cuHppome (MJIC) mmskoro pucka. Huxomait 1lBet-
koB (Cauxt-Iletepbypr, Poccus) obcymmn pasnumuHbie
nporHoctudeckue ¢akropel mpu MJC BBICOKOTO prcKa.
O-p Japuca Kyspmmua (Mocksa, Poccusi) coobumma 06
omnpepeneHHbix npenmymectsax TTCK nmpu MJIC Bbicokoro
pucka. OOImupHble KITMHUYeCKNe TaHHbIe U Pe3y/IbTaThl He-
CKOJIbKMX K/IMHUYECKUX MICC/IEOBaHMIA, IpefiCTaB/IeHHbIe
B pekoMeHpaiusx Espomerickoit LeukemiaNet, mo medve-
HUIO XPOHMYECKOTO MUeTTONIHOTrO netiko3a (XMJI) B ouHOM
dbopmate 060611 Ipod. Progurep Xenpmann (MaHHTeM,
Tepmanus). Enena Mopo3sosa (Caukr-Iletep6ypr, Poccus)
ciefnana CrielaabHbIl JOK/Ial, O TepaleBTUYeCKUX OIIMAX
npu 6mactHOM Kprse XMJI, 0co6eHHO — B CIy4asix Hey[adun
neyenus VITK.
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3acemanne Ha TeMy «J/IuMdonponudepaTusHble 3abore-
BaHUsI» OTKPbUIOCH ekuuert mpod. Jlopana lappepera
(ITapwxk, ®paHimst), KOTOPbI JOKa3bIBal 0€30MacHOCTD
aytonornynoit TT'CK npu MHOXecTBeHHOIT MuenoMe (MM)
y HAIeHTOB C MOYeYHOI HefmocTaTtouHocTho. [Ipod. Ta-
nanu Pyyry (Xembcunku, Ounmstuaus) obcyxpan addex-
TUBHOCTb U 6e3omacHoctb ammorenHort TTCK nmpu MM.
JI-p Omnpra Iuporosa (Cankr-Iletepbypr, Poccus) xaca-
Jlach PA3NMYHBIX [UATHOCTUYECKUX U TePareBTUIECKUX
acrekroB MM. CoBpeMeHHbIe MOLXObI K JIeUeHNI0 ped-
PaKTEePHBIX/PE3UCTEHTHBIX CIy4aeB nuMGOMBI XOMKKIU-
Ha 06¢cyxpaamu f-p Harambst Muxaitnosa u Vimbst 3103run
(o6a — Cankr-Iletepbypr, Poccust), a Enena Jlenmk mpen-
CTaBM/Ia MHOTOLIEHTPOBbIE JAHHbIE O Pe3y/IbTaTax JedeHsI
nepudepnieckux T-KIeTOYHBIX TUM(POM — TPYIIIIBI PEFKUX
M TeTepPOTeHHBIX MMMPOnponndepaTnBHbIX 3a00/IeBAHMIL.
B aTy ceccuio Taxxe ObUIM BKTIOYEHDI JOK/IAJBI O TIATOTe-
Hese TaHHBIX HOBoOOpasoBaumii. Tak, mpo¢. Marue Bopcet
(Tponpxeiim, HopBern:) fomycTun BO3MOXHYIO pO/b psAfa
POCTOBBIX 1 CUTHAJIbHBIX (PAKTOPOB B COXPAHEHUN JKU3He-
CIIOCOOHOCTH K/IEeTOK B yCmoBusix rumokcui. [I-p Kats Beii-
znep (Tens-Xamomep, Vspannn) o6cynuna MeTabonmaeckue
U3MEHEHNsI, MPUBOJSAIE K XUMUOPE3UCTEHTHOCTU Mue-
JIOMHBIX KJIETOK, CBSI3aHHBIE C OIpefle/IeHHbIMY 9H3VMaMu
U PeLeNTOpaM, KOTOpble MOTYT ObITh IOTEHIVATbHBIMU
TepaneBTUIeCKUMI MUIICHAMIL

AddextnBHOoCcTs TTCK mpy pasnnyHbIX He3/TOKAaYeCTBEH-
HBIX 3a00/IeBaHMAX OOCYXJjamach B paMKaX OTHEIbHOI
ceccrn. OHa BKIIIOYaIa OOIIMPHYIO JeKIyio mpod. Pexic
[Teddo pme ma Typ (Ilapwk, PpaHius), KOTOPBI 06CYANT
pasmuyHble TepaleBTHYeCKe OMIVM Y HALMEHTOB C KOH-
KPEeTHBIMM NAaTOT€HEeTHYeCKMMM BapMaHTaMM BPOXK/EHHOI
KOCTHOMO3roBoJt HegocTatouHocTi. [Ipod. Cuupsm Ha-
kao (KanasaBa, SImoHMs) IpefcTaBUI JaHHBIE 00 Crienu-
(b1UdYecKMX TeHeTMYEeCKMX acIeKTaX IeMOI033a «YCKOMb3a-
HYA» IPU MMMYHHOl KOCTHOMO3TOBOI HeOCTaTOYHOCTH.
Jlexums npod. Anexcangpa Kynarnna (Cankr-Iletep6ypr,
Poccns) xacanach KIMHIYECKMX MCXOJ0B BBIIIOTHEHMA T10-
BropHbix TT'CK y manmeHTOB ¢ aluracTM4yeckoil aHeMMe.
[Tpod. Omutpuit banamos (Mocksa, Poccnst) coobumn o
kHndeckux pesynbratax TTCK y mereit ¢ 6era-tamacce-
mueit. [I-p Tarpsna BeikoBa (Cankr-Iletep6ypr, Poccus)
chenmana akieHT Ha npodunaktuke u nedenun PTIIX y ma-
IIMIEHTOB C HEOIYXOJIeBbIMU 3abomeBaHUAMU. [I-p Asekceit
[Monyumu (Cankr-Iletep6ypr, Poccus) coobmmn o KanHu-
veckoit apdextuBHOCTH ayTonoruynoit TTCK mpu pacce-
AHHOM CKJIepo3e, OJYePKHYB aCIeKThl IPaBUIbHBIX CPO-
koB BbimonHeHuA TI'CK u yrmyuiieHus kadecTBa KU3HU Y
3TUX MAIVEHTOB.

[Tepmarpudeckast ceccusi OTKpbUIach nekuumeit mpod. [erpa
Cenauexa (IIpara, Yemickas Pecry6imika), KOTOpBII BOJO-
XKW1 pesynbrarel 1edenus (B tom uucie — TTCK) mpu OJIJ
y ZeTell, IOKa3aB OOJbINe IPeVMyIIeCTBa COBPEeMEHHBIX
TepaneBTUYECKNX IIPOTOKOJIOB, BHE[PEHHBIX Ha IPOTSIKe-
Huy nocnepuux 20 net. [Tpod. Ilapnorra Humertep (Ppait-
Oypr, Tepmanus) onvcana crienyudeckue Bapuantsl MJIC
y Monopbix nmauueHToB. [I-p Oneca Ilanna (Cankr-Iletep-
6ypr, Poccus) o6cynmna npumenenne u crparernu TTCK y
mereit ¢ OJUI u AMJL. IIpod. Onbra AneitaukoBa (MuHCK,
Pecniy6rmka bBemapych) pmeranbHO paccMmoTpena  deHo-
MeH <«IMTOKMHOBOTO ILITOpMa» IIOC/e TPaHCIUTAHTAIVIM,

pkmoyast CAR-T-knerouynyto Tepanmio. [I-p Haranba Ms-
koBa (Mocksa, Poccus) mopenumach OIBITOM IIpUMEHe-
HusA TI'CK B jledeHNY HeXOKKMHCKUX TMMGPOM Y JeTeil.
O-p Kupumn Kuprusos (Mocksa, Poccust) 06061mn co6-
CTBEHHBIJT OIIBIT U TaHHbIe MEX/JYHaPOJHBIX MCC/IEIOBAHNIA
oTHOCKTENbHO To3xHUX 3¢ dexToB TTCK mpu ayronummyH-
HbIX 3a00meBaHMAX. KpaTkue coob1eHns Kacanuch ayTosno-
rigHol TTCK npu commpabix onyxorax y gereit (0ms Ju-
HMKMHA, MockBa, Pocciist) U TOBTOPHBIX TPaHCIUIAHTALIUI
y 60mbHBIX geTckoro Bospacta (Exarepuua IIpucraHcKoBa,
MockBsa, Poccus).

Mmuorouncrnennsie ocnoxuenuss TICK — obcyxpanuch
Ha crenuanbHOM 3sacemanHuu. [I-p 3una Ilepuu (3arpe6,
Xopsarusi) cenana 0630p O 3HAYUTENBHON PONM KHIIEU-
HOJI MUKPOOMOTBI B OCTIOXXHEHMAX ACCOLUMPOBAHHBIX C
TpaHCIUIaHTaIyel, B ocobenHocT — npu octpoit PTIIX.
II-p ViBan Moucees (Caukr-Iletep6ypr, Poccust) ob6cynun
KIMHNYECKYI0 3QQEKTNBHOCTD U BO3MOXXHOCTM Tepanuu
6e3 cTeponoB B KadecTBe mepBoil muHnn nedenns PTIIX.
I-p Erop Kynmarun (Caukr-Iletep6ypr, Poccust) coobumn
0 4acToTe, KIMHUYECKMX IIPU3HAKAX M UCXOfaX oOmuTepu-
pyroitero 6ponxuonura mnocie atorennoit TTCK. Ipod.
Huxonait Knmumko (Canxr-IletepOypr, Poccus) B cBoeit
JIEKIVM PaccKasal O TeKYLIMX MEXIYHApPOJHbBIX PeKOMEH-
JanMAX IO JeYeHUI0 TPUOKOBBIX MHBAsWUII B TeMaTOJIOIU-
weckoit knuHuke. JI-p Inana ABep6yx (Mepycamum, Vzpa-
WIb) IPeACTaBUIA JaHHbIE O HOBBIX KIMHIYECKIUX aCTIeKTax
Ipam-HeraTyBHbIX MHQEKUMII B TPaHCIIAHTALMOHHBIX
wmmHrkKax. JI-p ¥Omus Porauesa (Cankr-Iletep6ypr, Poc-
cns) coobImuma o0 YacToTe KOJIOHM3AIMM aHTUOMOTUKOpe-
3VICTEHTHBIMU [paM-HeraTMBHBIMU OaKTepMsMU B PaHHNE
cpokn nocne TT'CK. II-p Mapuna ITonosa (Caukr-Iletep-
6ypr, Poccus) nokaspiBajia LiefiecOOOPa3HOCTb IPOrpaMMBI
AHTUMMKPOOHOIT Tepamny, OCHOBAHHON Ha GaKTepuanibHO
KOJIOHM3AIuN B paHHUe cpoku nocre amro-TTCK.

Texymras [ieATeNIbHOCT ¥ HPOOTEMBI PETMCTPOB HEPOJ-
CTBEHHBIX JJOHOPOB KOCTHOTO MO3ra 0OCYXJja/lich B psfie
mokmazos. IIpod. Hurrep Hupepsusep (Jleitnuur, Tepma-
HIIAA) HOAYEPKHYJI TeKylllee BOB/IeYeHe HeCOBMECTVIMbIX 110
HLA popcTBeHHBIX JOHOPOB B KaueCTBE a/lbTePHATMBHOTO
ucrounuka g amno-TTCK Bo Bcem mumpe. [I-p VMoanHuc
Mutnneneoc (YnbMm, TepmaHusi) coCpefoTOYMICS Ha pas-
JIMYHBIX TApaMeTPaX COBMECTMMOCTH JOHOPA U PELUIIMEHTa
B xofie poruosupoBanys ucxonos TI'CK. ITpod. Manyanb
Ab6exacuc (JIuccabon, ITopryranms) coobumt o mpobaemax,
cBsA3aHHbIX ¢ MaHgeMueit COVID-19, u gearensHoctu Ilop-
TYTa/IbCKOTO PErVCTPa JOHOPOB B 3TOT Nepuop. I-p Mapusa
JlornHoBa (Kupos, Poccust) mpepictaBuia cBexkiie TaHHbIE O
pasButun Poccuiickoro demeparbHOro perucrpa HOHOPOB
mwra TTCK. I-p Anexcannp Ansuckuit (Cankr-Iletep6ypr,
Poccust) cpenan fokmazn 06 06befMHEHHOI POCCUIICKO MH-
¢$hopManoHHOI I1aTdopMe /I y4eTa HepOACTBEHHBIX JO-
HOPOB KOCTHOT'O MO3Ta.

Oco60e BHMMaHNMe TIPUBJIEK/IA CIIEI{MaIbHAS KL IPOd.
Huna fura (Beresma, CIIIA), KoTOpbI/ IpefcTaBUI KOH-
LIETIINMIO 9BOJIIOLMOHHOTO IIPOIlecca COMATMYECKNX MyTa-
LIVI1, JIEKAIero B OCHOBE MIMPOKOTO CIIeKTpa 3ab0meBaHmii
CTapIiero Bo3pacra, 00paTuB BHUMAHIE TAK)Ke 1 Ha HeflaB-
HO OTKPBITbIe TeHeTHYeCKue 3a00MeBaHMsI CUCTEMBI KPOBIL.

[Tpo6meMbl TICMXOIOTUYECKON U COLMANBHON peabumnTa-
oun SanaI‘I/IBaIH/ICb B HECKOJIbKUX [OOK/Iangax, B TOM 4YMCIIe
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ponu ncuxosnora B peabunutanyu nocine TI'CK (Cernana
Onenixo, Cankr-Iletepbypr, Poccust), oTHOLIeHNMsT pOfu-
TeJlell M JieTeil B IeTcKoy oHkonorun (p-p Otber CeHmop,
[Taprx, Opanuns), BiusHue 3a00T€BAHUA U €T0 JIeIeHNs
Ha 0CO3HaHIe CBOETro OpraHusMa y geteit (1-p Mapu Tepes,
[Mapk, PpanHumus), mpodreMbl caMOYyBCTBIUS 1 KadecTBa
kusHu (g-p Mapus EBgoxmmosa, MockBa, Poccus). Kon-
KpeTHbIEe IPOTPAaMMBl PeabMINTALNN HPEAIOKEHbl IS
IanueHToB ¢ octeocapkomoit (f-p Cepaduma HeuenpHmii-
Kad, MockBa, Poccys) u Iy reTelt ¢ oIryXorsAMM 3aHel de-
penHoit smku (n-p Brapumup Kacarkmu, Mocksa, Poccust),
a Taxoke ¢usndeckue ynpaxuernus nocie TTCK (Moxamen
Ioxanun, JlounoH, AHravs). OpUIMHAIbHBIN IPOEKT CTaH-
[apTOB MEAMIIHCKOTO YXOfa A/Is1 QYHKIMOHATBHOTO YIy4-
menus y nanyenTos nocie TTCK (TEMPO) 6b11 pencTas-
nen Annoii Toncanes (Komym6yc, CIITA).

Cecrpuucknmit yxon B xamHukax TI'CK obcyxpancsa me-
OULVHCKUMM CeCTpaMy, KOTOpble Melany CooOLieHus o
CBOEIl POM B Be[leHNN IAIVIEHTOB C MHEKIUAMI KPOBO-
toka (Bnamucnas Kynnait, Cauxr-Iletep6ypr, Poccus), no-
paxxenusamu koxu (dnpBupa lacanosa, Cankr-Iletep6ypr,
Poccus), npu snupgemun COVID-19 B reMaTonorndeckoii
knHuke (Omnbra Ilpokodbesa, Cankt-Iletepbypr, Poccus,
Haranps I'ycneBa, MockBa, Poccust), 0 eHTpann3oBaHHOM
npurotosnenny npenaparos (FOms Mupankoa, MUHCK,
Pecniy6nmka Bemapyce), mpoBemeHnu O610oMMIIE[aHCHO
npouenypsl  (Harampss CanteikoBa, Cankt-IleTep6ypr,
Poccus). Tlogpo6Hblit fokmag o mpobreMax CeCTPUHCKO-
ro obpasosanus B Poccun cpenana g-p Haranbsa Ilerpoa
(Cankrt-Iletep6ypr, Poccus). O61mmit 0630p ceCTpUMHCKOro
yXofla 11 IIOMOIIY MIMMYHOKOMIIPOMETYPOBaHHBIM IaIlVIeH-
taM Obi1 mpepcrasieH JIns CHaiinepman (Memduic, CIIIA).
Pornb MeIMIIMHCKMX cecTep B peabMIMTaluy IeTell C OHKO-
IaTOJIOIMell paccMoTpena B fieTanAx Huxonmerra DHpAproc
(Yuxaro, CIIIA).
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Introduction

The patients with HIV infection have a significantly higher
risk of developing cancer, especially non-Hodgkin lympho-
mas (NHL) than the general population. In the era of an-
tiretroviral therapy (ART) the cancer risk and the mortality
has been decreased. The ART allow to treat HIV-infected pa-
tients with lymphomas with protocols for patients in general
population. Our aim was to study epidemiology and evalu-
ate the efficacy of first-line therapy for NHL in HIV-infected
individuals in a multicenter study.

Patients and methods

The study included 210 patients with NHL and HIV who re-
ceived therapy at 12 Russian centers in the period from 2006
to 2020. The median follow-up was 7 months (1-103). Over-
all survival (OS) and progression-free survival (PFS) were
analyzed within two years of starting first-line therapy using
the Kaplan-Meier method.

Results

Types of HIV-related NHL were: diffuse large B-cell lym-
phoma (DLBCL) - 59% (n=121), Burkitt’s lymphoma (BL) -
18% (n=38), plasmablastic lymphoma (PBL) - 11 % (n=23),
other types of lymphomas — 12% (n=24). The median age
was 39 years (21-69), men - 62% (n=130), women - 39%
(n=80). The advanced stage of the disease was observed (3-4
Ann Arbor) in 82% of patients, B-symptoms at the onset of
the disease — 55%, CNS involvement — 20%. The majority
of patients (94.1%) received ART, the median number of
CD4+ cells/pL at the onset of lymphoma was 221.8 (17-1105).
As the first line of therapy, patients with NHL received pre-
dominantly EPOCH-like (48.5%) and CHOP-like (35.7%)
regimens. Rituximab-containing regimens had been used
in 57% of NHL cases. The median of chemotherapy courses
was 4 (1-8). Structure of response to first-line therapy were:
complete response (CR) — 46.6%, partial response (PR) -
31.5%, disease stabilization (SD) - 6.2%, disease progression
(PD) - 15.8%. OS in the study group was 67%, PFS - 50%
(median PFS - 18.7 months). Performance status ECOG>2
significantly decreased 2-year OS and PFS (p=0.001), CNS
disease at the onset of the lymphoma significantly decreased
PFES (56% vs 29%, p=0.008).

In the group of patients with CD20+ B-cell lymphomas, the
addition of rituximab significantly improved 2-year PFS
(57% vs 49%, p=0.05). Age, B-symptoms, and disease stage
did not significantly affect OS and PFS.

Conclusion

Diftuse large B-cell lymphoma is the most common HIV-re-
lated lymphoma. HIV-related NHL are diagnosed at an ad-
vanced stage of the disease. The overall response to first-line
therapy was 79%. Performance status ECOG>2, CNS disease
significantly worsened the outcome. The addition of ritux-
imab in the therapy of CD20+ B-cell lymphomas, improve
PES. Age, B-symptoms, and disease stage do not significantly
affect the outcome of therapy.

Keywords

Non-Hodgkin lymphoma, HIV infection, diffuse large B-cell
lymphoma, rituximab, CNS disease, ECOG, first-line thera-
pies, multicenter study.
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Tarpsina V1. Ilocnenosa 6, Enena E. 3unnna 7, Anekcanap A. Msacuaukos 8, Kamuns [I. Kanmanos °, Tarbsina V. Kcensosa ',
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noc. Iecounwiii, Canxm-IlemepOype, Poccus; ¢ Iopodckoii eemamonozuyeckuti uenmp, Hosocubupck, Poccus; 7 Cypeymckas
OKPYHHAT KTUHUHECKAS 60nbHUYa, omoeneHue eemamonozuu, Cypeym, Poccuss; 8 Pecnybnukanckas knunu4eckas 60mvHuya
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u xumuomepanuu C3I'MY um. V. V. Meunuxosa, Canxm-Ilemep6ype, Poccus

Beepenue

Y nanuentos ¢ BUUY-undexumeit puck pasBuTus 310Kade-
CTBEHHBIX OITyXOJIeil, B 0COOEHHOCTI HEXOPKKMHCKIUX JIMM-
¢dom (HXJI), sSHaUNTEIBHO BBILIIE, Y€M B OOLIIell MOMY ALV
OpHako B 90Xy aHTUpPeTpOBUpYcHON Tepamuu (APBT),
OTMEeYaeTCs CHIDKEHME, KaK PUCKA Pa3sBUTHUA, TaK U JIeTajIb-
HOCTHY, CBsI3aHHOII C T€Y€HMEM U JIeYeHMEM 3/I0KaueCTBEH-
HBIX OITyXOJIell Y anyeHTos, nHuiyposanHsix BVY. [Ipn
npumenenuu APBT, npoTuBoonyxonesas Tepanmus MOXeT
OBITh IPOBefieHa B TOTHOM 06beMe ¥ BMY-undunmposan-
HbIX NAIIMEHTOB, TaK Xe KaK Y MaI{leHTOB B 00111elT MOmy/Is-
. Ienbio paboTsl 6bIIO U3YUEHNE SMUIEMIOTIOTMIECKIX
XapaKTePUCTHK U OlleHKa 9 PeKTUBHOCTH TepaInit HepBoil
muuy HXJT Ha dpone BUY-nHbekunn B MHOTOLIEHTPOBOM
UICCTIEOBAaHUM.

nall,I/IEHTbI n MeToAbl

B nccnegoBanue 6pu10 BKIodeHo 210 manmenTtos ¢ HXJI
Ha ¢one B/Y-nHdexuny, noryyapmmx gedeHne B 12 poc-
CUIICKMX IIeHTpax B nepuop, ¢ 2006 roza o 2020. Meguana
Hab/rofieHnA coctaBiia 7 MecaAues (1-103). O61uryio BbDKU-
BaeMocTh (OB) 1 BBDKMBAEMOCTb 0€3 MPOrpecCpOBaHUS
(BBII) aHanusupoBamy B TedeHuUe [BYX JIET OT MOMEHTa
HayaIa Tepanuy IepBoli IMHNAY, C MCIIO/NIb30BaHUEM METOfIA
Kamman-Meitep.

Pe3ynbtatsl

Crpykrypa Ho3omoruit HXJI y maruentos ¢ BY-undex-
Iyert mpepcrapineHa: AuddysHas B-ximertouHas KpymHO-
knerounas mumboma (IBKKII) - 59% (n=121), numboma
Bepxnrra (JIB) — 18% (n=38), mnasmobnactHas numdoma
(TIIBJI) - 11% (n=23), npyrue tunsl muMbom — 12% (n=24).
Menuana Bo3pacTa coctaBmna 39 et (21-69), My>XIMHBI —
62% (n=130), >xermmHel — 39% (n=80). PacnpocTpaHeHHas
crapus 3aboneBanyst Habmoganach (3-4 Ann Arbor) y 82%
HAIIeHTOB, B-cuMnromsl B fie610Te 3aboneBaHus — 55%,
nopaxenue LTHC - 20%. BonpumacTBo manneHToB (94,1%)
nony4anu APBT, mennana xommuectBa CD4+ K1eTOK/MKI
B ebrote mumdomsr — 221,8 (17-1105). B kauecTBe mepBoii
JMHUM Tepalmy TALMEeHTbl ¢ HEXOPKKMHCKUMU TUMQO-
mamu (HXJI) mpeuMyliecTBeHHO IOTy4anu Tepammio o
EPOCH-nopo6ubsiM (48,5%) u CHOP-nogo6ubiM (35,7%)
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cxeMaM. Purykcumab-copepxariue pe>xxuMsl 6bim B 57%
cnygaeB HXJI. Mennana kypcos IIXT cocraBuna 4 (1-8).
CrpykTypa OTBeTa Ha Tepanuio IepBOIl JMHUM: ITOTHBIA
orseT (ITO) - 46,6%, yactuunsbii orseT (HY0O) - 31,5%, cra-
6mmmsanys 3abonesanus (C3) - 6,2%, nporpeccupoBanue
3aboneBanus (I13) - 15,8%. OB B rpynme ucciaefoBaHus
cocraBuna 67%, BBIT — 50% (memuana BBIT — 18,7 mec).
O6mecomarnyecknit craryc ECOG22 mocToBepHO YXYA-
man 2-x netHior OB u BBIT (p=0,001), mopaxenue ITHC
B fieb10Te 3a00eBaHMsA HOCTOBepHO yxypauano BIIB (56%
vs 29%, p=0.008). B rpynme nanyentos ¢ CD20+ B-kneTou-
HBIMM TuM$OMaMy HobOaBleHNe pUTYKCHMaba YIydilano
2-x netnioio BBIT (57% vs 49%, p=0.02). Bospacr, B-cumm-
TOMBI U CTa/insA 3a60/IeBaHNSA IOCTOBEPHO He Bvsii Ha OB
u BBII.

BbiBoAbI

Iuddysnas B-xnerouHas KpynHOKIeTOUHAS TNMPOMA 5IB-
nsieTcs camoit yactot M omoit Ha pone BYY-undexmm.
HXJI y undunnposanusix BYIY guarnoctupyrorcs B mpo-
ABUHYTOI cTaguy 3aboneBanus. OOt OTBET Ha TePAIINIO
HepBoil MMHUM cocTaBu1 79%. ObliecToMaTH4eCcKuit cTa-
tyc ECOG22 u nopaxenne IJHC pocrosepHo yxXypimanm
pesynbrarel Tepannn. HasHadeHne putykcumaba B rpyIine
nanyeHToB ¢ CD20+ B-knerounsiMu nmumdoMamn JOCTO-
BEPHO Y/IydllaeT BbDKMBAEMOCTb 0e3 IPOrpeccupOBaHIsL
Bospacr, B-cummtoms! n cTagys 3a60/1eBaHus JOCTOBEPHO
He B/IMAIOT Ha UCXOJ] TePaIniL.

KnioueBble cnoBa

Hexomxkuuckas mumboma, BUYU-undexuus, puddysnas
B-knmerto4Has KpyNMHOK/IeTOYHas nuM@oMa, pUTYKCUMaAO,
nopaxenne IIHC, ECOG, tepanuu nepBoii TMHNUU, MHOTO-
IIeHTPOBOE MCCTIeOBaHME.
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Introduction

Acute graft-versus-host disease (aGVHD) develops in 30-
50% of patients after transplantation of allogeneic hemato-
poietic stem cells (allo-HSCT). T-regulatory cells (T-reg)
are the key participants in all immune processes, including
aGVHD regulation. According to multiple studies, aGVHD
is more likely to occur in patients with complete donor chi-
merism. Our aim was to evaluate the association between
mixed chimerism in T-reg population and development of
aGVHD after immunosuppressive therapy withdrawal.

Patients and methods

The study included 42 patients with acute leukemia after
allo-HSCT. Detailed characteristics of patient groups are
shown in Table 1. On day +90 after allo-HSCT peripheral
blood samples were collected from all patients. Further isola-
tion of mononuclear cells was carried out through ficoll den-
sity gradient (1.077 g/1). A population of cells with the CD4+
CD25+ phenotype, which is predominantly associated with
T-reg, was isolated using magnetic separation (CD4+ CD25+
Regulatory T Cell Isolation Kit, Milteney Biotec, Germany).
DNA was extracted from the obtained cell suspension using
Ampli Prime RIBO-prep kits for DNA/ RNA isolation. Chi-
merism in DNA samples was determined using STR-PCR
(polymerase chain reaction with a panel of primers to human
short tandem repeat loci). The donor chimerism percentage
was calculated using standard formulas. Statistical analysis
of the data was performed using R 4.1. The Mann-Whitney
U test was used to reveal any statistical differences in two in-
dependent samples. Competing risk analysis was performed
to assess probability of aGVHD. Gray’s test was used to com-
pare differences between two groups. P-value less than 0.05
was considered as significant.

Results

Chimerism in bone marrow and peripheral selected T-regs
was determined. Significant differences were seen in patients
with late aGVHD induced by immunosuppressive therapy
withdrawal (p=0.0096; p=0.0097). Also, we assessed proba-
bility of acute GVHD depended on different levels of chimer-
ism in T-reg. Thus, the count of recipient T-regs was more
than 17.5%, whereas probability of developing aGVHD was
significant higher, i.e., 66.7% versus 5.6% (p=0.001).

Table 1. Patient characteristics

Diagnosis
Acute myeloid leukemia n=32
Acute lymphoblastic leukemia n=10
Disease status
First remission/second remission 29/11
Relapse n=2
Age (median with range) 35,5 (19-66)
Sex male/female 19/23
Conditioning regimen MA(/RIC 16/26
GVHD prophylaxis
Post-transplant cyclophosphamide n=14
horse-ATG n=21
Other regimes n=7
Donor
Matched related n=14
Haploidentical n=3
Matched unrelated n=15
Mismatched unrelated n=10
Graft source
Bone marrow/blood stem cells 2418
Conclusion

Our data has demonstrated that, even long after allo-HSCT,
the patients’ bone marrow cells have donor origin, while
some peripheral immune cell populations including regu-
latory T cells are of a mixed type. Considering its genetic ori-
gin, it seems to be controversial the ability of these mixed
donor-recipient T-reg to realize its regulatory function and
especially previously described by Vigouroux et al. its anti-
gen-dependent regulation. If immunosuppressive therapy
begins to be withdrawn after day +90 in such immunological
conditions, full donor chimerism in bone marrow will in-
duce development of acute GVHD.

Keywords

T-regulatory cells, graft-versus-host disease, chimerism,
acute leukemia.
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Beepenue

Ocrtpas peakius TpaHCIUIAHTAT IPOTUB X03smHa (0P TIIX)
pasBuBaercs B 30-50% crnydaeB y GOMBHBIX MOC/IE TPaHC-
IJTAHTAIMM  AJ/UIOTEHHBIX TeMOIIO3TUYECKUX CTBOJIOBBIX
ki1etok (amno-TI'CK). T-perynaropusie kmerku (T-per)
ABJIAIOTCA BefyLUIMI yYaCTHUKaMM BCeX MMMYHHBIX IIpPO-
11eCCOB, B TOM 4YMCJ/Ie OCYIIECTBAIT peryaanuio oPTIIX.
ITo maHHBIM MHOXKeCTBEHHbIX uccmemoBanmit oPTIIX yvarie
BO3HMKAeT P IOTHOM JOHOPCKOM Xumepusme. Llenbio pa-
60TbI ObITa OLIEHKA aCCOL[MALINI CMEIIAHHOTO XMIMepU3Ma B
nonynauyy T-per ¢ passuruem oPTIIX na ¢oHe oTMeHBI
UMMYHOCYIIPECCUBHOI Tepanuiu.

Marepuanbl n MeToAbl

B uccnegoBanme BxirodeHo 42 mamuenTa nocie amio- ITCK
C IMArHO30M OCTpbIiT 7eriko3. [logpo6Has xapakTepucTu-
Ka IPYIII [ALMeHTOB yKa3aHa B Tabmuie Nel. Ha +90 nenb
nocne amno-TTCK y Bcex malyeHToB ObIT IPOM3BEfEH 3a-
60p mepudepneckoit KpoBu. [laee 6bII0 IPOBELEHO BHI-
Te/leHre MOHOHYK/IeapoB C NCIIONTb30BAHMEM TpafiyieHTa
wiotHocTy ¢uxosna (1,077 r/m). [locpencTBOM MarHUTHOM
cenapanym (CD4+CD25+ Regulatory T Cell Isolation Kit,
Milteney Biotec, Iepmanus) Oblra BbIfe/leHa IONY/LALVIA
KIeToK, uMmetomnx ¢enorun CD4+CD25+, KOTOpblIit IIpe-
UMYIIeCTBEHHO acconyyposaH ¢ T-per. V3 momydeHHOI
KIETOYHOI CyCleH3nmu ObIa IPOM3BefeHa SKCTPAKIV
IOHK ¢ ucnonpsoBanuem Hab6opos s Boigenenns JHK/
PHK «Awmru Ipaitm PYIBO-mpen». XuMepnsm B 06pasuax
IOHK onpepnemnsincs npu nomoiu mMetoga STR-PCR (momn-
MepasHas IelTHasl peaKlus ¢ MaHeIbl0 IpaiiMepoB K JIOKy-
caM KOPOTKMX TaHJeMHbIX TOBTOPoB (short tandem repeat)
yestoBeka. [IpoIjeHT JOHOPCKOTO XMMepy3Ma BBIUMCTIAICA C
HOMOIIBIO CTaH/APTHBIX opMyI1. CTaTHCTUYECKUIT aHATIN3
IAHHBIX NIPOBOAMIICA C Mcnonb3oBanueM R 4.1. [Ina oueH-
KM CTaTUCTMYECKOI 3HAYMMOCTY Pasiidyii MeXZIY ABYM:
He3aBVMCYMBIMI BbIOOPKaMIM MCIONb30BaNCA U-KpUTepuin
ManHa-YutHu. BeposarHoctb passutusa oPTIIX oneHusa-
Jach C y4eTOM KOHKYPMPYIOIIUX PMCKOB. [ly1A cpaBHeHNA

AW-03

pasnuumii MEeXJy /IByMsA TPYNIIaMM JICIO/Nb30BAJCsA TeCT
Ipes. Pasnuyuma nmpusHaBamuch 3Ha4MMbIMu 1pu p<0,05.

Pe3synbtatbl

TeneTmyeckuit XuMepusM ONpefe/s/IN B KIETKaX KOCTHO-
IO MO3Ta I B CeNIeKTNpoBaHHBIX T-per. [lokasaHo, 4yTo npn
CPaBHEHMI JONM K/IETOK C XO3ANCKMM TeHOTUIIOM Cpefu
TPYNII HallME€HTOB, [JOCTOBEPHbIE Pa3NM4MA IIOTY4YEHBI B
IpyIIe ¢ NO3JHeN (MHAYLMPOBAHHON HAa4dajloM OTMEHBI
VICT) oPTIIX (p=0,0096; p=0,0097). Hamu 6pina BbIION-
HeHa OlleHKa BepoATHoCTM pasButua octport PTIIX mpn
PasIMIHOM YpOBHE XuMepusMa B T-per. Y mainueHToB c fj0-
neit xo3siickux T-per 6omee 17,5% BepOATHOCTb PasBUTHA
oPTIIX cocrtaBuma 6omee 66,7%. B Tom ciydae, eciu Jojs
9TUX KJIETOK OblIa MeHblIle OIpele/IeHHOTO 3Ha4YeHNs, Be-
positHocTb ocTpoit PTIIX 6bu1a 3Ha4MMO MeHblIle 1 COCTa-
Bwia 5,6% (Tecr Ipes, p=0,001).

3aknoyeHue

HecMoTps Ha TO, YTO y MallMEHTOB Ha MO3[HUX CPOKAX IO
TAHHBIM MOJIEKY/IAPHOTO MCC/IEJOBaHNUA YCTaHOBJIEH IOJI-
HBIJl JOHOPCKMIT XMMepU3M B KIeTKaX KOCTHOTO MO3Ta,
B OTZIE/IbHBIX MOMYIALNAX KIETOK, B TOM YUCIIE PEryIATOp-
HBIX, COXpaHsAeTCA NPUMECh XO3AJICKOTO KPOBETBOPEHUS.
YunThiBasg MX TeHEeTUYeCKYI0 IPUHANIEKHOCTb, aBTOPbI
IPEAIIONAraT, YTO CHOCOOHOCTb STUX K/IETOK BBIIOMHATD
PEery/LITOPHYIO PYHKIINIO CHIDKEHA, 0COOEHHO 9TO KacaeTcst
OIMCaHHOII paHee Vigouroux 1 COaBT. aHTUT€H-3aBYICUMOIA
perymanun. IIpyu ycTaHOBIEHHOM B momynAuun T-peryns-
TOPHBIX KJIETOK CMEIIaHHOM XMMepM3Me C IPUMeChI0 CO0-
CTBEHHBIX KJIeTOK OT 17,5% HaumHarmascs mocne +90 mHs
OTMeHa MMMYHOCYIIpeccun Ha (OHe «IIOTTHOTO TOHOPCKO-
ro XMMepu3Ma» B KOCTHOM MO3re MHAYLUPYET Pa3BUTHE
octport PTIIX.

KniwoueBble cnoBa

T-perynaropHble K/IeTKM, XMMepU3M, PeaKIysA TPaHCIIaH-
TaT MPOTYB XO35MHA, OCTPbII JICIKO3.

Treatment strategy for the patients with relapsed and refractory classical Hodgkin
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Polina V. Kotselyabina, Marina O. Popova, Ivan S. Moiseev, Natalia B. Mikhailova, Alexander D. Kulagin
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Introduction

The treatment strategy for relapsed and refractory classical
Hodgkin lymphoma (r/r cHL) after PD-1 inhibitors failure
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is still not well-defined. Novel data demonstrating efficacy of
PD-1 inhibitors with chemo- or targeted therapy of r/r cHL
are accumulating. Nevertheless, the optimal combination,
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the sequence of the various therapy regimens and the place
for allogeneic hematopoietic stem cell transplantation (allo-
HSCT) are undefined. The aim of the study was to analyze
the treatment strategy of patients with r/r cHL after nivolum-
ab (N) failure.

Materials and methods

This retrospective study included 83 patients with r/r cHL
who progressed or relapsed after PD-1 inhibitors monother-
apy. All patients were treated with different combination of
N and chemo- or targeted therapy. The median age was 33
(19-62). The primary chemoresistance was observed in 55
(66%) pts, early relapse in 8 (10%) pts. Previous autologous
HSCT was performed in 28 (34%) pts, brentuximab vedotin
(BV) in 39 (47%) pts. The median therapy lines before com-
bination therapy was 5 (2-11). In this study, the best overall
response (BOR) to first combination therapy (CT), PFS, OS
and event-free survival (EFS) were analyzed. Event-free sur-
vival was defined as the time from the first CT to disease
progression, relapse, death or initiation of other therapy. We
also evaluated the treatment strategy of patients with r/r cHL
after PD-1 inhibitors, including the place for allo-HSCT.
The response was evaluated every 3 months by PET-CT us-
ing LYRIC criteria. Adverse events (AE) were analyzed by
NCI CTCAE 4.0.3.

Results

The median follow up was 34 (7-55) months. Nivolumab
combined with bendamustine, vinblastine, gemcitabine or
BV as first CT was used in 35 (42%) pts, 27 (33%), 3 (4%),
18 (22%) pts respectively. The BOR to first CT was comp-
lete response (CR) in 23 (28%) pts, partial response (PR) in
26 (31%), stable disease (SD) in 9 (11%), progressive dis-
ease (PD) in 9 (11%) and indeterminate response (IR) in 16
(19%) pts. Median PFS was 13 (95%CI: 10,9-15,0) months,

3-year PFS was 26.9%. Median OS was not reached, 3-year
OS was 86.4%. Previous exposure to one of chemo- or tar-
geted drugs used later in combination hadn’t significantly
influenced PFS (p=0.995). Type of CT didn't influence on
PFS (p=0.48). Adverse effects (AE) occurred in 58 (70%) pts,
including 3-4 grade AE in 13 (16%) pts. In 78 (94%) pts, ad-
ditional therapy after the first CT was started. The median
number of different CT types was 2 (1-4). Median EFS was
6 (95% CI:4.9-7.0) months. Allo-HSCT was performed in 21
(25%) pts after CT. The disease status before allo-HSCT was
CR, PR, PD and IR in 3 (14%), 6 (29%), 8 (38%), 4 (19%)
pts respectively. The median number of CT lines before
allo-HSCT were 2 (1-3). There was a trend towards a bet-
ter PES in patients with one combination before allo-HSCT
(p=0.073). At the same time, disease status before allo-HSCT
didn’t influence PES (p=0.509). Reasons for not proceeding
to allo-HSCT were donor absence in 1 pts, patient refusal in
18 (22%) pts, disease progression in 15 (18%) pts, unsatisfac-
tory somatic status or concomitant illnesses in 12 (14%) pts,
several of the above reasons in 2 (2%) pts, unknown reasons
in 10 (12%) pts. Two patients were at the stage of preparation
for allo-HSCT during analysis.

Conclusion

The use of immunotherapy based strategy including N combi-
nations and allo-HSCT after PD-1 inhibitors failure have po-
tential to achieve long-term survival in patients with r/r cHL.
The study underlines the importance of allo-HSCT timing.
The determination of the optimal treatment structure in this
patient group requires further prospective research.

Keywords

Hodgkin lymphoma, PD-1 inhibitors, immunotherapy,
nivolumab.

(Tpateruns neyeHns naumeHToB C pedpakTepHON K peunamsupylowen nMMeomMoin XomxK1Ha nocie
HeapdekTuHocTH Tepanumn PD-1 nurnbutopamu: onbit MCIBIMY um. W. T1. MaBnosa
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Poccust

Beepenue

Crparerus nedeHMs MAIeHTOB ¢ pedpaKTepHOI U pelu-
IUBYpYIOLIel Kmaccudeckoit mumdomoit Xomkkuna (p/p
kJIX) nocrne HeaddexTuBHOCTH Tepanuy PD-1 unrnburo-
pamm ocraeTcs HeonpeneneHHO. [TosABIAIOTCA faHHBIE 06
s dexTrBHOCTH KOoMOMHMpoBaHHOM Tepamuu (KT) PD-1
MHTMOUTOpaMM C XVMHUO- U TapreTHBIMU IIpeIapaTaMu.
Tem He MeHee, ONITYMa/IbHasA KOMOVMHAIINA, TTOCNIEOBATEND-
HOCTb Pa3IMYHBIX PEKUMOB Tepalny, a TaKKe MeCTO M
amno-TT'CK ocraloTcs HeompepmeneHnHbiMu. Lenbio pabo-
TBI OBUI QaHA/IM3 CTPATeTMy JledeH)s MalnueHToB ¢ p/p KJIX
nocie HeaddexTuBHOCTH Tepanuy HuBonrymabom (H).

Marepuanbl n MeToAbl

VccnepoBanue Brmooumnto 83 manyenta ¢ p/p xJIX ¢ mpo-
rpeccupoBanueM (I13) wnn peunanusom mocne tTepanuu H.

Bce naumenTs! nonyunmn pasnuynyo KT ¢ H u xumuo- nwim
TapreTHBIMU TIpermaparamu. MefguaHa Bo3pacTa COCTaBU-
ma 33 (19-62) roma. IlepBudHast XMMUOPE3UCTEHTHOCTD
3aukcupoBana y 55 (66%) malyeHToB, paHHUII peLuuB
y 8 (10%). Ayronormunas TT'CK panee BbImonHsnach 28
(34%) naumenram, OpeHTyKcuMab BemoTuH (BB) momyua-
i 39 (47%). Menuana muanit teparvu go KT cocraBuma 5
(2-11). B nanHOM MccnefoBannm ObUIM TPOAHANTN3MPOBAHBI
nyqumit otBet (JIO) k mepsoit KT ¢ H, 6eciporpeccuBHas
BepkuBaemocTsb (BIIB), obmiasa BepkuBaemoctb (OB), 6ec-
cob6brTnitHas BbpKuBaeMocTb (BCB). BCB 6b11a onpesieniena
Kak BpeMsa Mexxny HavasioMm KT u I13, peuanBom, cMepTbio
WIM Ha4yaJIOM JIOTIOTTHUTEIbHOM Tepanuu. Takke Obla mpo-
aHa/IM3MPOBaHa CTpaTerusA Jle4eHNusA MalyeHToB ¢ p/p KJIX
nocste MmoHoTepanuy H, B Tom uncre ponb amno-TI'CK. Or-
BeT OLIEHMBAJICI KaKaple 3 mecsua mo gaHabiM [I9T-KT
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¢ ucnonbzoBanueM Kpurepues LYRIC, HexenaTenbHble SB-
nenus (HA) B coorBerctBum ¢ NCI CTCAE 4.0.3.

Pe3synbratsl

Mepnuana Habmogenus cocraBuna 34 (7-55) mec. Huso-
nyMab B KOMOMHaumy ¢ GeHEAMyCTMHOM, BUHOIACTUHOM,
remuutabunoM u BB ucnonpsosancs y 35 (42%), 27 (33%),
3 (4%) mn 18 (22%) manueHTOB COOTBETCTBEHHO. Jlydmumii
oTBeT BK/IIOYan nonHylo pemuccuio (IIP) y 23 (28%), va-
cruunywo pemuccuto (UP) y 26 (31%), crabunusanmio (C3)
y 9 (11%), I13 y 9 (11%) u Heonpenenenusiit orer (HO)
y 16 (19%) maumentoB. Memuana OB He ObUta JOCTUTHY-
Ta, 3-nmetHsss OB cocraBuma 86,4%. Menuana BIIB 6bima
13 (95%CIL: 10,9-15,0) mec., 3-netusiss BIIB 26,9%. Ilpen-
LIECTBYIOIlee BO3JENICTBYE XVMMO- VI TapreTHHIX IIpe-
maparoB, BKIoUeHHbIX B KT, He MOKasamo CTaTUCTUYECKU
3HauuMoro BiuAHUA Ha BIIB (p=0,773). Bapmanr KT ne
pmusin Ha BIIB (p=0,48). Hexenarenpubie siBnenust (HSI)
Habmogamch y 58 (70%) mareHToB, B TOM 4ucie 3-4 CT.
y 13 (16%). V 78 (94%) mauyeHTOB OblIa HayaTa JOIIOIHMU-
TenbHasA TeparmA nocie nepsort KT. Mennana umcna pas-
mnuanbix BapmaHtoB KT ¢ H cocraBuma 2 (1-4). Mennana
BCB 6b11a 6 (95%CI:4.971-7.029) mec. Amno-TI'CK 6b1a
BbINIONIHEHA ¥ 21 (25%) manyenTa nocne KT. Cratyc 3abone-
BaHusA nepen amno-TTCK 6bu1 ITP, YP, I13 1 HO y 3 (14%),
6 (29%), 8 (38%), 4 (19%) maIMEHTOB COOTBETCTBEHHO.

AL-01
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Mennana uncna BapuantoB KT mepen ammo-TTCK 6bita
2 (1-3). bputa BbIABNIEHa TeHfeHIWA K yayulleHuio BIIB
y mauyeHTos ¢ ogHuM BapuanToM KT mepepn amno-TI'CK
(p=0,073). IIpu aToMm craryc 3abonesanus neper awo-TTCK
He Bmsi1 Ha BIIB (p=0,509). IIpyunHb! 111 HEBBITOTHEHNS
amno-TI'CK 6bUmM OTCYTCTBME HOHOpa y 1 HalMeHTa, OTKa3
nanueHTa y 18 (22%), I13 y 15 (18%), HeymoB/IeTBOPUTEIID-
HBIJI COMaTVYeCKIil CTATyC MIIV COITY TCTBYIOLYIE IaTOIOT UM
y 12 (14%), Heckonbko py4MH y 2 (2%) malueHTOB U Hens-
BecTHbIe IpuanHLL y 10 (12%). [IByM HareHTaM B O/IvpKait-
IIee BpeM: 3all/IaHMpOBaHo BhinonHeHMe anno-TTCK.

BbiBopbl

[TpumeHeHMe cTpaTernu je4eHNs, OCHOBAaHHON Ha MMMY-
HOTepanuy, B ToM 4ucie kom6uHanmu ¢ H u amno-TTCK
nocne HeapdexTrBHOCTU Tepamuy PD-1 mHrnburopamu
HOTEHIMATbHO MOXeT ObITh 3 GEeKTUBHBIM B JOCTIDKEHUN
MIPOJO/DKUTENIBHON BBDKMBAEMOCTH MAIMEeHTOB ¢ p/p kJIX.
B uccnenoBaHuy mopdYepKUBaeTCsl BAKHOCTD BhIOOpa Bpe-
menn s aiwto-TTCK. Omnpenenenne onTuManbHOM CTPYK-
TYPBI JIe4eHsI 9TOJ IPYIIIbI IALMeHTOB TpeOyeT fHanbHell-
VX IPOCIIEKTUBHBIX MCCIIOBAHMNIA.

KnioueBble cnoBa

JInmdoma XomxxnHa, HUBoayMa6, PD-1 MHrMOUTOPEL, MM-
MYHOTEepamnusL.
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Introduction

The landscape of Ph-positive ALL therapy outcomes has
changed favorably since the incorporation of tyrosine kinase
inhibitors (TKIs) with subsequent allo-HSCT into treatment
protocols compared to historical cohorts. Although this
therapy can offer a curative option, relatively high rate of re-
lapse still limits the benefit of an allo-HSCT in a significant
proportion of patients. To address whether posttransplant
TKIs is a valid therapeutic approach to decrease the relapse
rate, we conducted the study to assess its efficacy in multi-
variate analysis with disease- and allo-HSCT-specific factors.

Materials and methods

Patient characteristics and features of the disease are pre-
sented in Table 1. Cox proportional hazards model was used
to assess the relation between covariates and RFS. As inde-
pendent covariates were used: the year of allo-HSCT, donor
type, the fact of prophylactic TKIs after transplant and the
status of the disease at transplant, which included minimal
residual disease (MRD) and complete remission (CR) sta-
tus in two manners. To assess the effect of chronic GvHD
on RFS in the context of posttransplant TKIs, a landmark
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analysis was performed for day+180, +270, +360. By day+
360, almost all of the patients with active disease have died
due to disease progression and this factor was excluded from
the model.

Results and discussion

5-year OS and RFS were 54.4% (95% CI 43.6-65.2) and
40.2% (95% CI 29.8-50.6), respectively, whereas there is a
trend to higher relapse rates for MRD-positive prior to allo-
HSCT patients (52.2% (95% CI 34.6-69.8) vs 34.5% (95% CI
17.5-51.5)), (p=0.067) in the univariate analysis. Nonethe-
less, in a multivariate analysis for RFS, performed to assess
the impact of MRD and relapsed/refractory (r/r) disease
before allo-HSCT in the context of posttransplant TKIs
application, the following factors were associated with re-
duced risk of relapse/death: allo-HSCT after 2012 (HR=0.49,
95% CI 0.27-0.89, p=0.019), any status of the disease before
allo-HSCT except active disease with relatively the same HR
(0.16-0.21), posttransplant TKIs prophylaxis (HR=0.26, 95%
CI0.14-0.48, p<0.001). With another distribution of statuses
and TKIs we confirmed the data of favorable impact of lat-
er year of transplant (HR=0.46, 95% CI 0.26-0.83, p=0.009)
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and the ability of posttransplant TKIs to reduce negative ef-
fect of MRD-positive status. In addition, allo-HSCT from
haploidentical donor increased the risks in both models
(HR=2.49, 95% CI 1.08-5.75, p=0.032 and HR=2.71, 95%
CI 1.20-6.13, p=0.016, respectively). There is no significance
for cGVvHD when performing landmark analysis on day+180
and day+270 on available data (HR=0.43, 95% CI 0.13-1.45,
p=0.17 and HR=0.5, 95% CI 0.19-1.32, p=0.161, respective-
ly). Moreover, for those who survived by day+360, all re-
maining factors lose their significance on RFS.

Conclusions

This study confirms that TKIs are a critical posttransplant
prophylactic component for adult patients with Ph-positive
ALL. We found a significant benefit of prophylactic TKIs,

Table 1. Patient characteristics

thus the MRD-positive status and r/r disease prior to trans-
plant did not decrease RES. Moreover, the improvement of
the transplant strategy since 2013 (first of all due to the wide-
spread introduction of posttransplant cyclophosphamide
into clinical practice) helps to improve outcomes. In the era
of prophylactic TKIs a larger group of patients is needed to
assess the effect of cGVHD on RFS at the time-dependent
manner.

Keywords

Acute lymphoblastic leukemia, Ph-positive, BCR/ABL, ty-
rosine kinase inhibitors, allogeneic stem cell transplantation,
relapse, chronic graft-versus-host disease.

Characteristics N (%)
Total 106
Median age 30 (range 18-59) years

Median follow-up time

713 (range 4-4587) days

Allo-HSCT after 2012:

- Yes 72 (68%)

- No 34 (32%)
Status of ALL before allo-HSCT:

- Active disease 17 (16%)

- CR1 63 (59%)

- (R2 and > 26 (25%)
MRD status before allo-HSCT:

- MRD-positive 45 (50.5%)
- MRD-negative 44 (49.5%)

Median time for MRD evaluation by RT-P(R prior to allo-HSCT

17 (range 2-225) days

Donor type:

= Matched related 27 (26%)
« Matched/mismatched unrelated 64 (60%)
- Haploidentical 15 (14%)

Conditioning regimen:

- Myeloablative 29 (27%)
- Reduced intensity 17 (13%)
TKIs prophylaxis after allo-HSCT:

- Yes 59 (56%)
-No 47 (44%)

Median time to prophuylactic posttransplant TKIs initiation

85.5 (range 19-378) days

Type of posttpansplant TKI:

- Imatinib 30 (51%)
- Dasatinib 23 (39%)
- Bosutinib 2 (3%)

- Nilotinib 1(2%)

- Imatinib/Dasatinib 3 (5%)
Chronic GvHD:

- Yes 38 (40%)
- No 57 (60%)
Chronic GvHD (NIH global severity score):

- Mild 12 (32%)
- Moderate 13 (34%)
- Severe 13 (34%)

Median time of cGvHD onset

199 (range 100-1041) days
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(®akTopbl be3peLnanNBHON BbIXKMBAEMOCTH B KOHTEKCTE NPOGUNIAKTUYECKOr0 Ha3HAUYeHus
WHrMBUTOPOB TMPO3MHKMHA3 NOUIE ANIIOFEHHON TPAHCMIAHTALMKM FeMONO3TUYECKMX CTBONOBbIX
KNETOK Y B3POUIbIX NauueHToB ¢ Ph-no3uTmeHbIM 0CTPLIM NUMODNIACTHLIM NIENKO30M

Kcenns C. ApanacreBa, EBrenmit A. bakun, Onbra B. [Iuporosa, Auna I. CvmupHoBa, Vinsmap M. Bapxatos,
Tarbana JI. Tunpuna, Visan C. Moucees, Cepreii H. bongapenko, Anexkcanap [I. Kynarun
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Beepenue

ITo cpaBHEHMIO C MCTOPMYECKMMU IAHHBIMU, Pe3y/IbTaThl
tepanuu Ph-nosutusHoro OJIJI 3HAYMTEIPHO YIYYIIVIICH
[0C/Ie BHEJPEHNs] B MPOTOKOJIBI JIeUeHMs] MHTUOUTOPOB
tuposunknHasz (JITK) ¢ mocnenyromeit anno-TTCK. Xors
JaHHas Tepanus oOnagaeT M3IeIMBAOIUM [TOTEHIINATIOM,
OTHOCUTE/IBHO BBICOKAs YacCTOTA PEIUAMBOB IO-TIPEXKHe-
My orpaHmumBaeT nonb3y amno-TTCK i 3HaunTenbHo
9acTM HauMeHTOB. UTOOBI OLEHUTD, SABIAETCA MU Ipodu-
naktudeckoe HasHaueHre VITK addexrusBHbIM Tepames-
TUYECKVM IOAXONOM JIsI CHUDKEHMS YaCTOTBI PElV/IMBOB,
MBI IIPOBeNTM MHOTO(AKTOPHBII aHAMN3 C BKIOYEHUEM
(aKTOPOB, CBA3AHHBIX C XapaKTePUCTUKaMMU 3a00jIeBaHNA
U TPAHCIUIAHTAIIVIOHHOVI CTPaTeryeil.

Matepuansl n metopbl

XapaKTepUCTUKI MALMEHTOB ¥ 0COOEHHOCTH 3a60/IeBaHms
mpeycTaBieHsl B Tabmuie 1. JI71s1 OrleHKY B3auMOCBs3M dax-
TOpOB 1 6e3peruauBHoit BppKuBaemoct (BPB) mncmonb3o-
BaHa MOJie/Ib IIPONIOPLMOHA/IbHBIX puckoB Kokca. B kave-
CTBe He3aBMCHMMBIX (akTopoB BbiOpansl: rog amio-TTCK,
TUII JOHOPa, $akT npoduaakTudeckoro HasHadenms: VITK
nocre awto-TI'CK, craryc 3abonesanus nepey awto-TICK,
BKJ/IIOYAIONINII CTATYC MUHMMA/IBHOI OCTATOYHOI 60/Ie3HU
(MODB) n nonuoit pemuccun (IIP) B nByx Bapmanrax. [lna
oueHky BmusAHuA xponmdeckort PTIIX wa BPB mpu mpo-
¢unakriaeckom HasHadennu VITK nocre ammo-TTCK BbI-
TIOJTHEH JI9HAMApK aHamm3 i [1+180, +270, +360. K [1+360
[IOYTM BCe IALMEHTBl CO CTATyCOM BHE PEMNCCHI IIepef
aw1o-TI'CK ymepu oT mporpeccupoBaHust, i JaHHBII (ax-
TOP OBUI UCK/TIOYEH 13 MOJEIIIL.

Pe3synbtathl n 06cyxpenne

5-nmetHaAs obmasa BobKuBaeMocTb (OB) nm BPB cocrasunn
54,4% (95% OV 43,6-65,2) u 40,2% (95% OV 29,8-50,6),
COOTBETCTBEHHO. B omHOdakTOpHOM aHammse Habmiopa-
Jach TEHAEHLNUA K 60Jiee BBHICOKON YacTOTe PELUUBOB Y
MOB-nosutuBHBIX naiyenTos (52,2% (95% I 34,6-69,8)
mpotus 34,5% (95% [V 17,5-51,5)), p=0,067). TeMm He me-
Hee, B MHOro(akTopHOM aHanuse i BPB, nposegeHHoM
nna onenky BmvssHuA MODB n pennpusupyiomero/pedpak-
TepHoro (p/p) XapakTepa 3a00jeBaHNUA IIPU MPOPUTAKTU-
gyeckoM HasHaueHueMm JVITK, cremyromme daktops 6bpimn
aCCOLMMPOBAHBI CO CHIDKEHMEM PUCKOB peliuiiBa/CMepTH:
amno-TI'CK mocne 2012 roga (HR=0,49, 95% 11 0,27-0,89,
p=0,019), 0601t craTyc 3aboneBaHus, KpoMe aKTMBHOIO
3aboneBanus, 0o awto-TT'CK ¢ 61mmskyumu 3HavennsamMu HR
(0,16-0,21), mpodmnaktuka c ucrnonpzosanuem VITK mocre
amwno-TT'CK (HR=0,26, 95% W 0,14-0,48, p<0,001). IIpu
IIOCTPOEHUY MOJIEIIN C pacIpefie/leHNeM IPYIIIIBI IT0 CTAaTyCy
MOPB n npodunaktyku VITK, Mbl nogTBEpaNN SaHHBIE O
6maronpuATHOM BIVAHUY 60J1ee o3gHero roga amwo-TTCK
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(HR=0,46, 95% [OJ 0,26-0,83, p=0,009) 1 BO3MOXHOCTU
CHIDKATb HeratusHoe BiayusAHNe MODB-mosuTnBHOrO CTaTy-
ca B crydae mpodumakTudeckoro Hasxadenus VITK mocre
amno-TI'CK. Kpome Toro, anmno-TI'CK ot ranmongeHTnaHO-
ro JIOHOpa TOBBIIIANa pucku B obenx momensx (HR=2,49,
95% [ 1,08-5,75, p=0,032 u HR=2,71, 95% IOV 1,20-6,13,
p=0,016, cooTBeTCTBeHHO). B maHHOIT BEIGOPKE MAI[EHTOB
npu nposefeHuy ananmsa Ha JI+180 n [1+270 B3anMocBA3b
xponndeckoit PTIIX u BPB 6b11a cTaTHCTUYECKN He3HAYN-
moit (HR=0,43, 95% W 0,13-1,45, p=0,17 u HR=0,5, 95%
N 0,19-1,32, p=0,161, coorBeTcTBeHHO). bonee Toro, mis
MalUMeHTOB, AoxuBwux po I+360, Bce INepedncieHHbIe
(baxTOpbl yTPATIIN CTATUCTUYECKYIO 3HAYNMOCTD 11715t BPB.

BbiBopbl

Jlannoe mccrnefoBanue pemMoHcTpupyet, uto VMITK mocre
amno-TT'CK  mpepcTaBisoT co60if BaXKHbBII KOMIIOHEHT
IpoUIAKTUKY PELVANBOB LA MalyeHToB ¢ Ph-mosurus-
HbM OJUL ITpu npodumnaktideckom uctonbzosanuu VITK
nocne anno-TI'CK MOB-seratusHbiii cTatyc u p/p OJIJI He
TOBBIIIAIOT PUCKU PelUANBA, YTO HOATBEPK/IEHO B MHOTO-
(aKkTOpHOM aHaM3e Ha ABYX Mofenax. bomee Toro, coBep-
LIEHCTBOBAaHME TPAaHCIUIAHTALMOHHONM crparerun ¢ 2013
rofia (B IIEpBYIO O4Yepefb, 3a CUeT MIMPOKOTO BHEPEHNUA B
KIMHUYECKYI0 MPAKTUKY IOCTTPAHCIVIAHTAIIIOHHOTO LiU-
knodochaMnza) CHOCOOCTBYET YIYULICHNIO MCXOROB. [s
oueHKM BmAHNsA xporndeckoit PTIIX na bPB B pasmuunble
cpoku nocnte amno-TTCK B KoHTekcTe TPOpUIaKTIIECKOTO
HasHaveHnA VITK HeobxopyMo 6onbliee KOMMYECTBO Maly-
€HTOB.

KnioueBble cnoBa

Ocrpoiit mumdobmactHblit neitko3, Ph-mosurususii, BCR/
ABL, uHIrMOUTOPBI TUPO3UHKIHAS, A/UIOT€HHAsI TPAHCIUIAH-
TalyA TIeMOIIOSTUYECKUX CTBOJIOBBIX KJIETOK, PeLMIMNB,
XpOHMYECKas peaKIys «TPaHCIUIAaHTAT-IIPOTUB-X035IMHa».
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Introduction

Allogeneic hematopoietic stem cell transplantation (allo-
HSCT) in patients (pts) with refractory/relapsed acute my-
eloid leukemia (r/rAML) offers a chance for long-term re-
mission. The use of high-dose cytarabine in combination
with purine analogues increases response rates in pts with
a primary refractory AML (refAML) from 45% to 65%. The
search for targeted drugs to treat r/rAML is a major trend
in hematological malignancies. Gemtuzumab ozogamicin*
(GO) is a recombinant, humanized anti-CD33 monoclonal
antibody covalently attached to the cytotoxic antitumor an-
tibiotic calicheamicin. Our aim was to evaluate efficacy and
toxicity of FLAG and GO-FLAG therapy in adult pts with
r/rAML and to determine predictors of response to GO-FLAG
therapy.

Patients and methods

87 pts were included in the analysis. “FLAG” received 39 pts,
with a median age of 34 (18-59). RefAML - 20 pts, relapsed
AML (RelAML) - 19 pts. Genetic risk was stratified as fa-
vorable - 3/39, 7%; intermediate — 17/39, 44%; unfavorable —
19/39, 49%. “GO-FLAG: 48 pts at a median age of 34 (18-61).
RefAML - 16/48, 33%; RelAML - 32/48, 67%. Distribution
by genetics risk: favorable — 5/48, 10%; intermediate — 20/48,
42%; unfavorable — 23/48, 48%.

Results

Opverall response (OR) after “FLAG” was achieved in 23/39
(59%), i.e., complete remission (CR), in 46% (n=18); CR with
incomplete recovery (PRi/r), in 13% of cases (n=5). Allo-
HSCT was performed in 23 pts (59%): haploidentical, 6;
matched, 17 (related, 1; unrelated, 16). The median time
from OR to allo-HSCT was 55 days. Median follow-up was 42
(0.4-52.6) months. Overall survival (OS) was 28.2% (CI95%
16.5-43.8). The pts with OR (n=23) had two-year OS (20S)
43.5% (CI95% 25.6-43.2) and two-year disease-free survival
(2DES) was 34.8% (CI95%18.8-55.1). Complications: grade
4 neutropenia; grade 4 thrombocytopenia, 100%; sepsis —
28% (n=11); invasive fungal diseases, 13% (n=5); bacteri-
al pneumonia, 8% (n=3); hemorrhagic complications, 8%
(n=3). Early mortality was observed in 10% of the cases
(n=4), due to intracranial hemorrhage (n=3); AML progres-
sion (n=1). After “GO-FLAG”, OR was achieved in 36/48
(75%), with CR rate of 50%, CRi/r, in 25% of the cases. Pts
with extramedullary diseases achieved OR in 87% (13/15),
with CR of 60%. The lowest OR rate was in unfavorable ge-
netic cases (p=0.02). Increased OR was observed in the pts
with blast levels of <50% (p=0.042) and in relapsed AML
(p=0.07). Allo-HSCT after “GO-FLAG” was performed in

25 pts (52%): haploidentical (n=11), matched (n=14; relat-
ed HSCT, 5 and unrelated, 9). Median time to allo-HSCT
was 40 days. Median follow-up was 14.4 (0.4-35) months.
OS - 31.3% (CI95% 20-45). Among pts with OR (n=36),
20S was 38.9% (CI95% 25-55), 2DFS, 27.8% (CI95% 17-44).
Complications: grade 4 neutropenia and grade 4 thrombo-
cytopenia were documented in all cases; sepsis, 40% (n=19),
invasive fungal diseases, 6% (n=3); bacterial pneumonia,
8% (n=4); severe hemorrhagic complications were seen in 1
case, with no SOS observed. Early mortality comprised 4/48
(8%; CI95% 3-20), due to infections (n=3), AML progression
(n=1).

Conclusions

“FLAG” and “GO-FLAG” showed high efficacy and accept-
able toxicity. In the “GO-FLAG” group, a higher rate of OR
was observed (75% vs 59%, p=0.16). Significantly increased
OR rate was achieved after “GO-FLAG” in the pts with ex-
tramedullary disease (87%, p=0.04). The following predic-
tors of clinical response could be considered: blast levels of
< 50% (p=0.042), relAML (p=0.07), favorable genetic back-
ground (p=0.02).

*GO was provided as part of the early access program.
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Beepenue

BrimonHeHne a/IOreHHON TPAHCIUIAHTALMY TeMOIIOdTIYe-
ckux cTBONOBBIX KiIeToK (awno-TI'CK) y manumenrtos (mi)
¢ pedpakTepHBIM/PELUAMBUPYIOUM Te€YeHUEM OCTPOTO
MmuenongHoro neiikosa (p/pOMII) faeT peanbHbIT LIAHC
Ha JUIMTEIbHYI0 PeMMCCHUIO. VIcronb3oBaHMe BBICOKUX [103
IurapabyHa B KOMOMHAIUM C ITYPUHOBBIMU aHA/JIOTaMu
HOBBIIIIAET YaCTOTY OTBETOB y IIJ C IEPBUYHO pedpakTep-
HbIM TedeHueM OMIJI ¢ 45 no 65%. Ilonck TapreTHbIX Ipe-
napaToB jis nedenus p/pOMJI - ocHOBHOe HallpaB/ieHNe B
remaroynorun. Temrysymab ozoramunun* (I'O) — Konbrorn-
pOBaHHOE MOHOK/IOHaJIbHOE aHTHUTeNno npoTns CD33 rn-
KOIIPOTENHA, KOBA/ICHTHO CBA3aHHOE C LIUMTOTOKCUYECKUM
areHToM - KajuxeaMuumHoM. Llenb mccmemoBaHus: ome-
HUTDb 3 HeKTUBHOCTD U TOKCUYHOCTD Tepanuu «FLAG» u
«GO-FLAG» y B3pocnpix 11 ¢ p/pOMIJI. Onpenennts mpe-
nukTopsl otBeTa Tepammn «GO-FLAG».

Marepuanbl n metoabl

B ananus Bxmodeno 87 mi. [pymnmna mi, moayduBIINX Tepa-
mnio «FLAG», coctaBuna 39 nu. C MeanaHoit Bo3pacra 34
(18-59). Ilepsuuno pedpaxrepusii OMJI (PepOMII) - 20,
peungus OMJI (PertOMIT) - 19 mi. C 671aronpusTHOI MO-
JIeKY/IAPHO-TeHeTHYecKoyl rpynnoit pucka (MIP) — 3/39,
7%; TIpoMeXyTo4HOi — 17/39, 44%; HebnaronmpuaTHoOi —
19/39, 49%. Ipynmna «GO-FLAG» - 48 m11 ¢ MefjuaHoit BO3-
pacta 34 (18-61) roga. PepOMII - 16/48, 33% i, 32/48,
y 67% — PetOMIJI. Pacmipepenenne mu mo MI'P: 6maromnpu-
ATHBI — 5/48, 10%, TpOoMeKyTOUHBIN — 20/48, 42%, Hebma-
TONPUATHBII — 23/48, 48%.

Pe3yn bTaTbl UCa1ef0BaHNA

O6umit orBer (OO) mocne tepamnu «FLAG» mocTurHyT
y 23/39 (59%): nonnas pemuccusa (IIP) - 46%, 18 nm, IIP
6e3 Boccranosnenus (ITP6/B) - 13%, 5 nu. Amno-TI'CK
BBINONIHeHa y 23 11y (59%): ramiongeHTNYHas y 6 1, co-
BMectumasi — 17 (popctBeHHast — 1, HepopcTBeHHasA — 16).
Mennana cpoxoB BeimonHeHnA auo-TI'CK 55 gu. Megua-
Ha Habmogenus 42 mec. (0,4-52,6). O611as BBKMBAEMOCTD
(OB) - 28,2% (O1M195% 16,5-43,8). B rpynme i, focTHUI-
mmx OO (23 o), gByxetHaAa OB (20B) - 43,5% (IV195%
25,6-43,2) u [ByXIeTHss Oe3pelnfuBHAS BBDKIBAEMOCTD
(2bPB) - 34,8% (JM195% 18,8-55,1). OcnoxxHeHnst Tepa-
Uy HeMTpomeHus 4 ct., TpombonTonenns 4 ct. — 100%;
cencuc — 28%, 11 mi; MHBA3UBHBII MUKO3 — 13%, 5 m11; 6aK-
TepuanbHasA MHEBMOHMA — 8%, 3 M1, TeMOpparndecKue oc-
noxkHeHus — 8%, 3 . Panusasa neranpHocth — 10%, 4 mir.
(3 - OHMK, 1 - mporpeccuss OMJI). ITocne «GO-FLAG»
OO 6pu1 gocTurHyT y 36/48 111 — 75%: ITP - 50%, IIP6/B —
25%. OO B rpymnme ¢ 3KCTpaMefy//IIPHBIMU peLUANBAMU
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mocTurHyT y 87% 13/15, us uux I1P - 60%. Hanmenpiuas
gacrota OO B rpynme ¢ HebmarompuarasiM MI'P, p=0,02.
[Tossrmenne OO HabMIOAANTOCH IPY YPOBHE 671ACTOB B KOCT-
HOM Mosre 1o 50% (p=0,042), B rpynre ¢ peruausom OMJI
(p=0,07). Anmno-TTCK nocne «GO-FLAG» BbironHena y 25
1 (52%): rammoupgentuynas TTCK — 11 i, coBMecTuMas —
14 1t (poncTBeHHast — 5, HePOACTBEHHAs — 9), B TOM YMCTIe
2 amno-TT'CK co cmeHol1 moHopa. MefuaHa BbIIIOTHEHUA
amno-TT'CK - 40 gu. OB - 31,3% (JJ195% 20-45). B rpymnme
¢ OO (36 1) 20B - 38,9% (11195% 25-55), 2BPB - 27,8%
(IV195% 17-44). IIpodunb 0CIOXKHEHNIL: HEMTPOTIeHN 4 CT.
U TPOMOOLITONIeHNA 4 CT. y Beex I, cercuc — 40% (19/48),
VHBa3VUBHBII MUKO3 JIeTKux — 6% (3/48), 6akrepuanbHas
mHeBMOHMA — 8% (4/48), reMopparndeckye OCOXXHEHUs —
1 . (OHMK). Hu ognoro cny4as passutus BOB. Paunss
7eTanbHOCTD — y 4/48, 8% (JV195% 3-20): nndeximonHbIe
ocnoxxHeHus: — 3,y 1 — mporpeccuposanne OMIJL

BbiBoabl

ITpotokonsr Tepanumu «FLAG» n «GO-FLAG» mokasammn
BBICOKYI0 3(QPEeKTUBHOCTb U IIPUEM/IEMYI0 TOKCUYHOCTb.
B rpymme «GO-FLAG» Habmogamack Oonbluas 4acToTa
OO - 75% npotus 59%, p=0,16. 3HaUMMOeE MTOBBIIICHNE Ya-
CTOTBI OTBETa JOCTUTHYTO B TPYIIIIe C 9KCTPaMeNy/LIPHBI-
Mmu peruansamu B rpymme ¢ I'O - 87%, p=0,04. IIpegukTo-
paMiu OTBETa MOTYT PACCMATPMBATHCS: YPOBEHD O/IACTOB [0
50% (p=0,042), penOMIJI (p=0,07), GnarompuATHas rpymnia
MIP (p=0,02).

*I'O npedocmasnancs 6 pamkax npozpammul parHezo 00c-
myna.

KnioueBble cnoBa
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Introduction

About 20-30% of adult patients with acute myeloid leukemia
(AML) have FMS-like tyrosine kinase 3 (FLT3) gene muta-
tions. These mutations are most commonly observed and
have prognostic significance in patients with normal kary-
otype. If relapse (Rel) occurs, remissions are rarely achieved
with chemotherapy and are usually very short. FDA approved
a second-generation FLT3-inhibitor gilteritinib (Gilt) for the
treatment of relapsed and refractory (r/r) AML FLT3+ in
2018. Our aim was to evaluate the efficacy and safety of FLT3
kinase inhibitors in r/r AML before allogeneic hematopoie-
tic stem cell transplantation (allo-HSCT).

Patients and methods

The study included 47 patients (the median age 50 (18-79)
years) with r/r AML who received Gilt monotherapy at a
dose of 120 mg/d. Median follow-up was 6 (0,5-26) months.
FLT3-ITD mutation was detected in 42 (89%), FLT3-TKD
mutation in 4 (89%), (Leu601del)(Lys602Arg) in 1 (2%)
patient. Additionally, NPM1 and KMT2A were detected
in 9 and 1, WT1 and BAALC overexpression in 18 and 2
patients, respectively. The intermediate prognostic group
ELN2017 (PG-ELN2017) included 34 (72%) patients, 23 of
them with normal karyotype. The unfavorable group includ-
ed 13 (28%) pts, 4 of them with a complex karyotype, 5 with
t(6;9)(p23;q34). Fifteen (32%), 25 (53%) and 7 (15%) pts had
primary resistance (PrRes), Rell and Rel>2, respectively.
Allo-HSCT was performed after Gilt therapy in 11 (46%) pts
in complete remission (CR)/ CR with incomplete hemato-
logical recovery (nCR). The median duration of therapy was
5 (1-18) cycles.

Results

Overall (OS) and event-free (EFS) survival were 27% (95%
CI, 9-45) and 22% (95% CI, 1-43). CR was achieved in 13
(28%), nCR in 11 (23%) pts. An overall response rate (ORR)
was 51% (24/47). All but two pts who achieved CR respond-
ed to the first cycle. Four pts achieved nCR after the first
and 5 pts after the second cycle. The ORR did not depend
on PG-ELN2017 and the level of blasts. The ORR was 53%
(8/15) in PrRes, 52% (13/25) in Rell and only 43% (3/7) in
Rel>2. The median CR duration was 9,5 (1,3-22) and nCR
2,3 (0,3-7,6) months. OS and disease-free (DFS) survival of
ORR pts were 39% (95% CI, 13-65) and 28% (95% CI, 1-56),

Rel incidence was 29% (7/24), median time to Rel was 6,9
(1,5-19,3) months. Causes of death were AML progression
(n=14), infections (n=11), pulmonary embolism and cere-
bral hemorrhage (n=1) each. Currently, 47% (15/32) of pts
are alive. Adverse events were shortness of breath 4% (2/47),
increased blood pressure 2% (1/47), increase ALT/AST 2-3
gr and nausea 8% (4/47) each, bone/joint pains and edema
11% (5/47) each, skin itching 13% (6/47), febrile neutropenia
38% (18/47), neutropenia 3-4 gr 77% (36/47), thrombocy-
topenia 3-4 gr 43% (20/47), infectious complications 30%
(14/47), of which 5 pneumonia, 3 COVID-19, 6 sepsis. No
cases of differentiation syndrome were observed. No drug
withdrawal was required.

Conclusion

This study demonstrated efficacy and an acceptable toxici-
ty profile of Gilt in adult patients with r/r AML before allo-
HSCT.

*Gilt was provided as part of the Early Access Program
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Beepenue

Oxkono 20-30% B3pOC/IBIX MALMEHTOB C OCTPBIM MIUEION/ -
HbIM 71etiko3oM (OMJI) umeror MyTtaryn resa FMS-mono6-
Hoit TMpo3uHkuHa3bl 3 (FLT3). OTu Myranum vaiie Bcero
HaO/MIOAI0TCS U MIMEIOT IIPOTHOCTUYECKOe 3HAUeHNe y I1a-
IL[JIEHTOB C HOPMa/IbHBIM KapMOTUIIOM. B cydae peruansa
(Pers) pemuccnu pefKo JOCTUTAIOTCS C IIOMOLIBIO XMMMOTe-
pamuu 1 06bI9HO ObIBaOT 04eHb KopoTKuMit. FDA oxobpu-
710 TMITEPUTUHMO BTOPOrO mokojeHus:, uHrnbutop FLT3
(Twrr), [ist medeHNs pelMANBUPYIOLIETO U pedpakTepHOro
(p/p) AML FLT3+ B 2018 ropy.

Lienb pabotbl

OueHutb 3PQPeKTUBHOCTb U 0e30IacHOCTb MHIUOUTOpa
FLT3 xunass! y B3pocnpix p/p OMJI 1o a/mioreHHbIX reMo-
MO3TUYECKUX CTBONMOBBIX K1eToK (amno-TTCK).

MauneHTbl 1 MeToAbI

B nccnenoBaHme 6bUIM BKIIOYEHDI 47 MaI[eHTOB (MefuaHa
Bo3pacra 50 (18-79) net) ¢ p/p OMJI, moy4aBIINX TepaInio
Tunt B gose 120 mr/cyT. MeayaHa Hab/IIOfeHNS COCTaBMIA 6
(0,5-26) mec. Myranus FLT3-ITD obnapyxena y 42 (89%),
myTarysi FLT3-TKD -y 4 (89%), (Leu601del) (Lys602Arg) -
y 1 (2%) mammenta. Kpome toro, NPM1 u KMT2A 6pun
obHapysxeHsl y 9 1 1, runiepakcnpeccuss WT1 u BAALCy 18
U 2 MalM€HTOB, COOTBETCTBEHHO. B MpoMeXyTouHyI0 1po-
rHocTideckyto rpymry ELN2017 (ITI-ELN2017) Bouumn 34
(72%) manuenTa, U3 HMUX 23 ¢ HOPMAJIbHBIM KapMOTUIIOM.
B He6naronony4nyio rpymy souym 13 (28%) marmeHTOB,
M3 HUX 4 — CO CTIOKHBIM KapyuoTHIIoM, 5 — ¢ t (6; 9)(p23;q34).
[Taruaguare (32%), 25 (53%) u 7 (15%) maumueHTOB UMeNn
nepsuuHyto pedpakrepHocTs (ITepsPedp), Perrl u Per>2,
cootBercTBeHHO. Amno-TI'CK mocne Tepanum Imnt mpo-
Bopmncsa y 11 (46%) mannenTos B monHoit pemuccun (ITP)/
TIOJTHOY PEMICCUY C HEIIOIHBIM T€MaTO/IOIMIeCKIIM BOCCTa-
HosjieHyeM (HIIP). CpepHsis MpORO/KUTENIPHOCTD Tepanum
cocraBuma 5 (1-18) UMK/IOB.

Pe3synbratsl

O6mas (OB) u 6eccobbITHitHasg BeKMBaeMocTb (BCB) co-
craBuna 27% (95% IO, 9-45) u 22% (95% [, 1-43). TIP
mocturuyTo y 13 (28%), uIIP -y 11 (23%) maunenrtos. O6-
it monnoxkutenbublit oreeT (OITO) cocTaBun 51% (24/47).
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Bce, xpoMe aBYX manueHTtoB, pocturiiux IIP, orBetmmm
Ha nepBbIi Ik YeTblpe manuenTa gocturiu HIIP mocre
IIepBOTo 1 5 ManyeHToB nocie Broporo nukia. OIIO He 3a-
Bucen ot IIT-ELN2017 u ypoBus 6mactos. OITO cocrasmsan
53% (8/15) pna IlepsPedp, 52% (13/25) pus Penl u Tonbko
43% (3/7) pna Peuz2. Cpepusis piutensHoctsb IIP cocra-
Buma 9,5 (1,3-22) mec., a HIIP - 2,3 (0,3-7,6) mecsana. OB u
Oe3peruuBHasi BeoKMBaeMocTh (BPB) marnuentos ¢ OIIO
cocrasnamu 39% (95% U, 13-65) u 28% (95% W, 1-56),
vactoTa Pery 29% (7/24), cpefHee BpeMs BOSHMKHOBEHS
Per 6,9 (1,5-19,3) mec. [Ipnunnamu cMepty 6bIIM Iporpec-
cupoBanye OMJI (n14), nadexuym (nl1l), rpomb0aMbomIs
JIETOYHOIL apTepuu ¥ KpoBomsnusHue B Mo3r 1o (nl). Ha
IAHHBI MOMEHT >KUBBI 47% (15/32) manmenTos. [To604yHbIe
addekTsl: ofpiKa 4% (2/47), TIOBbIIIEHNE apTePUATBLHOTO
masnenus 2% (1/47), nosbimenne AJIT/ACT 2-3 crt. u ToII-
HoTa 110 8% (4/47), 6011 B KOCTAX/CycTaBax ¥ OTeKy 110 11%
(5/47), xoxublit 3yn 13% (6/47), hebpunbHas HelTponeHNs
38% (18/47), netirponenus 3-4 ct. 77% (36/47), rpombonu-
ToneHus 3-4 ct. 43% (20/47), uHQeKIMOHHbIe OCTOXXHEHNS
30% (14/47), us Hux 5 nueBMmonuit, 3 COVID-19, 6 cemncu-
coB. CnydaeB cuHppoMa auddepeHIpoBky He Habmona-
nock. OTMeHa IIpenapaTa He IOTpeOoBaach.

3aknioyexHue

IT0 MccenoBaHme IPOREMOHCTPUPOBaIO 3¢ eKTNBHOCTD
¥ IpUeMJIeMBIil TpOGIIb TOKCUYHOCTY [T B Tepamymy ma-
unenTos p/p OMJI go amno-TI'CK.

*Tunm npedocmasancs 6 pamkax npozpammvl paHHezo 00c-
myna.

KnioueBble cnoBa

OcTpblil MUeTOUAHDLI JIeMIKO3, TapreTHasl Tepanus, TUiaTe-
pUTHHUO.
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Cytogenetic analysis of complex chromosome aberrations in the patients with acute
myeloid leukemia using multicolour fluorescent in situ hybridization

Tatiana Yu. Gracheva, Maria V. Latypova, Anastasia A. Khabibullina, Irina A. Petrova, Diana S. Ilyasova,

Elena S. Ryabikova, Tatiana L. Gindina

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

Contact: Dr. Tatiana Yu. Gracheva, phone: +7 (960) 002-60-60, e-mail: miss-tyana@yandex.ru

Introduction

Cytogenetic diagnostics using multicolor fluorescent in situ
hybridization (M-FISH) allows avoiding limitations asso-
ciated with standard karyotyping and detect latent trans-
locations, non-balanced exchanges, marker chromosomes,
true monosomies in complex karyotype (CK) with three
and more rearrangements. Complex karyotype as a distinct
pathogenetic group within acute myeloid leukemia cohort
(AML) is not rare and predicts a dismal prognosis, espe-
cially in combination with monosomic karyotype. Our aim
was study profile of chromosome aberrations in CK of AML
patients at onset and in relapse of the disease, including the
conditions after allogeneic HSCT.

Materials and methods

The study included 34 patients with AML, observed at the
R. Gorbacheva Memorial Institute of Pediatric Oncology, He-
matology and Transplantation from 2010 to 2021. The study
group consisted of 19 (56%) males and 15 females (44%) at a
median age of 43 years, ranging between 3 mo and 71 years,
including 27 patients (79%) with primary AML, and 7 cases
(21%), with secondary AML developed from MDS. In 12 pa-
tients (35%), complex karyotype (CK) was observed initially,
whereas 15 patients exhibited CK in relapse following chemo-
therapy (44%), and in 7 patients (21%), CK was revealed in
post-transplant relapse.

Results

In general cohort, CK involved all the chromosomes. Most
often were found the anomalies of chromosome No.5 (n=17,
5%); No.8 (n=17, 5%); No.7 (n=16, 5%); No.3 (n=14, 4%);
No.11 (n=14, 4%), and No. 17 (n=13, 4%). Losses of chro-

mosomal material mainly involved chromosome No.5
(n=11, 32%), No.7 (n=11, 3%), No.11 (n=9, 3%), where-
as additional gains were detected for chromosome 5 (n=5,
15%), and No.8 (n=5, 15%). Non-balanced alterations
dominated over the balanced, and occurred in 83%. Ba-
lanced rearrangements were rare and represented 17%.
The ratio of balanced-to-nonbalanced chromosome aber-
rations was higher in AML with posttransplant relapses
compared to AML relapses after chemotherapy (respectively,
1:19 and 1:2, p=0.03). Mean number of aberrations per cell
in post-transplant relapses of AML was significantly higher
than in AML relapses after chemotherapy (16 vs 5; p=0.001).
Following HSCT performed in relapse, additional gain of
material was more common for chromosomes 11 and 17.
In 17 of 43 observations (48%), derivates were found which
consisted of 3 to 5 segments of chromosomes 5, 7, 13, 17,
21 and looked like “pseudomonosomies” Only 60% of true
monosomies were proven by means of M-FISH.

Conclusions

The study has shown a cytogenetic heterogeneity of com-
plex chromosomal anomalies in AML patients, with dom-
inance of nonbalanced chromosome anomalies, especially,
in the patients with posttransplant relapses. A combination
of standard karyotyping and M-FISH allows precise identi-
fication of chromosomal aberrations, thus being important
for determination AML prognosis, and detection of target
markers for diagnostics of minimal residual disease.

Keywords

Acute myeloid leukemia, cytogenetics, complex karyotype,
M-FISH.

LIMToreHeTUUYECKNIA aHANU3 CIIOKHBIX XPOMOCOMHbIX abeppaLyii y NaLyueHToB C 0CTPbIM
MMUENONAHbIM IeNK030M C UCMOMb30BaHUEM MHOTOLBETHO $GNyopecLeHTon in situ rmbpuansaummn

Tarpsna 10. IpayeBa, Mapus B. JIarpinoBa, AHactacusa A. Xa6u6ymwimHa, Vipuna A. Ilerposa, [Inana C. Vnpscosa,

Enena C. Pa6uxosa, Tarpana JI. Tunguna

HI demckoii onkonozuu, cemamonozuu u mparcnaanmonozuu um. P. M. Top6auesoti, Ilepsviii Canxm-IlemepOypeckuil
2ocyoapcmeenHuiil meouyurckuil ynusepcumem um. Y. I1. Ilasnosa, Cankm-Ilemep6ype, Poccus

Beepenue

[IntoreHeTnyeckass JAMATHOCTMKA C  MCIIO/Ib30BaHUEM
MHOTOL[BETHOI (IyOPECLieHTHOI in situ TUbpUAM3anyun
(M-FISH) mo3BomsieT 0607iTH OrpaHNYeHNsI CTaHAAPTHOTO
KapMOTUIIMPOBAHNUSA 1 TOYHO UAEHTU(ULINPOBATh CKPBITBIE
TPaHC/TOKALM, HechbaTaHCMPOBAHHBIE 0OMEHBI, MapKepPHbIE
XPOMOCOMBI, UCTMHHbIE MOHOCOMUY B CIOKHOM KapMOTH-
ne (CK) ¢ Tpems u 6osee mepecTporikamMu. BbieneHHBIN

B OT/IETIbHYIO IIUTOreHeTM4eckyto rpymimy OMJI, cloxHbI
kapuotni (CK) He sB/IsieTCs peIKOCTBIO U IIpefBeliaeT He-
O/IarOIpYATHBIN IPOTHO3, OCOOEHHO B COYETAHUM C MOHO-
COMHBIM KapyuoTumoM. Llenp paboTsl cocTosiia B TOM, 4TO-
OBI, MCIIONB3Ys CTaHAAPTHOE Kapuotunuposanue u M-FISH,
USYYUTD CTPYKTYPY XPOMOCOMHBIX abepparmit B CK mauu-
eHtoB ¢ OMJI B febroTe U penupuse 3a00/eBaHusA, B TOM
yuce mocie amnorenHoit TTCK.
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Marepuanbl n meToAbl

B nccnenoBanme BKodeHs! 34 manuenta ¢ OMJI, koTopsle
HAXOOUINCh Iof HabmogenueM B kauHuke HUW JOIuT
um P. M. Top6auesoit ¢ 2010 no 2021 rop. Cpepy maieHToB
6b1710 19 (56%) My>xumH u 15 (44%) KeHIIUH C MefUaHOI
Bo3pacra 43 roga (mmamasoH 3 mecsina — 71 rop), u3 HuX
27 (79%) naumentos — ¢ nepsuanbiM OMJL, a 7 (21%) - co
sropuaabiM OMJI (u3 MJIC). Y 12 (35%) manuento CK
Habmonancs B gebrore 3abomeBanus, y 15 (44%) — B peun-
muBe nocnie XT, ay 7 (21%) — B IOCTTpaHCIUIAHTALVIOHHOM
peunanse.

Pe3synbtatsl

B o6meit xoropre maunyentoB B CXA yuyacTBOBamm Bce
Iappl XpOMOCOM, Yallle APYTMX PerucTpUpoBaIuch aHoO-
Mamuu xpomocoM 5 (n=17, 48%), 8 (n=17, 48%), 7 (n=16,
46%), 3 (n=14, 40%), 11 (n=14, 40%) u 17 (n=13, 37%).
IToTepn XpOMOCOMHOTO MaTepuaza B OCHOBHOM KacallCh
xpomocoMm 5 (n=11, 32%), 7 (n=11, 32%), 11 (n=9, 26%),
a JIOIOTHUTE/IbHBII IPUPOCT — XpoMocoM 5 (n=5, 15%) u
8 (n=5, 15%). HecbanancupoBaHHbIe albTepalui mpeobma-
Hamyu Hafi cOalaHCUPOBAHHBIMU U BCTpedanuch B 83% Ha-
6mtopiennit. COamaHCupoBaHHbIE EPECTPONKM OBUIA PEKM
u cocraBsm 17%. OTHoueHMe c6aaHCHPOBAaHHBIX XPO-
MOCOMHBIX aHOMa/INnit K Hec6anaHCHPOBAHHBIM ObIIO BbILIE
B rpymne OMJI ¢ IITP no cpaBuenuto ¢ peunauamu OMJI

AL-05
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nocne XT (1:19 n 1:2 coorBercTBeHHO, p=0,03). Cpennee
MCTI0 XPOMOCOMHBIX abepparnit Ha K1eTKy B rpymme OMJI
¢ IITP 65110 JOCTOBEPHO BBIIIIE, YeM B TPYIIIIE C PELUAU-
Bamut OMJI mocie XT (16 u 5 abeppariuit COOTBETCTBEHHO;
p=0,001). ITocne amno-TI'CK B peunpuBe 4dale perucTpu-
PpOBajICs JONONMHUTENbHBIN NPUPOCT MaTeprana XpoOMOCOM
11 m 17. B 17 u3 43 (48%) HabnromeHMsx ObIIM BbISABIEHbI
IIPOM3BOJHbBIE, KOTOPbIE COCTOANMN U3 3-5 CerMEHTOB XpO-
MocoM 5,7, 13,17, 21 1 MacKMpOBAJIUCh IO, «IICEBJOMOHO-
comum». Tonbko 60% MCTUHHBIX MOHOCOMUIT ObIIN JOKa3a-
HbI ¢ TomoIbo M-FISH.

BbiBopbl

ViccnemoBaHyue OOHApY)XKMIO LUMTOTEHETUYECKYIO TreTe-
porerHoctb CXA y manuentos ¢ OMJI, rne HecbamaHcu-
pOBaHHbIE AHOMANNUM XPOMOCOM UTPAIOT BeYLIYI0 POJb,
0COOEHHO y MalJEHTOB C IMOCTTPaHCIUIAHTAlMOHHBIMU
peuyauBamu. KoMOMHAIMA CTAaHJAPTHOTO KapMOTUIIMPO-
Bauus u M-FISH nossonser TouHO upeHTU(UIVPOBATH
XPOMOCOMHBIe abeppanni, 9YTO BaXXHO KaK [yisl OIpeserne-
Hus nporHosa OMJI, Tak 1 BbIABIEHNA MULLIEHel 1 Ana-
FHOCTUKY MUHMMA/bHOI OCTaTOYHOI 60/Ie3HN.

KnioueBble cnoBa

OcTpblil MMUETOUAHBIN JIeMKO3, IIUTOT€HEeTMKaA, CIOXKHBIN
kapuortnum, M-FISH.

Haploidentical hematopoietic stem cell transplantation for chemoresistant relapses of acute

leukemia in children

Dair Nurgaliev, Balzhan Umirbekova, Gulshat Kusherova
UMC Corporative Foundation, Nur-Sultan, Kazakhstan
Contact: Dr. Dair Nurgaliev, phone: +7 172 702 070

Introduction

In the clinic of the NSCMC CF UMC, since 2016, haplo-
HSCT has been started in children with relapses of acute leu-
kemia who did not rearch remission. This option was offered
to non-responders after two blocks of anti-relapse therapy
and two blocks of FLAG-IDA. There was also no time to
searching a histocompatible donor. Therefore, this was re-
garded as “salvage therapy”. A total of 8 haplo-HSCT were
performed in children with chemically resistant relapses
of ALL and AML. Conditioning began 7-10 days after the
end of the second FLAG-IDA, with a WBC count of 0.1-1.0.
None of the patients achieved hematological response (as-
sessed by bome marrow smear) prior to HSCT. Condition-
ing regimen included treosulfan, fluorabin, thiotepa for ALL,
and melphalan for AML. GVHD prophylaxis consisted of
cyclophosphamide 50 mg/kg on D+3 and D+4. In most pa-
tients conditioning regimen was accompanied by infectious
or non-infectious complications. With the development of
acute renal failure, hemodialysis sessions, antibiotic therapy,
antifungal and antiviral therapy were carried out. Correc-
tion of electrolyte and metabolic disorders was performed.

22 CTT JOURNAL | VOLUME 10 | NUMBER 3 (SUPPLEMENT) | SEPTEMBER 2021

Graft engraftment was observed in 5 patients. Three patients
died due to infectious complications. One patient died due
to disease progression. In total, four patients went into com-
plete remission with 90% or more donor chimerism. The
maximum observation period after haplo-HSCT is 5 years.

Conclusion

Thus, we have seen about 50% survival rate of patients with
chemoresistant recurrence of acute leukemia in pediatric
haplo-HSCT recipients. Survival largely depends on under-
lying disease and presence of infectious complications.

Keywords

Hematopoietic stem cell transplantation, haploidentical, leu-
kemia, children.
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[annonaeHTUYHAs TPAHCMIAHTALIMS FeMOMO3TUYECKUX CTBOSIOBbIX KNETOK NPU XMMUOPE3UCTEHTHBIX
peLmManBax ocTporo neiikosa y aetei

Haup Hypranues, bamkan YMup6ekosa, I'ynpimar Kymeposa

Dunuan kopnopamusrozo oroa UMC, Hyp-Cynman, Kazaxcman

BeepeHue

B xmmuanke HHIIM]IT KO UMC ¢ 2016 roga HadaTo IIpoBe-
nenne ramwio-TTCK y meTeit ¢ penyauBaMm OCTPOro JIeHKo-
3a, BHe peMICCUL. BHepeH1e TaHHOTO BU/a ledeHns 00y-
CTIOBJIEHO OTCYTCTBUEM JOCTYDKEHMA PEMUCCUY TTOCTIE IBYX
0/I0KOB TIPOTVMBOPELVANBHON Tepammuu, a TaKXKe OTCYT-
CTBJE T€MATOIOTMYECKOT0 OTBeTa Ha Ba 6;moka FLAG-IDA.
BpemeHn i mOMCKa IMCTOCOBMECTVMOTO JIOHOpa TaKXKe
He 6b6U10. COOTBETCTBEHHO, JAHHASI TEPATISI HOCUIIA XapaK-
Tep - «TepanusA OTYasgHUA». Bcero mposefeHO 8 ramjo-
TI'CK, meram ¢ xuMmopesucteHTHbIMU penyauBamu OJ11
1 OMJI. KoHgMuMoHupoBaHye HAauMHAIOCh Ha 7-10 [eHb
nocne okoH4aHus Broporo FLAG-IDA, mpu ypoBHe feii-
xountos 0,1-1,0. Ilepen KOHOULMOHMPOBAHNEM B MUEJIO-
rpaMMe y BCeX MalMeHTOB PeMUCCUU JOCTUTHYTO He ObLIO.
Konpnuyonuposanne BKIOYaIO B cebs: Tpeocynbda,
¢bnynopabun, teorema npu OJIL, u mendaman npu OMIJIL.
ITpodpunakruka PTIIX - nuknodpocdan 50 mMr/xr Ha +3 u
+4 nenp. Kongnunonnposanue npoxopuno Ha QoHe pas-
JIMYHBIX (PYHKIIVOHAIBHBIX HAPYLIEHNU 1 MHPEKIOHHBIX
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ocnoxxHennit. ITpu passutun OITH, mpoBopguauch ceaHcel
reMOJ1ann3a, aHTHOMOTUKOTepaIs, IPOTUBOTPUOKOBAs 1
IPOTUBOBMPYCHas Tepanus. Koppekuus s7eKTPOIUTHBIX 1
MeTaboMMYecKNX HapylleHuit. Y 5 Hal[ieHTOB OTMeYaoch
HPIDKUBJIEHNE TPAHCIUIAHTATa. Tpy MaljyieHTa Iorubiy 1o
HpUYMHE CENITNIECKUX 0C/IoKHeHniT. OYH ManyeHT norn6
0 MIpUYMHE IPOrPeccuyt OCHOBHOTO 3aboneBanus. Vroro
BBIIIIIY B IIOJIHYIO PEMICCHIO, C YPOBHEM XMMepusMa bosee
92% yeTBepO MalMeHTOB. MaKcUMaIbHBIN CPOK Habmoze-
Hus nocne ramno-TTCK - 5 net.

3aknioyeHue

Takum 06pasoM, HaMu CfeaH BBIBO, O 50% BBDKMBaeMO-
CTU MaLME€HTOB C XMMUOPE3MCTEHTHBIM PEIUINBOM OCTPO-
ro 7eiiko3a npy npumenenyy ramno-TTCK y mereit. Bepkn-
BaeMOCTb BO MHOTOM 3aBMCUT OT (DOHOBBIX 3a00JIeBaHWIT U
MHQEKIMOHHBIX OC/IOKHEHMIL.

KniwoueBble cnoBa

TpchnnaHTaumi T€MOIIOSTUYECCKUX CTBOJJIOBBIX KIJIETOK,
raryionaeHTn4YHaA, JIeJIKO3Bl, OETN.

Impact of pre allo-HSCT MRD status on relapse prophylaxis in high-risk acute myeloid

leukemia in children

Zhemal Z. Rakhmanova, Svetlana V. Razumova, Olesya V. Paina, Polina V. Kozhokar, Anastasia S. Frolova,
Liubov A. Tsvetkova, Elena V. Babenko, Tatyana L. Gindina, Alexandr L. Alyanskiy, Ildar M. Barkhatov,

Elena V. Semenova, Ludmila S. Zubarovskaya

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

Contact: Dr. Zhemal Z. Rakhmanova, phone +7 (999) 206-12-76, e-mail: rakhmanovazhemal@gmail.com

Background

Relapse of acute myeloid leukemia (AML) remains one of
the main causes of mortality and, therefore, lower long-term
survival in children after allogeneic hematopoietic stem cell
transplantation (allo-HSCT). The relapse incidence reaches
40% depending on cytogenetic and molecular biological risk
factors, the remission status at the time of allo-HSCT. The
role of the level of minimal residual disease (MRD) is be-
ing studied. It is known that MRD(+) status after allo-HSCT
requires preventive therapy. The predictive value of MRD
(+) before allo-HSCT in children with AML in the need for
prophylactic therapy after allo-HSCT has not been deter-
mined.

Aim

To study the effect of prophylactic therapy after allo-HSCT
on the overall and relapse free survival of children with
high risk AML, depending on the MRD (+) status before

allo-HSCT. Patients and methods. Data of 57 children with
high risk AML who underwent allo-HSCT at R.M. Gor-

bacheva Research Institute between 2003 and 2020, age -
from 0.5 to 18 years (the median age — 9 years) were ana-
lyzed. The retrospective analysis included patients (pts) who
were in MRD(+) or MRD(-) in AML remission at the time
of allo-HSCT, and during the entire follow-up period after
transplantation they had MRD-negative status and complete
donor chimerism. Patients with primary graft failure, relapse
within 2 months after allo-HSCT, graft-versus-host disease
(GVHD) 2-4 grade who didn’t allow performing prophylaxis
of disease recurrence were excluded from analysis. Depend-
ing on the post-transplant prophylaxis, the pts were divided
into 2 groups (Table 1).

Results

Median follow-up of pts after allo-HSCT is 68 months. Over-
all survival (OS) in the group of children with AML who re-
ceived post-transplant disease prophylaxis after allo-HSCT is
87.5%, in pts without prophylactic therapy — 90% (p=0.727).
Relapse free survival (RFS) - 93.8% and 75.6%, respectively
(p=0.130). Graft-versus-host/relapse-free-survival (GREFS)
is 62% vs 56.1%, respectively (p=0.655). Post-transplant
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disease prophylaxis in MRD (+) pts prior to allo-HSCT in-
creased RFS compared to MRD (+) pts before allo-HSCT
who did not receive therapy — 100% vs 36.4%, respective-
ly (p=0.008), which did not affect on OS - 87.5% vs 92%,
respectively (p=0.268). In high risk AML pts with MRD(-)
status before transplantation, post-transplant prophylaxis of
relapse had no effect on OS - 88.7% vs 100% (p=0.083) and

ACUTE LEUKEMIAS |

before allo-HSCT. An increase in OS in this group should be
considered in the structure of other complications (GVHD,
infections).

Keywords

Allogeneic hematopoietic stem cell transplantation, acute
myeloid leukemia, post-transplant prophylaxis of acute my-

RES - 87.5% vs 92 % (p=0.671), respectively.

Conclusion

Post-transplant prophylaxis of relapse is advisable in a co-
hort of children with high risk AML with MRD(+) status

Table 1. Characteristics of patients

eloid leukemia relapse, minimal residual disease.

With post-transplant Without post-transplant | p
prophuylaxis prophuylaxis
n (%) n (%)
16 (100%) 41 (100%)
Remission status before Tt remission 10 (63%) 33 (80%) 0.224
HSCT MRD+ 4 (25%) 7(17%)
MRD- 6 (37%) 21 (51%)
unknown 0 5 (12%)
2" remission 5 (31%) 8 (20%)
MRD+ 4 (25%) 4 (9.5%)
MRD- 1(6%) 4 (9.5%)
3¢ remission MRD- 1(6%) 0
Donor type Matched related 1(6%) 9 (23%) 0.248
Unrelated 9 (56%) 25 (60%)
Haploidentical 6 (38%) 7 (17%)
Conditioning regimen MAC 7 (44%) 25 (60%) 0.243
RIC 9 (56%) 16 (40%)
GVHD prophulaxis With ptCy* 12 (75%) 27 (66%) 0.508
Withou ptCy* 4 (25%) 14 (34%)

* ptCy - post-transplant cyclophosphamide

Bnngune MOb-ctatyca no anno-TI'CK Ha npodmnakTuky peuyansa npu 0CTPOM MUENONUAHOM

neinKo3e BbICOKOI0 pUCKa V JeTeil

/Keman 3. PaxmanoBa, CBetmana B. PasymoBa, Onecs B. Ilanna, ITonnna B. Koxxokaps, AHactacusa C. @ponosa,
JIio60Bb A. IIBeTKOBa, Enena B. babenko, Tarpsana JI. [unanna, Anexcaupp JI. Ansucknii, inegap M. Bapxaros,

Enena B. CemeHnoBa, Iropmmna C. 3y6apoBckas
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Beepenue

Peruans octporo muenonpHoro neitkosa (OMJI) ocraercs
OJIHOII 113 OCHOBHBIX IIPMYVH JIETA/IbHOCTY U, CTI€f{OBATE/Ib-
HO, CHIVDKEHUA JJOJITOCPOYHOV BPDKMBAEMOCTH JeTell TI0C/Ie
a//IOTEHHON TPaHCIUIAHTALUM T'eMONO3TUYECKUX CTBOJIO-
Boix Kietok (ammo-TTCK). YactoTta peumamBa gocTuraert
40%, BEpPOATHOCTb ONPENENAETCA LUTOTEHETUIECKUMU U
MOJIEKY/ISIPHO-6110710r M IeCK MY PaKTOpPaMIL IIPOTHO3a, CTa-
TycoM 3abojeBaHNs B MOMeHT BbinonHeHus amwio-TI'CK.
Cpenn p#pyrmx usydaeTcs pofib YPOBHA MMHMMAJIbHON
octatouHoit 6omesHu (MOB), sBrsiomerocss Kpurepuem
HOJTHOTBI OTBETa Ha IMpeflIecTByollyio Tepammio. Ocoboe
3HavyeHue storo dakropa nocre awio-TTCK He BbIsbIBaeT
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comHeHus, Hammare MOB(+) craryca TpebGyer HasHadeHMs
OJIHOTO 13 BapMAHTOB IIPEBEHTNBHOI Teparmu. [Iporaoctu-
yeckoe sHadeHue MOB(+) no amno-TI'CK y mereit ¢ OMJI
B OTHOILLIEHV) HeOOXORMMOCTY IpOBefeHNs NpodumIaKTu-
YeCKOI Tepamuy IOC/Ie TPAHCIUIAHTAIVM He OIIpefe/leHo.
Llenmpro paboTHI OBIIO M3y4eHMe BIUAHMS TePAIi, HallpaB-
JIeHHOV Ha IpoWIakTUKy peumpmsa nocre amio-TTCK,
o61IyI0 1 6e3pelnMBHYI0 BDKIMBaeMOCTb geteit ¢ OMJI
TPYIIBI BBICOKOTO pyicKa B 3aBucumocty ot MOB(+) crary-
ca o awno-TTCK.

Marepuanbl n meTopbl

B uccnemoBanne Bkmrodensl 57 mereli ¢ puaraosom OMJI Bbi-
COKOII IPYIIIBI PUCKa, Bo3pacT — ot 0,5 go 18 et (MemuaHa
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Bo3pacTa — 9 jIeT), KOTopbiM B 1epuop 2003-2020 rT. BbI-
nonasm amno-TTCK B HUM JOTIuT um. P. M. Top6adesoit.
B peTpocneKTHBHBI aHa/IN3 BKIIOYEHBI IALVIEHTDbI, HAXO-
myBumecst B MOB(+) it MOB(-) pemnccun OMJI Ha mo-
MeHT anno-TI'CK, npu 3ToM Ha POTSKEHNM BCETo Iepuofa
HabmoneHnst Hocye TpaHcivtanTauuu nmesinne MOB-Hera-
TUBHBIN CTaTyC ¥ IOJHBIN JJOHOPCKMIT XumMepusM. V3 aHa-
7msa OBUIM VMCKTIOYEHbI MAIMEHThI, KOTOPbIM IPOBEeHIe
npodumaktuxy peunpusa OMJI mocre amno-TI'CK He pac-
CMaTpUBaIN IO CTIEAYIOMMM IPUYMHAM: IePBUYHOE HEeIIPU-
KUBJIEHMEe TPAHCIUIAHTATA; PELVVB, BO3HVKIINII B IIepBbIe
2 mecsana nocne anno-TI'CK; octpas peakums TpaHCIIaH-
tar npotus xo3sauHa (PTIIX) 2-4 cTenenn. Beex manueHnToB
pacIpeie/v Ha 2 TPYIIIbI B 3aBYICHIMOCTI OT IIPYMEHEHN
tepanuu nocne awto-1TTCK, Ho He MODB-cTaTyca o TpaHc-
mwrantanun (Ta6n. 1). IIpodmmakTtuka peunmpmsa OMII
nocne amno-TTCK Bximovana: 5-asauntnpus y 7 (44%) na-
L[1eHTOB; MHOY3UI0 AoHOpcKux numdonuros (M) y 6
(37%) maumentos; VIJI + 5-azaumtupun y 2 (13%) 60mb-
HbIx; MHOY3Msa NK + mennrabus + VT y 1 (6%) 6onbHOTO.

Pe3ynbrarsl

Mennana HabmogeHs 3a manyedtaMu nocie amno-TTCK —
68 mec. Obwas BepkMBaeMocts (OB) B rpymme pereit ¢
OMJI, nonyunBmmx npoduaakTuky penumsa OMJI nocre
amwno-TI'CK cocrasuna 87,5%, y maiueHToB 6e3 mpodu-
nmaktmaeckoit tepanuu — 90% (p=0,727). BespeunnnBHas
BoDKMBaeMocTh (BPB) - 93,8% u 75,6%, COOTBETCTBEHHO

LY-01

(p=0,130). BeokuBaemocts 6es peunpmsa u PTIIX (graft-
vs-host/relapse-free-survival - GRFS) maiuenros, Ha ¢oHe
npodwraktuku peryausa OMJI cocraBuma 62%, 6e3 mpo-
¢unaktuku - 56,1% (p=0,655). Ilpu aToM, HasHaveHIe
tepanuy manyentaM ¢ MODB(+) crarycom mo ammo-TI'CK
nospiano bPB no cpaBHenuto ¢ MOB(+) manyenTamu 1o
anno-TI'CK, He monyunBmyMy Tepammio — 100% vs 36,4%,
coorBeTcTBeHHO (p=0,008), uT0 He BiMsANO Ha OB - 87,5%
vs 92%, coorBeTcTBeHHO (p=0,268). IIp MODB(-) cTatyce
IO TPaHCIUTAHTALMY Ha3HAuYeHNe TePAINN C [ebI0 Ipodu-
nmaktuku nocie anno-TTCK y maunentos ¢ OMJI Bbicoko-
TO pucKa He OKasbIBajo BusAHMA Ha OB - 88,7% vs 100%
(p=0,083) n BPB - 87,5% vs 92% (p=0,671), COOTBETCTBEHHO.

3aknyeHue

HasHauenue Tepammy ¢ Lielblo IPOQUIAKTUKMA peLAuBa
nenecoobpasHo y mereit ¢ OMJI rpymmbl BBICOKOTO pYICKa
npy Hamauy MOB(+) craryca o anno-TT'CK. IToBbienne
OB y faHHOJ KaTeropuy IalyeHTOB HEOOXO[MMO paccMa-
TPUBATh B CTPYKType aHanmm3aa Apyrux ocnoxuennit (PTIIX,
uHpexyn).

KnioueBble cnoBa

AjoreHHass TPaHCIUTAHTAIMA TEeMOIMO3TUYECKUX CTBOJIO-
BbIX K/IETOK, OCTPbIIl MUE€/IOUIHBII JIEIIKO3, IOCTTPAHCIUIAH-
TalMOHHas popwIakTrKa peunpusa OMJI, MuUHNMaIbHAS
OCTaTOYHas 607Ie3Hb.

(linical outcomes of allogeneic hematopoietic stem cell transplantation in classical Hodgkin

lymphoma

Anastasia V. Beynarovich, Kirill V. Lepik, Natalia B. Mikhailova, Evgenia S. Borzenkova, Nikita P. Volkov,
Elena V. Kondakova, Lilia V. Stelmakh, Elena V. Babenko, Ivan S. Moiseev, Alexander D. Kulagin

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

Contact: Dr. Anastasia V. Beynarovich, phone: +7 (911) 772-80-24, e-mail: beynarovichn@gmail.com

Introduction

Patients with classical Hodgkin lymphoma (HL) can achieve
a durable remission after initial therapy even with the ad-
vanced-stage disease. However, patients with relapsed or
refractory HL have a dismal prognosis (rrHL). Current ther-
apeutic options, such as brentuximab vedotin and immune
checkpoint inhibitors may improve overall results, but their
potential to cure patients is limited and the risk of relapse is
still high. Allogeneic hematopoietic stem cell transplantation
(allo-HSCT) is a promising option for these patients. Despite
increasing evidence of a clinical benefit of allo-HSCT, many
issues remain unresolved. The aim of this study was to inves-
tigate the outcomes of allo-HSCT in patients with rrHL in a
single center.

Patients and methods

We performed a retrospective analysis of the results of allo-
HSCT in 92 patients with rrHL performed between 2002
and 2019 in Raisa Gorbacheva Research Institute (CIC 725).
The median age was 30 years (18-49). The median number
of prior lines of therapy was 7 (3-12). The median time from

diagnosis to transplantation was 44 months (12-129
months). Most of the patients previously undergone an au-
tologous transplantation (n=55, 58%). Forty-eight patients
(52%) had primary resistant disease. Objective response de-
termined as complete response (CR) or partial response (PR)
before allo-HSCT was documented in 46 (79%) patients
(30 CR-52%, 16 PR-27%) and 12 (21%) patients had stable
disease (SD)/disease progression (PD). Before allo-HSCT,
patients received various therapy options: 39 (42%) patients
received brentuximab vedotin based therapy, 26 patients
(29%) received immune checkpoint inhibitors and the re-
maining patients (n=27, 29%) received chemotherapy as a
salvage therapy. Twenty-two patients (26%) received trans-
plants from HLA-matched siblings, 54 patients (59%) — from
HLA-matched unrelated donors, and haploidentical donors
were used in 16 patients (17%). The majority of patients in
the general group (n = 63, 73%) received reduced inten-
sity conditioning: fludarabine 30 mg/m? bendamustine
130 mg/m? per day for 3 days (FluBe). The GVHD prophy-
laxis based on posttransplant cyclophosphamide was used in
70 patients (73%).
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Results

At the time of analysis, the median follow-up of surviving
patients after allo-HSCT was 28 months (1-30). Overall (OS)
and progression-free survival (EFS) at 2 years were 74% and
52%, respectively. The cumulative relapse rates and non-re-
lapse mortality were 28% and 20%, respectively. Disease
status before the transplantation have a significant impact
on OS and EFS: patients who underwent transplantation
in complete remission demonstrated the best results: OS at
2 years was 92% versus 67% for PR and 55% for SD/PD (p
<0.001); EFS at 2 years was 74% versus 41% for RR and 34%
for SD/PD (p <0.001). Patients with FluBe conditioning reg-
imen and the GVHD prophylaxis with cyclophosphamide,
as well as the use of new drugs (Brentuximab vedotin or
nivolumab) also showed an advantage both in OS: 90% and
83% versus 53% (p=0.001), and EFS: 75% and 71% versus
22% (p <0.001).

LYMPHOMAS |

Conclusion

Allo-HSCT is a feasible option in rrHL. The use of condition-
ing regimens with reduced toxicity, cyclophosphamide-based
GVHD prophylaxis and new drugs before transplantation
can significantly improve the results of allo-HSCT. Pretrans-
plant status at the moment of transplantation was the risk
factor showing significant impact on clinical outcomes.

Keywords

Hodgkin lymphoma, hematopoietic stem cell transplanta-
tion, allogeneic, pretransplant status, outcomes.

Pe3ynbTaTbl anforeHHoi TpaHCNAHTALMUKU FreMON03TMYECKMX CTBOMTOBbIX KNTETOK Y NaLUeHTOB
C peuunausmpyowein/pedpakrepHon Gopmon Knaccuyeckon TMMeombl XoaKNHA

Anacracus B. BeitnapoBuy, Kupunn B. Jlenuk, Haranesa b. Muxaitnosa, EBrenns C. bop3enkosa, Hukura I1. Bonkos,
Enena B. Konpakosa, /I B. Crenbmax, Enena B. ba6enko, VIsan C. Moucees, Anekcanap [I. Kymarun

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

Beepenue

JIumpoma XomKKiHa ABIACTCA ONHUM 13 Haubojee Kypa-
Oe/IbHBIX 3/I0KAaIeCTBEHHBIX 3a00/IEBAaHMII CHCTEMBI KPOBIL.
Y Takux MalMeHTOB yAaeTcs JOOUThCA CTOMKUX PEeMUCCUIL,
Ja)ke IpY 3alyLIeHHOI cTaguy 3aboneBanuA. OZHAKO I
MIAIIVeHTOB C PeLMAUBUPYIOMINM U pedpaKTepHbIM Tede-
HueM 3a00jIeBaHNA IPOTHO3 KpaliHe HeOmaronpusaTeH (p/p
JIX). CoBpeMeHHbIe TapreTHbIe IIperaparhl I03BOJLAIOT JO-
OUTBHCsI [UINTENbHBIX PEMICCHIT 3a00/IeBaHsI, HO VX ITOTEH-
LMaj M37IeYeHN A OTPaHNYeH. AJUIOT€HHAA TPaHCITAaHTALVA
IeMOIIOITIYECKUX CTBOMOBBIX KIeToK (amno-TI'CK) asa-
€TCA IePCIEKTUBHO OILIVEN /I STOM IPYIIIIbI IALEHTOB.
Ho, HecMoTpsA Ha pacTylee KOMMYECTBO [OKa3aTeNbCTB
KmHIYeckon monb3sl amno-TI'CK, ocraercs MHOTO Hepe-
LIEHHBIX BOIPOCOB. Ile/b JaHHOTO MCCIe0BAHNA — BBIAB-
nenye $aKTOpOB, yaydamyx pesynsrarsl avo-TTCK B
Hallell IpyIIIe MalieHTOB.

MaumeHTbl 1 MeTOAbI

B peTpocnexTUBHBI aHAIU3 OBV BKIIOYEHBI 92 manmeHTa
¢ p/p IX nocne anno-TI'CK, BrinonHeHHOII B tepuog ¢ 2002
1o 2019 rr. 8 HYM JOIuT um. P. M. Top6aueBoit. Meguana
BospacTa coctaBuiaa 30 met (18-49). CpenHee KOMMIECTBO
IpPefIIeCTBYOUX TUHUI Tepamuy cocTaBmsio 7 (3-12).
CpenHee BpeMs OT IOCTAaHOBKM IMarHO3a /10 TPAHCIIIAHTa-
uym coctaBuno 44 mecana (12-129 mecaues). 52% (n=48)
HallYIeHTOB MIME/IM aHaMHe3 MePBUYHOI XMMMIOPE3UCTEHT-
HOCTH. DONBIIMHCTBY MHAl[IeHTOB paHee ObUIa IIPOBefieHa
ayTONOTMYHAsA TpaHCIUIaHTanusa (n=55, 58%). CocrosiHue
3a00/IeBaHNs HAa MOMEHT TPAHCIUIAHTALMM OLIEHMBAIMU C
HOMOIIbI0 KOMIIBIOTEPHOI TOMOTpaduu WM MO3UTPOHHO-
aMuccnoHHoit ToMorpadun. OOBeKTUBHBIN OTBET, OIpe-
menseMbllt Kak nonaueiil oreeT (ITO) wim YacTUYHBIN OTBET
(HO) po amno-TTCK, 6bin sapeructpuposan y 58 (64%)
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manyenToB (39 [10-42%, 19 Y0-22%) u 34 (36%) manyeHTOB
Ha MOMEHT TPaHCIUIAHTALIMY VIMe/ CTaTyC CTabuUImM3aum
3aboneBanus (C3) / mporpeccupoBanus sabonesanus (I13).
[Tepex amwmo-TT'CK naumeHThI ONTyYany pa3anyHble Bapu-
aHTHI Tepanuu: 39 (42%) MaIMEeHTOB IOTYYNIN TEPAINIO C
JVICIIO/Ib30BaHMeM OpeHTyKCMaba BeOTIHa, 26 MAIIeHTOB
(29%) monyumnu MHIMOUTOPbI MMMYHHBIX KOHTPOJIBHBIX
TOYEK JIO TPAHCITAHTALM, Y OCTA/IbHBIX HaLMeHTOB (n=27,
29%) MCII0Nb30BaHbI Pa3/IYHble BAPMAHTHI XUMIOTEPAIIIL.
22 manuenTa (26%) IOMy4MIn TPAHCIIAHTALIMIO OT IO/THO-
ctbio HLA-coBMecTMoro cubnuura, 54 nanuenTa (59%) —
oT nonmHoCTbI0 HLA-cOBMeCTMMOrO HEpOJCTBEHHOTO [O-
HOpa, 1 y 16 manyeHToB (17%) MCIIONb30BAJICA TaIl/ION/EeH-
TUYHBLI JOHOP. BONMBIIMHCTBO ManyeHToB B 0011eil rpyIIIe
(n=63, 73%) momy4mnu KOHAVLIMOHMPOBaHNUE ITOHVKEH-
HOIT MHTeHCUBHOCTH: (ygapabun 30 Mr/m?, 6eHTaMyCTUH
130 mr/m* B fieHb B Tedenue 3 fHeit (FluBe). Pexxum npodu-
naktuky PTIIX ¢ BKI0OYeHNeM IOCTTPAHCIUIAHTALIOHHOTO
nuknodocdamuia ucronp3osanach y 70 mauneHTos (73%).

Pe3synbtatbl

Ha MOMeHT aHanmm3a MenMaHa HAOMIOMEHMSA COCTaBmIa 28
MmecsueB (1-30). O6mas (OB) n 6ectiporpeccuBHas BbDKM-
Baemoctu (BIIB) B Teuenme 2 met coctaBmmm 74% u 52%
COOTBETCTBEHHO. KyMynATMBHas 4acToTa peuMANBOB U
TPaHCIJIaHTAIIMOHHAsA JIeTaNbHOCTh cocTaBuam 28% n 20%
COOTBETCTBEHHO. IlanMeHTHI, KOTOPBIM TPaHCIUIAHTAIUA
Obl/Ta BBITIOJIHEHA B ITOJTHOM OTBETE, IPOEMOHCTPUPOBA-
mm nydiine pesynbraTbl: OB B Teyenme 2 neT cocTaBmia
92% upotus 67% st YO u 55% pns C3/I13 (p<0,001);
BIIB B TeueHue 2 ner cocraBmwia 74% nporus 41% pna
YO u 34% mra C3/I13 (p<0,001). ITanueHTs], y KOTOPBIX
UCIIO/Ib30BAJICA PeXXMM KoHAMUuoHuposanus FluBe u pe-
sxxum npodumaxruku PTIIX ¢ nuknodocdammmom, a Takxe
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UCIONb30BaHMe HOBBIX IpemaparoB (BpenTykcumab se-
IOTHH, HUBOMTYyMab) TakKe MPOAEMOHCTPUPOBAIU IIpeNu-
MmyectBo Kak B OB: 90% n 83% mporus 53% (p=0,001),
tak 1 B BIIB: 75% 1 71% npotus 22% (p<0,001).

BoiBopbl

Vicnonp3oBaHue peXXMMOB KOHAUIVIOHMPOBAHMA CO CHU-
JKEHHOII TOKCHMYHOCTDIO, pexxuMoB npodumakruku PTIIX
Ha ocHOBe mmxiaodocdammpaa, bridge tepamum Ha OcCHO-
Be OpeHTyKcuMaba BefOTVHA U VHIMOUTOPOB MMMYHHBIX

LY-02

KOHTPOJIBHBIX TOYEK CIOCOOHBI 3HAYUTEIBHO YIYULINTH
pesynbrarsl ayno-TT'CK. Ionubiit orBet nepep anmo-TTCK
SIBJIITCS] BKHBIM IIPEAMKTOPOM GTarOIpUATHOTO MCXOfA
JIe9eHNA.

KnioueBble cnoBa

HI/IM(l)OMa XOI[)KKI/IHa, TpaHCIUIAaHTAVsA TEMOIIOITNYECKUX
CTBOJIOBBIX KJIETOK, a/IJIOIr'€HHa:d, KJIMHUYECKUI CTaTycC Ia-
OMEeHTa, MCXObl JICYECHMA.

I Upfront allogeneic HSCT in a patient with plasmablastic lymphoma with TP53 mutation
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Tatiana N. Obukhova, Larisa A. Kuzmina, Evgeny E. Zvonkov, Elena N. Parovichnikova

National Medical Research Center of Hematology, Moscow, Russia

Contact: Mikhail Yu. Drokov, e-mail: mdrokov@gmail.com

Introduction

Plasmablastic lymphoma (PBL) is a highly aggressive B-cell
lymphoma, strongly associated with immunodeficient states.
But up to one third of cases are reported to occur in immu-
nocompetent patients (ic-PBL), which indicates the hetero-
geneity of PBL. In contrast to HIV-related PBL, ic-PBL cases
exhibit EBV negativity and some differences in the spectrum
of genetic alterations. Limited data has been presented about
the use of lenalidomide in PBL. Allo-HSCT represents the
most powerful treatment for TP53mut lymphomas, but its
role in the treatment of PBL remains uncertain. Herein, we
report on our experience with up-front allo-HSCT after
high-dose chemotherapy in a patient with ic-PBL with com-
plex karyotype and TP53 abnormality.

Clinical case

A 43 year-old HIV-negative male was presented in October
2020 with the 2 months history of left palatine tonsil enlarge-
mentand increasingdifficulty in swallowing. PET/CT showed
enlarged hypermetabolic left palatine tonsil (30x35x53 mm,
SUV 33.27) and jugular lymph nodes (20x18 mm, SUV
30.50). The oropharyngeal lumen at that level was deformed
and narrowed to a maximum of 2 mm. Histological and IHC
study of tonsil biopsy specimen revealed lymphoid infiltra-
tion by large cells with immunophenotype CD45, CD38,
CD138, CD79a, EBV-, high expression of c-Myc and MUM1,
Ki-67 80%. FISH examination of the tumor biopsy revealed
t(8;14)(q24;q32), deletion of BCL2/18q21 and decrease in
the intensity of the fluorescent signal from one of the 17p13/
TP53 loci. Deletion c. 529_546del (p.Pro 177_Cys182del) in
5 exon TP53 gene was found by NGS. The diagnosis of PBL
with BCL2, c-MYC and TP53 aberrations was established.
The patient underwent therapy according to the m-NHL-
BFM-90 protocol, which included 4 courses of chemother-
apy (blocks A) with lenalidomide (25 mg daily for 10 days
of each course). In February 2021, he underwent allo-HSCT
from a related HLA-haploidentical donor; conditioning reg-
imen (fludarabine 180 mg/m? + busulfan 8 mg/kg). A total of
6.2x10%/kg of CD34+ cells were transfused. Immunosuppres-
sive therapy was carried out according to the schedule with

cyclophosphamide 50 mg/kg (d+3 and +4), cyclosporine
3 mg/kg/day, and mycophenolate mofetil 3 g/day from +5
days. Neutrophil and platelet engraftment were achieved
on day +20. There were no serious complications in the
post-transplant period. Examination a month later revealed
100% donor chimerism. Follow-up PET/CT was performed
3 months after allo-HSCT. The images showed full resolution
of size and hypermetabolic activity in palatine tonsil. At 6
months after allo-HSCT, the patient is in complete remission
with no signs of GVHD.

Conclusion

Our study has demonstrated that high-dose induction in
combination with lenalidomide followed by up-front allo-
HSCT is feasible and effective treatment strategy for trans-
plant-eligible patient with PBL. The superiority of this strat-
egy should be determined in prospective studies.

Keywords

Plasmablastic lymphoma, allo-HSCT, upfront, m-NHL-
BFM-90, lenalidomide.
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TpaHcnnaHTauus annoreHHbIX FeMono3TMYeCKUX CTBOMTOBLIX KNETOK KPOBM OT ranfionfeHTUYHOro
AoHopa bonbHoMy nnasmobnacTHon nuMdomoii ¢ myTaumen reHa TP53

Homnu I. Ta6eesa, Japssa A. Koponesa, Muxawun IO. [I[pokos, banna B. Bugepman, Ceernana A. TarapHuKoBa,
Anma M. KoBpurnuna, Tatesana H. O6yxoBa, Jlapuca A. Kyspmuna, Esrennii E. 38onkoB, Enena H. ITapoBuyHukoBa

Hayuonanvroiii Meduyunckuti uccnedosamenvckuti yenmp eemamonozuu M3 PO, Mocksa, Poccust

Beepenue

[Tnasmobnactaas mumdoma (ITBJI) - BbIcokoarpeccuBHasA
B-xerouHas mumdoma, B 60/IbIINHCTBE CTy4aeB OHA acCo-
nuypoaHa ¢ B/IY-omocpeoBaHHBIM MMMYHOZEPUIIMTOM.
Opnako npumepHo TpeTh cnydaes IIBJI permcrpupyercs y
UMMyHOKoMIleTeHTHbIX HanueHtoB (MK-IIBJI), uro yxa-
3bIBaeT Ha IeTePOTreHHOCTb 3aboneBaHuA. B ormrume or
BMY-accouuupopanHoii, 6onpumHCcTBO crydaes VIK-TTBJI
aBnATca EBV HeraTMBHBIMM U IEMOHCTPUPYIOT pa3indms
B CIIEKTpe TeHeTMYeCKUX M3MeHeHMIL. B ciaydae pasBuTmaA
peLuiuBa — IIPOTHO3 KpaiiHe HeOIaronpuATHbIA. [JaHHbIE
00 1crnonbp3oBaHyM NeHampoMuza npu I1BJI orpaHuyYeHsL.
Amno-TI'CK sBnsercsa egMHCTBEHHBIM 9(pQeKTUBHBIM Me-
TofioM nedeHmst muMdom ¢ abeppaumsivmu rena TP53, Ho ee
ponb B nedenun IIBJI He ompepenena. Mpl mpencraBisieM
Ha1 onbIT npuMeneHus anno-TTCK B mepsoit muHMM Tepa-
MMM Y TalYIeHTa C KOMIUIEKCHBIM KapMOTUIIOM U aHOMaJIl-
et rena TP53.

Knuunuecknin cnyvaii

[Tarment, 43 ropa, BUY-HeratuBHbIi1, B OKTs0pe 2020 roga
obpatmcs ¢ >kamobamn Ha HapacTamllee B TeUeHre 2 Me-
CsALIeB YBeINYeHIe IeBOIT HeOHOI MUH/ATIMHBI U 3aTPY/He-
Hue npu rnoranvn. [lo ganubiM [I9T/KT pasmeps! neBoii
He6HOI MUHAINHBI cocTaBsamm 30x35x53 mm, SUV 33,27,
pasMepsl ApeMHBIX 11/y370B 20x18 MM, SUV 30,50. ITpocset
POTOI/IOTKY Ha 9TOM YpOBHe 6511 ieOpPMUPOBAH U CYXKeH
1o 2 mM. Incronornueckoe u MII'X-nccnegosanue 6momnrara
MVHJIQ/INH BBISABUIO MUMQOUFHYI0 MH(MIBTPALINIO KPYII-
HBIMU TUMQOULHBIMU KIeTKaMM C UMMYHO(PEHOTHUIIOM
CD45, CD38, CD138, CD79a, EBV-, BbIcOKOIT 3KcIpec-
cueit c-MYC n MUMI, Ki-67-80%. B pesynbrare FISH-
uccnenoBaHusi Obuta BbABIeHa t(8;14)(q24;q32), mene-
st BCL2/18q21 u cHubKeHMe MHTeHCUBHOCTH (iryopec-
LIEHTHOTO CHUTHaj/a OT OfHOTO M3 JI0OKycoB 17pl13/TP53.

LY-03

Metogom NGS 6bi1a BeIgBIeHa fenenms c¢.529_546del
(p.Pro177_Cys182del) B 5 9x3oune rena TP53. Boit ycTaHOB-
nen puarHo3 IIBJI ¢ koMmIeKcHbIM KapuorunoM (abeppa-
mysivu reoB BCL2, ¢-MYC u TP53). ITaunenty 6s01a mpo-
BefleHa Tepanus 1o nporokony m-NHL-BFM-90, koTopbiii
Bmo4as 4 kypca XT (6/10ku A) B KOMOMHALIUY C JIEHATNTIO-
MUJIOM (25 MI eXelHeBHO B TedeHMe 10 THell KaKIoro Kyp-
ca). B ¢pespae 2021 roga emy 6s11a BoimonHena avro-TTCK
oT poxcTBeHHOro HLA-ranaonieHTM4HOro JOHOPa; PeXXUM
KOHAUIMOHVpoBanus (Gayrapabun 180 mr/m* + 6ycynbdan
8 mr/kr). Beino mepenmuto 6,2x10%xr CD34+xnerok. Vm-
MYHOCYIIpeCCHBHasl Tepanus MPOBOAMIACH IO CXeMe: LIM-
knopochammpg 50 Mr/kr Ha +3 u 4 OeHb, LUKIOCIOPUH
3 mr/kr/meHp u MukodeHonat ModeTns 3 r/meHp ¢ +5 HAL
Boccranosenne HelTpodUIOB 1 TPOMOOLUTOB OBIIO JO-
CTUTHYTO Ha +20 JleHb. B mocTTpaHCIIaHTallMOHHbII IT€PH-
O]l CEpbE3HBIX OC/IOKHEHUII He OTMedanoch. Yepes mecsll
KoHcTatupoBaH 100% moHopckmit xumepnsM. KoHTponbHasA
[I9T/KT uepes 3 mec. mocne anno-TTCK, npogemoncTpu-
poBana nonHym pemmccuio. Yepes 6 mec. mocie amno-TTCK
HAI[VIEHT HAXOAUTCS B HOJHOM pemuccun 6e3 IPU3HAKOB
PTIIX.

3aknyeHue

HecmoTpst Ha KOpOTKMI CPOK HaOMIOEeH s, TaHHBIIT CIy4dail
IPOJIeMOHCTPUPOBAJI, YTO MHTEHCUBHAs MHAYKIMOHHAs
Tepamus B KOMOVMHALMM C JIEHATMAOMULOM C IOC/IEAYIO-
wweit koncomupanueit ato- ITCK, saBnsercs saddextuHOM
cTpatermeit ana nedeHus manuentos ¢ I1BJI, kanpupmaTos
IJIA TPaHCIUTAHTALMK. YUUTBIBAs YCIIEIIHbIN OIBIT, I/IaHN-
pYyeTcs IPORO/KUTD HaOOP OONbHBIX.

KnioueBble cnoBa

[Trasmo6nacrras num¢oma, avro-TTCK, m-NHL-BFM-90,
JIeHATUTOMMUI,

I Treatment of mantle cell lymphoma: experience of the RM Gorbacheva Research Institute

Polina V. Kotselyabina, Liudmila V. Fedorova, Kirill V. Lepik, Elena V. Kondakova, Yuri R. Zalyalov, Evgenia S. Borzenkova,
Nikita P. Volkov, Ivan S. Moiseev, Natalia B. Mikhailova, Alexander D. Kulagin

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

Contact: Dr. Kirill V. Lepik, e-mail: lepikkv@gmail.com

Introduction

Mantle cell lymphoma (MCL) is an aggressive B-cell lympho-
ma accounting for about 6% of non-Hodgkin’s lymphomas
which has a historically poor prognosis. First line high-dose
chemotherapy (HDT) followed by autologous hematopoiet-
ic stem cell transplantation (auto-HSCT) and maintenance
rituximab therapy improve treatment outcomes in young
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patients. However, the prognosis of patients with refractory
and relapse (r / r) MCL remains poor. Therefore, the issue of
optimal treatment approach for r/r MCL is extremely rele-
vant. The aim of this study is to assess the results of therapy
for patients with MCL at the RM Gorbacheva Research Insti-
tute, Pavlov University.

@ cttjournal.com
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Table 1. Characteristics of M(L patients under study

Number of patients 92
Median age at time of diagnosis (min-max) 60 (28-81)
Gender, n(%)
M 57 (62)
F 35 (38)
Morphological subtype, n (%)
(lassic 60 (65)
Blastoid 15 (16)
Pleomorphic 6 (7)
Unspecified 5(5)
No data 6 (7)
Stage at the time of diagnosis, n (%)
I 3(3)
I} 16 (17)
v 72 (19)
No data 1()
Bone marrow involvement at the time of diagnosis, n (%) 66 (72)
Ki67, n (%)
<10% 10 (1)
10-29% 22 (24)
>30% 29 (31)
No data 31(34)
ECOG, n (%)
1 42 (46)
2 27 (29)
3 4 (4)
No data 19 (21)
First line therapy, n (%)
CHOP-like regimens 38 (41)
High-dose cytarabine 34 (37)
R-BAC 3(3)
RB 4 (4)
Others 13 (14)
Auto-HSCT in first line therapy, n (%) 22 (24)
Time from diagnosis to auto-HSCT
Median (min-max) 10 (5-28)
Response to the first line of therapy, n (%)
Complete response 47 (51)
Partial response 20 (22)
Stabilization of disease 10 (M)
Progression 9 (10)
No data 6(7)
Maintenance therapy with rituximab after the first line of therapy, n (%) 44 (48)
Ibrutinib mono or in combination in any line of therapy, n (%) 20 (22
Response to therapy with ibrutinib mono or in combination, n (%)
Complete response 8 (40)
Partial response 4 (20)
Stabilization of disease 2 (10)
No data 6 (30)
Lenalidomide in any line of therapy, n (%) 8(9)
Response to lenalidomide therapy, n (%)
Complete response 2 (25)
Partial response 1(13)
Stabilization of disease 1(13)
Progression of disease 4 (50)
Bortezomib alone or in combination in any line of therapy, n (%) 14 (15)
Response to therapy with bortezomib mono or in combination in any line of therapy, n (%)
Complete response 5 (36)
Partial response 5(36)
Stabilization of disease 2 (14)
Progression of disease 1(7)
No data 1(7)
Temsirolimus in any line of therapy, n (%) 3(3)
Allo-HSCT, n (%) 7(8)
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Patients and methods

A retrospective single-center study included 92 patients (57
m and 35 f) with a histologically confirmed diagnosis of
MCL (Table 1). The primary endpoint was the overall surviv-
al (OS) of patients with MCL defined as the time from initi-
ation of 1-line therapy to death from any cause. The second-
ary endpoint was progression-free survival (PFS) - the time
from initiation of first-line therapy to disease progression,
relapse, or death from any cause; PFS was censored by the
date of next line of therapy. In assessing survival data were
censored according to the date of last contact for patients
who did not develop an event at the time of follow-up. OS
and PFS were estimated using Kaplan-Meier method with
95% CI estimates.

Results

All patients (n=92) were included into therapy efficacy analy-
sis. The median age of the patients is 60 (28-81). Among
morphological subtypes, the classical variant was found in
65% (n=60), blastoid - in 16% (n=15), pleomorphic - in 7%
(n=6), unspecified - in 5% (n=5). Stage II at the time of di-
agnosis — in 3% (n=3), III - in 17% (n=16), IV - in 79%
(n=72). In 66% (n=61) of patients, the expression of Ki67
was assessed: in 11% (n=10) of cases it was at a level of
<10%, in 24% (n=22), the expression was 10-29%, and in
31% (n=29), the Ki67 expression values were >30%. First-
line therapy was as follows: CHOP-like regimens in 41%
(n=38), regimens with high-dose cytarabine in 37% (n=34),
R-BAC in 3% (n=3), RB in 4% (n=4), and other regimens
in 14% of cases (n=13). Auto-HSCT as the first-line ther-
apy was performed in 24% (n=22) of cases, as subsequent
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lines, in 9% (n=8). Maintenance therapy with rituximab
was administered in 48% (n=44) of cases. Ibrutinib in
any line of therapy was received by 22% (n=20) of the pa-
tients with the following responses: CR 40% (n=8), PR 20%
(n=49), SD 20% (n=2). Bortezomib in any line of therapy
was administered in 14 patients (15%), with the following
responses: CR, 36% (n=>5); PR, 35% (n=>5); SD, 14% (n=2);
PD, 7% (n=1). Lenalidomide as any line of therapy was re-
ceived by 9% (n=8) with the following responses: CR, 25%
(n=2); PR, 13% (n=1); SD, 13% (n=1); PD, 50% (n=4).
Allo-HSCT was performed in 8% (n=7) patients. The median
follow-up from initiation of first line therapy was 26 months
(1-160). Two-year OS for the whole group was 91.4%. OS
values for the patients who underwent auto-HSCT as first
line, subsequent lines, or didn't undergo was 86.4%, 75% and
71% (86.4%, and 71%, p=0.032), respectively. OS of patients
subjected to maintenance therapy with rituximab after first
line of therapy and without it was 81.8% and 68.8%, respec-
tively (p=0.039). Two-year PES for the entire study group
was 87.2%.

Conclusions

Treatment outcomes in first line auto-HSCT patients are
superior to other treatment strategies, while maintenance
therapy with rituximab significantly improves OS. With r/r
MCL, the use of new targeted drugs is effective, but allo-
HSCT remains a curative method.

Keywords
Mantle cell lymphoma, auto-HSCT, rituximab.

Onbir HAW A0TMT um. P. M. TopbayeBoi B Tepanum MaHTUAHOKNETOUHON NUMOMbI

ITonuna B. Koyensa6una, Trogmuna B. ®egoposa, Kupunn B. Jlenuk, Enena B. Kongakosa, FOpuit P. 3ansnos,
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Beepenue

ManrtuitHoknerounas mumpoma (MKJI) - arpeccuBHas
B-knerounas mimdoma, cocTapAomas 0Kono 6% HeXomK-
KUHCKIMX TMM(OM U UCTOPUYECKM MMeIOIIasi HeOTaronpusAT-
HbIiT TpOrHOo3. [lepBas MMHMA, BKII0YA0IasA BHICOKOLO3HYIO
xummorepammio (BIXT) ¢ mociemymomeii ayTONIOIMYHON
TPaHCITAHTAIMell TeMOIIOITHYECKMX CTBOMIOBBIX K/IETOK
(ay1o-TTCK), u moppepXyuBaiollas Tepamusa PUTYKCHMa-
OOM Y/Ty4IIAIOT Pe3y/NbTaThl ICYEHNS MOMOJBIX MAIMeHTOB.
OpHako NMPOTHO3 MALMEHTOB C PE3VMCTEHTHBIM M peluiu-
BupytoummM (p/p) reuennem MKJI ocraercst Hebmaronpusit-
HbIM. [I09TOMY HOMCK ONTMMAa/NbHOTO IOAXOfia K Tepanmn
p/p MKIJI aBnsercs akryanbHbIM. llenplo HacTosmen pa-
OOTBI SABIIACTCS OLieHKa Pe3y/IbTaToB Tepalluyl IalyIeHTOB
¢ MKJI 8 HUM JOIuT mm. P.M.Top6auesoit IICII6ITMY
um. VI.11.ITaBnoBa.

naLl,VIEHTbI n MeToAbl

B peTpocmekTrBHOE OfHOIIEHTPOBOE MCCIENOBaHMe ObIIN
BKIIOYeHbI 92 manuenTta (57 M 1 35 3K) C TMCTOJIOIMYECKI
nogTBepKAeHHbIM fuarHo3oM MKJIL. IlepBudHOoM KOHeEU-
HOI TO4YKO 6p11a 00masa BepkuBaeMocTh (OB) manmenTos
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¢ MKJI, ompepensemas Kak BpeMs OT Hayaja Tepanuu 1 -
HUM IO CMepPTH 1O 1106011 mprurHe. BropraHOit KOHEYHOT
TOYKOIT OblTa GecrporpeccrBHas BbbKuBaeMocts (BIIB) -
BpeM:A OT Havaja Tepamuy 1 IMHUK K0 IPOrpeccupoBaHNns
3a00/IeBaHNs, PELUANBA WIN CMEPTHU MO 060 IpUUNHE,
BIIB 6b1/1a LieH3yprpoOBaHa 0 JaTe BTOPOIT TMHNIY TePAIINIL.
IIpu oljeHKe BBDKMBAEMOCTY HAHHBIE ObUIM IOABEPTHYTbI
LIeH3ype COIVIACHO aTe MOC/IeHEr0 KOHTAKTA [/ MaljieH-
TOB, KOTOpbIE He PAa3BUIIN COOBITIE BO BpeMsi HAO/IIOeHILSL.
OB u BIIB 6b111t olieHeHbl ¢ UCIIONb30BaHMeM MeToma Ka-
nmaHa-Merviepa ¢ 95% JOBepUTENHHBIM MHTEPBAIOM.

Pe3synbtatbl

Bce manuenTsl (n=92) 6bpu1M BK/IIOYEHB! B aHamu3 ¢ dex-
TUBHOCTYM Tepamyu. MeayaHa Bo3pacTa IALMEeHTOB — 60
(28-81). Cpemu Mopdonorndeckux IOATUIIOB Kaaccude-
CKMJT BapyMaHT BCTpedancs B 65% (n=60), 6macTonupHbiil —
B16% (n=15), mneomopdHbIii — B 7% (n=6), Hey TOYHEHHBII —
B 5% (n=>5). II cTagys Ha MOMeHT pguarHosa — y 3% (n=3),
III - y 17% (n=16), IV - y 79% (n=72). Y 66% (n=61) na-
LVIEHTOB OblTa oleHeHa skcrmpeccus Ki67: B 11% (n=10)
CITy4aeB 9KCIpeccus Ha ypoBHe MeHee 10%, B 24% (n=22)
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aKcIpeccus Ha ypoBHe 10-29% u B 31% (n=29) Ha ypoBHe
6omee 30%. Tepamms 1 muann: CHOP-mogo6HbIe pesxnMbl
y 41% (n=38), peXX1Mbl C BBICOKOZLO3HbIM LINTapPaOMHOM Y
37% (n=34), R-BAC y 3% (n=3), RB y 4% (n=4), gpyrue pe-
xumbl y 14%(n=13). Ayto-TTCK B 1 nmueMM mpOBOAMIACH
B 24% (n=22) cny4aes, B nocnegyomux B 9% (n=8). Ilox-
Iep>KuBAIOLIasl Tepammsi PUTYKCMMAOOM IPOBOAMIACH B
48% (n=44) cmyyaes. VI6pyTiHUO B 110601 TMHNY Tepanu
nomyan 22% (n=20) manyeHTa co CIefyIomM OTBeTaMI:
ITO 40%(n=8),490 20% (n=49),C3 20% (n=2). Bopre3somu6d
B 0000 IMHMY Tepanuy noayunnu 15% (n=14) co cneny-
formumu otBetamu: [10 36% (n=>5),90 35% (n=5),C3 14%
(n=2), I13 7% (n=1). JleranungomMuz B m00O0I TUHUK Tepa-
oy onyanu 9% (n=8) co cnemyrommumu orsetamu: 110
25% (n=2), 9O 13% (n=1), C3 13% (n=1), [13 50% (n=4).
Anno-TTCK 6pira posesieHa y 8% (n=7) mauneHTtos. Me-
AnaHa HaOMIONEHMs] OT Hadaja Tepaluy I[epBOIl NTUHUU
cocraBumia 26 Mecanes (1-160). Iyxnernas OB pia Bcelt
rpymmsl — 91,4%. OB marneHTOB, KOTOPBIM ObLIA IIPOBe-
meHa ayTo-TI'CK B 1 muHUM, B NOCIENYIOMMNX TMHUAX WIN

LY-04

He ObUTa TIpoBefeHa cocTaBumna 86,4%, 75% u 71% (86,4%,
n 71% p=0,032), coorBercTBeHHO. OB maumeHToB ¢ 1op-
Iep>KuBAIoLIel Tepamnueil puTyKcumabom mocie 1 nuHnn
Tepannu u 6e3 cocraBmna 81,8% u 68,8% (p=0,039), coort-
BeTCTBEeHHO. JIByxnetnaAa bIIB mna Bceit rpymnmbl uccneno-
BaHusA — 87,2%.

BbiBopbl

PesynbraThl neveHusa mnaunyeHToB nocie ayro-1TCK B 1
JIVHUY TIPEBOCXOJAT MHBIE CTPATEruy JIeYeHNs, B TO Bpe-
M Kak IOfep>KuBalolas Tepanus pUTyKCUMaboM 3Hadu-
tenbHO yny4uaer OB. ITpu p/p MKIJI addexrusno ucnons-
30BaHIe HOBBIX TAPTeTHBIX MTPENapaToB, HO IOTEHIMaTbHO
n3neYMBamIM MeTogoM ocraercs ayuio TT'CK.

KnioueBble cnoBa

MaHTHITHOK/IeTOYHast TMMQOMa, TPAHCIUIAHTALNS T€MOIIO-
9TUYECKIUX CTBOJIOBBIX K/IETOK, ay TOJIOTMYHAsI, PUTYKCUMAO.
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Introduction

Autologous hematopoietic stem cell transplantation (auto-
HSCT) is a standard approach for remission consolidation
in patients with relapsed or refractory (R-R) non-Hodgkin
lymphoma (NHL). Nowadays there are limited data on auto-
HSCT in children with primary mediastinal large B-cell lym-
phoma (PMBCL) due to rarity of this subtype. The aim of the
study was to assess the effectiveness of auto-HSCT in chil-
dren with PMBCL.

Materials and methods

In RM Gorbacheva Research Institute, twelve children and
adolescents with PMBCL received auto-HSCT (Table 1).
According to modified Murphy classification, all the patients
had stage III at the onset of the disease. Refractory NHL was
diagnosed in the majority (n=9, 75%) and relapsed NHL in
3 patients (25%). Karnofsky performance status scale was
290% in all the patients. Median interval from diagnosis to
auto-HSCT was 294 days (166-738). Median number of pri-
or therapy lines was 2 (2-4). In the majority of the patients
(n=11, 92%), a first-line treatment was carried out according
to the principles developed by the BEM group, and one pa-
tient received a CHOP-based regimen. As a second-line treat-
ment, nine patients (75%) received R-ICE (rituximab, ifosfa-
mide, carboplatin, etoposide); the rest of the patients were
treated with other regimens (CHOEP, IGEV and DHAP).
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Figure 1. Event-free survival in children with R/R
PMBCL after auto-HSCT

Histological confirmation of R/R NHL (“second look”) was
carried out in 2 (17%) patients. Remission prior to auto-
HSCT was achieved in 100% of cases. The graft sources
were peripheral hematopoietic stem cells (n=9, 8%) and
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bone marrow (n=3, 3%). The median of CD34+ cells/kg was
4.8x10° (2.6-7). We used BEAM (n=3, 25%) and BeEAM
(n=9, 75%) as conditioning regimens. Both protocols con-
sisted of etoposide 200 mg/m?*/day from D5 to D2, cytara-
bine 400 mg/m?/day from D5 to D2, melphalan 140 mg/m?/
day on D1. The regimens differed in the following: we used
carmustine 300 mg/m?*/day on D6 in BEAM, or bendamus-
tine 160 mg/m?/day on D7 and D6 in BeEAM. Immuno-
therapy or targeted therapy prior to auto-HSCT was used in
all patients. The following medications were administered:
rituximab (n=12, 100%), brentuximab vedotin (n=3, 25%),
nivolumab (n=3, 25%).

Results

Transplant-related mortality was not registered. During the
follow-up period, two patients (17%) died (one due to NHL
progression 689 days after auto-HSCT and another due to
complications of further therapy, at 1180 days post-trans-
plant). At the median follow-up of 828 (178-3375) days, the
5-year event-free survival rate was 75% (95% CI: 41-91), as
seen in Fig. 1. Cumulative incidence of relapse was 25% (95%
CI: 9-60).
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Conclusion

According to the results of the present study, one may assume
that the children in remission of R/R PMBCL prior to auto-
HSCT may have favorable prognosis. This is in concordance
with previously published data on improved outcome in
adult patients with R/R PMBCL compared to other types of
aggressive mature B-cell NHL [1]. Nevertheless, these data
should be interpreted critically, due to limited patient num-
ber and absence of “second look™ histology in the majority of
children with R-R NHL.
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Table 1. Characteristics of the studied patients with primary mediastinal large B-cell lymphoma

n 32:;5 Ref/Rel | Therapy prior to auto-HSCT IS:OCI(: [I;(i'opsy ;tsa(tTu sat Z(;Iylgw-up, Outcome

1 18 ref B-NHL 2010, R-DHAP no PRI 689 Dead, progression
2 15 ref B-NHL M 2010, R-ICE no PRI 645 Alive, remission

3 18 rel R-CHOP, R-CHOEP-14 no (R2 3375 Alive, remission

4| rof \[:L\loHtLinM 2010, IGEV, nivolumab + brentuximab no PR2 688 Alive, remission

51 13 ref B-NHL M 2010, R-ICE no PRI 814 Alive, remission

6 | 18 rel R-EPOCH, R-ICE no (R2 538 Alive, remission
7|16 rel B-NHL M 2004, R-ICE, IGEV yes (R2 1180 Dead, progression
8 | 14 ref B-NHL M 2010, R-ICE no PRI 1057 Alive, remission

9 17 ref NHL-BFM-M 2004, R-ICE no PRI 1963 Alive, remission
10| 17 ref B-NHL, R-ICE, nivo no CR1 908 Alive, remission
n| m ref B-NHL M 2010, R-ICE no (R2 841 Alive, remission
12| 14 rel B-NHL2004, R-ICE+brentuximab vedotin yes (R2 178 Alive, progression

AyTONOrMyHas TpaHCNAHTaLMUS reMono3TUYECKNX CTBOMOBbIX KIETOK Y fieTeil C NepBUYHOI

MeauacTMHANbHON B-KpynHOKNeTouHon numdomoi

Amnppeii B. Kosnos, Inpsa B. Kasannes, Tatbana B. FOxTa, ITonuna C. TonkyHnoBa, Acmuxk I. Iesopran, Vnbs 10. Hukonaes,
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BeepeHue

AyTonornyHas TPaHCIUIAHTALMA TeMOIOITNYECKUX CTBO-
noBbIX K1eToK (ayTo-TI'CK) ABnseTcs cTaHfapTHBIM MeTO-
TOM KOHCOMUIAIIMIM PEMICCUN Y TALIMEHTOB C pelUANBUDY-
oM u pedpakrepHbiM TedeHueM (P-P) HeXOmKKMHCKMX
mumbpom (HXJI). OpnHako m3-3a PegKOCTM IEPBUYHON
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MeIMacTUHATbHOM B-KpynHOK/Ie TOYHOI M OMBI
(IIMBKJI) paunble mo addexruHocTn ayro-TI'CK ot-
nenbHO AnA aroro BapmaHTa HXJI y mereil HeMsBeCTHBI.
[lenpto paboTsl 6bima onenka saddexTnHOCTH ayTo-TICK
y merett ¢ [IMBKIJIL
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Marepuanbl n meToAbl

B HUM JOIuT nm. P.M. Top6adesoit ayro-TI'CK nposene-
Ha 12 manuenTam geTckoro Bospacta ¢ HXJI, rucronornye-
ckuit BapnadT — [IMBKJIL. ¥ Bcex manmeHTOB OTMeYasnach
III crapgusa B gebore 3ab6oneBanud. Y OOMbIIMHCTBA HaIV-
€HTOB OBIIO 3aperncTpupoBaHO pedpaKTepHOE TedeHMe
(n=9, 75%), peunpnupymomee tedenue HXJI - y 3-x yeno-
BeK (25%). Comarnyeckuil craryc 1o kaae KapHoBcko-
TO Iepey, TPAHCIUIAHTALUel Y BCeX MAaIeHToB ObU1 290%.
MenmaHa BpeMeHM OT HOCTaHOBKM AyarHo3a jjo ayro-TTCK
cocraBua 294 gus (166-738). MenyuaHa ImpeiIecTBYOIIIX
JIMHUIL Tepanuy paBHANAch 2 (2-4). Ilepsyto muHuIO TEpa-
MY TIPOBOJIM/IN B COOTBETCTBMM C IPMHIMIIAMH, pasdpabo-
TaHHbIMY Tpynnoi BEM (n=11, 92%) wm ¢ uCIIO/Ib30BaHNU-
em cxeMbl Ha ocHoBe CHOP (n=1, 8%). B xauectBe BTOpOII
yHuY Tepann y 9 (75%) denosex mposefieHa cxema R-ICE
(purykcumad, wndocdammn, KapOOIIATHH, STONO3UK),
Y OCTaJIbHBIX 3-X MAIYeHTOB MCIIONb30BaIU JPYyTrUe CXeMBbl
(CHOEP, IGEV u DHAP). Pemuccuio nepep ayro-TI'CK
mocturm B 100% ciydaeB. Mopdoorndeckoe MOATBEPIK-
nerne P-P HXJI (“second look”) mpoBezero y 2-X 4emoBex
(17%). VcTo4HMKOM TpaHCIUIaHTaTa ObUM Iepudepu-
yeckue crBonoBbie Knetku KpoBu (IICKK) (n=9, 75%) un
KOCTHBIIT MO3T (n=3, 25%). Memnnara CD34+/kr cocTaBuima
4,8x10° (2,6-7). B xauecTBe pexxuma KOHAMIMOHMPOBAHNS
npumensin BEAM (n=3, 75%) u BeEAM (n=9, 75%). O6a
pexuMa cocrosum u3 sronosupa 200 mr/m*/cyrt. ¢ I-5 1o
H-2, nurapabuna 400 mr/m*/cyt. ¢ I-5 no [I-2, mendanana
140 mr/m?*/cyT. Ha JI-1. CXeMBI OTIMYATUCD UCTIONb30BAHM-
eM KapmycTtrHa 300 Mr/mM*/cyT. Ha JI-6 B cmyqae BEAM nmm
6enpamycTuna 160 mr/m?/cyt. Ha J-7 u [1-6 npu BeEAM.

LY-05

VIMMyHOTEpanuio uin TapreTHyio Tepanuio o ayro-TTCK
HIPOBOAMIN Y BCEX MALNEHTOB C MCIIONb30BAHNEM CIIEAYIO-
I[UX IpenaparoB: putykcumab (n=12, 100%), 6peHTyKCH-
Mab BegoruH (n=3, 25%), HuBOMIyMab (n=3, 75%).

Pe3synbtatbl

TpaHCIUIaHTAIIIOHHON JIETATbHOCTY He 3apUKCHPOBAHO.
3a Bpems HaOmomenns ymepmn 2 (17%) 60nbHBIX (OfMH
us-3a nporpeccun HXJI yepes 689 nueit nocie ayro-TI'CK,
BTOPOII — BC/IECTBUE OCTIOKHEHUI MOC/IeNYIOLIero ede-
HuA yepes 1180 pueit nocne ayro-TT'CK. Ilpn mepnane Ha-
6momenusa 828 muent (178-3375) 5-neTHsAs 6eccoObITUITHAS
BBDKVBaeMOCTb cocTaBuia 75% (JV195% 41-91%). Kymyna-
TUBHAs 4aCTOTa penuansa coctasmna 25% (J11195% 9-60%).

BbiBoAbI

[Tony4eHHBIe pe3y/NIbTaThl IO3BOAIOT IPEAIIONIOXKUTD, YTO
OOCTVDKEHME IIOJIHOM WIM YacTUYHOM PeMUCCUM IIepef
ayto-TTCK y meteit ¢ IMBKKIJI MoxeT ObITh COLPSKEHO C
XOPOIINMM IIPOTHO30M. DTO He IPOTUBOPEUNT UMEIOMIIMCS
B JINTEpAType AAHHBIM O Gojlee GIArONPUATHOM IIPOTHO-
3e B3pocnbix nanuentos ¢ P-P IIMBKKIJI no cpaBHeHMIO
C OpyrMMM BapMaHTaMMU arpPeCcCUBHBIX B-3peToK/IeTOYHbBIX
HXJI [1]. Tem He MeHee, IOTy4YeHHbIE PE3yNbTAThI FOTK-
HBI MHTEPIPeTNPOBATLCA C OCTOPOXKHOCTBIO 113-32 MAJIOTO
YJCIa MalMeHTOB ¥ OTCYTCTBUA MOP(OIOTrMIecKoro mos-
tBepxgenuss P-P HXJT (“second look”) y 6osmbureit gacTu
IALVEeHTOB, YTO He MCKII0YaeT BO3MOXKHOEe BK/IIOUCHUE B
paboTy psifia M3/IeYeHHBIX IAIIEHTOB.

KnioueBble cnoBa

AYTOJ'IOI‘I/I‘{HaH TpaHCIUVTaHTAOVA TE€MOIIOTUYIECKNX CTBO-
JIOBBIX KJIETOK, N€TU, HEXOI>KKNHCKaA )'II/IMq)OMa.
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Introduction

Peripheral T-cell lymphomas (PTCL) are a group of rare, ag-
gressive non-Hodgkin’s ymphomas originating from mature
T-lymphocytes and characterized in most cases by refracto-
ry or relapsed disease course after standard therapies. We
carried out retrospective a multicenter analysis of the treat-
ment of patients with PTCL focusing on the transplantation
methods of treatment.

Patients and methods

151 patients with PTCL were included who were treated in 5
clinical centers in Russia and Kazakhstan from 2005 to 2021.
The most common histological variants were PTCL, NOS
(n=51); anaplastic large cell lymphomas (ALCL), ALK+

(n= 1); ALCL, ALK- (n=26); angioimmunoblastic T-cell
lymphoma (n=24). The rest of the patients (n=29) had more
rare forms of PTCL. The median age was 46 years (1-76). Of
151 patients, 94 (62%) had a primary refractory disease, 32
(21%) developed a relapse after the first line of therapy. 39
patients at different stages of treatment underwent autolo-
gous hematopoietic stem cell transplantation (auto-HSCT):
10 received auto-HSCT as a consolidation of the 1* line of
therapy, 20 - after the 2" line, 8 - after the 3" line of therapy.
At the time of auto-HSCT, all the patients were in complete
(CR) or (PR) partial remission. Allo-HSCT was performed
in 19 patients with a more aggressive. Allo-HSCT as a 1%
transplant was performed in 14 patients. Allo-HSCT was
performed in 5 patients with auto-HSCT failure.
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Results

77 patients were alive at the time of analysis. Median fol-
low-up was 35 months (1-277). The median overall surviv-
al (OS) was not reached; the 3-year survival rate was 54%.
The median progression-free survival (PFS) was 4 months,
the 3-year PFES of the entire group of patients is 16%. Patients
who failed HSCT had a worse prognosis (3-year OS 45%)
compared to patients who underwent auto-HSCT (3-year
OS 55%) or allo-HSCT (3-year OS 71%). 3-year PFS after
auto-HSCT and allo-HSCT - 24% and 55%, respectively.
It was revealed that patients who received auto-HSCT as the
1*line of therapy had better prognosis comparing to patients
who received auto-HSCT in second and subsequent lines
of therapy. We also obtained data that the patients who un-
derwent allo-HSCT in PR or CR have an advantage over pa-
tients who underwent allo-HSCT, when stabilization or pro-
gression of the disease was achieved (3-year OS 84% vs 25%).

Conclusions

Our data provide additional evidence that allo- and auto-
HSCT are effective treatments for patients with PTCL. If a
response is achieved, 1st line auto-HSCT is the preferred

LYMPHOMAS |

clinical option in most PTCL types. Allo-HSCT, when per-
formed in PR or PR in case of refractory or recurrent course
of the disease was associated with better prognosis for PTCL
patients.
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Beepenue

[Mepudepnueckne T-xnerounsie numbomsr (ITTKJI) - ato
IpPYIIIa PEIKUX, arPeCcCUBHBIX HEXOKKWHCKUX JMMdOM,
IIPOUCXORAINX 13 3penblx T-muMdonnToB 1 xapakrepusy-
IOLIMXCS B OONIBIIVHCTBE CIIy4aeB pepaKTepHBIM WU pe-
LUIUBYPYIOIIMM Te4eHyeM Ha pOHe CTaH[JapTHBIX METOLOB
nedeHysi. Mbl IPOBE/IM MHOTOIIEHTPOBOI aHAIN3 TIeYE€HNS
[IAlYIEHTOB C Y4YeTOM BHEPEHV TPaHCIUIAHTAalMOHHBIX
METOJ[OB JIEUEH .

MaumeHTbl 1 MeTOAbI

Bxmouen 151 marnuent ¢ ITTKJL, npoxopuBunx nevenne B 5
KIMHM4IecKnx neHTpax Poccun n Kaszaxcrana ¢ 2005 mo 2021
rozpsl. Hanbosee pacnpocTpaHeHHbIE IUCTOMIOTHYECKIE Ba-
puantsl mpexcrasnensl [ITKIL, NOS (n=51); ananmactude-
ckne KpynHoknetounsle muMpomsr (AKKIT), ALK+(n=21);
AKKJI, ALK-(n=26); anrnouMmMmyHo0bacTHast T-K1eToqHas
numdoma (n=24). OctanpHble HarueHTs (n=29) nMeT 60-
nee pepkue dpopmer IITKJI. Menuana Bo3pacta coCTaBuIa
46 net (1-76). VI3 151 manuenta 94 (62%) uMenyu mepBud-
Hoe pedppakTepHOE TedeHue, y 32 (21%) pasBuiics penuus
noce 1-11 nuauy Tepanun. 39 nauyMeHTaM Ha PasHbIX 9Ta-
I1ax JIe4eHus OblIa BBIIIOJIHEHA ayTONOTMYHAsA TPAHCIUIAH-
TALVs TEMONIOITUIECKUX CTBOIOBBIX KIeTokK (ayTo-TT'CK):
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10 moyummm ayTo-TT'CK B KaduecTBe KOHCOMMpanuy 1-11 mm-
Huy Tepanuy, 20 - nocsue 2-11 1mmHNY, § — nocjue 3-i 1MHUN
tepamy. Ha moment TT'CK Bce manmeHTs! HaXOAWINCDH B
nonuoit (IIP)mnu (UP) yactuaHoi pemuccnn. 5 manmeHTamMm
c meypnauert ayro-TT'CK B mocenyromiem 6bi1a BBIIIOTHEHA
amno-TI'CK. 14 momy4nn B KadecTse 1-ii TpaHCIIAaHTALINN —
awto-TI'CK. 19 manuenram mpu 6oree arpecCuBHOM Tede-
Huy BbimonHeHa anno-TICK.

Pe3synbtatbl

Ha moMeHT aHanusa 77 NaIMeHTOB >KMBBL. MenyaHa Ha-
6momennd 3a nanueHTaMu — 35 mec. (1-277). Menguana 06-
weit BepKkuBaemocTyt (OB) He 6bla JOCTUTHYTA, 3-/I€THAS
BBDKIBAeMOCTb cOCTaBumua 54%. MefjaHa BbDKMBAEMOCTH
6e3 mporpeccuposanus (BBII) - 4 mec., 3-metHsas BIIB
BCell IPYyNIbl MaluyeHToB — 16%. IlanuenTs!, KOTOPbIM He
ymanoch Bbinonanth TTCK, umeror xymumit nporuos (OB
3-netHss1 45%) 1O CpaBHEHMIO C MAIIMEHTaMM, KOTOPBIM BbI-
nonHeHa ayto-TT'CK (OB 3-neruss 55%) wmn amno-TTCK
(OB 3-nerusist 71%). 3-neruss BBII mocne ayro-TTCK n
amno-TI'CK - 24% u 55% cooTBeTCTBEHHO. BhIsAB/IEHO, YTO
nanyeHTsl, nonyyysiue ayro-TTCK B 1-it muHNM, MMenn
IpeVMYIIeCTBO 10 CPABHEHMIO C IALMEHTaMU, IOTy4uB-
mmmu TT'CK Bo BTOpOIT ¥ TOC/IEAYIONIVIX TMHUAX TePaTIVN.
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Tax >ke IONTy4eHbI JaHHBIE, YTO MAIMEHTDbI, KOTOPBIM IIPO-
BefieHa anno-TTCK B IIP wim YP, uMmeroT mpenmyIiecTso
nepep marenTamu, Kotopsm amno-TTCK 6pira BbimonHe-
Ha TIpU JOCTIDKEHUM CTaOMIM3aLiuy WM MpOrpeccupoBa-
Huu 3a6onesanust (OB 3-netuss 84% vs 25%).

BoiBopbl

Hamm paHHBIE SBISIOTCS IOTOTHUTETbHBIM TOKa3aTeb-
CTBOM TOr0, 4T0 anno- u ayro-TI'CK - a¢pdexruBHbIE MeTO-
mpl neveHns ayia nanyenTos ¢ IITKJL B cryvae joctiokeHns
XVMMMOYYBCTBUTE/ILHOTO OTBeTa BbINonHeHne ayto-TICK

LY-06

B 1-11 MMHUK ABIAETCA NPENIOYTUTE/IBHON KIMHUYECKON
onuueit. ITposegenne awto-TTCK B IIP umn YP mpu ped-
PaKTepHOM I PelMAUBKPYIOLIeM TedeHUN 3a00/IeBaHNUs
CONP:DKEHO C JIYYIINM IPOrHo3oM s nanyenTos ¢ [TTKIL

KnioueBble cnoBa

[Tepndepuyeckas T-xaeroynas mmmMOMa, TPaHCIUIAHTA-
M5 T€MOIOITNYECKNX CTBOIOBBIX KJIETOK, ayTOMOTMYHAs,
a/UIoreHHas, 9 QeKTUBHOCTD.
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Introduction

Multiple myeloma (MM) is one of the most common malig-
nant blood disorders. First- and second-line therapy includes
lenalidomide- and bortezomib-containing regimens. The in-
evitable development of refractoriness refers to unresolved
problems. Our aim was to evaluate efficacy of treatment and
the frequency of development of double resistance to borte-
zomib and lenalidomide in patients with multiple myeloma
(DRMM) in a single-center patient cohort.

Patients and methods

The data of 41 patients (random selection from 576), the
median age 69 (56-80) years, 22 women and 19 men were
retrospectively analyzed. The treatment was carried out from
01.2011 to 03.2020. A total of 95.1% (n=39) pts received
first-line therapy with bortezomib. With progression, lena-
lidomide-containing courses were conducted. The cohort
characteristics are provided in Table 1.

Results

The first-line chemotherapy effectiveness was 97.5%. Pro-
gression was observed in 63.4% (n=26) patients, the me-
dian time from the first therapy course to progression was
24 (3-63) months. Second-line therapy with lenalidomide
was performed in 58.5% (n=24) cases, the effectiveness was
100%. The incidence of DRMM was 17% (n=7), the median
from the second-line therapy initiation to progression was
21.5 (7-26) months, the median of the total disease duration
from primary treatment initiation to double resistance de-
velopment was 46 (11-77) months. The third-line therapy
efficacy was 57.1% (n=4). In three patients (75%) progres-
sion occurred after 2 months (n=2) and 3 months (n=1).
One patient remains in response for 17 months. The differ-
ences in progression-free survival (PFS) between all groups
is statistically significant. PFS after three lines of therapy
is shown in the figure. With a median follow-up of 43.5

Table 1. Patient characteristics

N | %
Myeloma isotype
IgA 9 219
IgG 25 609
IgD 1 25
Nonsecretory 1 25
Light chain only 2 49
No data 3 13
Stage by Salmon-Durie staging system
Il 16 39
1l 25 61
Renal function impairment
Yes 13 317
No 28 68.3
Plasmocytomas at onset
Yes 17 414
No 18 58.9
Stage by International staging system
1 3 13
2 6 14.6
3 19 463
No data 13 318
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Figure 1. Progression-free survival after three diffe-
rent lines of therapy
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(16-95) months the overall survival rate in the whole group
was 58.5% (n=24). The mortality rate was 41.5% (n=17), of
which 41.2% (n=7) patients died due to disease progression,
41.2% (n=7) of infectious complications and 17.6% due to
cardiovascular events (n=3).

Conclusion

The analysis of the small cohort data showed the importance
of problem with DRMM. There is a need to identify its pre-
dictors within patents and disease characteristics, response
to initial therapy.

Keywords

Myeloma, double refractory, bortezomib, lenalidomide.

YacToTa pa3sutis fBONHOIN pe3nCTeHTHOCTM K bopTe3ommnby u neHanupomuay y 60nbHbIX

C MHOXeCTBEHHON M1esioMOiA. ONbIT OAHOTO LieHTpa

Bcesonon I. IToranenko, Poman B. Bamenkos, Haranbsa B. [Jopodeesa, Onpmupa H. [lynaesa, IOnusa B. 3a6yrosa,
Awnna B. Knumosny, Haranssa A. KoroBa, Mapus V. Habunkosa, Onsra B. He6enmnuxkasi, Bukropust B. Pa6uukosa,
Npuna A. Camopopnosa, Anexcanpp B. Cepkos, Vipuna A. Ckopoxopn, Kcenna A. Ckoprokosa, [Jappsa A. Yarnnckas,

Hapexpa B. MenBeneBa

Topoockas knunuueckas 6onvnuya N.31, Canxm-Ilemep6ype, Poccus

Beepenue

MHuoxkectBeHHas mMuenoMa (MM) OgHO U3 CaMbIX YacCTBIX
37I0Ka4eCTBEHHBIX 3a00/meBaHuil KpoBu. Tepammsi mepBoit
M BTOPOJI TMHUM BKIIOYaeT 60OPTE30MIO- 1 TeHANTUFOMUL-
comepauie Kypcel. HemsbexxHoe pasBuTHE YCTOMIMBO-
CTM OTHOCUTCSI K HepelleHHBbIM pobmeMam. Llenpio paboTs
Ob1a oneHKa 9 HEKTUBHOCTY TeYeHNUS U YaCTOTDI pPas3BU-
TVS1 JBOIHON PE3UCTEHTHOCTH K 60pTe30Muby 1 IeHaIN0-
MUy y 60IbHBIX C MHO>KeCTBeHHOIT Muenromolt (IPMM) Ha
OCHOBAHII Pe3y/IbTaTOB PabOThI OFHOTO LIEHTPA.

MaumeHTbl M MeTOAbI

PeTpocnekTHBHO MpoaHaIM3MpOBaHbl HaHHble 41 marueH-
Ta (cry4aiinas BIOOpKa u3 576), MegyuaHa Bo3pacra 69 (56-
80) neT, 22 >KeHIUHbI 1 19 MY>K4MH. JledeHne mIpoBOANIOCH
¢ 01.2011 o 03.2020 rr. B xayectBe nepsoi muHuM 95,1%
(n=39) nomyunmm 60pTe3oMubd-cofepKally0 XUMUOTEepa-
nuio. [Ipu mporpeccupoBaHum MPOBEEHO JIeYeHIe C TeHa-
UEOMUOM. XapaKTepUCTIKA IPYIIIbI IpUBefieHa B Tao L. 1.

Pesynbratbl

S PeKkTUBHOCTD XUMMOTEPATINY TIEPBOI TMHNU COCTABMIA
97,5%. IIporpeccupoBaHue OTMeUeHO y 63,4% (n=26) 601b-
HBIX, Me[IMlaHa OT IIePBOro Kypca Tepamun — 24 (3-63) mecsi-
1ja. Tepamst BTOPOL IMHUY C BKIIIOUEHUEM JeHATUOMULA
mposefieHa y 58,5% (n=24) manuueHToB, 3P PeKTUBHOCTD —
100%. Yacrora passutus JPMM cocraBuna 17% (n=7),
MefjyiaHa OT Hadyaja BTOPOI JIMHUM Tepaluu [0 Iporpec-
cupoBauust 21,5 (7-26) mec., MennaHa oOIeil [INTENTbHO-
cTi 3ab0/meBaHMsA OT IEPBUYHOIO JIEUEHMsI O [BOIHOIM
pesuctenTHOCTU — 46 (11-77) MecsueB. DddexTnBHOCTD
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Tepanuu TpeThbell MMHUM cocTaBwia 57,1% (n=4). ¥ tpex
nanueHToB (75%) IporpeccupoBaHye OTMEYEHO uepes 2
Mec. (n=2) u 3 mecsana (n=1). OgHa nanueHTKa IpeObIBaeT
B oTBeTe B TedeHue 17 mec. Pasmuuna BBII mexxay Bcemn
TpynIaMy CTaTMCTMYecku sHauummbl. BBII mocne Tpex nu-
HMIl Tepaluy NpuBelieHa Ha pucyHke. OOmjas BbDKMBae-
MOCTb B TpyIIIe cocTaBma 58,5% (n=24) npu MefyuaHe Ha-
6momenusa 43,5 (16-95) mec. JletanbHOCTb — 41,5% (n=17)
U3 HUX OT ImporpeccupoBaHmsaA noru6mno 41,2% (n=7), uH-
(bex1MoHHBIX ocmoXKHeHniT 41,2% (n=7) u ceppeyHO-CcOCy-
IUCTBIX coObITUIT 17,6% (n=3).

3aknioyeHue

AHa/u3 JaHHBIX MAjIOil BEIOOPKY IIOKa3a/l BXKHOCTD IIPO-
6mempr IPMM, He06XOMMMOCTD BBISIBIIEHNSI €€ TIPeRUKTO-
POB, 00YC/IOBIEHHBIX OCOOEHHOCTAMY IMAlMeHTa, 00Ie3HN
U CTapTOBOJ TEPATINIA.
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Introduction

The outcome of relapsed or refractory B-cell non-Hodg-
kin lymphoma (r/r B-NHL) in patients who are not candi-
dates for auto-SCT is dismal due to absence of therapeutic
standards. Relapsed or refractory B-NHL is a heterogeneous
group of lymphoproliferative malignancies with histologi-
cal, cytogenetic and molecular differences, but all of them
have a B-cell receptor. CD79b is a B-cell receptor compo-
nent and the antibody-drug conjugate polatuzumab vedo-
tin is an anti-CD79b antibody linked to antimitotic agent -
monomethyl auristatin E. Polatuzumab vedotin in combina-
tion with bendamustine and rituximab (Pola-BR) demon-
strated efficacy in patients with r/r B-NHL.

Patients and methods

This is interim analysis of single-center study evaluates effi-
cacy and safety of Pola-BR for the treatment of patients with
aggressive r/r B-NHL. All patients received bendamustine
90 mg/m? on days 1 and 2, rituximab 375 mg/m? on day 1
and polatuzumab vedotin 1.8 mg/kg on day 1 of each 21-day
cycle. The PET-CT scan was performed before treatment
initiation and after 2, 4, 6 cycles of Pola-BR. The respons-
es were evaluated using Lugano 2014 criteria. Toxicity was
graded according to the Common Terminology Criteria for
Adverse Events (CTCAE) v 5.0.

Results

A total of 32 patients with relapsed or refractory diffuse large
B-cell lymphoma (DLBCL) (n=24), primary mediastinal
B-cell lymphoma (PMBCL) (n=7) and gray zone lympho-
ma (GZL) (n=1) were included in the analysis. All diagno-
ses were histologically confirmed. The median age was 42
years (range 19-69). Most of the patients 81% (n=26) had
primary refractory disease. The median number of prior
therapeutic lines was 3 (range 2-10). Five patients (16%) un-
derwent autologous stem cell transplantation and four pa-
tients (13%) received anti-CD19 CAR-T cell therapy. At the
start of Pola-BR treatment, the Ann Arbor stage III-IV was
detected in 88% (n=28) patients, and bulky disease was in
31% (n=10) patients. Median number of Pola-BR cycles was
3 (range 2-6). Sixteen patients (50%) completed 6 cycles of
Pola-BR. Fourteen patients (44%) interrupted Pola-BR treat-
ment due to disease progression. At the median follow-up
of 12 months (range 2-19), the overall response rate (ORR)
in all group of patients was 57% (n=18) with 44% (n=14) of
complete response (CR) and 13% (n=4) of partial response
(PR). Two patients (6%) showed stabilization of the disease
as best response. The ORR in patients with DLBCL was 54%
(CR 41%), being 57% in the patients with PMBCL ORR,
(CR 43%), and one patient with GZL achieved CR. The ORR

in patients with bulky disease was 10% (CR 10%) vs ORR
79% (CR 61%) respectively in patients without bulky dis-
ease (p=0.2, p=0.05). In the patients with relapsed disease,
ORR was 83% (CR 67%) vs ORR of 53% (CR 39%)
in patients with primary refractory disease (p=0.4, p=0.4).
Two patients (50%) with primary CAR-T cell therapy
achieved CR. One-year overall survival (OS) and progres-
sion-free survival (PFS) in the entire group were 57% and
25%, respectively. Median PFS in total group was 4 months,
and median OS value was not reached. OS and PFS in pa-
tients who achieved response were 81% and 45%, respective-
ly, with median PES of 16.8 months. OS and PES rates were
significantly higher in the patients without bulky disease 72%
vs 21% (p=0.004), and 30% vs 10% (p=0.007), respectively.
Seven patients who progressed or relapsed after Pola-BR
received glofitamab with obinutuzumab treatment, two pa-
tients achieved CR, one had indeterminate response, one
patient showed progression of the disease, and the response
was not evaluated in 2 cases. During Pola-BR treatment,
grade 3-4 anemia, neutropenia, and thrombocytopenia were
observed in 19% (n=6), 41% (n=13) and 16% (n=5) cases, re-
spectively. Other adverse events included neutropenic fever
6% (n=2) and maculo-papular rash 6% (n=2). There were no
cases of peripheral neuropathy. Two patients with PR died
due to COVID-19 infection after 2 and 4 cycles of Pola-BR.

Conclusion

Our real-life data confirms that Pola-BR has an acceptable
toxicity profile, being a promising method of immuno-
chemotherapy for patients with r/r B-NHL.

Keywords

Non-Hodgkin lymphoma, refractory, polatuzumab vedotin,
bendamustine, rituximab, therapy, interim analysis.
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Monaty3ymab BegoTMH B KOMbUHALMK C BEHAAMYCTUHOM U PUTYKCMMAOOM Y NALMEHTOB
C peuuanBupyLoLLei unm pedpakTepHon B-KNeTouHon HeXOMKKUHCKON NUMOMON:
NPOMEXVYTOUYHbIN aHANIN3 peanbHoro XusHeHHoro onbita CIC 725
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Beepenue

PesynbraThl Tepamuy penuAUBUpYIOLIe Mwin pedpakrep-
HOJI B-KjeTO4HOI HeXOmKKMHCKON numbomsr (p/p B-H-
XJI) y manyeHToB, He SABJIAIOLIMNXCA KaHAUAATaMI Ha ayTo-
JIOTMYHYIO TPAHCIUIAHTALIMIO TeMOIIOTIYECKIX CTBOTOBBIX
k1etoK (ayTo-TT'CK), ocTaroTcs HeyOBIeTBOPUTEIbHBIMIA,
a CTaHJapThl Tepalmy STOJ TPYHIIbI IAIUEHTOB OTCYT-
ctByioT. P/p B-HXJI npencTtaBisior coboil reTeporeHHY0
rpynny muMeonponudepaTBHBIX 3/I0Ka4eCTBEHHBIX HO-
BOOOPa30BaHMIl C IMCTONOTMYECKIMU, [IUTOTEHETUYECKN-
MU ¥ MOJIEKY/IIPHBIMM Pas/INuuAMY, HO BCe OHI UMEIOT 00-
it perentop B-knerok. CD79b siBisieTcsi KOMIIOHEHTOM
B-xyeroyHoro perentopa, a KOHBIOTaT aHTUTENO-IeKap-
CTBEHHOE CPENCTBO IOTaTy3yMab BeNOTVH IpeCTaBIIAeT
co6oit aurureno nporus CD79b, cBsizaHHOE C AaHTUMUTO-
TUYECKVIM areHTOM — MOHOMeTyaypuctaruaoM E. Tlomary-
3yMal BefOTHH B KOMOMHALNN C OEHTAMYCTUHOM I PUTYK-
cumabom (Pola-BR) npogemoncTpuposan a¢p¢pekTUBHOCTD
y nanuenTos ¢ p/p B-HXJL.

MauneHTbl M MeTOAbI

STO IMPOMEXYTOYHBII aHAN3 OfHOLEHTPOBOIO MCC/IEN0-
BaHUsI, OLeHMBamIIero 3¢GeKTNBHOCTh 1 6€30IIaCHOCTD
Pola-BR mys1 marmenToB ¢ arpeccusabiMu p/p B-HXJI. Bee
manueHTsl nonydaau 6exgamyctrs 90 mr/m? B 1-it u 2-it
IHM, pUTyKcuMab 375 mr/M* B 1-if ieHb 1 monaTysymab Be-
potuH 1,8 Mr/kr B 1-11 eHb KaXKgoro 21-IHEBHOTO I[MKJIA.
[I9T-KT BpimonHgnu 0o Hayaja jgedeHus u 1mocie 2, 4, 6
mukioB Pola-BR. OTBeThl OLIEHUBANNCh C UCIIOIb30BaHM-
eM Kputepues JIyrano 2014. TokcMYHOCTD OlleHMBAIACh B
COOTBETCTBIUMU C OOLINMI KPUTEPUAMI TEPMUHOTOTUN IS
uexxenarenbHbIx ssBrnennit (CTCAE) v 5.0.

Pe3synbtatsl

B uccnenoBanye 651N BKIIOYEHBI 32 MALIEHTa, CPeay HUX
¢ p/p mubdysHoit B-kneTouHOI KPYITHOKIETOYHON IMM-
¢domoit (IBKKJI) n=24 manueHTta, ¢ IepBUYHON Mepnua-
cTuHanbHOI B-kmetounoit mimeomont (IIMBKII) n=7 u ¢
nmmdomoit cepoit 3oHbI (JIC3) n=1 nanyeHT. Bee gyaruossr
OBbUIV IO TBEPKACHDI IUCTONIOIMYeCKy. MefnaHa Bo3pacTta
cocraBnana 42 roga (guamasod 19-69 ner). BonpmmHcTBO
nmanyeHToB 81% (n=26) uMeny HepBUYHO pedpaxTepHOE
TeyeHye auMoMbl. MenmaHa KOMMYeCTBa JIVHUIL IIpef-
IIeCTBYIOLEll Tepanuu cocTasysiia 3 (guanason 2-10) nu-
Hy. Y 1Ty nanueHToB (16%) 6buta ayTo-TTCK 1 geTnipe
nmanyenta (13%) monyumnn tepamuio antu-CD19 CAR-T
knerkamu. Ilepen HayanoM Tepanun Pola-BR crapgus II1-IV
6pi1a y 88% (n=28) marueHTOB, a 00beMHOe 3a00/IeBaHIe —
y 31% (n=10) manueHToB. MepmuaHa KOMMYeCTBa LMKIOB
Pola-BR cocraBuna 3 (mmamason 2-6) nmkia. IllectHap-
1arh nanyeHToB (50%) MOMHOCTBIO 3aBepIIVIN 6 LIMKIIOB
Pola-BR. YerblpHaguaTh mnaumeHToB (44%) mnpepBamu
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nevenne Pola-BR m3-3a mporpeccrpoBanmst 3a601eBaHMs.
[Tpu menmane Habmiomenns 12 mecsanes (muamasoH 2-19)
ob6mas gacrora orBera (HOO) Bo Bceit IpyIIIe ManNeHTOB
cocraBmia 57% (n=18) npu sToM y 44% (n=14) manueHTos
6p11 nouei oTBeT (I1I0) 'y 13% (n=4) 9aCTUYHBIN OTBET
(4O). Y pByx manuentoB (6%) crabuinsauus 3abonesa-
HYA 6puta myynmM orBeToM. YOO y maumentos ¢ JBKKII
cocraBmaa 54% (I10 41%), y nmaunentos ¢ IIMBKJI YOO
cocraBuia 57% (CR 43%), u opun nauueHT ¢ JIC3 mocTur
monaoro orsera. YOO y manmeHTOB ¢ 06beMHBIM 3a601e-
BaHueM coctaBuiaa 10% (ITO 10%) no cpaBaenuto ¢ YOO
79% (ITO 61%) y marueHToB 6e3 06beMHOro 3a60/1eBaHMs
(p=0,2 1 p=0,05). Y manneHToB ¢ peunuBoM 3ab0eBaHNms
YOO cocrasuna 83% (I10 67%) o cpaBHenuto ¢ YOO 53%
(IIO 39%) y manueHTOB C IepBUYHON pedpaKTepHOCTDHIO
(p=0,4, p=0,4). [IBa mannmenta (50%) ¢ peunaAMBOM HOCIE
teparmyyt CAR-T-keTkamMu gocTurm mnomHoro orsera. Of-
HOMeTHASA 001as BboKMBaeMocTb (OB) U BBKMBAEMOCTD
6e3 mporpeccuposannst (BBII) Bo Bcex rpymax namnyueHToOB
cocTtaBuna 57% u 25%, coorBeTctBeHHO. Memmana BBII Bo
BCeil IpyIIe NAIEeHTOB COCTaBWIa 4 Mecslla, a MefuaHa
OB ne 6bu1a gocturayTa. OB u BBII y narnuenros, goctur-
LIMX OTBeTa, cocTaBywmm 81% u 45%, COOTBETCTBEHHO, IIpU
Menuane BBII 16,8 mecsanes. OB u BBII 6bUmM 3HaYUTE/Ib-
HO BblllIe y NalueHToB 6e3 oObeMHOro 3aboneBanus: 72%
potus 21% (p=0,004) 1 30% npotus 10% (p=0,007), coor-
BETCTBEHHO. Y CeMU IIAI[IIEHTOB, Y KOTOPhIX HAOIIOAAIOCh
IIPOTpeccUpOBaHNe WIN penyauB Iocte nedeHus Pola-BR,
[IPOBOAMIACH Tepamms [IoGuTaMaboM B KOMOMHALIUK C
06VHYTY3yMaboM, N=2 IAI1eHTa JOCTUIIN IIOTHOTO OTBe-
Ta, n=1 — HeompeJe/leHHblll OTBET 2, n=1 — mporpeccupo-
BaHUe 3a00/1eBaHMA U y N=2 NaLlUEHTOB OTBET HEe OLCHM-
Bajics. Bo Bpems neuenns Pola-BR anemus, HeliTponeHus u
TPOMOOLUTOIIEHNSI CTeneH N 3-4 Habmofamcs y 19% (n=6),
41% (n=13) 1 16% (n=>5) maneHTOB COOTBETCTBEHHO. [Ipy-
Ie HeXXeJIaTe/IbHbIe SIB/ICHVSI BK/II0Yany (peOpIbHYIO Heil-
TponeHmo 6% (n=2) ¥ MaKy/IONMaIy/Ie3Hyo Chlb 6% (n=2).
Ciry4aeB nepudepudeckoil HeBpornaruu He Obu10. IBa ma-
nuenTa ¢ YO ymepnu n3-3a undexnuy COVID-19 noce 2
u 4 uuknos Pola-BR.

BbiBopbl

ITo pesynbpraTaM peasbHOrO KIMHUYECKOTO NPMMEHEHNs,
Pola-BR nmeet npuemeMslit Tpoduib TOKCUYHOCTH U SIB-
JIIeTCA MEPCIEeKTUBHBIM METOJOM MMMYHOXMMMOTEPANINI
6onbHbIX p/p B-HXJIL.

KnioueBble cnoBa

HexomxkuHckast numboma, pedpakTepHast, Tepamus, 10-
NMaTy3yMab BefOTHH, OEHZAMYCTUH, PUTYKCUMMa0, IpoMe-
JKYTOYHBII aHA/INS.
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Introduction

Currently, the multiple myeloma has moved from the cate-
gory of incurable diseases to the category of chronic ones.
The improvement in overall survival is associated with the
inclusion of high-dose chemotherapy with subsequent autol-
ogous hematopoietic stem cell transplantation in treatment
regimens, as well as new classes of drugs. Typically, in pa-
tients with multiple myeloma clonal plasma cell proliferation
is limited to the bone marrow. However, some patients also
develop extramedullary myeloma characterized by clonal
plasma cells presence outside of bone marrow. As to clini-
cal outcome, the presence of extramedullary plasmacytoma
at the time of diagnosis is associated with poor prognosis.
Relapse of the disease in the form of extramedullary plas-
macytoma is characterized by a more aggressive course with
an overall survival of less than 6 months. Radiation therapy,
surgical treatment and systemic chemotherapy are used as
treatment options, but the results of ones in patients with
extramedullary plasmacytoma remain unsatisfactory, and
innovative strategies are required.

(Case report

A 65-year-old woman was diagnosed with IgG-lambda
multiple myeloma in 2020. At diagnosis she presented with
symptomatic myeloma-related bone lesions, and a bone

marrow aspirate confirmed the presence of 99.3% clonal
plasma cells. The International Scoring System (ISS) score
was high (III). The first line of therapy consisted of 5 cycles
of bortezomib-dexamethasone. The patient achieved a par-
tial response (PR) after therapy completion. Three months
after the last course of chemotherapy an extramedullary
plasmacytoma of the left shoulder was diagnosed based on
biopsy results. CT scan revealed a 127x110x45 mm lesion
(Fig. 1a). One month later the patient was admitted to emer-
gencydepartmentwith massivebleeding fromarterial branch-
es feeding the tumor of the left shoulder. To stop the bleeding
arteriography with embolization of the arteries of the upper
extremities was performed. Under local anesthesia (sol.
Novocaini 2.0%-10.0) a 5F introducer was inserted into the
right femoral artery by puncture. Catheters: JR4 F5, Desti-
nation 5F (90 cm). Contrasting of the left subclavian artery
was performed, arterial branches feeding the tumor of the
left shoulders were revealed. Embolization was performed
using EmboGold 700-900 microspheres. Control angiogra-
phy confirmed optimal results (Fig. 1B, 1C). The radiation
therapy was then started (33 Gy) in order to reduce the size
of the tumor. 21 days after the radiation therapy control CT
scan revealed a decrease in tumor size compared to the pre-
vious study (12x39x32 mm, Fig. 1D).

Figure 1. (T scan before treatment (A); arteriography of the arteries feeding the tumor (B); arteriography with embo-
lization of the arteries (C); control (T scan after embolization and radiation therapy (D)
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Conclusion

This clinical case demonstrates a possibility of success-
ful combination (endovascular and radiation) therapy in
treatment of a large extramedullary myeloma, which makes
achieving a reduction in tumor size without increasing the
dose and duration of radiation therapy possible. The use of

LYMPHOMAS |

endovascular methods in combination with radiotherapy or
chemotherapy may be a promising area of modern oncohe-
matology.
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Multiple myeloma, plasmocytoma, endovascular treatment.
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Beepenue

MHoXecTBeHHasl MUe/IoMa Ha CETONHAIIHUI JeHb U3 pas-
psna HeuslTeuuMbIX 3a00JIeBaHMII TIepellia B paspsp Xpo-
HIYECKNUX. YIydlleHre oOIeil BBDKMBAEMOCTV CBS3aHO
C BK/IIOYEHIUEM B JI€YE€HME BBICOKOIO3HON XMMMOTEPAIINN
C TIOC/IEAYIOI el ay TOIOTMYHO TPAaHCIIaHTALMel I'eMOIIO-
3TUYECKUX CTBOJIOBBIX K/IETOK, a TAK)K€ C MCIIO/Ib30BAHNEM
B JICUEHUV HOBBIX K/IAacCOB IpenapaToB. OOBIYHO y Imaum-
€HTOB C MHO)XECTBEHHOI MUENTOMOIl mpomnudepanys Kio-
HaJIbHBIX IIIa3MAaTMYECKUX KIETOK OIPaHMY€Ha KOCTHBIM
MosroM. OffHaKO y 4acTy Mal[MeHTOB TAaK)Ke pa3BUBAETCSA
SKCTpaMefy/UIipHasl MIEIOMa, XapaKTepU3YIIaAcCs Ipu-
CYTCTBMEM KJIOHA/JIbHBIX IIa3MaTUYECKUX KJIETOK 3a IIpe-
menaMm KOCTHOro mosra. C TOYKM 3peHMSA KIMHUYECKOTO
MICXO/a, Ha/lM4Me 3KCTpaMely/UIIPHO IUIa3MOLIMTOMBI Ha
MOMEHT ITOCTAHOBKM AMarHo3a acCOLMMPOBAHO ¢ Hebmaro-
IpUATHBIM IPOrHO30M. Peruans 3aboneBaHus B BUje 9KC-
TpaMefy//ISIPHOI MTa3MOLITOMBI XapaKTepusyeTcs Horee
arpecCUBHBIM TeYEHMEM C JIUTENTbHOCTBIO OOIIell BHDKMU-
BaeMOCTU MeHee 6 MecslleB. B KauecTBe METOIOB JIeYeHNA
VICIIONIb3YIOT JIY4EBYIO TE€PallMio, XUPYypPruiecKoe jedeHue,
CUCTEMHYIO XVMMMOTEPAINIO, OIHAKO PE3Y/IbTAThl JIEYEHNA
MALMEHTOB C 3KCTpaMe[y/ULAPHOM IUIa3MOLIMTOMONM OCTa-
I0TCsSI HEY[OB/IETBOPUTENbHBIM, ¥ HEOOXOAVMMBI HOBATOP-
CKI€ CTPATEeTrMN.

Knunnuecknin cnyyan

[MTanmentka 1955 roma poxxjeHns cautaeT cebst 6OIBHOM ¢
stuBaps 2020 ropa, Korja mpy Joo0C/IejoBaHNY Ha PEHT-
T€He 4Yepena BbIABJIEHbI MHOXXECTBEHHDBIE PA3HOBEJINKNE
o4yarm HeCprKHI/II/I KOCTHOJ TKaHU B KOCTSX CBOJIa gepera.
Brimonraena CT€pHA/NIbHAA ITyHKI 1A, II0 JAHHBIM I/IMMYHO-
(dbeHOTUIIMPOBAaHMSI KJIETOK KOCTHOT'O MO3Ta OIpeLensieTcst
99,3% KIOHA/IbHBIX IIA3MaTUYEeCKMX KJIETOK, Ha OCHOBa-
HVIN Y€ro BBICTABJICH OMAarHO3: MHOXXECTBCHHasA MME/IOMa,
mnd¢dysHo-oyarosas dopma, IgG/mambaa il cexperu,
ISS III. HasHayeHa crnenuduyeckas Tepammsa IO CXeMe
Vd, nposeneno 5 xypcos. Ilo pesyapratam o6cmefoBanHms
IIocine KprOB XVMHNOTEpANINYM NNAarHOCTUPOBAH 4YacTUY-
HbII 0TBeT. Uepes Tpu Mecsla Iocjie Kypca XMMUOTepanumu
y HaLMeHTKY MOABMIOCH 0Opa3oBaHye Ha JIEBOM Ileve, 10
DaHHBIM TMCTONOTMYECKOTO MCCIeOBaHmMsl 00pa3soBaHus
AVMarHOCTMpOBaHa IrtasMonuToma. Bemonseno KT xocreit
U CYCTaBOB: B 00/IaCTU HAfIUIeYbs CJeBa, OT HaJKIIOYNY-
HOU o0/acTy [0 IepefHe-HAPY>KHOI ITOBEPXHOCTU IIIe-
4eBOro CycraBa 00OpasoBaHye HEOZHOPOSHOI IIOTHOCTHU
(15-30 en.H) pasmepom 127x110x45MM, 6e3 LeCTPYKTUB-
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HBIX M3MEHEHNII B IIPWIEKALINX KOCTHBIX CTPYKTypax. Ye-
pe3 MecsI| ManyeHTKa IIOCTYINMIA B IPMeMHOe OT/e/leHIe
C MAacCMBHBIM KPOBOTEYEHUEM U3 SPO3UPOBAHHBIX apTe-
PUa/IBHBIX BETBENI, MUTAIINX OIYXO/Ib JIEBOTO IUIeda. I1o
9KCTPEHHBIM TOKAa3aHMsM BBITIONIHEHA apTepuorpadus ¢
ambonu3anyeil aprepuit BepxHnx Koneunocreit. Ilog mect-
Hol1 aHecte3uell (sol. Novocaini 2,0%-10,0) IyHKIIMOHHO B
HpaByo OepeHHYI0 apTePHI0 YCTAaHOBJIEH MHTPOfbIocep 5F.
Karerepsr: JR4 F5, Destination 5F (90 cm). BeimonHeHO KOH-
TPACTUPOBAHIE JIEBOIT IOIKTIOUMYHON aPTEPUY, BBIABIEHBI
apTepuanbHble BETBY, INTAOLIVE OIYXO/Ib JIEBOTO IUIEYA.
BeimonHeHa 9MOOMM3AIUA — UCIIONb30BAHbI MUKPOCQEpPDI
EmboGold 700-900. ITpu xoHTpoNpHON aHruorpadum —
pe3y/ibrar ONTMMA/bHBIA. B IlaHe fajbpHelIIeil Tepamn
OBLIO TIPVHSTO PeLIeHye O IPOBEEHNN TyIeBO Tepannm
C Lie/IbI0 PedyKLMy pa3Mepa Onyxou. IlanueHTke HasHa-
YeH KypC Tejle-raMMa-Tepamnmy Ha 0o6acTh /IeBOrO IIeda
(COQ 33Ip). Coycrs 21 peHb MOCIe IPOBEEHNUS Ty4eBOl
Tepanmu BBHIOMHEHO KOHTponbHOe KT mccrenoBanme se-
BOTO IUIEYEBOTO CYCTaBa: Pa3Mep OIyXO/IM YMEHBUINICI B
pasMepe [0 CPAaBHEHMIO C IIPEIbIAYIINM UCCTIELOBAHIEM [I0
12X%39%32 mm.

BoiBopbl

JlaHHBINI KTMHUYECKUI C/Tydali IEMOHCTPUPYET YCIIEIIHbI
CTydail HMpoBefeHMs KOMOMHMPOBAHHON (9HZOBACKYIAP-
HOIT ¥ JIy4eBOli) Tepamuy IIPM OYeHb OONBIIOM pasMepe
BHEKOCTHOMOSTOBOTO 00pasoBaHms, MO3BOIAIONLIEN [[O-
OUTHCs PefyKIMU pasMepa OmyXomy 6e3 yBelTndeHNst 1035l
U JJINTETbHOCTH JIy4eBoii Tepanuu. IIpuMeHeHune sHIOBa-
CKY/IIPHBIX METOJ[OB JIeUeHNsI IUIa3MOLMTOM B KOMOMHa-
LMK C JTYy9eBOM MM LUTOCTATUYECKON TepaImyenn MOXKET
OBITb IEPCIEKTUBHBIM HAIIPABIEHNEM COBPEMEHHOI OHKO-
reMaTO/IOT M.

KnioueBble cnoBa

MHoXecTBeHHasI MIE€TIOMa, I/Ta3MOIINTOMA, SHAOBACKYIAP-
HO€ JICYCHUE.
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I Glomerular filtration rate and the chronic lymphocytic leukemia patients survival
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Introduction

The glomerular filtration rate (GFR), a parameter reflect-
ing the kidney function. Its decrease correlates with worse
long-term prognosis and is more commonly seen in elderly
patients. Chronic lymphocytic leukemia (CLL) is one of the
most common lymphoproliferative conditions in the elderly
(60-75 years) and senile (more than 75 years old) age pa-
tients. The aim of the study was identifying the relationship
between GFR level and CLL patients survival.

Materials and methods

We analyzed the data of 123 patients (60 men and 63 women)
diagnosed with CLL A-C according to Binet. In all patients
the data on overall survival was available. Patients with HIV
infection, as well as those with other cancers, were excluded
from the study. At the time of CLL diagnosis the GFR was
calculated using MDRD formula. For statistical evaluation of
the obtained data, the average indicator value and its stand-
ard deviation value were calculated. Student’s t-test was used
to compare the groups. The correlation analysis was carried
out according to Pearson. The difference was considered sta-
tistically significant if p <0.05. The methods of data mining
(IAD) were also used in the work. The main purpose of the
IAD is searching for hidden patterns in the data checking hy-
potheses put forward by the researcher. The studied patients
were divided into two classes: K1 (actual survival is less than
the predicted median survival in accordance with the Binet
stage) and K2 (actual survival is greater or equal to the pre-
dicted median survival in accordance with the Binet stage).
The significance of GFR for patient survival was analyzed in
these groups.

Results

The average age of men and women at the diagnosis of CLL
was comparable and was 66.4£7.9 years and 67.7+9.6 years,
respectively (p=0.05). The GFR value for MDRD showed sig-
nificant gender differences. This parameter was significant-
ly lower in women - 58.7+12.4 ml/min/1.73 m* compared
to the group of men - 68.8+9.1 ml/min/1.73 m? (p<0.05).

Interesting results were obtained in the group of men studied
by the IAD method. If the GFR MDRD value is more than
76.5 ml/min/1.73 m? then we can say that the patient will
overcome calculated parameters of the median survival for
corresponding CLL Binet stage. Otherwise, the overall sur-
vival of the patient will be less than estimated median sur-
vival according to Binet. This finding was patented (Patent
RU 2725877 C1). It should be noted that no similar results
were obtained in the group of female patients. Perhaps this is
due to the presence of more subtle influences that still need
to be established. Nevertheless, when comparing the param-
eters of GFR at the time of CLL diagnosis and the data on
overall survival, a direct correlation of an average degree
was revealed (r=0.58, p=0.02). It is known that a decrease in
the GFR is associated with most significant deterioration of
the long-term prognosis, and it is increasingly common in
the general population among the elderly [Coresh J. et al.,
2003; Li S. et al, 2005]. In addition to age, the paraneoplas-
tic process itself also negatively affects the kidney function.
A number of mediators produced by the tumor tissue itself
or by immunocompetent cells in response to its growth cause
the formation of paraneoplastic glomerulonephritis [Ohtani
H. et al, 2004]. In this case, the actual tumor cells in the re-
nal tissue, as a rule, are not found. As a result, the so-called
membranous nephropathy is formed. This is one of the most
common variants of paraneoplastic kidney damage [Preston
R. A. etal. 1990].

Conclusion

In general, the study showed the need to take into account
the value of GFR in patients with CLL, since a clear rela-
tionship between this parameter and the overall survival of
patients was revealed. It is possible that the optimization of
GFR can improve the prognosis of such patients, but the lat-
ter requires further study.

Keywords

Chronic lymphatic leukemia, overall survival, glomerular fil-
tration rate, data mining.

(KopocTb KnyboukoBOM GUNLTPALMM N BbDKMBAEMOCTb NALMEHTOB C XPOHNYECKUM NTUMONIENKO30M

Mapusa B. MapkoBuesa ', Ekatepuna H. 3rypanbckas >
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Beepenue

Ckopoctb KnybouxoBoii ¢punprpannu (CK®) — mapamerp,
oTpaxaoumit QYHKIMOHANbHBIE OCOOEHHOCTM ITOYKM —
KOppenupyeT ¢ HaOOIBIINM YXYALIEHUEM [JOITOCPOYHO-
IO IPOTHO3a, IPM 9TOM CHIDKEHIE 9TOTO IOKa3aTesd Jallle
BCTpedaeTcst B 0011el OY/ISsII{NY CPeM TALMeHTOB ITOXKMI-
noro Bospacta. Xpoundeckuit numorneiikos (XJUI) - ogna

U3 CaMbIX PacIpOCTPAHEHHBIX HO30/IOIMIL Y3 TPYILIIbI VM-
domponudepatuBHbIX 3a00TEBAHMIL, UbsI IACTOTA TAKXKE
BO3pacTaeT B mOXXmmom (60-75 jet) u crapueckom (6ormee
75 net) Bospacte. Llenb mcciefoBanmus — BbISIBUTD Ha/Iu4me
B3aMMOCBA3YU MeXy yposHeM CK® 1 BbDKMBaeMOCTbIO T1a-
nueHToB ¢ XJIJI.
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Marepuanbl n meToAbl

O6c¢nenoBanbl 123 manyenta (60 My»UVH U 63 >KEHIINHBI)
¢ XJIJI A-C o Binet ¢ u3sBecTHOI 0011l BBIKMBAEMOCTbIO.
W3 nccnepoBanms uckmodamucy 6ompable ¢ BYY-nnbex-
ueN, a TakXKe MMeIe MHble OHKOJOTUYECKNE€ COCTO-
AHusA. B MomeHT moctaHOBKM amarHosda XJIJI manmeHTam
paccunrpiBaym CK® 1o ¢popmynre MDRD. [lna cratuctu-
YeCKOIl OIIEHKM IIOyYeHHBIX JAHHBIX BBIUVCIIAIN CpefiHee
3HaYeHIIE TT0Ka3aTesId U ero CTaHAapTHOe OTK/IOHeHue. [l1a
CpaBHEeHMA TPYII IpuMeHsAncsa t-kpurepmit CTbIOmEHTA.
Koppenaunonnsnt ananms nposopmwics mo Ilnpcony. Ho-
CTOBEPHBIM CYMTA/ICA yPOBEHb 3Haummoctu npu p <0,05.
Taxoke B paboTe ObUIM IpUMEHEHBI METONbI VHTE/IEKTY-
anmpHOrO aHanm3a maHHbx (MA]JL). OcHoBHOI 1enbio VIA]L
SIBJIICTCS MOVICK CKPBITHIX 3aKOHOMEPHOCTEN B JTAHHBIX, KO-
TOPBIN IPOU3BOAVIICA Ha OCHOBE IIPOBEPKY BBIIBUTAEMbIX
BpadOM-JICCIefloBaTeieM rnmoTes. Vccienyemple manyeHThl
OV pasenensl Ha nBa Kimacca: K1 (paktuaeckas BBUKMBa-
€MOCTb MeHbIIIe IIPOTHO3MPYeMOJ MeMaHbl BbDKVBAEMO-
CTV B COOTBETCTBUE co crapuert Binet) u K2 (dbakruyeckas
BBDKMBAeMOCTb OOJIbllle WM paBHA IIPOTHO3UPYEMOIl Me-
IUaHe BbDKMBAEMOCTU B COOTBETCTBUE CO cTajueil Binet).
B sTyx rpynmax mpoaHanusupoBaHa 3Ha4nMocTh CKD ma
BBDKMBAEMOCTY TAI[MIEHTOB.

Pe3synbtatsl

CpepHnit BO3pacT MYXYMH UM >KEHIIMH IIPM IOCTAaHOBKE
nuargosa XJIJI ObI1 COMOCTAaBUMM M COCTABIAN 66,4+7.9
ner u 67,7£9,6 mer coorBercTBeHHO (p=0,05). 3HaueHME
CK® no MDRD mnokasan 3HaunMMble TeH/IepHble pasin-
4y, DTOT IapaMeTp Y JKeHIIUH ObII JOCTOBEPHO HIDKE —
58,7+12,4 mn/MuH/1,73 M* 110 CPaBHEHMIO C TPYIIIION MYX-
9nH - 68,8+9,1 mn/mun/1,73 m* (p<0,05). VHTepecHbIe
pesynbTaThl IOTyYeHbl B TPYIIE MCCIEOBAHHBIX MYXK-
g MetogoM VAL Ilpu suadenun CKO® MDRD 6ornee
76,5 mi/MyH/1,73 M? MOXXHO TOBOPUTH O TOM, UTO MAIU-
€HT IIPeofioNieeT PacyeTHble NapaMeTPhbl MeJVAHbl BbIKU-
BaeMocTu mnA coorBercTByromein cragum XJIJI mo Binet.
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B nporuBHOM ciyuae — oOIast BBDKMBAEMOCTD IaleHTa
OyzeT MeHblle PAaCcYeTHON MeAMaHbl BBDKUBAEMOCTM IIO
Binet. ITocnennsas Haxopka 6bina 3amaTeHToBaHa (ITareHT
RU 2725877 Cl1). CnefyeT OTMETUTD, YTO B TPYIIIIe >KeH-
I[VH aHAJIOTMYHBIX Pe3y/IbTaTOB MOIyYeHO He Obto. Bos-
MOJXHO, 3TO CBA3aHO C Ha/jm4ueM 0ojiee TOHKUX BIIVSHIIL,
KOTOPBIE ellje HeOOXOAMMO YCTAHOBUTD. TeM He MeHee, IPU
conoctasyieHnn napamerpoB CK® Ha MOMEHT IIOCTAaHOBKM
puarnosa XJIJI u maHHBIMU OOILElN BBIKMBAEMOCTY MAIl-
€HTOB BbIAB/IEHA IIpsAMasA KOPpeNALMOHHAA CBA3b CpefHeit
crenenn (r=0,58, p=0,02). V3BecTHO, uTo cHMKeHnMe CKD
aCCOLMMPOBAHO C HAMOOMBUINM YXY[IICHIEM JOITOCPOU-
HOTO IIPOTHO34, U BCe Yallle BCTPeYaeTCst B 00IIeil MoIyis-
uuu uMeHHo cpeny noxmnbix [Coresh J. et al., 2003; Li S.
et al, 2005]. IToMmumo Bo3pacTa, caM ImapaHeoIacTUIeCKIUI
HPOLeCC TaK)Ke HETaTUBHO CKa3bIBACTCS HA (PYHKIUM TOY-
KI. PAn MenuaTtopos, IpORYyLUPYEMBIX CaMON OITYXOJIEBOIA
TKaHBIO MM MMMYHOKOMIIETEHTHBIMM KJI€TKaMU B OTBET
Ha ee POCT, BBI3BIBAIT (POPMUpPOBAHME MAPaHEOIIACTH-
geckoro rmomepyroHedpura [Ohtani H. et al, 2004]. TIpu
9TOM COOCTBEHHO KJIETOK OITYXO/IN B IIOYEYHOI TKaHMU, KaK
IpaBIIO, He HAXOAAT. B pesynbrare popMmupyercs Tak Ha-
3bIBaeMast MeMOpaHO3Has HeppomaTyis. ITO OANH U3 CAMBIX
YaCTBhIX BApMAHTOB MapaHeON/IaCTUYECKOTO ITOpaskeHNA 10-
yek [Preston R.A. et al. 1990].

3aknyeHue

B menom uccnenoBaHye 1okasano HeOOXO[UMOCTD YIUTHI-
BaTb 3HaueHue CK® y 60npubIx XJIJI, IOCKOIBKY BbISBIIEHA
YyeTKas B3aMMOCBsI3b 3TOTO IIapamMeTpa U OOIlell BbDKIBA-
eMOCTU TanueHToB. Bo3amoykHo, uto onmrtummsaiys CKO
CrocobOHa YIy4YIIUTb IPOTHO3 TAaKUX IMAIJMEHTOB, OJHAKO
nocjefHee TpedyeT JalbHENIIero M3y4eHms.

KnioueBble cnoBa

Xpoundeckuit M oneiKos, 061as BbKMBAEMOCTD, CKO-
pocTp KIy6OYKOBOI (pMIBTpAIMM, WMHTE/UIEKTya/IbHBII
aHa/IM3 JaHHBIX.

Results of allogeneic hematopoietic stem cell transplantation in children and adolescents

with high-risk myelodysplastic syndrome
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Introduction

Myelodysplastic syndromes (MDS) are heterogeneous clonal
disorders, which include low and high-risk groups. Alloge-
neic hematopoietic stem cell transplantation (allo-HSCT) is
the method of choice for treatment of MDS and leads to cure
of the disease. The aim was to evaluate the effectiveness and
identify factors influencing the outcome of allo-HSCT in
children and adolescents with high-risk MDS.
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Patients and methods

The study included 41 patients (pts) with following MDS
types: refractory anemia with excess blasts (RAEB) - 30 pts
(73%); refractory anemia with excess blasts in transforma-
tion (RAEB-T) - 3 pts (7%); acute myeloid leukemia from
MDS (AML from MDS) - 8 pts (19.5%). The diagnosis was
established in accordance with international criteria. The me-
dian age was 9 years (1 month-18 years). Gender distribution
was as follows: 22 boys and 19 girls. Based on pre-transplant
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cytogenetics, patients with monosomy 7 and/or complex
karyotypes (n=19, 46%) were considered high-risk and pts
with normal or other abnormal karyotypes (n=22, 54%)
were considered low-risk. In our center 50 children received
allo-HSCT between 2002 and 2020 (single transplantation
in 41 cases; second transplantation was administered in 9
cases). Therapy prior to allo-HSCT was used in 34 patients
(83%): high-dose chemotherapy - 17 pts (41%); hypometh-
ylating agents — 15 pts (37%); without therapy - 9 pts (22%).
The level of ferritin before allo-HSCT was assessed. The me-
dian time from diagnosis to allo-HSCT was 11 months (55-
2586 days). Bone marrow (BM) was used in 27 pts (66%);
peripheral blood stem cells (PBSC); in 11 cases (27%); com-
bination therapy, in 3 pts (7%). Matched related donors
were used in 4 pts (10%); haploidentical, in 9 cases (22%),
and matched unrelated donors were used for 28 pts (68%).
Myeloablative conditioning regimen (MAC) was used in 20
pts (49%); reduced-intensity conditioning (RIC), in 21 pts
(51 %). For the GVHD prophylaxis we used cyclosporine A
(CSA) - 21 pts (51%); tacrolimus —17 (42%), other - 3 (7%).
Post-transplantation cyclophosphamide was used in 14 cases
(34%); ATG, in 25 cases (61%).

Results

Five-year overall survival (OS) and event-free survival (EFS)
were 50% and 43%, respectively. Median follow-up was 26

months (1-130 months.). Engraftment was achieved in 32
pts (78%). Median engraftment time was 17 days (12-33
days). Longer time interval between diagnosis and HSCT
(p=0.029) and increased level of ferritin prior to allo-HSCT
(p=0.030) affected OS in multivariate analysis. Increased lev-
el of ferritin prior to allo-HSCT was associated with lower
EFS (p=0.024). The cumulative incidence of relapse was 33%.
Transplant-related mortality was 37%. Reasons of death were
as follows: primary graft failure (n=4); GVHD (n=2); infec-
tious complications (n=7). Multivariate analysis demon-
strated factors that were associated TRM. Among them were
longer time interval between diagnosis and HSCT (p=0.013)
and increased level of ferritin prior to allo-HSCT (p=0.05).

Conclusion

Allo-HSCT in children and adolescents with high-risk MDS
provides long-term patient survival. Timely performance of
allo-HSCT and chelation therapy are important factors in-
fluencing the results of allo-HSCT.

Keywords

Myelodysplastic syndrome, pediatric, refractory anemia
with excess blasts, RAEB-T, allogeneic hematopoietic stem
cell transplantation.
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C MUeNIoANCNNACTUYECKUM CUHAPOMOM BbICOKOI FpynMbl pUCKa
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Beepenue

Muenopucnnactnaeckuit curgpom (M/IC) - reteporenHas
IpYyIIa KJIOHA/IbHBIX 3a00/IeBaHIIT TeMOII03TIYECKOIL CTBO-
JIOBOJI KJIETKM, KOTOpasl BK/IIOYAeT B ce0s IPYIIIbI HU3KOIO
1 BBICOKOTO PHCKA. AJUIOTeHHas TPAHCIUIAHTALMA T€MOIO-
9TUYECKMX CTBONOBBIX KiIeTok (awno-TTCK) apnserca me-
TOZIOM BBIOOpA U IIPUBOAUT K IIOJTHOMY U3J/IeIeHNI0 3a601e-
BaHyA. Lleb paboThl onleHKa 3¢ eKTUBHOCTI U BBIABJICHIE
¢daxTOopoB, ByANMX Ha ucxon a/uto-TTCK y mereit u nop-
poctkos ¢ MJIC BBICOKOII TPYIIIBI PUCKA.

MauneHTbl 1 MeToAbI

B nccnenoBanne Bxmouen 41 manuent (mau) ¢ MIC: ped-
pakTepHass aHemus ¢ u3bpitkoM OmactoB (PAVIB) - 30
marn. (73%); pedpaxrepHass aHeMusl ¢ M306BITKOM 0/1aCTOB
B TpaHcdopmanyu (PAVB-T) - 3 mam. (7%); ocTpblit Mu-
eTIOUJIHBII JIETIKO3 U3 MPEeJIIeCTBYIONell MIeTOAMCIIIA3UN
(OMJI n3 MJC) - 8 mam. (19,5%). Juaraos 6bl1 yCTaHOB-
JIeH B COOTBETCTBMM C MEXIYHApONHBIMU KPUTEPUAMIL
Mepnana Bospacra coctaswia 9 et (or 1 mec. — 18 ner).
Pacnpenenenne no noiny: 19 nepoyex, 22 Manpbunka. B saBu-
CUMOCTY OT IJUTOTEHEeTUYEeCKMX U3MEHEHMUI BCe MallMeHThI
ObIN pasfieneHbl Ha 2 rpynnbl. Huskuit puck — HOpMasb-
HBIT KAPUOTUII U [[PYTHUe LUTOTeHeTNYeCKIe MISMEHEeHNUS —

22 man. (54%); rpymnma BLICOKOTO pUCKa: MOHOCOMMA 7 XpO-
MOCOMBI U KOMIDIEKCHBIE I TOr€He TYeCKye IIOJIOMKI — 19
nail. (46%). B nepuon ¢ 2002 r. mo 2020 . B HUM JOInT
um. P.M. Top6auesoit mposezero 50 amto-TT'CK (41 - mep-
BUYHBIX, 9 — moBTOpHBIX). Tepamio go amno-TT'CK noy-
vas 34 manyenTa (83%): BBICOKOJO3HYIO XMMIOTEPAIINIO —
17 mam,. (41%); runoMeTenMpyIoLye Ipenaparsl — 15 mai.
(37%); 6e3 Tepanum — 9 mau. (22%). IIpoBopnnach oueHka
ypoBHA depputnHa o awio-TI'CK. Mennana BpeMeHn ot
nocraHoBku mmarHosa mo awto-ITCK cocraBuima 11 mec.
(55-2586 nH). KocTHBI MO3T B KauyecTBe MCTOYHMKA TPAHC-
IUIAHTATa YICIO/Ib30BAIN y 27 MaLueHToB (66%), nepudepu-
JecKue CTBOJIOBBIE KJIeTKI KpOBU Y 11 60/1bHBIX (27%), KOM-
OMHAI ABYX MCTOYHUKOB — 3 mail. (7%). Vicrounuku I'CK:
POACTBEHHBII COBMECTUMBIIT JOHOP — 4 (10%) mainmeHTos,
HepOJICTBEHHBII COBMECTUMBIIT JOHOP — 28 (68%); ramion-
HeHTUYHBIN JOHOP — 9 (22%). MmenoabnaTuBHBIN PeXXnM
koHpunyonyposanya (MAK) nmpumensm y 20 (49%) ma-
LIEHTOB; PEXMM KOHAMIVIOHMPOBAHMA CO CHVDKEHHON
uHTeHCUBHOCTBIO 103 (PVIK) - 21 (51%). Ilpodmmakruxy
PTIIX mpoBogunm ¢ UCIONb30BaHNMEM LMK/IOCTIOpUHA A —
21 mam. (51%); Takpomumyca — 17 (42%); gpyrue — 3 (7%).
[TocTTpaHCIUTAHTI[MOHHBI [UKIT0POChaH MCIONb30BAIIC
y 14 (34%); ATT - 25 (61%).
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Pe3ynbratsl

O6was 5-netHaAA BbDKuBaeMocTs (OB) B rpymie cocraBuia
50%. O6maa 6eccoObITUITHAS BBDKMBAEMOCTDb — 43%. Me-
nraHa HabmoneHns 26 mec. (1-130 mec.). IIpmwxusnenne
HBOCTUTHYTO y 32 manueHToB (78%). MenuaHa mpyoKusIie-
Hus 17 pueit (12-33 pgus). [lpu MHOrOdakTopoM aHanmse
Ha OB okasajm BnusAHMe crepyouye GakTopbl: CPOKM OT
IoCcTaHOBKM fAuarHosa po awio-TT'CK (p=0,029); ypoBeHb
deppurnna o amno-TI'CK (p=0,030). Ha BCB pocrosep-
HO OKa3bIBaJI BIUAHNE ypoBeHb (pepputuHa 1o amro-TI'CK
(p=0,024). KymynaTuBHasA 4acTOTa PEUMINMBOB COCTaBUIA
33%. TpaHCIUTAHTAI[MIOHHAS JIETATBHOCTD COCTaBmIa 37%,
CBf3aHa C HEepPBMYHBIM HempiokypieHyueMm (n=4), PTIIX
(n=2); nudexmoHHbIMU OCIOXHEHN: (n=7). B MHOrOdaK-
TOPHOM aHa/IM3e¢ Ha TPAHCIUIAHTALMOHHYIO JIeTaIbHOCTDb
BIIVAIN: CPOKM OT ITIOCTAaHOBKM AmarHosda jo awro-TTCK
(p=0,013), ypoBeHns ¢eppuruna (p=0,05).
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BbiBoabl

Anno-TI'CK y geteit u mogpocTkoB ¢ MJIC BBICOKOII TPyTI-
Bl pUCKa 00ecClednBaeT [OATOCPOYHYI0 BBDKIBAEMOCTD
manueHToB. CBoeBpeMeHHOe BbIMonHeHMe amno-TTCK u
aJileKBaTHasI XeJIaTOPHAsl Tepamysi sIB/IseTCs BOKHBIM (ak-
TOpPOM, BIVAIOMINM Ha pe3ynbrarsl ayuo-TTCK.

KniwoueBble cnoBa

MuenofuCIIaCTUYeCK il CUHAPOM, HeTH, pedpakTepHast
aHemus ¢ usbpitkoM 6macros (PAVIB), PAVIB-T, amnoren-
Hasl TPAHCIUIAHTALVISI TeMOIIOITUYECKUX KIIETOK.
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Introduction

Myelodysplastic syndrome (MDS) is a heterogeneous clon-
al disease characterized by the presence of cytopenia in the
peripheral blood and dysplasia in the bone marrow. The rate
of progression to acute myeloid leukemia (AML) is signifi-
cant and the median time to progression varies from months
to years according to biological and clinical features. Recent
preclinical and clinical research indicated the significance of
TIM-3 signaling checkpoint pathways in the progression of
MDS and AML and showed the utility of TIM-3 inhibition
with monoclonal antibodies in inducing clinical remission.

Results

During the study it was found that addition of AKT inhib-
itor MK-2206 to THP-1 cells at concentrations of 5 and 10
uM decreased the level of TIM-3 at the membrane surface.

This was also confirmed on the bone marrow of a patient
transformed from MDS to AML. In 3 out of 15 patients with
high-risk MDS, mutations in the RUNXI gene were found
and associated with increased levels of TIM-3 expression on
CD3*CD8" cells of the tumor microenvironment, as well as
less OS, compared with high-risk MDS patients without mu-
tations.

Conclusions

A promising direction for further research is to study the ef-
fectiveness of AKT suppression using MK-2206 both in pa-
tients with high-risk MDS with mutations in RUNXI and in
those who are transformed into AML.

Keywords
TIM-3, checkpoint inhibitors, myeloid neoplasms.

Perynaums 3kcnpeccun TIM-3 npu MuenongHbIx Heonnasmsax

Awnna H. ITapdenenxona, Minpgap M. bapxatos, Onbra C. Enudanosckas, Anena V. lllakuposa, Hukonait 0. IBeTkos,
Enena B. ba6enko, Kupunn B. Jlenuk, Enena B. Mopo3osa, ViBan C. Moncees

HUI demckoii onkonozuu, eemamonozuu u mpancnaanmonozuu um. P M. Top6auesoii, Ilepsvii Cankm-Ilemep6ypeckuii
eocydapcmeennoiii meduyunckuil ynusepcumem um. V. I1. ITaénosa, Canxm-Ilemep6ype, Poccust

Beepenue

Muenopucnnactndeckuit curgpom (MJIC) - reteporenHoe
KJIOHa/IbHOE 3a00/IeBaHIIe, XapaKTePUIYIOI[eecsl HalamueM
LUTONIeHNN B eprdepnaecKoil KpOBH U SUCIUIA3UN B Kpac-
HOM KOCTHOM Mosre. CKOPOCTb €ro IpOrpeccHpOBaHMA
Io octporo MmuenoupHoro neiikosa (OMJI) sHaumTenbHa,
a cpemgHee BpeMdA IO IIPOTPECCUPOBAHNUA BapbUpPyeT OT

44 CTT JOURNAL | VOLUME 10 | NUMBER 3 (SUPPLEMENT) | SEPTEMBER 2021

MeCsILIeB [{O0 HECKO/IBKIX JIET B 3aBICUMOCTH OT Guomornde-
CKUX U KIMHUYECKUX ocobeHHOCTeN. HeaBHue TOK/IMHY-
YecKe ¥ KIVHIYECKNE VICCIeIOBaHNsA NTOKa3aay BaXKHOCTh
CHUCTEMBI UMMYHHBIX KOHTPOJIbHBIX TOYEK U II€pefavIn Cur-
Hazmos oT penentopa TIM-3 B mporpeccupoBanuy MJIC
u OMJI, a Taxke IIOKa3aju IOE3HOCTb MHIMOMPOBAHMS
TIM-3 MOHOK/IOHa/IbHBIMU aHTUTEIAMM B MHYKIMN K/IM-
HIYECKOJ PEMMCCUN.
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Pe3ynbratsl

B xope pabors! 66110 06HAPYKEHO, UTO [OOAB/IEHNE MHTH-
6nropa AKT MK-2206 x kietkam THP-1 B KOHIIEHTpaImsix
5u 10 pM cHIpKaeT skcrpeccuio TIM-3 Ha mOBepXHOCTH
MeMOpaHbl. ITO TaKXKe OBUIO IOATBEPXKAEHO Ha KPACHOM
KOCTHOM MO3Ie IIallVIeHTOB, TPaHCHOPMUPOBABIINXCA U3
MJIC B OMJL. Y 3 u3 15 maruentoB ¢ MJIC BBICOKOTO pucKa
6putn 06Hapy>keHbl MyTanuy B rene RUNXI, cBsi3aHHBIE C
TIOBBIIIEHHBIM ypoBHeM aKcnpeccuu TIM-3 Ha CD3*CD8*
KJIETKaX OITyXO/IeBOTO MUKPOOKPY>KEHM, @ TAK)Ke MEHbIIIe-
it 061eit BBDKMBAEMOCTBIO 110 CPABHEHUIO C APYIVMMMU IIa-
muentamu ¢ MJIC Bbicokoro pucka 6e3 myrtanmit B RUNXI.

(M-04

BbiBoabl

IlepcneKTMBHBIM HaNpaBAeHMEM JaJbHENIINX MCCIeN0-
BaHUII ABNAETCA u3ydeHre 9(PpQeKTMBHOCTU IOfaBIeHNA
AKT c ncionpzosannem MK-2206 kak y maunentos ¢ MJIC
BBICOKOTO pucKa ¢ MyTanusaMu B RUNXI, Tak u y Tex, KTO
TpaHcdopmuposan B OMJL

KniwoueBble cnoBa

TIM-3, UHTMOUTOPbI UMMYHHBIX KOHTPOJIbHBIX TOYEK, MMU-
€IOMTHbIE HEOTITA3M .

I Possibilities of cytogenetic analysis of blood cells in the diagnosis of myelofibrosis

Irina A. Petrova, Maria V. Latypova, Tatiana Y. Gracheva, Anastasia A. Khabibullina, Diana S. Ilyasova, Maria E. Vlasova,

Tatiana L. Gindina

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

Contact: Irina A. Petrova, phone: +7 (812) 338 6292, e-mail: cytogenetics.bmt.Jab@gmail.com

Introduction

Myelofibrosis (MF) is a Ph-negative myeloproliferative dis-
ease characterized by tumor proliferation of hematopoietic
stem cells and bone marrow fibrosis. Megakaryocytes that
stimulate the activity of fibroblasts play an important role
in the development of fibrosis. In 2013, N.R. Singh and
co-authors [Mol. Cytogenetics, 2013] proposed a method
for 48-hour cultivation of blood cells without stimulation by
mitogens. One of the mpst important findings was polyploid
karyotypes, which suggested the presence of megakaryocytic
progenitor cells in the blood and indicated the progression
of the disease. Our aim was to evaluate the frequency and
nature of chromosomal aberrations in patients with MF and
compare the results of cytogenetic studies of bone marrow
and blood cells without mitogen stimulation (after 24-hour
and 48-hour cultivation, respectively).

Materials and methods

The study included 106 patients with MF who underwent
examination and treatment in the clinic of the Raisa Gor-
bacheva Memorial Research Institute of Children Oncolo-
gy, Hematology and Transplantation from 2009 to 2021 (63
women and 43 men aged 26 to 83 with a median of 52). The
standard cytogenetic technique of 24-hour culturing of bone
marrow cells was performed in 39 patients, 48-hour cultur-
ing of peripheral blood cells without growth stimulants - in
41 patients, and a combination of methods - in 26 patients.
The obtained preparations were stained by the GTG-band-
ing method. Chromosomal aberrations were described ac-
cording to ISCN 2016 criteria.

Results

One hundred and six patients were examined. In 41 (38.7%)
patients, numerical and structural rearrangements were de-
tected: complete or partial monosomies of chromosomes
7, 11, 13, 20 in 9 (22%) patients, complete or partial tri-
somies of chromosomes 1, 8, 9, 21 in 15 (36.5%) patients,

single structural anomalies and complex rearrangements in
5(12.2%) and 12 (29.3%) patients, respectively. During kary-
otyping of blood cells, metaphases with tetra — and octoploid
sets of chromosomes without structural rearrangements
were detected in 23 of 67 (34%) cases and 11 of 67 (16%)
cases, chromosomal aberrations were found in both diploid
and tetraploid karyotypes. According to the DIPSS plus rat-
ing system, patients with very high, high, intermediate and
low cytogenetic risk were 5.7%, 43.4%, 6.6% and 44.3%, re-
spectively. Molecular genetic analysis of patients revealed
gene mutations: JAK2 in 56.4% of patients, CALR-23.1% and
MPL - in 1.3% of patients. When comparing the effective-
ness of the two cultivation methods, the possibility of detect-
ing an abnormal karyotype was significantly higher with the
cultivation of blood cells (76%) compared with the standard
cultivation of bone marrow cells (37%) (p=0.00001).

Conclusion

The study showed that the method of culturing blood cells in
patients with myelofibrosis is more accessible and informa-
tive since it allows identifying polyploid megakaryocyte pre-
cursors and thereby determining the advanced stage of the
disease.

Keywords

Myelofibrosis, 48-hour blood cell culture, cytogenetics, poly-
ploid karyotype.
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B0O3MOMKHOCTM LIMTOreHETMYECKOrO aHaNN3a KIETOK KPOBM NPH AMarHocTuke mmenopnbposa

Vpuna A. IlerpoBa, Mapus B. JlarbinoBa, Tarpsna I0. IpaueBa, Anactacua A. Xa6u6ymnina, Juana C. VInpsacosa,

Mapus E. Bnacosa, Tarsana JI. Imaguna

HUI demckoii onkonozuu, eemamonozuu u mpancnaanmonozuu um. P M. Top6auesoii, Ilepsvii Cankm-Ilemep6ypeckuii
eocydapcmeennviii meduyunckuil ynusepcumem um. V. I1. ITaenosa, Canxm-Ilemep6ype, Poccust

Beepenue

Mueno¢pubpos (M®P) - ph-nerarusnoe Mmuenonponude-
patuBHOe 3a00jIeBaHIe, XapaKTepU3yolleecss OyXOIeBOi
npomudepanyeil reMOIOSTUYECKUX CTBONIOBBIX KJIETOK
u ¢pub6PO30M KOCTHOrO MO3ra. BakHyI0 po/ib B pasBUTUU
¢ubposa UrpaloT MerakapMOLUTBHI, CTUMYIMPYIOLe Je-
ATenbHOCTDh pubpobdmacros. B 2013 roxgy N.R. Singh ¢ co-
aBTopamn [Mol. Cytogenetics, 2013] mpemIoXui MeTOx
48-4acoBOr0 KY/IbTUBYPOBAHNUA KJIETOK KPOBU 0e3 CTUMY-
nupoBaHys MuToreHamu. OHON 13 BaYKHBIX HAXOLOK ObUIN
[O/IMIVIOVIHBIE KapUOTUIIBI, YTO IPEAIOJIarajo Hajmdime
MeTaKapyOLUTAPHBIX KJIETOK-IIPEIIECTBEHHNI] B KpPOBU
U CBUJETETIbCTBOBAIO O IIPOTPECCPOBaHNM 3a00TeBaHNA.
Llenpio paboThl ObUIa OIlEHKA YACTOTHI BCTPEYAEMOCTU U
XapaKTepa XpOMOCOMHBIX abeppanuii y mauyerros ¢ MO,
COIIOCTaBUTDb Pe3Y/IbTAThl LIUTOTEHETUYECKOTO JMCCTIeNi0Ba-
HUA KJIETOK KOCTHOTO MO3Ta U KpoBM 6€3 CTUMY/IMPOBaHN
MuToreHamu (mocse 24-4acoBoro 1 48-4acoBOro Ky/l1bT/BU-
POBaHIMs COOTBETCTBEHHO).

Matepuansl u meTopbl

B uccnenosanue BkaoueHs! 106 manyuentos M®, koTopble
mpoxopunu obcnenoBanne 1 yedeHue B KauHuke HIUU
JOTuT mm P.M. Top6auesoit ¢ 2009 o 2021 rox (63 »xeH-
LIVHBL 1 43 MY>XYMHBI B Bo3pacTe oT 26 o 83 et ¢ meau-
aHoii 52 roga). CraHjapTHas TUTOTeHeTHYeCKas MeTOAVIKA
24-49acoBOr0 KY/IbTMBMPOBAHNUA KIETOK KOCTHOTO MO3ra
NnpoBoAWIach y 39 manmeHToB, 48-4acOBOE KyNIbTUBUPO-
BaHMe KJIETOK Iepudeprieckoil KpoBy 6e3 CTUMY/IATOPOB
pocta - y 41 maruenTa, a KOMOMHAINS METOROB — y 26 ma-
1yeHToB. IlomydyenHble IpenapaTbl OKPAIIMBAIM METOJOM
GTG-69u1poBanms. XpoMOCOMHBIe abeppaliny OuChIBa-
much cornacHo kputepuam ISCN 2016.

Pe3ynbratsl

V3 106 ob6cnenoBaHHbIX HmanueHToB y 41 (38,7%) — 6bumn
OOHapy>KeHbl YUCIEHHbIE M CTPYKTYPHBIE IepecTpOKIL:

CM-05

IIO/IHAA VI 9acTUMYHasA MOHOCOMMUA Xpomocom 7, 11, 13,
20y 9 (22%) mauyeHTOB, IO/IHAA WM YaCTUYHAA TPUCOMUS
xpomocoM 1, 8,9, 21 - y 15 (36,5%), OfMHOYHBIE CTPYKTYP-
Hble aHOMa/IMI ¥ KOMIUIEKCHBIe TepecTpoiiku (y 5 (12,2%)
n 12 (29,3%) 60/1bHBIX, COOTBETCTBeHHO). [Ipn Kapuoru-
NVPOBAaHNM KJIeTOK KpOBU B 23 u3 67 (34%) HabmopgeHNi
ObUIN BBIABIEHBI MeTadasbl C TeTPa- U OKTAIUIOMIHBIM
HabOpOM XpOMOCOM 0e3 CTPYKTYPHBIX IIepecTpoeK, a y 11
(16%) mamyeHTOB XpOMOCOMHBIE abeppaliy BCTPEYaInCh
KaK B JUIUIOMJHOM, TaK ¥ B TeTPAIUIOMJHOM KapMOTUIIAX.
ITo cucteme ouenok DIPSS plus manmeHTsI ¢ 0O4€Hb BBICO-
KIM, BBICOKUM, IIPOMEXYTOYHBIM ¥ HU3KMM IUTOreHe-
TUYECKVMM PUCKOM cocTaBwmm 5,7%, 43,4%, 6,6% n 44,3%
COOTBETCTBEHHO. MOJIeKy/IApHO-TeHeTUYeCKII  aHa/IN3
MAIMIEHTOB BBIABII MyTauymu renos: JAK2 y 56,4 % manu-
entos, CALR -y 23,1 % u MPL - y 1,3% 6onbubix. [Ipu
cpaBHeHVMM 3G (GEKTUBHOCTH IBYX METOHOB KY/IBTMBUPO-
BaHMsI BO3MOXXHOCTb 0OHAPY>KUTb AHOMAJIbHBII KapUOTHII
OblL/1a BBILIIE TIPY KY/IbTUBIPOBAHNY KJIETOK KpoBH (76%) 110
CPaBHEHMIO CO CTAHJAPTHBIM Ky/IbTUBUPOBAHMEM KJIETOK
KocTHOro Mo3ra (37%) (p=0,00001).

3aknyeHue

VlccnemoBaHne MOKa3ano, 4TO MeTOJ, KyIbTMBMPOBaHMA
KJIETOK KPOBM Y HAI[eHTOB ¢ Muenopubposom 6onee 1o-
CTyleH U MH(QOPMATUBEH, TaK KaK IO3BONACT BBIABUTD
HOJIMIIZION/HbIE MeTaKapJMOLMTapHbIe IPeIIeCTBEHHUKI 1
TEM CaMbIM OIIPEfieNUTDb IIPOJBUHYTYIO CTafMIo 3ab0eBa-
HIAL.

KnioueBble cnoBa

Muenodpu6pos, 48-4acoBbie KyIbTypbl KI€TOK KPOBHU, Li-
TOreHEeTUKA, HONMMUIIIOMHBIN KapUOTHIL.

I Surgical management of a histiocytic tumor of unknown malignancy potential: Case report

Vsevolod G. Potapenko ', Yurij A. Krivolapov %, Elena E. Leenman ?, Jean-Frangois Emile *
! Municipal Clinical Hospital No.31, St. Petersburg, Russia; > North-Western State I. I. Mechnikov Medical University, St. Petersburg,

Russia; * Hospital Ambroise Paré, Paris, France

Contact: Dr. Vsevolod G. Potapenko, e-mail: potapenko.vsevolod@mail.ru

Introduction

Approach to histiocytic tumors management depends on ex-
tent of the disease. One of possible approached consists of
surgical resection of a single lesion. We present a case report
of a patient with axillary histiocytic tumor of unknown ma-
lignant potential.
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(Case report

A 64 y.0. woman complained of axillary lymph node enlarge-
ment starting in January 2019. The ultrasound scan showed
an enlarged lymph node (4.6x2.3x2 cm). In July 2019 it was
completely excised. The microscopic examination showed
diffuse proliferation of large cells with small nuclei, barely
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visible nucleoli, ample eosinophilic cytoplasm. Some cells
contained small, optically empty vacuoles. There were 7 to
10 mitotic figures per HPF, some clusters of xantomous cells.
The infiltrate also contained diffuse small lymphocytes with
hyperchromic round nuclei and plasma cells. Some residu-
al lymphoid tissue retained lymphoid follicle architecture,
without germinal centers (Fig. 1). The tumor stroma was
diffusely fibrotic. Most atypical cells expressed CD45, CD68,
MNDA, FXII], cyclin D1 (except xanthomatous cells). Single
cells expressed CD1a. Xanthomatous cells showed intensive
adipophilin expression. Within the residual lymphoid folli-
cles there were prevalent cells with CD20, MNDA expression
negative for CD5, CD23, cyclin D1, LEF-1. Immunoglobulin
light chain expression was polytypic. Most infiltrating lym-
phoid cells were diffusely located and represented by CD3/
CD5-positive T-cells. There were no pancytokeratin, CK7 or
CK20-expressing cells in the sample. Ki-67 was 20-25 % in

hotspots. Based on the morphological characteristics and the
immunoprofile the tumor was signed as a histiocytic tumor
of unknown malignant potential. NGS revealed a probable
pathogenic sequence: BRAF ¢.[1337C>T; 1340 G>A] (var-
iant allele frequency 1.8%), and CBL ¢.1256G>A, (variant
allele frequency 16 %). Whole body PET-CT scan performed
at 3 months after resection revealed no metabolically active
lesions. Currently there is no evidence of disease progression
(25 months follow up).

Conclusion

Radical surgical resection of the histiocytic tumor of un-
known malignant potential led to a long lasting curative re-
sult.

Keywords

Histiocytosis, unknown malignancy potential, BRAF.

in the infiltrate, x200 (B)

XVIpypI'VI‘-IECKOE ne4yeHune I'I/ICTVIOLI,VITapHOVI 0MnyXxo/n Hen3BeCTHOro 3/10Ka4eCTBEHHOro noTeHuuana.

KnuHnyeckoe HabniopeHne
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BeepeHune

Jledenue TUCTMOLUMTAPHBIX OIyXOJEil 3aBUCUT OT pac-
MMPOCTPAaHEHHOCTU. BO3MOXXHO Xupyprudeckoe ypaneHue
OIVMHOYHBIX HOBOOOPa3oBaHMiT. MbI IPUBOAUM OIMCAHIE
MAIVIEHTKN C TYCTHOLMTAPHON OIyXO/Nbl0 HEM3BECTHOTO
3/I0KaYeCTBEHHOTO MOTeHIana. KinHudeckoe Habirome-
Hye. Y manyeHTKn 64 net B AHBape 2019 yBenmm4mica noj-
MBbIIIeYHBI TuMpOy3en 1o 4.6%2.3x2 cm. Uepes 6 MecsiieB
BBIIIOJIHEHA TOTa/IbHAs 6yoncyst. [Tpu MUKPOCKOIIIeCKOM
JICCTIEIOBAHNN BBbISIBIEHO HapylIeHNe apXMTeKTOHMKM 33
cyetT MaccuBHOI AnddysHol mpomudepanny KpymHbIX
KJIETOK C MEJIKMMU KPYITIbIMM APaMM U Majo3aMeTHBIMIU
siapsInKaM. [IUTormasMa roMOreHHO 303MHO(DUIbHAS MIN
0OLIMpHAsT C ONTUYECKU IYCThIMU BaKyormsimu. CoxpaHum-
JINCh MAJIOYVC/ICHHbIE CKOIUIEHNUsST TMM(ONIHBIX KIETOK,
cooTBeTCTBYMOMmME (PO/UIMKYIaM 6e3 IIEHTPOB Pa3MHOXe-

Hust (Puc. 1). JIumdonuaHble KIeTKM MeKMe C MeTKUMU
KPYITIBIMM APaMU U PAa3BUTON ONTUYECKU IYCTOI LIUTO-
nasmoit. B mone spennsd 7-10 MUTO30B, K/1acTe€pbl KCAHTOM-
HBIX K/IeTOK C PACCeAHHBIMU IIa3MaTIYeCKUMU K/IeTKaMI
Y MaJIbIMI TMMQOINTAMY C ITUIEPXPOMHBIMHU YITIOBATbIMU
anpamu. Crpoma ¢pubpo3uposaHa. B 60NbIINHCTBE KIETOK
(xpome KcaHTOMHBIX) HHMIbTpaTa BoLsiBIeH CD45, CD68,
MNDA, EXIII, nyuxnun [J1. EfMHNYHbIE KJIETKM 9KCIpec-
cupoamn CDla. B KCaHTOMHBIX K/I€TKaX BbIpaKeHHas
aKcrpeccus apunopwimaa. GeHOTUI KJIETOK pe3upiyab-
HbIX pommkynos: CD20+,MNDA+, CD5-, CD23- , nuxins
J1- u LEF-1-. Oxcrpeccus nerkux 1emnei NoauTUINYecKas.
Cpenu xnetok nudunbrpara paccesiast CD3/CD5+ T-kiert-
xn. Knetok ¢ skcmpeccmeit manuntokepatuna, CK7 nmm
CK20 ne BoIsiBNeHO. Ki-67 mo 20-25 % B OTAEeNbHBIX IO-
nax. Ha ocHoBaHMy MOp¢OIOrMdecKux M MMMYHOJIOTMYe-
CKMX JaHHBIX IMarHOCTMPOBaHA TMCTHOLMTAPHAA OIIyXO/b
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HEM3BeCTHOTO 37I0Ka4eCTBEHHOTro IoTeHnmana. [To pesyib-
TaTaM CeKBEHMPOBAHMsI HOBOTO IIOKOJIEHVS BBIABJIEHBI
myTamyu 4 (BepoATHOro) Kiaacca maroreHHoctu: BRAF
c.[1337C>T; 1340 G>A] (BapmaHTHas ajUleNibHAs 4acToTa
1,8%) u CBL ¢.1256G>A, (BapuaHTHas1 a/Ule/ibHast 4acTOTa
16 %). Yepes 3 Mecslja 1mocie yuaneHus OblIa BBIIIOTHEHA
II9T-KT Bcero Tena. Metabonmyecku-aKTUBHBIX 04aroB He
BBISIB/IEHO. B TeueHne 25 Mecsi1ieB HabIIOEHMS TIPOTPeCCH-
POBaHNUs He OTMEYALTCH.

CM-06

CHRONIC HEMATOLOGICAL MALIGNANCIES I

3aknioyeHue

Xupyprudueckoe yfianeHue TMCTOLUTAPHON OIyXO/IN Ipu-
B€/I0 K ,T.UII/ITeIIbHOIZ peMI/ICCI/II/I.

KniwoueBble cnoBa

IMcTronnTOo3, HEM3BECTHDIN 37I0KaYeCTBEHHDI IOTEHIAI,
BRAE

Timing of allogeneic hematopoietic stem cell transplantation in patients with high risk

myelodysplastic syndrome
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Introduction

We analyzed cohort of 115 patients with myelodysplastic
syndrome (MDS) treated in our center. All patients were
high/very high risk according to IPSS-R. The median age
was 46 years (18-75). Allogeneic hematopoietic stem cell
transplantation (HSCT) was performed for 63 patients.
Median follow-up period was 598 days (22-3651).

At landmark point of 180 days, 108 patients of the general
group were included in the analysis.

Results

The patients who underwent HSCT within 180 days of di-
agnosis had a significantly greater 2-year progression-free
survival compared with those who did not undergo HSCT
during this period: 63.4% (n=62, 95%CI: 49.8-74.2, medi-
an not reached) versus 26.2% (n=6, 95%CI: 14.1-40, me-
dian 12.5 months), p<0.001. In multivariate analysis, the
fact of performing HSCT preserved a significant effect on
2-year progression-free survival (HR 0.38, 95%CI: 0.2-0.72,
p=0,003). At landmark point of 365 days, 86 patients of the
general group were included in the analysis. Patients who
underwent HSCT within 365 days from the moment of diag-
nosis had a significantly greater 2-year progression-free sur-
vival compared with those who did not undergo HSCT dur-
ing this period: 70% (n=55, 95%CI: 55.8-80.5, median not
reached) versus 38.8% (n=31, 95%CI: 21.1-56.2, median 19.5

months), p=0.003. In multivariate analysis, the fact of per-
forming HSCT preserved a significant effect on 2-year pro-
gression-free survival (HR 0.41, 95%CI: 0.18-0.92, p=0.03).

At landmark point of 545 days, we did not find a statistical-
ly significant difference in 2-year progression-free survival
between patients who underwent HSCT within 545 days of
diagnosis (n=45) and those who did not (n=17).

Conclusions

Allogeneic HSCT in patients with high risk MDS should be
performed as soon as possible after diagnosis. In the high/
very high risk group and in cases of secondary MDS induc-
tion therapy does not lead to remission, in these cases up-
front HSCT may be considered. Currently, low dose therapy
in this group is considered as a deterrent measure during the
donor search. Optimal period to perform HSCT is 0.5-1 year
after the diagnosis, beyond this period HSCT offers no ben-
efit due to high incidence of MDS progression.
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OnTuManbHble CPOKM BbINOSIHEHWUA anJIOreHHON TPAHCNJIAHTAL MU FreMOM03TUYeCKUX CTBOJIOBbIX
KNEeTOK Y NauneHToB C MmuenogncnnactmyeCcknm CMHAPOMOM BbICOKOI0 PUCKA

Huxonaii 0. IIBeTkoB, ViBan C. Moucees, Mapus B. bapa6anmuxosa, Kcenns C. JOposckas, 3apema K. A6aynxannkosa,
I0mna 10. Bnacosa, Anekcanpp [I. Kynarun, Enena B. Mopososa

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

Beepenue

Mpl mpoaHanusupoBanu Koropry 115 manueHTOB C Mue-
nopucracTudeckum cuszppomom (MJIC), mponedeHHBIX B
HanleM IieHTpe. Bce manyeHThl OTHOCUINCH K TPYTIIE BbI-
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COKOTro/04eHb BBICOKOTO pucka cornacHo IPSS-R. Cpennuit
BO3pacT cocTaB/sin 46 ner (18-75). AnjoreHHas TpaHc-
IJTAHTAIVA TeMOIO3TNYeCKUX cTBONoBhIX KineTok (TT'CK)
BBIIIO/IHEHa 63 manyeHtaM. CpefHNUT CPOK HaOMIOmeHMs
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cocraBun 598 gueit (22-3651). IIpu BbIOOpE TOUKM JTAH[-
mapka 180 pHeit B aHanmn3 6bUIy BKIIOUeHb! 108 mareHToB
06111elt TPYIIIBL.

Pe3ynbrarsl

[TanuenTsl, koTopsiM Oblna BbinonHena TI'CK B Teuennme
180 mHel 1ToC/Ie MOCTAaHOBKY IMarHO3a, UMeJIV 3HAYUTETbHO
OO/IBILIYIO 2-7IETHIOK BBDKMBAEMOCTDb 0e3 IporpeccupoBa-
HIIA 110 cpaBHeHMIO ¢ Temu, KoMy TTCK He 6bi1a BbIIONMHE-
Ha B 9TOT repmop: 63,4% (n=62, 95% [W: 49,8-74,2, memu-
aHa He JOCTUTHYTA) II0 CPaBHEHUIO € 26,2% (n=6, 95% I:
14,1-40, mepuana 12,5 mecsues), p<0,001. B muorogaxrop-
HoM aHamu3se dakr nposenenns TTCK coxpanun sHaunmoe
B/IVsIHNME HA 2-TIETHIOK BBDKMBAEMOCTh 0€3 IpOrpeccupo-
Banus (OP 0,38, 95%/111: 0,2-0,72, p=0,003). [Ipu BbI6OpE
TOYKM JTaHAMapKa 365 mHeil B aHann3 ObUIM BKIIIOYEHBI 86
IIalIMeHTOB 001elt rpymmbl. [TaryeHTbl, KOTOPBIM ObLIa BbI-
nonHeHa TTCK B Teuenne 365 gHeit ¢ MOMEHTa TTIOCTaHOBKI
AMATHO3a, VIMENV 3HAYNUTEeIbHO OOMIBIIYIO 2-7IETHIOK BHDKU-
BaeMOCTb 0e3 MPOrpecCpOBaHMsI IO CPABHEHMIO C TEMI,
kxomy TTCK He 6bU1a BBIIIOZIHEHA B 3TOT Iepuof;: 70% (n=55,
95% J1: 55,8-80,5, MenyaHa He JOCTUTHYTA) II0 CPABHEHMUIO
¢ 38,8% (n=31, 95% JII1: 21,1-56,2, Mmenuana 19,5 mecs1ies),
p=0,003. B mHOropakropHoM aHanuse GaxT MPOBeIeHN
TI'CK coxpaHmi 3HaYMMOe BIMsHVE Ha 2-JIETHIOK BBDKU-
BaeMocCTb 6e3 nporpeccupoBanus (OP 0,41, 95%/111: 0,18-
0,92, p=0,03). IIpu BbIOOpE TOUKM MaHAMApKa 545 mHe
MBI He OOHApYXWIM CTaTMCTUYECKV 3HAYVMOI Pa3HUIIbI
B 2-7IeTHENl BBDKMBAEMOCTH 0€3 IMPOrpeccMpOoBaHUs

CM-07

MeXJy MaljieHTaMy, KoTopbiM Obita BbimonHena TI'CK
B TedyeHMe 545 mHel ITOC/Ie MOCTAaHOBKM Iuarfosa (n=45),
u temn, komy TT'CK He ObUIa BBIIO/TIHEHA B 3TOT MEPUOT
(n=17).

BoiBopbl

Amnorennas TT'CK y manmenToB ¢ MJIC BBICOKOTO pucKa
IO/DKHA BBINONHATLCA B MAaKCUMaJbHO KOPOTKME CPOKMU
IIOC/Ie TIOCTRHOBKM JMarHosa. B rpymme BbICOKOro/04eHb
BBICOKOTO PUCKa U B cmy4asax BropudHoro MJIC nposepe-
HIle VHIYKIIVIOHHOJ Tepaluy He IPUBOJUT K TOCTVDKEHNIO
peMuccun, B 3THX C/Ty4dasx BO3MOXHO paccMoTpenne TTCK
upfront. B Hacrosiiiee Bpemsi NpOBefieHNE HU3KOO3HOM
Tepanuu B 3TOI IPyIIIle pacCMaTPUBAETCS KaK CePXKIBAI0-
11ast Mepa Ha BpeMs Ioucka JoHopa. ONTUMAaIbHbIN Iepu-
op mis Beinonuenus TTCK cocrasnser 0,5-1 rog ¢ MoMeHTa
IIOCTAHOBKIM JIMarHo3a, mocie aroro nepuopa TTCK we gaer
IpeNMYIIeCTBa B BbDKMBAEMOCTH 13-32 BBICOKON 4aCTOTbI
nporpeccuposanusa MJIC.

bnaropapHocTb

Pabora noggep>xana PoccuiickuM HayIHBIM (POHIOM, IPAHT
Ne 17-75-20145-11.

Kniouesble cnosa

MI/IeJ’IO,[[I/ICl'I)IaCTI/I‘{GCKI/II/uI CMHIAPOM, aJ/UIOr€HHas TpaHC-
IUVIAHTAO VA TEMOITO3TUYECKNX CTBOJIOBBIX K/IETOK.

Prognostically unfavorable immunophenotypic and cytogenetic markers of transformation
into acute leukemia in adult patients with myelodysplastic syndrome

Hanna S. Trubkina, Ihar A. Iskrou, Irina Yu. Lendina, Victoria V. Smolnikova, Tatiana V. Lebedeva

Minsk Scientific and Practical Center of Surgery, Transplantation and Hematology, Minsk, Republic of Belarus
Contact: Dr. Hanna S.Trubkina, phone: +375 (017) 277-19-36, e-mail: anyatrubkina@mail.ru

Introduction

The prognosis of subsequent course of the disease at initial
diagnosis is of great importance for both patients and clini-
cians. This is especially true for myelodysplastic syndrome
(MDS), which is characterized not only by a variety of clin-
ical manifestations, but also by a large difference in survival
and time of transformation into acute leukemia. The aim of
the study was to analyze prognostically unfavorable immu-
nophenotypic and cytogenetic markers of transformation
into acute leukemia in adult patients with myelodysplastic
syndrome.

Materials and methods

The prospective cohort study included adult patients with
newly diagnosed myelodysplastic syndrome (MDS) treat-
ed in the State Institution “Minsk Scientific and Practical
Center for Surgery, Transplantation and Hematology” in the
period from January 2017 to July 2021. All patients under-
went a primary diagnostics (including immunophenotyping
and cytogenetic study of bone marrow aspirate). To exp-
lore prognostically unfavorable markers we use multistate

illness-death model. We consider the following conditions:
diagnosis, transformation into leukemia, death. For statisti-
cal analysis of the data, we used the Statistica 10 program
(Kaplan-Meier curve).

Results and discussion

Based on the results of the “diagnosis-transformation” model
analysis the statistically significant immunophenotypic and
cytogenetic markers of an unfavorable prognosis of trans-
formation into acute leukemia were obtained: CD 71 > 65%
HR 4.1 (1.35-12.4 CI; p=0.013); CD 13 >75% HR 2.8 (1.1-7.1
CL; p=0.034); the presence of complex aberrations >3 HR 2.8
(0.86-9.0 CL; p=0.087).

In the patients with newly diagnosed MDS, the median time
to transformation into acute leukemia was 500 days versus
1000 days with CD71 expression of <65 % (p=0.026) as seen
in Fig. 1.

The median time to transformation into acute leukemia
in these MDS patients with CD13 expression on >75% on
blast cells was 420 days versus 760 days in cases of <75%
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Figure 1. Survival curves in high-risk MDS patients with
low (D71 (marked blue) and high CD71 expression (red)
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expression (p=0.07). Moreover, the median time to trans-
formation to acute leukemia in patients with MDS with >3
complex aberrations in bone marrow aspirate is reduced to
500 days, compared to the patients without complex aberra-
tions (750 days).

Conclusion

We found that the presence of aberrant CD71 expression in
265% of blast cells, CD13 in >75% of blasts, as well as com-
plex cytogenetic aberrations in >3 metaphases in the patients
with newly diagnosed MDS are associated with a decreased
time to transformation into acute leukemia.

Keywords

Myelodysplastic syndrome, flow cytometry, expression, clus-
ter of differentiation.

MporHocTUyeckn HebnaronpusiTHbie UMMYHODEHOTUMNYECKME U LIUTOT@HETUYECKNe MapKepbl
TPaHCPOPMaLIMK B OCTPbIii NEKO3 Y B3POC/bIX MALMEHTOB C MUENOANCNACTUYECKUM CMHAPOMOM

Anna C. Tpy6kuna, Virops A. VIckpos, Upuna 0. Jlenguna, Bukropus B. CMmonpHuKOBa, TathsHa B. Jle6GeneBa

Tocyoapcmeentoe yupexcoenue « MUHCKULL HAYHHO-NPAKMUUECKULL UeHMP XUPYP2UL, MPAHCHAAHINONIOZUY U 2eMAOTIOZUU,

Mutck, Pecnybnuxa benapyco

Beepenue

HPOFHOS TedeHMA 3a60IeBaHMsI HA MOMEHT HepBI/I‘{HOﬁI an-
aTHOCTUKM MMeeT OOJIbIIoe 3HAYEHNE KaK 1A TIAaOEHTOB,
TaK U JUIA KIMHUIMCTOB. DTO OCOOEHHO aKTYalbHO IIpU
Mmuenogucnactudeckux cuugpomax (MJIC), kortopble xa-
PaKTepU3yIOTCs He TONbKO PasHOOOpasmeM KIMHUYECKUX
HpO}IBHeHMiI, HO 1 60}II)HII/IM pa3nmnaneM B BbDKMBAEMOCTU
U BpeMeHU TpaHchOpMaly B OCTpbIi J1eliko3. Llems ucce-
AOBaHVA: IPOAHAIN3NPOBATh NPOTHOCTUYECKU Hebmaro-
HPUATHBIE UMMYHO(MEHOTUITNYECK)Ee ¥ IINTOTeHeTYeCcKe
MapKepbl TpaHC(OpPMALUM B OCTPBIL JIEMKO3 ¥ B3POCIBIX
Hall¥eHTOB C MUETOAVUCIINIACTUYECKUM CHIPOMOM.

MaTepMaﬂbI n Metoabl

B mpocmekTMBHOE KOTOPTHOE WICCHIe[IOBaHVE BKJIIOYECHBI
B3POC/IBIE TTALMEHTDI C BIIEPBbIe AVMATHOCTMPOBAHHBIM M-
enopucactTnaeckuM curgpomoM (MJIC) B TocymapcrBen-
HOM Y4Ypex/eHny « MIMHCKIIT HayYHO-IIPAKTUIECKUI IIEHTP
XVMPYPIuy, TPAHCIIAHTOJIOTUY 1 TEMATOIOTMI» B TIEPUOJ, C
stuBapst 2017 ropa no monb 2021 ropa. [TarenTam 6611 po-
BeJleH IpeBUYHO-AarnocTideckuit komrureke MJIC (Bxiio-
Yas UMMYHO(EHOTUIIMPOBaHIe Y IIUTOTeHEeTIYeCKoe UCCIe-
IOBaHMe acnypara KOCTHOrO Mo3ra). [[jis1 aHanmsa MapKepoB
He6/TaroIpyATHOTO IIPOTHO3a MBI JICIIONb3yeM MOJeNIb «60-
JIe3Hb-CMEPTDb» C TPeMsA COCTOSHMAMN. MBI paccMaTprBaeM
CJIenyIoLe COCTOSHUA: AMArHo3, TpPaHCPOPMALVLA B JICIKO3,
CMepTb. [I/IA CTaTUCTUYeCKOTO aHa/IM3a JJAHHBIX MBI VICIIONb-
30BajIM ITporpammy Statistica 10 (xpusas Kaplan-Meier).

Pesynbratbl n 0bcyxpenme.

ITo pesymbpraTaM aHaIM3a MOJENNU «UArHO3-TpaHCHOpMa-
LVs» TOTy4YeHbl CTATUCTUYECKM 3HAYMMble UMMYHO(EHO-
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TUMNYECKIEe U LUTOreHeTNIecKue MapKepbl HeOmaromnpu-
STHOTO IPOrHO3a TpaHcopmaunm B ocTpblit neiiko3: CD
71265% HR 4,1 (1,35-12,4 O11; p=0,013); CD 13>75% HR
2,8 (1,1-7,1 OIW; p=0,034); Hanm4me KOMITIEKCHBIX abbepa-
it >3 HR 2,8 (0,86-9,0 IV; p=0,087). IIpn sxcmpeccun
CD71 265% Ha 671aCTHBIX K/IeTKaX y MAIMeHTOB C BIePBbIE
nuarHoctuposaHHbiM MJIC MenmaHa BpeMeHM 1O TpaHC-
dbopmaruu B OCTpBIt eiiKo3 cocTaBmia 500 gHeil MpOTUB
1000 prett mpu axcrpeccun CD71 <65% (p=0,026, puc. 1).
Mennana BpeMeHu 0 TpaHchOpPMALUML B OCTPBIIL JIEIKO3
y TaLMEeHTOB C BIepBble AuarHoctuposaHHbiM MJIC npn
akcnpeccun CD13 >75% Ha 671acTHBIX K/IeTKaX COCTaBMIaA
420 puent mpotus 760 gHelt mpu akcmpeccun CD13 <75%
(p=0,07). Mennana BpemeHu [0 TpaHCHOPMALUY B OCTPbIi
neitko3 y manueHToB ¢ MJC npy HamuImym KOMITJIEKCHBIX
ab6eparuit >3 B acIypaTe KOCTHOTO MO3Ta COKPAIAeTCs 10
500 Hel B CpaBHEHUN C TPYIIION MALIMEHTOB C OTCYTCTBU-
eM KOMITTIEKCHBIX ab6eparuit >3 (750 gHei).

BoiBopbl

Hamu ycraHoBIeHO, 4T0O Hamdye ab6epaHTHON KCIPeccun
CD71265%, CD>75%, a Tak)ke KOMIUIEKCHBIX IIMTOTE€HEeTH-
yecKux abOepanyii >3 y MalyeHTOB € BIIepBble AMarHOCTUPO-
BaHHBIM MJ]C XapakTepysyeTcsi yMeHbILIeHIeM BpeMeHHOIO
neprofa o TpaHcopmanmm B OCTPHII IEKO3.

KnioueBblie cnoBa

MuenogucnnacTudecKuit CHHAPOM, UMMYHOPEHOTUIINPO-
BaHIe, 9KCIIpeccs, KIacTep AudpepeHInpoBKIL.
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I COVID-19 in patients with bone marrow failure and paroxysmal nocturnal hemoglobinuria
Darya A. Chebykina, Irina K. Golubovskaya, Yuriy N. Kuznetsov, Maria V. Bogomolova

RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia
Contact: Darya A. Chebykina, phone: +7(931) 965-39-45, e-mail: daria.chebikina@yandex.ru

Background

Patients with acquired and inherited bone marrow failure
syndromes (BMFS), including aplastic anemia (AA) and
paroxysmal nocturnal hemoglobinuria (PNH), are exposed
to a significant risk of COVID-19 infection and mostly to
its possible complications. Treatment programs for patients
with a BMFS include two main therapeutic options: alloge-
neic hematopoietic stem cell transplantation (allo-HSCT)
and combined immunosuppressive therapy (IST). IST may
increase the risk of developing serious infection in patients
with AA, but at the same time can reduce hyperinflamma-
tory tissue destruction. A serious viral infection such as
COVID-19 could serve as an initiating event for AA or
drop blood counts in patients in remission. One of the most
common complications in PNH patients associated with
COVID-19 infection is vascular thrombosis. Many of the
thrombotic complications arising from COVID-19 infec-
tions may be triggered and/or exacerbated by excessive
complement activation. This is of major potential clinical
relevance, as currently available anti-complement therapies
could be efficacious in COVID-19. The aim of our study was
to analyze the course of COVID-19 infection in patients with
BMF syndromes.

Patients and methods

A total of 55 patients with the BMF and COVID-19 infection
between 04.2020 and 05.2021 were included in the study.
The median age was 30 (18-72) years. The median follow-up
was 8 months (1-15). The majority were patients with AA
(n=23, 42%). Nine patients (16%) received allo-HSCT. Forty
six (84%) patients received the conservative therapy (n=19,
41%). Ten patients (22%) were dependent from blood trans-
fusions. The anti-complement therapy was used in 13 pa-
tients (23%) with active hemolytic PNH and AA/PNH.

Results

Thirty patients (55%) had a mild form of COVID-19. Severe
forms were registered in 4 (7%) cases. The specific pneu-
monia was diagnosed in 36 % of the patients (CT-1 - 29%,
CT-2 - 7%). A total of 2 patients died (vSAA 1, SAA/MDS
1). With a median follow-up of 8 months overall survival was
95%. The main causes of death were the secondary bacterial
and fungal infections. Two patients with hemolytic PNH de-
veloped a breakthrough hemolysis on eculizumab with sub-
sequent small-vessels pulmonary thrombosis. Hepatic vein
thrombosis occurred in 1 patient before eculizumab therapy
starting. The majority of the patients irrespective of baseline
remission status showed a decline of Hb level and platelets
after COVID-19 infection. The median HB level was 119
g/L before and 105 g/L after 2 months, (p <0.001), platelet
level was 132x10°/1 and 85x10°/1 (p <0.001), respectively.
The median neutrophils level decreased from 1.82x10°/1 to
1.42x10%/1 (p <0.001).

Conclusion

Mostly the COVID-19 disease occurred in the mild and
moderate forms in the patients with BFMs, including those
receiving IST. However, the patients with severe cytopenia
had a risk of death due to secondary infectious complica-
tions. According to our data COVID-19 was associated with
significant Hb and PLT decreasing. In the patients with the
hemolytic PNH, the breakthrough hemolysis and the throm-
botic complications can develop during and after COVID-19
infection.

Keywords

COVID-19, aplastic anemia, paroxysmal nocturnal hemo-
globinuria, bone marrow failure.

COVID-19 y naumeHTOB C HEL0CTaTOYHOCTbI0 KOCTHOMO MO3ra U NapOKCM3MasibHON HOYHOM

remornobuHypmen

Hapba A. Ye6bikuna, Vipuna K. Tony6osckas, FOpuit H. Kysuenos, Mapus B. boromonosa

HMUI demcxkoii onkonozuu, eemamonozuu u mpancnaanmonozuu um. P. M. Topbauesoti, Ilepsvuti Carnkm-Ilemep6ypeckuii
eocyoapcmeennoiii meouyurckuil ynusepcumem um. V. I1. ITaénosa, Canxm-Ilemep6ype, Poccus

Beepenue

ITaryenTsI ¢ IprobpeTeHHBIMI (OPMAMU KOCTHOMO3TOBOIL
Hemoctatouynoctn (KMH), Takumm Kak MoyoIaTidecKas
aIyracTideckasd aHemus (AA), a Tak e ¢ TAPOKCU3MaIbHOM
HOYHOI1 FeMOIIOOVHYPHelt, OTHOCSITCS K TPYIIIe BEICOKOTO
pUcKa 110 MHPUIVIPOBAHUIO U PasBUTUIO TSXKE/IBIX OCIIOXK-
uHenmit COVID-19. V3BecTHO, 4TO mmepeHeceHHOe 3a607Ie-
BaHNe KOBI19 MOXKeT BBICTYIATh ITyCKOBBIM (PaKTOpOM
pasBuTyss AA, a Tak ke CII0cOOCTBOBATH yTpare reMaro-
JIOTUYECKOTO OTBETA M YXyHUIEHMA TeYeHUs OCHOBHOTO

3aboneBanus y nanuenToB ¢ AA u ITHT na ¢one HoBOI
KOpOHaBUPYCHOIT nHPeKym. OFHNM U3 BaKHEIIINX MaTo-
TeHeTUYEeCKMX KOMIIOHEHTOB >KM3HEYTPOXKAIOINX OCTIOX-
HeHMi1 y manyenToB ¢ COVID-19 ABnseTcsa «IIMTOKMHOBDII
mropm». s nanuentos ¢ KMH cymiecTByeT Be OCHOBHbIE
ONIMYU CIIenUpUIECKOTo JIedeHNA: UMMYHOCYIIPECCHBHAs
Tepanus U aJyIOTeHHas TPaHCITAHTaLMA TeMOIIO3TUYeCKIX
CTBOJIOBBIX KJIETOK. DT METOJIbl JIeUeHMs ACCOLMUPYIOTCA
C Cepbe3HBIMM MHQEKIVOHHBIMU OCTOKHEHVAMH, OJHa-
KO, 1O laHHBIM MCC/IeOBaHMI, MeIMKAMEHTO3HAsA MMMY-
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HOCYIIpeccrsi HpefOTBpAlljaeT PasBUTHE «IIUTOKIHOBOTO
mropMa». TpoMOOTHUYeCKIe OCTOXXHEHNUs, BOSHMKAIOIIIE
upu nHPpeknusax COVID-19, MoryT 6bITb CIIpOBOLMpPOBa-
HbI 130BITOYHON aKTUBAL[MeENl CUCTEMbI KOMIUIEMEHTa. JTO
uMeeT 6OJIbLIOE MMOTEHIMATBHOE KIMHIYECKOE 3HAUYEHNE,
IIOCKOJIbKY [OCTYIIHBbIE B HACTOsIlee BpeMs aHTUKOMILIe-
MeHTapHble METOHbI JIeYeHNsI MOTYT ObITh 3¢pPeKTUBHBIMU
upu COVID-19. Ilenbio uccnegoBanmst ObUI aHA/MU3 Tede-
Hyst nHGexuy COVID-19 y manneHToB ¢ nprobpeTeHHbI-
M1 pOpMaMyt KOCTHOMOSTOBOJ HELOCTATOYHOCTH I TAPOK-
CU3MaJIbHOII HOYHOII FeMOIIOOMHY pHUeL.

MauneHTbl M MeToAbI

B nccnepoBanue ObUIM BKIIOYEHBI 55 MAlMEeHTOB ¢ MH(EK-
uneit COVID-19 B nepuog ¢ 04.2020 o 05.2021. Cpeguuii
BO3pacT manueHToB coctaBmst 30 (18-72) mer. Mepguana
HaOmogenusa cocrasuna 8 mecaues (1-15). BonbumHcTBO
cocTaBwIu manuenTsl ¢ AA (n=23, 42%). Y meBATH MarjyeH-
TOB (16%) 6bl1a poBenena awto-TT'CK. Koncepsarusuyio
Tepanuio nony4anu 46 (84%) manuentos (n=19, 41%). [le-
CATDb ManueHToB (22%) O6bUIM 3aBUCUMBI OT reMOTpaHcdy-
31i1. AHTVMKOMIUIEMEHTapHasA Tepamys JMCIO/Nb30BaNIach y
13 manyeHToB (23%) ¢ aKTUBHOV FeMOIUTIYECKON (HOpMOIT
ITHT u AA/ITHI.

Pe3ynbratbl

30 manmenTos (55%) mepenecin nneexuno COVID-19 B
nerkoit opme. Tsokenble GopMbl 3aperncTpupoBaHbl B 4
(7%) cmyvyaax. Crneundudeckass ITHeBMOHUA [UAarHOCTH-
poBana y 36% manuentos (KT-1 - 29%, KT-2 - 7%). Bce-
ro ymeprno 2 manuenrta (csepxraxenas AA u AA/MJIC).
OCHOBHBIMM TIPUYMHAMU CMEPTH OBUIM BTOPUYHbBIE Gax-
TepuajbHble U IprOKoBble MHpeKuNn. Y ABYX MAIJeHTOB

AA-02

APLASTIC ANEMIA AND CYTOPENIAS I

c remonutnyeckoit ITHI passuiics npopbIBHbBI TeMOIN3 Ha
9Ky/M3yMabe C MOCeRYIOLVIM TPOMO030M MENKIX COCYH0B
JIeTKMX. Y OIHOrO MAIlJeHTa PasBUICSA TPOMOO3 IedeHoU-
HOJI BeHBI 10 HaJa/la TepaIyy SKyI1n3yMaboM. Y 6ONbIINH-
CTBA TAIMEHTOB HE3aBMCUMO OT MCXOLHOTO CTaTyca 3abo-
JleBaHMs HAOIOATIOCh CHIDKEHME YPOBHS TeMOITIOOMHA
u tpombouutos nocne 3apaxenuss COVID-19. Cpennuit
yposenb HB cocrasnsan 119 r/n go u 105 r/n yepes 2 mecsana
(p <0,001), ypoBennb TpombonnToB — 132x10°/1 1 85 x10°/n
(p <0,001) coorBeTcTBeHHO. CpegHuit ypoBeHb HENTPODU-
noB cHuswmIcs ¢ 1,82x10°/m go 1,42x10°/1 (p <0,001).

3aknyeHue

B 6ompunHCcTBE cnydaeB y nauuentos ¢ KMH, B Tom umc-
e, nonydatomux VICT, 3ab6oneBanne koBuj 19 nporexaer
B JIETKUX CPeNHeTsDKebIX GopMax, OFHAKO Y IALMEHTOB C
TSDKEJION LIUTOIIeHMelT GBI IIOBBIIIEH PasBUTISA JIETATbHBIX
BTOPUYHBIX MH(EKIMOHHBIX OCTo)KHeHw1. [To HammM raH-
HpiM, COVID-19 acconumpoBancs co 3HaYUTETbHbIM CHM-
JKEHVIeM YPOBHSA IeMOITIOOMHa U TPOMOOLNTOB. Y IaljueH-
TOB ¢ reMoytiydeckoit ¢popmoit ITHI' Bo3mMoxHO pasButie
IIPOPBIBHOTO reMO/IV3a ¥ TPOMOOTIYECKUX OC/IOXKHEHMII BO
BpemA 1 nocne sapaxxenua COVID-19.

KnioueBble cnoBa

COVID-19, ammacTuyeckass aHeMMs, IapOKCHM3MabHad
HOYHAasl FeMOIVIOOMHYPUsI, KOCTHOMO3IOBas HENOCTATOY-
HOCTbD.

Influence of KIR2DL3 positivity on graft failure development after allogeneic hematopoietic

stem cells transplantation

Ulyana V. Maslikova, Mikhail Yu. Drokov, Ekaterina D. Mikhaltsova, Olga S. Starikova, Maria V. Dovydenko,
Olga M. Koroleva, Daria S. Dubnyak, Natalia N. Popova, Anna A. Dmitrova, Zoya V. Konova, Igor Yu. Urybin,

Vera A. Vasilyeva, Larisa A. Kuzmina, Ekaterina G. Khamaganova, Elena N. Parovichnikova,
National Medical Research Center of Hematology, Moscow, Russia

Valery G. Savchenko

Contact: Ulyana V. Maslikova, +7(937) 208-86-68, e-mail: maslikova.ulyana@outlook.com

Introduction

Graft failure (GF) is a group of complications that often oc-
curs in the early stages after allogeneic hematopoietic stem
cell transplantation (allo-HSCT) and leads to increase in
mortality due to hemorrhagic and infectious complications.
This group includes direct graft failure, as well as poor graft
function. There are risk factors for GF that may be associated
with underlying disease, transplantation type or pre-trans-
plant conditioning performed, and post-transplant events.
The incidence of this complication in incompatible trans-
plants does not change with time, which forces us to look for
new risk factors and possible ways of influencing them. One
of the less-studied factors is the alloreactivity of natural killer
cells (NK) in the graft towards the host. The aim of present
study was to study the effect of inhibitory killer immuno-
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globulin-like receptor (KIR2DL3) on the development of
graft failure in allogeneic hematopoietic stem cells recipients
with malignant and non-malignant diseases.

Materials and methods

The study dealt with blood samples from 66 hematopoietic
stem cell transplant recipients. Genotyping was performed
by polymerase chain reaction with sequence-specific prim-
ers (PCR-SSP) using KIR Genotyping SSP Kit (IBAG Health-
care, Germany). The effect of the presence of KIR2DL3 on
the development of graft failure was assessed. Statistical ana-
lysis of the data was carried out using R 4.1. The Mann-Whit-
ney U test was used to assess the statistical significance of
differences between two independent samples. Differences
were considered significant at p <0.05.

@ cttjournal.com
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Figure 1. Influence of KIR2DL3 presence on graft failure
development

Results

Figure 1 shows the effect of the presence of KIR2DL3 on the
development of graft failure. According to the data obtained,
the absence of this KIR in a recipient of hematopoietic stem
cells associated with a significantly increased risk of GF de-
velopment.

Conclusions

The data obtained indicate that the absence of inhibitory
KIR2DL3 in the recipient may increase the risk of develop-
ing graft failure. Taking into account the little experience
gained both in our observations and in the literature, further
research is important.

Keywords

Killer immunogobulin-like receptor, natural killer cells, allo-
geneic hematopoietic stem cells transplantation, graft failure.

Bnnguue Hannuma KUP2DL3 Ha pa3suTie HeCoCToATeNbHOCTM TPaHCNJIaHTaTa nouie
TPAHCMNIAHTALMM aNOreHHbIX FeMOMO3TUYECKMX CTBONOBbIX KIETOK

Vnpsana B. MacnukoBa, Muxaun 0. [Ipokos, Exarepuna [I. Muxanenosa, Onbra C. Crapukosa, Mapus B. [loBbigeHKko,
Onbra M. Koponesa, Japbsa C. [lyouax, Hatanes H. IlonoBa, Auna A. [Imutposa, 301 B. Konosa, Vrops 10. Yppi6us,

Bepa A. Bacunbesa, Jlapuca A. Kysbmuna, Exarepuna I. Xamaranosa, Enena H. IlapoBuynnkoBa,

Banepuii I. Cabuenxo|

Hayuonanvmoii MeOuyuHckutl uccnedosamenvckuti yenmp eemamonoeuu, Mocxea, Poccust

Beepenue

Hecocrositenprocts Tpancmnantara (HT) - rpymma oc-
JIOKHEHMII, 4Yallle BO3HMKAIOLass B pPaHHUE CPOKM IIOCTIe
TPAaHCIUIAaHTALMY Q/UIOTEHHBIX I'eMOIIO3TUYEeCKUX CTBOJIO-
BoIx KeToK (amno-TI'CK) u mpuBopsias K yBeTMIeHNUIO
JIeTaJIBHOCTY BCIEACTBYE TeMOPPATNIeCcKuX U MHPEKINOH-
HBIX OCTIO>KHeHuII. [laHHas rpyImmna BKIo4YaeT B cebs Hemo-
CPefCTBEHHO HECOCTOSITE/IbHOCTD TPAHCIUIAHTATA, a TAKoKe
runodyHkuMo TpaHcmrantara. CyliecTBYIOT (DaKTOPBI
pucka HT, KoTopble MOTYT OBITb CBSI3aHBI C OCHOBHBIM 3a-
0oneBaHMeM, BUAOM TPAHCIUIAHTALMU ¥ IIPOBORUMBIM
IpeATPAHCIUIAHTALMIOHHBIM KOHJVIVIOHVPOBAaHMEM, MOCT-
TPAHCIUTAHTALIOHHBIMU COOBITMAMHU. YacToTa pasBUTUS
INAHHOTO OCTIO>KHEHMsI NPV HECOBMECTMMBIX TPaHCIIAHTA-
LIMAX OCTAETCS Ha [IPEXKHEM YPOBHE, UTO 3aCTaB/IsIeT UCKATh
HOBBIe (PaKTOPBI pICKa ¥ BOSMOYKHBIE ITy TU BO3[EIICTBIS Ha
Hux. OfHUM 13 MaJION3y4YeHHBIX BJIVIAHUIN SABJIAETCSA a/ljIo-
peakTuBHOCTD HaTypanbHbx knwiepoB (HK) B nampase-
HUM XO351MH IPOTUB TpaHCIUTaHTaTa. Lleb paboTsl cocTo-
sla B M3YYEHWMM BVSHUS MHTUOMPYIOLIETO KUIIEPHOTO
uMMyHormobyaHomnogobHoro penentopa (KVMP2DL3) na
pasBUTVIE HECOCTOATENIbHOCTY TPAHCIUIAHTATA Y PELIMIINEH-
TOB aJUIOT€HHBIX TeMOIIO3TNYECKIX CTBOJIOBBIX K/IETOK IIPU
3/I0Ka4eCTBEHHBIX U HE3TIOKAYECTBEHHBIX 3a00/IeBaHAX.

Marepuanbl n MeToAbl

B nccnenoBanmy ObIv poaHanu3upOBaHbI 06pa3Ibl KPO-
BU 66 PETNIINEHTOB T'€MOIIO3TNYIECKNX CTBOJIOBBIX KJ/IETOK.
TenoTunmpoBaHue OCyIECTBANN METOIOM IONTMMEPA3HO
LIETTHO peaKLnn C CUKBeHC-CrenuniecKuMu rnpanmepa-
mu (PCR-SSP) c ucnionbzosannem Ha6opos KIR Genotyping

SSP Kit (IBAG Healthcare, Germany). OneHnBanoch Bius-
Hye Hammuusa KIR2DL3 Ha pasBuTHe HECOCTOATENTbHOCTH
TpaHcitaHTaTa. CTaTMCTUYECKUIT aHA/INU3 JaHHBIX IIPOBO-
IuIcs ¢ ucnonb3oBaHmeM R 4.1. [I7s omjeHKM cTaTucTude-
CKOJI 3HAaUMMOCTY Pas3Nyunil MeXY IBYMsA He3aBYICUMBIMMU
BpIGOpKamMy ucronb3oBanca U-kputepuit ManHa-YUTHM.
Pasnmmuns npusHaBanuch sHaunMbIMu IIpu p<0,05.

Pe3ynbratbl

Ha pucynxke 1 noxasano pauaHue Hammuusa KVMP2DL3 na
pasBUTHE HECOCTOATENbHOCTM TpPaHCIUIaHTaTa. Ilo momy-
YEeHHbIM JAHHBIM, OTCYTCTBUE laHHOro KNP y penunmenra
reMOIIO3TUYIECKIX CTBOIOBBIX KJIETOK aCCOLUMMPOBAHO C [0~
CTOBEPHO IIOBbIIIEHHbIM pUCKOM pasBuTua HT.

BbiBopbl

[TonyyeHHble JAHHBIE CBUJETEIbCTBYIOT O TOM, YTO OTCYT-
CTBMe y peummuenTa mHrubupyiomero KVMP2DL3 moxet
YBEINYMBATh PUCK PAa3BUTUA HECOCTOATETbHOCTY TPAHC-
mwiaHTaTa. C y4eToM He6OJBbLIOr0 HAaKOIUIEHHOTO OIIbITa
KaK B HAIIUX HaOMIONEHNAX, TaK U B INTEPATYpe, JaTbHell-
IIMe MCCeloBaHNA IMEIOT BaKHOe 3HaYeHe.

KnioueBble cnoBa

KunepHslit MMMYHOIIOOYIMHOIOFOOHBII peLienTop, Ha-
Typa/IbHble KWIIEPbl, TPAHCIUIAHTALWsI A/UIOT€HHBIX Te-
MOIIOSTUYECKUX CTBOJIOBBIX KJIE€TOK, HECOCTOSATENTbHOCTD
TPaHCITAaHTATA.
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RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia
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Introduction

Use of post-transplantation cyclophosphamide (PTCy) with
or without additional immunosuppression has been shown
to be effective prophylaxis against GVHD following differ-
ent types of HSCT in adults with hematological malignan-
cies. However, there are limited reports on allo-HSCT with
PTCy in children. The aim of the study was to compare
efficacy of unrelated HSCT with PTCy and conventional
ATG-based GVHD prophylaxis in children with AML.

Patients and methods

We have retrospectively evaluated outcomes in 90 cases of
first allogeneic HSCT from matched (n=68), or 9/10 mis-
matched (n=22) unrelated donors performed by the CIC725
team for children with AML. PTCy was used in 33 patients
(37%), and ATG-based GVHD prophylaxis regimens was
performed in 57 patients (63%). We excluded those pts
who received combination of PTCy and ATG. The median
patient age was comparable between PTCy-group and con-
trol group (8.8 y.o vs 8.4 v.0., p=0.779). The disease status
pre-transplant in PTCy- versus ATG-treated patients was as
follows: 1st complete remission (CR1), in 21 (63.6%) and 23
cases (40.4%); CR2, in 5 (15.2%) and 16 cases (28.1%); ad-
vanced disease (non-CR1/CR2),in 7 (21.2%) and 18 patients
(31.5%, p=0.111). Ratios of MMUD donors were similar in
the groups (24.5% vs 24.56%). Bone marrow served as the
stem cell source in 40 patients (44%); PBSC, in 50 (56%),
p=0.106. Myeloablative conditioning (MAC) was used in
57.7% of total, and its usage was comparable between the
study groups (p=0.384).

Results

Cumulative probability of engraftment on day +42, time to
neutrophils and platelet engraftment were similar between
groups: 90.9% (95%Cl 72.0-97.3%) vs 84.2% (95% CI
71.3%-91.7%), p=0.277; 21 (19-25) days vs 17 (14-19) days
(p=0.277); 20 (18-25) days vs 17 (14-20) days, p=0.5, re-
spectively. OS rate was higher in PTCy-group: 68.4% (95%
CI 48.9%-81.8%) vs 40.1% (95%CI 27.4%-52.5%), p=0.01,
with median follow-up of 79 months (31-225). There was
no difference for the 2-year EFS, 2-year relapse incidence
between the study cohorts: 60.6% (95%CI 42%-74.9%) vs
45.5% (95%CI 32.4%-57.9%), p=0.119; 33% (95%CI 17.9%-
49.6%) vs 19.3% (95%CI 10.2%-30.5%), p=0.193. The inci-
dence of grade II-IV aGVHD, III-IV aGVHD at day 125,
moderate-severe cGVHD incidence at 3 years, 2-year NRM
rates were significantly lower in PTCy-group: 19.7% (95%CI
7.8-35.5%) vs 62% (95%CI 46.1-74.4%), with p<0.001; 9.8%
(95CI% 2.4-23.4%) vs 40.6 (95%CI 26.4-54.3%), p=0.004;
25.2% (95%CI 9.7%-44.2%) vs 71.7% (95%CI 50-85.3%),
p<0.001; 6.1% (95%CI 1-17.9%) vs 35.1% (95%CI 22.9-
47.5%), p=0.002, respectively.

Conclusion

The use of PTCy in children with AML receiving HSCT from
MUD/MMUD is a promising option. If compared to ATG
prophylaxis, PTCy shows better aGVHD and cGVHD cont-
rol, lower non-relapse mortality and OS benefit, without in-
creasing primary graft failure and relapse risk.

Keywords

Acute myeloid leukemia, children, allogeneic hematopoiet-
ic stem cell transplantation, post-transplant cyclophospha-
mide, efficiency.

CpaBHeHue 3G PeKTMBHOCTU NOCTTPAHCMAIAHTALMOHHOIO LMKNodpochaMuaa n Knaccmyeckoi
npo¢unaktnkm PTIX npu annorenHon HepoacTeeHHon TICK y peten ¢ oCcTpbiM MUeNonaHbIM
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Beepenue

[lo6aBreHye MOCTTPAHCIUIAHTALMOHHOTO LKI0(pochamy-
ma (ITTLI) x cTaHmapTHOI IpOoQUIAKTIKE PeaKLN «TPaHC-
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wiaHTat npotus xo3syHa» (PTIIX) mpu pasnn4HbIX Bugax
ammorennoit TI'CK (anno-TT'CK) mpuBeno K CHIDKEHMUO
YaCTOThl KIMHMYECKM 3HAYMMOI OCTPOIl M XPOHMYECKOII
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PTIIX y B3pOC/IBIX peLMIIMEHTOB C OCTPBIMU JIEIIKO3aMU.
Opnaxo manHbIx o npuMeHenun IITII y mereit mano. Lenn
UCCENIOBAHNA — CPaBHUTb Pe3yIbTaTbhl HEPOJCTBEHHON
amno-TI'CK ¢ npodmrakruxoit PTIIX ¢ ucnonb3oBaHuem
IITL n pexuma npodUIAKTUKM HA OCHOBE aHTUTUMOLIU-
tapHoro rno6ymna (ATT) y gereit c OMJIL.

MauneHTbl M MeToAbI

ITpoBemeH peTpOCHEKTUBHBIN aHAMU3 pe3ynbraTtoB 90 an-
norenHsix TTCK or coBMecTMMBIX (N=68) MM YaCTUIHO
coBMecTuMbIX (9/10) (n=22) HEpOACTBEHHBIX LOHOPOB Y
neteit ¢ OMJIL.

IITLI nconb3oBaH y 33 (37%) manyueHToB, pe>XxuM npodu-
maktuky PTIIX na ocHoBe ATT - y 57 (63%). IlanuenTsr,
nomyuysue kombyHamyo IITI] u ATT, 6bUmn NCKITIOYeHbI
U3 MICCIeNOBaHNA.

Mennana Bo3pacTa MalMeHTOB ObUTa COMOCTaBMMA MEX[Y
rpymmamu (8,8 et vs 8,4 net , p=0.779). Craryc 3abonesa-
Hus nepep, TTCK B rpynme ¢ IITL n ATT: 1 monnas pemuc-
cus (IIKTP) y 21 (63,6%) u 23 (40,4%) maumentos, IIKT'P2
y 5 (15,2%) u 16 (28,1%), npoxBunyTast ctagus 3abonesa-
HusA -y 7 (21,2%) n 18% (31,5%) (p=0,111). Konnyecrtso yva-
CTUYHO COBMECTUMBIX JOHOPOB OBIIO COMOCTABUMO MEXIY
rpynmnamu (24,5% npotus 24,56%, p=1). Vcrounnkom I'CK
ObLT KOCTHBI MO3T y 40 (44%) manmentos, IICKK - y 50
(56%). MnenoabmaTuBHbL PEKUM KOHAVLIMOHUPOBAHMS
(MAK) 6p171 rcrionb3oBaH y 57,7% Bcex HaIjMeHTOB, MCIIOIb-
sosaH1e MAK 6b110 cpaBHIMO MexXay rpymmamu (p=0,384).

Pe3ynbtarsl

KymynsaTuBHast BEPOSITHOCTD IIPYDKUBIIEHNMS K 42 [IHIO, Me-
[MaHa BOCCTAHOB/IEHNS HEMTPO(UIOB 1 TPOMOOLUTOB He
OT/INYaNUCh MeXAy rpynmamu: 90,9% (95%0M 72,0-97,3%)
vs 84,2% (95%0M 71,3-91,7%) p=0,277; 21 pmenn (19-25

1C-02

nHeit) vs 17 pueit (14-19 pueit) (p= 0,277); 20 (18-25) pHeit
vs 17 (14-20) pueit; p=0,5, coorBeTcTBeHHO. Ob1Iast BBI-
X1BaeMoCTpb 6Obuta Bbire B rpymme ITTI: 68,4% (95%0V
48,9%-81,8%) vs 40,1% (95%0N 27,4%-52,5%), p=0,01,
MelMaHa HabmogeHusa cocraBuma 79 (31-225) mecaAnes.
He 6510 3HAYMMBIX pasmuyuii B 2-X JeTHeN 6e3pennans-
HOIl BBDKMBAeMOCTM U KyMY/IATUBHOM 4YacTOTe peLupiu-
BOB Mexxnay rpymnnamu: 60,6% (95%IN 42-74,9%) vs 45,5%
(95%/M1 32,4-57,9%) p=0.119; 33% (95% M 17,9-49,6%) vs
19,3% (95%4M 10,2-30,5%), p=0,193. KymynarusHas yac-
toTta OPTIIX II-IV cT., oPTIIX III-IV cT. x 125 gHio, cpen-
HeTsDKeToN 1 Tspkenoll xpormdeckoit PTIIX 3a 3 ropa, 2x
JIeTHEI! TPAHCIUIAHTALMOHHOI JIeTATbHOCTY ObUIM 3HAYM-
Mo Hypke B rpymie ITTL: 19,7% (95%0M 7,8-35,5%) vs 62%
(95%01 46,1-74,4%) p<0,001; 9,8% (9501% 2,4-23,4%)
vs 40,6 (95%W 26,4-54,3%), p=0,004; 25,2% (95%M 9,7-
44,2%) vs 71,7% (95%[11 50-85,3%), p<0,001; 6,1% (95% 1
1-17,9%) vs 35,1% (95% 22,9-47,5%), p=0,002, cooTBeT-
CTBEHHO.

BoiBop,

[Tpumenenne IITL] y geteit ¢ OMJI nocne anno-TTCK or
COBMECTUMOTO M 4YacTMYIHO coBMectumoro (9/10) nHepop-
CTBEHHOTO JJOHOpa — MHOroobeInaromas onmus. B cpasue-
Hy ¢ ATT, ITTLI obecrieynBaeT My4uInii KOHTPOIb OCTPOIA
u xponndeckoit PTIIX, npeumMyiectsa B 0611eil BbDKUBae-
MOCTH, IeMOHCTPUPYET HU3KYI0 TPAHCIUIAHTAI[MOHHYIO JIe-
Ta/IbHOCTD, He TIOBBILIAET YACTOTY II€PBUYHOTO HEIIPYIKUB-
JIeHV TPaHCIIAHTaTa ¥ PUCK pelyANBa.

KnioueBble cnoBa

OcTpblil MUETIOUAHBIN JIEMIKO3, AeTW, A/JIOTeHHAsA TPaHC-
IUIAHTALVISI TeMOIOITUYECKMX CTBOJIOBBIX KJIETOK, IIOCT-
TPaHCIUTAHTAL[MOHHBI INKI0dochamnn, 3¢pdeKTUBHOCTD.

Dynamics of cellular immunity in patients with acute myeloid and acute lymphoblastic
leukemia at the stage of induction therapy as an indicator of secondary immunodeficiency
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Contact: Olga V. Gerasimovich; phone: +375 293 758313, e-mail: gerasimovichov@gmail.com

Introduction

Acute leukemias are immune-mediated diseases, the severi-
ty of the clinical condition is largely determined by changes
in the patient’s immune system caused both by the disease
itself and its pathogenetic treatment. At the onset stage of he-
moblastosis immune system cells deficiency develops due to
cytopenia initiated by blast cells replacing normal hemato-
poiesis. At this stage immune defense works due to residual
population of highly differentiated immunocompetent cells
and antibodies produced by these cells. Changes in cellular
composition of bone marrow immune pool on later stages
after induction polychemotherapy directly and indirectly af-
fect the secondary immunodeficiency development (due to
the cellular component and, subsequently, humoral immu-
nity).

Materials and methods

The study included 14 adult patients diagnosed with acute
leukemia who received polychemotherapy during induc-
tion. In 9 cases therapy was given for acute myeloid leu-
kemia (AML) according to “7+3” regimen, 1 patient with a
mixed-cell leukemia with myeloid predominance received a
course of FLAG-Ida, and 3 patients with acute lymphoblas-
tic leukemia (ALL) received Hyper-CVAD/HMA (course of
Hyper-CVAD-1) in 2 or CALGB in 1 case. The study cohort
was recruited according to the main hematological diagno-
sis. All patients included were evaluated according to clinical
and demographic characteristics (results of regression anal-
ysis do not suggest an effect on cellular immunodeficiency
development, p=0.27). The primary result of the analysis was
a decrease in CD3 + and CD19 + cells levels compared to
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reference interval at the stage of hematopoiesis detuning af-
ter induction (median of day +21 after the course was fin-
ished).

Results

In the studied cohort 3 patients had infectious compli-
cations at diagnosis verification stage, and 4 patients had
infectious episodes during chemotherapy-induced cyto-
penia period. In AML subgroup the median CD3+ lym-
phocytes level was 0.636x10°/ml, while the reference range
is within 1.1-1.7x10°/ml (Fig. 1). The median CD19+
lymphocytes level was 0.0025x10°/ml (normal range
0.2-0.4x10°/ml). The CD3+/CD19+ ratio in ALL subgroup
was 0.41 to 0.036x10°/ml. At the same time, there were
85.15% of CD3+ cells among lymphocytes in AML and
85.15% I ALL patients. The CD3+ / CD19+ ratio at screening
and hematopoiesis detuning was 5.5:1 and 8.5:1, respectively.
In the pool of CD19+ cells, the predominant class of cells
was memory B-cells (CD19+ CD27+ IgD- IgM-) as seen in
Fig. 2. In AML and ALL subgroups they made for 71.15%
and 64.9% of total B-cell pool, respectively.

Conclusion

The absolute T-cell deficiency and absolute or relative B-cell
deficiency in patients with AML and ALL after induction
polychemotherapy leads to a state of secondary immuno-
deficiency, which is an indicator of an increased risk of in-
fectious episodes development caused by different infectious
agents. The memory B-cell predominance among CD19+
population illustrates immune system adaptation to cytope-
nia and newly formed elements deficiency, leading to short-
age of both cellular and humoral immune system compo-
nents.
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Figure 1. Main lymphocyte subpopulations (%)
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Figure 2. Memory B-cells on screening and detuning
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[INHAMMKA KNETOYHOr0 UMMYHUTETA \ NALMEHTOB C OCTPbIM MUENOUAHBIM U OCTPbIM
nuMdobNACTHLIM NeiiKo3amMm Ha 3Tane MHAYKLUMOHHOI Tepanum Kak noKasaTtesb BTOPUUHOIO

NMMyHodeduLnTa

Onbra B. Tepacumosuy, Virops A. Vickpos, Vipuna 0. Jleapnaa

Mumckuil Hay4HO-NPAKMUMECKUTL YeHmpP XUpypeuu, mpancnaanmonouu u zemamonoeuu, Mumck, Pecnybnuxa Benapyco

BeBepenue

OcTpble JIEMIKO3BI AB/IAIOTCSI MMMYHOOMOCPETOBAHHBIMMU
3a00/1eBaHUAMM, TSXKECTh KIMHUYECKOTO COCTOSAHUSA BO
MHOTOM OIIpefie/IsIeTCsT M3MEHEHUSAMI MMMYHHOI CHCTEMBI
60/IbHOTO, BbI3BAHHBIMU KaK CaMUM 3a00J/ieBaHMEM, TaK U
[IPOBOIMMBIM [ATOreHEeTHYeCKUM ylederreM. Ha arame ne-
6rora reMo6/1acT0O3a AePUINUT KI€TOK MMMYHHOI CHCTEMBI
CBsA3aH C LMTOIIEHMEN 3a CYeT 3aMelleHUs HOPMaJIbHOIO
KPOBETBOPEHMsI OJIACTHBIMM K/IETKaMJ, MIMMYHHAsI 3alinTa
opranusMa paboTaeT 3a CYeT OCTATOYHOI PE3ePBHOI YaCTH
BBICOKOZ((PEPEHIPOBAHHBIX  MMMYHOKOMIIETEHTHBIX
KJIETOK M HapaGOTAaHHBIX MU aHTUTEN. VI3MeHeHus B Kile-
TOYHOM COCTaBe MMMYHHOTO IIy/a KOCTHOTO MO3Ta II0C/Ie
[IepeHEeCEHHOT0 3TalNa MHAYKIMOHHO TOMMXNMUOTEPAIIII
[PSIMBIM IIyTEM J OIIOCPEJOBAHHO BIUSIOT Ha PasBUTHE
BTOPUYHOTO MMMYHOAePUINTA (32 CYET KIETOYHOTO KOM-
[IOHEHTA, B [IOC/IEAYIOLEM BOB/IEKas [yMOPAJIbHBI UMMY-
HUTET).
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Matepuan u metogbl

B mccnenoBanme ObUIM BKIIOUEHBI 14 B3POC/TBIX Mal{MeH-
TOB C IMaTHO30M OCTPbIiT JIeIIKO3, MOTYyINMBIINX MHYKLIU-
OHHBIII 3Tall MONMXMMMOTepaNny: 9 MalYeHTOB C OCTPBIM
mueonaHbM eitkoszoM (OMJI), monyumBIinx crenudu-
Yyeckoe JiedeHMe: MHAYKIMOHHBI KypC IOMMXMMHIOTEpa-
UM 110 cXeMe «7+3», 1 MalMeHT ¢ CMelIaHHO-K/IeTOYHbIM
BapUAHTOM C MUEIOMAHBIM IIpeob/IaiaHmeM, MOy INBIINIT
Kypc nonuxumuorepamnun 1o cxeme FLAG-Ida, 3 manuen-
Ta ¢ ocTpeM mMpobmacTHeM erikosom (OJIJT) Ha mpo-
rpaMMHOII Tepamyu 1o nportokony Hyper-CVAD/HMA
(xypc Hyper-CVAD-1) n 1 maument ¢ OJUI Ha mporpam-
MHoili Tepanuu o nporokony CALGB. Viccnenyemasi koropTa
Habupazach M0 OCHOBHOMY I'eMaTO/IOTMIEeCKOMY [MArHO3Y.
Bk/moyeHHbIe TALVEHTbI ObUIM OLJeHEHbI IO KIMHIIECKIM
U ileMorpaduuecKuM XapakTepucTrKaM (II0 pesyabrary pe-
IPECCHOHHOTO aHA/IM3a He BIUAIOLINe Ha pa3BUTHE K/IeTOY-
HOTO UMMYHOZeduImTa, p=0,27). 3a IepBUYHBII Pe3y/IbTAT
aHa/mM3a 6bpUI0 IPUHATO cHIDKeHMe ypoBHs CD3+ n CD19+

@ cttjournal.com
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KJIETOK OT YPOBHA peePeHCHOro MHTepBaa Ha JTaIle OT-
CTPOJIKM KPOBETBOPEHM:A IOC/Ie IIPOBeNEHUA MHYKIIU-
OHHOTO Kypca NOMMXMMHOTepammyu (MefmaHa +21 CyTKu
IoCyIe Kypca).

Pe3ynbrarsl

Cpenu o611ero 4ncia MCCIe[OBAHHbIX Y 3 MAIMEeHTOB MMe-
7 MeCTO MH(EKLMOHHbIe OCTOXKHEHNs Ha aTamne Bepudu-
Kalyy AMarHo3a, y 4 NanueHToB MH(EKIVIOHHbIE SII30MbI
BO3HMK/IM B IIepyOfi IUTOIIEHNN. B rpymme maunmeHTOB C
OMIJI Mennana yposHs CD3+mmmdonytos 0,636 ThIC./MKIT
(mpn pedepeHcHOM MHTepBane HOpMbI 1,1-1,7 ThIC./MKI),
mepmana CDI19+mimbornuros - 0,0025 thic./mxn (0,2-
0,4 tbic./MK). PacnpeneneHue B IpylIle IAIVIeHTOB C
OJIJI:  CD3+xnerkn 0,41 Ttbic./MK1, CDI19+knerkum -
0,0365 teic./mxin. [Tpn atom moms CD3+kaeTok B 06uiem
myne muMouuToB y manueHToB ¢ OMJI 87,8%, y nauueH-
toB ¢ OJIJI - 85,15%. CootHomenne knetok CD3+/CD19+
Ha 3Talax CKPYHMHIA Y OTCTPONKM KPOBETBOPEHMS COCTa-
Buo 5.5:1 u 8.5:1 coorsercTBeHHO. B mynme CD19+kmeTok
peo6afalonMM K/IacCcOM KIJIETOK sABJAIOTCA B-KaeTku

1C-03

mamatu (CD19+ CD27+ IgD- IgM-) kak B rpynme manu-
e"ros ¢ OMJI, Tak u y manuenrtos ¢ OJIJL: 71,15% u 64,9%
COOTBETCTBEHHO.

3aknyeHue

A6comotapiit fepuuut T-mMMpOLIUTOB 1 aOCOMIOTHBIN U
OTHOCKUTENbHBI feduuut B-mumMQonnuTos y manmueHToB ¢
OMUJI u OJIJI nocrne npoBefieHNA MHAYKLIMOHHOT O 3Tara Mo-
JIVMXUMMOTEPATINY IIPUBOJUT K COCTOSHUIO BTOPUYHOTO UM-
MyHopepUIUTA, ABJIAIOLMIICA II0Ka3aTe/leM [IOBBILIEHHOIO
pucKa pasBUTUA MHQEKIMOHHDBIX 3MM30[{0B PA3HOI 9THUO-
norun. IIpeumyiiectBenHas orcrpoiika myna CD19+xre-
TOK 4epe3 B-KjeTKu mamATM ITOKa3bIBaeT afalTMBHOCTH
MIMMYHHOJ CHCTEMBI K YC/IOBMAM LVTONEHMY U Aeduunra
BHOBb 00pa3yeMbIX 3/IEMEHTOB KJIETOYHOTO 1 TYMOPa/IbHO-
ro KOMIIOHEHTOB.

KnioueBble cnoBa

OcTpblit n€1iK03, KIeTKM MMMYHHON CHCTEMBI, BTOPUYHBIN
UMMYHORePUINT, NH(EKIMOHHDII STIN30.
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Introduction

Portable non-invasive ventilation (PNIV) is a modern op-
tion of respiratory support in the treatment of acute and
chronic respiratory failure. Efficiency of PNIV was previous-
ly noted in patients with obstructive sleep apnea syndrome,
ventilation-type respiratory failure in chronic obstructive
pulmonary disease, bronchial asthma and lung damage in
the new coronavirus infection SARS-CoV-2 with signs of
hypercapnia. PNIV contributes to the creation of positive
pressure in the respiratory tract and improves gas exchange
in the form of reducing signs of hypoxemia and hypercapnia
by increasing bronchial permeability and alveolar ventila-
tion, and also reduces fatigue of respiratory muscles. To date,
there are no literature data on the PNIV using in patients
with bronchiolitis obliterans (BO) after allo-HSCT. The aim
of current study was to evaluate the efficiency of PNIV as an
ancillary treatment of BO in the structure of chronic GVHD
after allo-HSCT.

Patients and methods

The study included 17 patients (11 women and 6 men) af-
ter allo-HSCT with BO, according to the NIH criteria. The
median age was 35 (18-57) years. All the patients received
FAM-like (100%) and immunosuppressive therapy (88%).
Complex pulmonary function tests (PFTs) (spirometry,

body plethysmography, diffusion capacity of carbon mon-
oxide (Dlco) and arterial blood gas test were performed.
Clinical characteristics are presented in Table 1. Seven (42%)
patients with significant PFT abnormalities were selected for
PNIV. Signs of hypercapnia and hypocapnia were identified
in 5 (71%) and 2 (29%) cases respectively. Portable automa-
tic devices Prisma 25S (Loewenstein Medical (Weinmann),
Germany) were used for PNIV. The early treatment response
was assessed according to the NIH criteria by the changes of
forced expiratory volume in one second (FEV1) - partial re-
sponse (= 10%, increase), stabilization (< 10% change), pro-
gression (> 10% decrease), as well as a clinical assessment by
the decrease of dyspnea by at least 1 point according to the
modified Medical Research Council (mMRC) scale.

Results

After 2 weeks of PNIV, six patients (86%) demonstrated pos-
itive dynamics by the decrease of dyspnea and an increase in
exercise tolerance by 1 point or more to the mMRC scale. The
control PFTs in 3 (43%) patients demonstrated a decrease
in the residual volume and an increase in the vital capacity,
FEV1 and Dlco. Repeat control PFT control in one patient
after 3 months using PNIV showed the maintenance of pos-
itive functional dynamics. One patient refused to perform
control PFT and continue using PNIV. One patient died due
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to bronchopulmonary infection developed before the start
of PNIV. Two patients couldn’t perform control PFTs due to
poor performance status and continued using PNIV for 3
months. After 3 months, both patients showed the decrease
of dyspnea to the mMRC scale, but only one patient had pos-
itive functional dynamics. The second patient had progres-
sion of cGVHD with significant weight loss. His control PFT
showed an increase in obstructive and restrictive disorders.
Taking into account the positive clinical dynamics, PNIV
was continued in 5 patients with BO.

IMMUNE COMPLICATIONS |

Conclusion

Respiratory support can play a significant role in the com-
plex treatment of BO after allo-HSCT. This study demon-
strates an encouraging short-term effect of PNIV in reduc-
ing obstructive disorders and increasing exercise tolerance.
The long-term effect of PNIV in the treatment of pulmonary
GVHD requires further observations.

Keywords

Portable non-invasive ventilation, bronchiolitis obliterans,
allo-HSCT, chronic graft-versus-host disease.

Table 1. Clinical characteristics of patients with BO after allo-HSCT

Characteristics Value
Total number of patients, n (%) 17 (100)
Age, years, median (range) 35 (18-57)
Gender, n (%)
Female 11 (65)
Male 6 (35)
Diagnosis, n (%)
SAA 3(18)
AML 6 (35)
ALL 3(18)
(ML 2(M)
Lymphomas 3(18)
Bronchiolitis obliterans severity, n (%)
1 grade (FEV1 60-79%) 7(41)
2 grade (FEV1 40-59%) 3(18)
3 grade (FEV1 <39%) 7(4)
Arterial blood gas test parameters, median (range)
pH 7.42 (7.38-7.45)
Pa(02 37.1(30.8-48.0)
Pa02 88.0 (43.0-108.0)
HCO03act, mmol/I 233 (19.0-31.9)
BE (ecf), mmol/I -0.9 (-4.8 to +7.6)
02 SAT, % 98.0 (78.4-99.6)
tC02 515 (29.2-68.9)

Abbreviations: SAA - severe aplastic anemia, AML - acute myeloid leukemia, ALL - acute lymphoblastic leukemia, CML - chronic myeloid
leukemia, FEV1 - forced expiratory volume in one second, PaCO2 - arterial carbon dioxide partial pressure, PaO2 - arterial oxygen partial
pressure, HCO3 act - hydrogen carbonate, BE (ecf) — base excess, O2 SAT - arterial oxygen saturation, tCO2 - total amount of carbon dioxide

[MopTaTBHAs HEeMHBA3UBHAA BEHTUNALMS NIETKUX Npu 0bnutepupylouiem bpoHxuonute nocie
aNNOreHHo TPAHCMIAHTALLMN FeMOMO3TUYECKNUX CTBOJIOBbIX KNETOK
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20CNUMATILHOTL C KYPCOM ALep2Osioeuld U UMMyHonozuu um. akademuxa M. B. Yepropyuxoeo, Canxkm-Ilemep6ype, Poccus;
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um. W. I1. ITasnosa, Canxm-Ilemep6bype, Poccus

Beepenue

IlopraTuBHass  HeMHBa3WBHAasA  BEHTUIALUA  JIETKUX
(IIHVBJI) sBnseTcs COBpeMEHHBIM BapMaHTOM peCIy-
PaTOPHOI HMOANEPXKKM B JIEYEHUIN OCTPOI M XPOHMYECKON
IbIXaTeIbHOI HefocTaTouHOCTI. D dekruBrocTs [THVBII

Obl1a OTMeYeHa paHee y MAIMeHTOB C CUHPOMOM 0OCTPYK-
THBHOIO HOYHOTO aIlHO® CHA, BEHTWIALVMOHHBIM TUIIOM
IBIXaTelbHOM HEJOCTATOYHOCTY IPU XPOHMYECKON 00-
CTPYKTUBHOII 60JIe3HU JIETKMX, OPOHXMAIbHOI acTMe 1 II0-
paXkeHMeM JIETKMX TIPY HOBOJ KOPOHABUPYCHON MHpeKINU
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SARS-CoV-2 ¢ npusnakamu runepkanaun. ITHVIBJI cno-
COOCTBYET CO3HAHUIO IIOJIOKUTEIPHOMY HAB/ICHUIO B JbI-
XaTe/IbHBIX IIyTAX M YIydIlaeT ra3000MeH B BUJIe YMeHb-
IIeHNA IPU3HAKOB TUIIOKCEMUV M TUIIEPKAIIHMM 32 CYeT
yBemI4eHns 6POHXMANbHO IPOXOVIMOCTU M aTbBeOJAp-
HOI BEHTWIALINY, @ TaKXKe CHIDKAeT yTOM/IAEMOCTD JbIXa-
TENbHOM MYCKynaTypbl. K HacroslleMy BpeMeHM B /IuTe-
paType OTCYTCTBYIOT AaHHbIe 06 mcronbdoBauyy [THVIBJI
npu obmmrepupyromeM Opouxnomnre (OB), pasBuBLIMM-
cs y manyentoB nocie amto-TTCK. Lenpo paboTsl 6bu1a
otenka addexrnsuoctu [THVBJI B kadecTBe BCromora-
TENLHOTO JIedeHus obnmurepupyowero 6pouxuonuta (OBb)
B crpykrype XPTIIX nocne anno-TTCK.

MaumeHTbl M MeToAbI

B uccnegosanme 6bun BKI0OYeHb! 17 manuenTos (11 >keH-
muH u 6 MyxunH) nocite awno-TTCK ¢ OB, gnarnoctu-
POBaHHBIM B cooTBeTcTBMM ¢ Kputepusamu NIH. Mennana
Bo3pacTa cocraBwia 35 (18-57) met. Bce manueHTsl moOly-
vanu FAM-nopo6nyto (100%) 1 MMMYHOCYIIPECCHBHYIO Te-
pamio (88%). BIOMHANNCH KOMIUIEKCHOE VCCIIeJOBaHMe
¢yukuuy BHemHero ppixanus (OBJ) (cnmpomerpus, 6o-
nutteTn3Morpadus, oneHka gndy3noHHO Croco6HOCTI
nerknx (Dlco)) n omeHka ra3oBoro cocraBa aprepuanbHON
KkpoBy. KimHMuYeckas XapakTepUCTUKa IIpefCTaBlIeHa B
tabnuue 1. Otobpanst 7 (42%) maLMeHTOB CO 3HAYMMBIMU
HapymeHusamu OBJI. ITpu aToM NpusHaKM TUNEPKATHUK
M TMITOKAHMM BbIsABIEHBI B 5 (71%) m 2 (29%) cnydasx
cootBeTcTBeHHO. [ nposegenusa [THVIBJI ucnonb3osa-
JIVCh TIOPTATVBHbIE aBTOMAaTH4eCcKye anmaparel Prisma 255
(Loewenstein Medical, Tepmanns). OneHnBancs KpaTko-
CPOYHBII OTBET Ha IIPOBOAVIMOE JIEY€HIE B COOTBETCTBUM
¢ kpurepusamu NIH 1o nsmenennio o6pema popcupoBaH-
HOTO BbIJIOXa 3a OfHY cekyHay (O®B1) - yacTu4HbI OT-
BeT (mpmpoct 210%), crabumusaumsa (<10%), mporpeccust
(cHmkenne Ha >10%), a TaK>Ke KIMHUYECKAS OLIEHKA B BIJE
YMEHbIIEHNs BBIPRKEHHOCTY ONBIIIKM II0 KpailHeil Mepe
Ha 1 6amn mo mkane modified Medical Research Council
(mMRC).

1C-04

Pe3synbtatbl

Yepes 2 nepenu [THVBJI y 6 (86%) manyeHTOB OTMedeHa
MOJIOKUTeNbHAA AMHAMUKA B BUJIe YMEHbIIEHNUA CTeIeHM
BBIPKEHHOCTY OfBIIIKY ¥ MOBBINIEHUs TOEPAHTHOCTU K
¢dusndeckoit Harpyske Ha 1 6amt n 6osee o mxare mMRC.
Konrponpubie ®B]] y 3 (43%) manueHTOB IPOgEMOHCTpPU-
POBaN CHIDKEHNE OCTATOYHOTO 00BEMOB JIETKIX, TIPUPOCT
KusHenHoit emkoctu nerknx, O®B1 u Dlco. IToBTopHBIi
koHTponb OBJl y onHOI maneHTKN Yyepes 3 MecALla UCTIONb-
sosaHua IIHVIBJI nokasas coxpaHeHMe IIOJIOKUTEIbHON
¢byHkiuoHanpHoI ArHaMMUKM. OfUH MAlMeHT 0TKa3a/ICs OT
BBINONHEHNA KOHTponbHOM ®BJI u mpopomkennsa I[THVBJIL.
OnuH manueHT TOrM6 OT OGPOHXONETOYHON WHEKIUIL,
pasBusIerica eme fo Havana [IHVBJI. C yyetoM TskecTn
COCTOAHMA 2 TMaljieHTa He CMOITIM BBIMOTHUTH KOHTPOJb
@B/, nm 65112 npopomkena ITHVIBJI B Teuenne 3-x mecs-
neB. Yepes 3 mecsna o6a manueHTa MpoOJeMOHCTPUPOBAIN
yMeHbIlleHMe OfpIKY 110 1Kane mMMRC, ofHaKo 1MOmoXM-
TelbHAasA (YHKIMOHA/IbHAA AMHAMUKA OTMEYeHa TOJIBKO Y
OJJHOTO IaljMieHTa. ¥ BTOPOro MalyieHTa MMelach Iporpec-
cust XPTTIX co 3HaYMTENbHBIM CHIDKEHMEM MaccChl Tena. Ero
koHTponbHas OBJ] mokasaa HapacTaHye KaK 0OCTPYKTUB-
HBIX, TaK ¥ PECTPUKTUBHBIX HapyieHMit. C y4eToM I0oyI0-
>KNTenbHO KiyHndeckoit guHamuky [THVIBJI npogomkena
Y 5 HalMEeHTOB.

BbiBopbl

PecrimpatopHas mopjiepskka MOXKeT UIpaTh BayKHOe 3Ha-
4yeHMe B KoMitekcHOM nedeHun OB mocnme amno-TTCK.
Hacrosmee nccregoBanme [eMOHCTPUPYeT OOHaJeXMBa-
omit KpaTkocpounblit a¢dexr [THVBJI B yMeHbIIeHUN
OpPOHXOOOCTPYKTMBHBIX HAPYIIEHMII U IIOBBILIEHNs TOJIe-
PaHTHOCTU K (U3MUecKoil Harpyske. JJonrocpouHslit ag-
¢dext [THVBII B nevennn nerounoit popmer xPTIIX Tpeby-
eT Ja/IbHEeNIINX HaOTIoNeHIT.

KnioueBble cnoBa

[TopraruBHasA HeMHBA3VBHAA BEHTW/LALMA JIETKUX, 0O/MuTe-
pupyrowuit 6porxvomut, awio-TI'CK, xponndeckas peax-
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Introduction

Antitumor immunity after allo-HSCT in patients with he-
matological malignancies is mainly determined by full re-
covery of T-cell immunity. Influence of various factors on
immune system reconstitution in patients after allo-HSCT
has been previously studied by many researchers. Our objec-
tive is to analyze an influence of HLA donor-recipient com-

patibility on restoration of T-cell immunity in patients after
allo-HSCT.

Patients and methods

The analysis included 34 patients with acute leukemia,
who underwent allogeneic transplantation at the National
Research Center for Hematology in 2019-2021. Reduced-
intensity conditioning regimen was used in 33 patients,
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myeloablative — in 1. Post-transplant Cyclophosphamide
was used for GVHD prophylaxis, and peripheral blood stem
cells were used as a graft source in all patients. Three patients
underwent allo-HSCT from unrelated HLA-mismatched
donors, 9 - from full matched unrelated, and 22 - from hap-
loidentical donors. The peripheral blood samples were used
on day +30, +60, +90, +180 to analyze reconstitution of T
memory cells (CD8 + / CD4 +: Tnv + Tscm, Tcm, Ttm, Tem,
Tte). The Kruskal-Wallis test was used to determine an im-
pact of a donor type on T cell reconstitution.

Results

There were no statistical differences in reconstitution of
memory T-cell subpopulations between the groups (p> 0.05).
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Conclusion

Thus, it was proved that HLA donor-recipient compatibility
does not affect T cell immune reconstitution during the first
6 months after allo-HSCT in patients with acute leukemia.

Keywords

Allogeneic hematopoietic stem cell transplantation, T-cell
immunity.
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BnnsHue HLA-coBMeCTUMOCTM MeXAY peuyunmeHToM U LOHOPOM Ha BOCCTAHOB/EHME T-KNeTOYHOro
3B€Ha UMMVHHOI CUCTEMbI Y NALMEHTOB NOUIE anNoreHHON TPAHCMIAHTALMUMN reMono3TUYECKNX

CTBONOBbIX KJIETOK

®epysa A. Omaposa, Haranbsa H. Ilonosa, I0ma O. [JaBsigoBa, Hukomait M. Kanpanos, Muxann 0. [Ipokos,
Onspra C. Crapukosa, YibsaHa B. Macnukosa, 305 B. Konosa, 9nbmupa 1. Konbraesa, Exarepuna [I. Muxanbuosa,
Mapus B. JoBbinenko, Onbra M. Koponesa, Auna A. [Imurposa, Hapses C. Jy6Hak, Mo6un V1. Axmenos,

Anna C. Tapmamr, Kcenusa A. Hukudoposa, Bepa A. Bacunbesa, JIapuca A. Kysbmuna, Vipuna B. lanbuesa,

Enena H. IlapoBnyHnkoBa

HavyuonanvHulii meouyuHckuii uccnedosamenvckuti uenmp eemamonoeuu, Mockea, Poccust

Beepenne

[TpOTMBOOIYXO/IEBbII UMMYHUTET Y TAIMEHTOB C reMo6-
nacrosamu nocne anno-TI'CK onpenensercs, raBHBIM 06-
pasoM, BOCCTaHOB/IeHMeM T-K/IeTOYHOrO 3BeHa MMMYHHON
cucteMbl. BrusHMe pasnnuHBIX (AKTOPOB Ha PEKOHCTH-
TYLIMIO MMMYHHOI CUCTeMbI V¥ 601bHBIX mocre anno-TTCK
paccMaTpmBaeTcsl y MHOTMX MCCIefioBaTenell. B manHOI
paboTe MOCTaB/IeHa Ijelb PACCMOTpPETb BIUsHME (paKTOpa
TUCTOCOBMeCTUMOCTH 10 cucTeMe HLA mapnl foHOp-penu-
NJEHT Ha BOCCTaHOB/IeHMe T-K/IeTOYHOTO 3BeHa MIMMYHHOI!
cucreMsl nocne amno-TICK.

MaumeHTbl M MeTOAbI

B ananu3 6pU10 BKIIOYEHO 34 MalMeHTa ¢ OCTPBIMU JIeHKO-
3aMi, KOTOPBIM Obl/Ia BBIIIOJTHEHA a/IOT€HHAsI TPAHCIIIaH-
tauusa B OI'BY «HMMUII rematonornn» Munsgpasa PO B
nepuop ¢ 2019 r mo 2021 r. 33 maumeHTaM IPOBOAMIOCDH
KOH/IUI[MOHMPOBAHNE B PeXXUMe IOHVDKEHHON MHTEHCUB-
HOCTH, 1 B MI€10abIaTuBHOM pesxuMe. [I/1s1 BceX MalieHTOB
c uenbio mpodunaktuky PTIIX ucmonbp3oBacs mocTrpaHc-
IUTaHTAIMOHHBI [uKIodochaMns, B KauecTBe MCTOIHM-
ka tpancmiantara - CKK. V3 obuiero umcna mpoaHamu-
3MpOBAaHHBIX 3 manueHtaMm Obuta BbinonHeHa amro-TTCK

1C-05

OT HEPOJCTBEHHOTO YaCTUYHO COBMECTVMOTO JIOHOPa, 9 ma-
I[MeHTaM OT HepojicTBeHHoro HLA-ueHTMYHOTO I0HOpa 1
22 — OT pOACTBEHHOTO rallJIOUAEHTUYHOTO JOHOpa. Boimon-
HEHO CpaBHEHMe BOCCTAHOBJIeHMs cyoOmomymauuit T-kie-
Tok maMaTu (CD8+/CD4+: Tnv+Tscm, Tecm, Ttm, Tem,
Tte) B 3aBUCHMOCTH OT TUIIA JOHOPA B KOHTPOJIbHBIE CPOKY
(+30, +60, +90, +180 menp). [lna aHamM3a UCIIONb30BAJICA
kputepnmit Kpackena-Yomnmuca.

Pe3synbtatbl

IIpu cTatmcT4ecKOM aHanM3e He BBIABIECHO Pa3IN4uil B
BOCCTAaHOBJIEHMN CyObmomynanmii T-K1eTok maMATy B uc-
cmemyeMbIx rpymmax (p>0,05).

3aknyeHue

Y manueHTOB C OCTPBIMU JIEJIKO3aMM BOCCTaHOBJIEHME
T-K7neTOYHOro MMMYHHUTETA B T€UeHMe MePBbIX 6 MecAleB
nocre ao-TT'CK pocroBepro He 3aBucut or HLA-coBMme-
CTUMOCTH C JJOHOPOM.

KnioueBble cnoBa

TpaHCHIIaHTaIH/IH AJIJIOTEHHBIX TE€MOIIO3TNYECCKUX KIJIETOK,
T-x1eTOYHbBIN VMMYHUTET.

The role of (CD8+ T naive and memory stem cells in acute GVHD development after allogeneic
hematopoietic stem cell transplantation performed in patients with acute leukemia
Natalia N. Popova, Mikhail Yu. Drokov, Julia O. Davydova, Nikolay M. Kapranov, Feruza A. Omarova, Ulyana V. Maslikova,

Ekaterina D. Mikhaltsova, Olga M. Koroleva, Zoya V. Konova, Anna A. Dmitrova, Mariya V. Dovydenko, Olga S. Starikova,
Darya S. Dubnyak, Elmira I. Kolgaeva, Natalia M. Nikiforova, Vera A. Vasilyeva, Irina V. Galtseva, Larisa A. Kuzmina,

Elena N. Parovichnikova

National Medical Research Center of Hematology, Moscow, Russia

Contact: Dr. Mikhail Yu. Drokov, phone: +7 (495) 614-90-42, e-mail: mdrokov@gmail.com

Introduction

Acute graft-versus-host disease (GVHD) is a life-threatening
complication often seen in allogeneic stem cell transplanta-
tion (allo-HSCT) recipients. It occurs due to the damage to
the recipient’s organs and tissues by donor T cells. Identifica-
tion of risk factors and possible predictors of acute GVHD is
extremely important as it may help modify immunosuppres-
sive therapy. Our aim was to analyze an impact of different
memory T cell subsets in patients receiving allo-HSCT for
acute leukemia after acute GVHD onset.

Materials and methods

65 patients with acute leukemia were enrolled in the study.
All patients underwent allo-HSCT in National Research
Center for Hematology. The median age was 33 (17-61)
years. Engraftment was registered in all patients and full do-
nor chimerism was confirmed. The peripheral blood sam-
ples were used on day +30 to analyze the absolute count of
T memory cell subsets. Flow cytometry (BD FACS Canto
II, Becton Dickinson, USA) was performed to determine
CD8+ T cells: naive and T memory stem cells (Tnv+Tscm) -
CD45R0-CCR7+*CD28* T central memory cells (Tem) -
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CD45R0°CCR7*CD28% T transitional memory cells
(Ttm) - CD45R0*CCR7-CD28* T effector memory (Tem) -
CD45R0*CCR7-CD287; and terminal effectors (Tte) -
CD45R0-CCR7-CD28". All patients were subdivided in two
groups to analyze the influence of every cell subset on acute
GVHD development. The first included the patients who
developed acute GVHD after day +30. The others were the
patients without acute GVHD.

Results

The absolute count of CD8+ Tnv+Tscm on day + 30 was sta-
tistically different in two groups. We carried out ROC-analy-
sis to determine cut off of CD8+ Tnv+scm on day +30. If the
absolute count of CD8+ Tnv+scm in peripheral blood on day
+30 was less 1.31 cells/pl the risk of acute GVHD was 12.9%
versus 46.2%, p=0.008 (Fig. 1).

IMMUNE COMPLICATIONS |

Discussion

Earlier we have already presented the data about the com-
parable impact of GVHD prophylaxis with post-transplant
Cyclophosphamide and ex vivo TCR af depletion on short-
term T cell recovery after allo-HSCT. Together with the ob-
tained data we can conclude that CD8+ Tnv+scm in periph-
eral blood is the important participant in the development
of acute GVHD.

Conclusion

Quantitative measurement of CD8+ Tnv+scm in periphe-
ral blood on day +30 after allo-HSCT seems to be useful for
assessing the risks of acute GVHD and early modification of
immunosuppressive therapy.

Keywords

T memory cells, immune reconstitution, allogeneic stem cell
transplantation.
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Figure 1. Development of acute GVHD in terms of the absolute count of CD8+ Tnv+scm in peripheral blood on day +30

Ponb (D8+ HamBHbIX W CTBONMOBLIX T-KNETOK NamaTn B pa3sutun octpont PTIX y naumeHToB ¢
OCTPbIMW NENKO3aMM NOC1e TPAHCMIAHTALWN ANNOTeHHbIX FeMOMO3TUYECKUX CTBOMTOBbLIX KNETOK

Haranpa H. IlonoBa, Muxaun I0. Ipoxos, I0Onua O. Jaspigosa, Huxonait M. Kanpanos, ®epysa A. OmapoBa,
Vnpsana B. MacnukoBa, Ekarepuna JI. Muxanbiosa, Onbra M. Koponesa, 3o:1 B. KonoBa, Auna A. [IMmurposa,
Mapus B. JoBbinenko, Onbra C. Crapukosa, [Jappa C. Jy6u:ak, dnpmupa J1. Konbraesa, Haranua M. Huxudoposa,
Bepa A. BacunbeBa, Vipuna B. Tanpnesa, Jlapuca A. Kysbmnuna, Enena H. ITapoBnynukosa

Havuonanvmoiii MeOuyuHckutl uccnedosamenvckuti yenmp eemamonoeuu, Mocxea, Poccust

BeepeHue

OcTpas peakuus «TPaHCIUIAHTAT IPOTUB X03AMHA» — XKU3-
HeyTpo)Kalolliee OC/IOKHEeHNe, BO3HNUKaloIlee y MallieHTOB
I0oC/Ie TPaHCIUIAHTALIMM a/UIOTEHHBIX TeMOIO3THYEeCKUX
CTBOJIOBBIX KJIETOK, B OCHOBE KOTOPOTO JIEKUT IOBpeXe-
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HIle OPTaHOB U TKaHell pelyIIeHTa JOHOpCKuMu T-Kiet-
Kami. BoiaBieHre akTOpoB pucKa M BO3MOXKHBIX IIpe-
IUKTOPOB PasBUTHA 9TOTO OCTOXKHEHMs ABJIACTCA KpailHe
Ba)KHBIM, 4TO IIOMOXXET CBOEBPEeMEHHO MOAMUINMPOBATH
MMMYHOCYIIpeCcCUBHYI0 Tepamuio. Llembio paboTel 6611 aHa-

@ cttjournal.com



| IMMUNE COMPLICATIONS

JM3 BAMSHMS PasAMYHBIX Cybmomymiumit T-KIeTok y ma-
L[MEHTOB C OCTPBIMM JIeHKO3aMM IIOCIe TPaHCIUIAHTALUI
aJUIOT€HHBIX I'eMOIIO3TUYECKUX CTBOJIOBBIX K/IE€TOK Ha Be-
poATHOCTD pa3BuTus octpoit PTIIX.

Marepuanbl n meToabl

B uccnenoBanne BKIOUEHO 65 MalMIEHTOB C OCTPLIMMU JIei-
Ko3aMu, KoTopbIM BbimonHeHa ajto-TT'CK B ®I'BY «HMUI]
remaronornm» MunspgpaBa PO. Mennana Bo3pacTta 60mb-
HbIX 33 ropa (17-61). Y Bcex marueHToOB ObUIO KOHCTATUPO-
BaHO IPIDKMBJIEHME TPaHCIUIAHTaTa, MOATBepxkaeHo 100%
TOHOPCKOe KpoBeTBOpeHye. AHami3 cyonomysaumii T-ke-
TOK IpoBofuan Ha +30 IeHb MeTOJOM MHOTOLIBETHO IIPO-
touHoi nuromerpuu (BD FACS Canto II, Becton Dickinson,
USA). IIpou3sBefiena oreHKa abCOMOTHOrO KOMMYECTBA Kle-
TOK Kaxxpoit u3 cybmnomnyanuit CD8+ T-xietok B nepude-
PUYECKOV KPOBM MAI[MEeHTOB: T-HauBHBIE Y CTBOJIOBBIE KJIET-
ku maMaTu (Tnv+Tscm) — CD45R0-CCR7*CD28*; T-kneTku
nertpanpHont mamsatu (Tem) - CD45R0*CCR7+CD28%
T-xnetkn tpansuropHoi namaru (Ttm) - CD45R0*CCR7-
CD28% T-xnerku sddexroproit mamsatu (Tem) -
CD45R0*CCR7-CD287;  T-tepmunanpHble 3¢ ¢eKTopb
(Tte) — CD45R0-CCR7-CD28". [lns Toro 4robsl mpoaHa-
JM3UPOBATH BIVISHME KOKO CYOIOMy/IALMY Ha Pa3sBUTIE
octpoit PTIIX Bce manmeHTsI ObUIN pa3fie/ieHbl Ha IBe IPyII-
IIBl — 3TO OONbHBIE, Y KOTOPBIX pasBuiach ocrpas PTIIX
nocre +30 pHs, u 6onbHbIe 6e3 ocTpoit PTIIX.

Pe3ynbratbl

Beim monydeHbl CTaTMCTMYECKM 3HAYMMble pasinuus B
abcomoraoMm kKommdectse CD8+ Tnv+Tscm Ha +30 meHp

IC-06

B uccnegyembix rpynnax. C momompio ROC-anammusa mbt
onpenemuin noporosoe sHadeHre (“cut oft”) mma CD8+
Tnv+scm Ha +30 feHb: ecn abcomoTHOe KonumdectBo CD8+
Tnv+scm B mepudepudeckoit KpoBu Ha +30 feHb ObUIO
MeHblite 1,31 K11/MKI, BeposiTHOCTB ocTpoit PTTIX 6bu1a 3Ha-
4UMO MeHblle U cocTaBuna 12,9% nporus 46,2%, p=0,008
(Puc. 1).

3aknoyeHue

B cOBOKyIHOCTHM C paHee NpeACTAaB/IEHHBIMU ITAHHBIMU O
CpaBHMMOM BaMsHuMM pexnma npo¢mmaktuku PTIIX ¢
HNOCTTPAaHCIVIAHTALMOHHBIM IKIOodochaMuiom u ex vivo
T-K/1eTOYHOM JlerIenyy Ha peKOHCTUTYINIO T-KIeTOYHOro
3BEeHa IMMYHHOJI CMICTEMbI Ha paHHIX CPOKAX IIOC/Ie TPAHC-
IJIAHTALMK, 3TO MICCTIefloBaHe IPOEeMOHCTPUPOBAJIO POTIb
nyna CD8+ Tnv+scm nepudepndeckoit KpOBU B pasBUTUN
octpoit PTIIX.

BbiBoAbI

KomnuectBennoe onpepenenne CD8+ Tnv+scm B nepude-
puUecKolt KpoBy 60IbHBIX Ha +30 IeHb II0C/Ie TPAHCIUIAHTA-
LYV MOXKET OBbITh ITO/IE3HBIM /I OL[EHKV PUCKOB PAa3BUTI
octpoit PTIIX u panHeit MopupuIuKanmuyu UIMMYHOCYIIpec-
CUBHOII TepaINIL.

KnioueBble cnoBa

T-xmetkn IIaMATHN, PEKOHCTUTYLUA I/IMMYHHOI?I CUCTEMBI,
TpaHCIUVTAaHTA VA a/IJIOT€HHbBIX TEMOIIOTUYECKNX KIIETOK.

I Impact of lung involvement on overall survival in chronic GVHD patients

Vera A. Vasilyeva, Larisa A. Kuzmina, Mikhail Yu. Drokov, Mariya V. Dovydenko, Olga M. Koroleva, Olga S. Starikova,
Darya S. Dubnyak, Anna A. Dmitrova, Natalya M. Nikiforova, Ekaterina D. Mikhaltsova, Natalya N. Popova,

Zoya V. Konova, Mobil I. Akhmedov, Ulyana V. Maslikova, Elena N. Parovichnikova,
National Medical Research Center of Hematology, Moscow, Russia

Valery G. Savchenko |

Contact: Dr. Vera A.Vasilieva, phone: +7(916) 262 2316, e-mail: vasilievaVA4@mail.ru

Introduction

Chronic graft-versus-host disease (cGVHD) is a frequent
complication after allogeneic hematopoietic stem cell trans-
plantation (allo-HSCT), which significantly reduces the
overall survival and quality of life.

Aim
Evaluation of overall survival in patients with chronic
GVHD-associated lungs involvement.

Materials and methods

We analyzed the data of 723 allo-HSCT performed in 617 pa-
tients (2 and more allo-HSCTs performed in 78 cases) from
January 2019 to June 2021. Chronic GVHD was diagnosed
in 212 patients with mild cGVHD in 43, moderate in 91, and
severe in 76 cases. Chronic was GVHD defined as per crite-
ria of National Institutes of Health (NIH) [1]. Lung involve-
ment was diagnosed in 55 patients (moderate in 16, and se-
vere in 39 patients), 26 women and 29 men. The underlying

diagnosis was AL in 41, MDS/MPD in 9, and LPD in 5 cases,
accordingly. Transplantation from a related matched donor
was performed in 16 (29.1%) patients, from an unrelated
mismatched donor in 11 (20%) patients, from an unrelat-
ed matched donor in 25 (45.5%), and from a haploidentical
donor in 3 (5.4%) patients. Isolated lung involvement was
detected in 11 patients; in other case skin/gut/liver/mucosa
involvement was also observed. All the patients received im-
munosuppressive therapy. Prednisolone as the first line ther-
apy was used only in 43 (76.8%) patients, 15 of them received
second-line therapy, and 12 three or more lines of immu-
nosuppression. Another first-line immunosuppressive regi-
mens consisted of cyclosporin A, mycophenolate mofetil, ex-
tracorporeal photopheresis and\or ruxolitinib and were used
in 13 (23.2%) patients with initially severe (n=5) or mod-
erate (n=8) cGVHD. Prednisolone was withdrawn in four
patients with moderate cGVHD, in one patient due to infec-
tious complications and aseptic necrosis of femoral heads,
in three patients due to stabilization of cGVHD-associated

CTT JOURNAL | VOLUME 10 | NUMBER 3 (SUPPLEMENT) | SEPTEMBER 2021 63



pulmonary changes achieved on prior systemic steroids, in-
halation therapy and adequate antimicrobial therapy. Nine
patients received prednisolone as second-line treatment due
to the lack of response to first-line therapy.

Results

Nineteen patients with pulmonary cGVHD died; 8 of them
died from cGVHD and associated infectious complications;
7, due to relapse of underlining disease, 2 from COVID-19, 1
patient developed a second tumor and died during its treat-
ment, and 1 patient died of myocardial infarction. The over-
all survival of patients with cGVHD with and without lung
involvement significantly differed is shown in Figure 1.

Reference

1. Jagasia M.H., Greinix H.T., Arora M., et al. National In-
stitutes of Health Consensus Development Project on Crite-
ria for Clinical Trials in Chronic Graft-versus-Host Disease:
I. The 2014 Diagnosis and Staging Working Group Report.
Biol Blood Marrow Transplant. 2015;21(3):389-401.el.
DOI:10.1016/j.bbmt.2014.12.001.
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Chronic graft-versus-host disease, lung involvement, overall
survival.
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Figure 1. Overall survival of patients with and without
lung involvement with cGVHD

BnusHne BoBneyeHne nerkux Ha ob1yo BbKMBAEMOCTb NALMEHTOB C XPOHUYECKON pPeaKLmeil

«TPAHCMJIAHTAT NPOTUB X03ANHA»
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Beepenue

XpoHnyeckass peakuysA TPaHCIUIAHTAT IPOTUB XO3AMHA
(xpPTIIX) yacToe OCTIOXKHEHNMe IOCIe TPAaHCIUIAHTALN
a/JIOTEHHBIX TeMornosTndeckux kiaetok (ammo-TICK), ko-
TOpOe 3HAUMMO CHIDKaeT OOILIYI0 BBDKMBAEMOCTDb U Kade-
CTBO >KM3HU OOIbHBIX.

Lenb

Ouenka 061eit BBDKMBAEMOCTH MALMEHTOB C HOPAKEHNEM
nerkux mpu xpPTIIX.

Marepuanbl n meToabl

[Tpoananmusuposano c sHBaps 2019 r. mo uioHb 2021r. 723
anno-TI'CK, koTopble BLITIONHEHBI 617 MmalueHTaM, 13 HUX
HOBTOPHBIX (2 11 607tee) BbIOMHEHDI 78 60nbHBIM. PasBuTne
xpPTIIX xoHcTaTMpoBaHO y 212 MalMeHTOB, U3 HUX JIeT-
kas creneHb XpPTIIX y 43, ymepenHnas — 91, Tsoxenas — 76
nanuenToB. [na ouenkn tsxectu XpPTIIX mcnonbsosann
OanIbHYI0 CUCTeMY, paspaboTanHyo HanyoHanpHBIM VH-
crurytoM 3popoBbsi CIIIA (National Institutes of Health
(NIH)) [1]. IlopakeHue merkux KOHCTaTUPOBAHO Y 55 60/b-
HBIX (YMepeHHas CTeleHb MopakeHus — 16, Tsokenas — 39
607bHBIX). VI3 HMX >KeHIUMH 26, My>X4nH 29. B ocHOBHOM
npeo6naganyu manuenTsl ¢ OJI - 41 manuent, MIC/MII3 -
9 nmanuenTos, JITI3 - 5. TpancnmaHTanyA OT POACTBEHHOTO
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COBMECTUMOTO JIOHOpPa BbIoNHeHa 16 (29,1%) mareHTam,
OT HEpPOJCTBEHHOTO YaCTMYHO-COBMECTVMMOTrO HoHopa 11
(20%) 607mbHBIM, OT HEPOICTBEHHOIO ITOTHOCTHIO COBMe-
CTUMOTO foHOPa — 25 (45,5%), OT rarIonjeHTUIHOTO TOHO-
pa - 3 (5,4%). Tonbko BOB/IeUeHME JIETKMX KOHCTATUPOBAHO
y 11,y 0CTa/IbHBIX OTMEYA/IOCh COYETAHHOE ITOPaXKEHME JIET-
KX C KOXKell/KMIIeYHVKOM/IeyeHblo/CIu3ucThiMu. Beem
HalyeHTaM IIPOBOAMIACh UMMYHOCYIIPeCCUBHAsA TepaIus,
B Ka4yecTBe IepBOV JIMHUY IPEJHM30MIOH ObUI MCIIONIb30-
BaH TONBKO Y 43 (76,8%) OONbHBIX, M3 HUX BTOpas JIMHUA
Tepanuy IpoBefieHa 15 60MbHBIM, a TpeTbsA U 6onee — 12.
B xadecTBe MHOII IIePBOJT IMHUM TepaIUy ObUIY UCIIONb30-
BaHBL: IMKIOCIOPUH A, MukodeHonara MopeTnI, 3KCTpa-
KopropanbHbil poTtodepes, pykcomutunubd y 13 (23,2%)
HAIMIeHTOB, M3 HUX C TsDKenoit crerenbio XpPTIIX - 5, yme-
pernoit — 8. IIpy 5TOM IpemHM30IIOH fjasiee He MICIONb30-
Bajics y yerbipex 6ombHbIX ¢ XpPTIIX ¢ mopaxenneM yer-
KIX YMEPEHHOU CTeNIeHN TXKECTI, Y OHOTO O0JIBHOTO U3-3a
MHQEKIVMOHHBIX OC/IOKHEHMII M aceNTUYecKOro HeKposa
TOJIOBOK OefpeHHBIX KOCTel, y TpexX IalMeHTOB Ha (oHe
IIepBOJI JIVHUM, VHTAJIALVOHHON M aJeKBaTHOM IPOTHUBO-
MUKPOOHOJ Tepanuy yHanoch CTabUIM3UpPOBaTh SABICHVS
xpPTIIX ¢ nopaxenneM nerkux. OcTaabHBIM 9 6OIBHBIM B
KauecTBe BTOPOII IMHNY, B CBA3M C OTCYTCTBMEM OTBETa Ha
HePBYIO JIMHUIO, OBUI MCIIO/Ib30BAH IIPEHI30/I0H.
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Pe3ynbratsl

19 naumenToB norubmu Ha ¢one xpPTIIX nerkux, us Hux 8
ManyeHToB HenocpencTBeHHo oT XpPTIIX nerkmx u mpuco-
eIVHUBIIVNXCA MHQEKIVOHHBIX OCTIOKHEHUI, 7 — IaljyeH-
TOB Ha (oHe pennanBa 3a60/1eBaHNs, 2 TAI[MEHTA OT HOBOI
KOpOHaBUPYCHON MHGekuny, 1 manyeHt noru6 Ha Qoxe
Tepanuyu BTOPON OIyXo/y, 1 manueHT Ha ¢oHe MHPapkTa

PI-01

muokappa. O6mmas BeDK1BaeMocThb 60mbHbIX ¢ XpPTIIX ¢ n
0e3 mopakeHMs JIETKUX 3HAYNMMO Pas/IMdaach, IPefCTaB-
JIeHa Ha pUCyHKe 1.

KnioueBble cnoBa

XPOHI/I‘JCCKaH peakuysa TpaHCIUIAaHTAT NIPOTUB XO3ANHA,
IIopax€Hue 1€rknx, O6maﬂ BbDKMBA€MOCTbD.

Risk factors for bloodstream infections after first allogeneic hematopoietic stem cell

transplantation

Mobil I. Akhmedov, Galina A. Klyasova, Elena N. Parovichnikova, Larisa A. Kuzmina, Vera A. Vasilyeva, Mikhail Yu. Drokov,
Mariya V. Dovydenko, Anastasia V. Fedorova, Natalia N. Popova, Zoya V. Konova, Feruza A. Omarova, Olga S. Starikova,
Ulyana V. Maslikova, Ekaterina D. Mikhaltsova, Olga M. Koroleva, Anna A. Dmitrova, Darya S. Dubnyak, | Valery G. Savchenko

National Medical Research Center of Hematology, Moscow, Russia

Contact: Dr. Mobil Akhmedov, phone: +7 (926) 180-23-99, e-mail: mobilakhmedov@gmail.com

Introduction

Bloodstream infections (BSI) are a major cause of morbidi-
ty and mortality among allogeneic hematopoietic stem cell
transplant (allo-HCT) recipients. The purpose of this study
was to analyze BSI incidence, risk factors and the outcomes
after first allo-HCT.

Materials and methods

This retrospective study included 242 patients (50.4% males
and 49.6% females) who underwent first allo-HCT in the
National Research Center for Hematology during from
January 2018 to April 2021. The median age was 35 years
(range 17-65 years). Allo-HSCTs were performed from
matched related donor (MRD) in 68 (28.1%), matched un-
related donor (MUD) in 51 (21.1%), mismatched unrelated
donor (MMUD) in 41 (16.9%), and haploidentical donor in
82 (33.9%) cases. A total of 98 (40.5%) patients without ex-
tended spectrum beta-lactamase (ESBL) producing bacteria
obtained from rectal swabs received fluoroquinolone-based
prophylaxis. Primary and secondary graft failure was de-
tected in 27 (11.2%), and grade II-IV acute GvHD - in 58
(24.0%) patients, accordingly.

Results

Overall, a total of 113 BSI episodes were registered in 95
(39.2%) patients, with one pathogen in 79 cases (83.2%),
and 2 or more in 16 (16.8%) patients. The cumulative in-
cidence of pre-engraftment and post-engraftment BSI
were 31.0% and 11.0%, accordingly. The median time from
allo-HSCT till pre-engraftment and post-engraftment BSI
was 8 (range 2-33) days and 64 (range 0-142) days, according-
ly. One pathogen was isolated in 94 (82.7%) episodes, two or
more - in 19 (17.3%) episodes. A total of 134 different path-
ogens were isolated: 81 (60.4%) of them were gram-negative,
and 53 (39.6%) were gram-positive bacteria. Bloodstream
isolates were represented by Escherichia coli (25.3%; n=34),
Klebsiella spp (17.9%; n=24), coagulase negative staphylo-
cocci (11.2%; n=15), Staphylococcus aureus (9.7%; n=13),
Enterobacter spp (9.7%; n=13), streptococci viridans(8.9%;
n=12), Pseudomonas aeruginosa (5.9%; n=8), Enterococcus

spp (6.7%; n=9), including 6 cases of E.faecium BSI, and
other (4.5%; n=6). Among Enterobacter 26.7% (n=19) were
ESBL, and 14.0% (n=10) were carbapenemase-producing.
In univariate analysis the pre-engraftment BSI risk correlat-
ed significantly with donor type, primary graft failure and
neutropenia duration of >22 days. For post-engraftment
BSI, the most significant risk factors were secondary graft
failure and poor graft function, donor type, acute GvHD
grade II-IV, and acute gut GvHD (Table 1). In multivariate
model the pre-engraftment BSI risk was significantly higher
in MMUD compared to MRD transplants (HR=2.19; 95%
CI:1.08-4.43; p=0.03), wherein post-engraftment BSI cases
the most important risk factors were secondary graft failure
(HR=30.33 95% CI:8.74-105.20; p<0.0001), poor graft func-
tion (HR=18.54 95% CI:4.55-75.62; p<0.0001), and acute gut
GvHD (HR=5.62 95% CI: 1.22-25.96; p=0.027). The overall
30-day survival after BSI was 89.9%. It was lower after poly-
microbial (76.2%) compared to gram-positive (94.9%) and
gram-negative (92.5%) BSI episodes (p=0.06).

Conclusions

Gram-negative bacterial BSI after allo-HCT prevailed in this
study. The most significant factors of pre-engraftment BSI
were MMUD transplantations, whereas secondary graft fail-
ure, secondary poor graft function and acute gut GVHD were
associated with higher risk of post-engraftment BSI. Overall
30-day survival was lower after polymicrobial BSI episodes.

Keywords

Hematopoietic stem cell transplantation, bloodstream infec-
tions, risk factors.
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Table 1. Univariate analysis of pre- and post-engraftment BSI
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Parameter Pre-engraftment p Post-engraftment p
Age at transplant: 0.580 0.405
<35 years (<35 years) 43(33)) 10 (9.4)
>35 years (>35 years) 33 (29.5) 15(13.2)
Gender: 0.072 0.527
Male 45 (36.9) 14 (13.0)
Female 31(25.8) 1(9.8)
Disease status: 0.078 0.402
Remission 66 (29.7) 3(18.8)
Active disease 10 (50.0) 22 (10.8)
Time from diagnosis to HSCT: 0.679 0.832
<294 days 35 (29.9) 13 (11.8)
>294 days 41 (32.8) 12(10.9)
Therapy at the National Research Hematology Cemter (NRCH): 0.072 0.072
Yes 46 (36.8) 12 (10.6)
No 30 (25.6) 13 (11.6)
Conditioning: 0.447 0.488
Myeloablative (MAC) 19 (27.5) 9 (13.8)
Reduced intensity (RIC) 57 (329) 16 (103)
Graft Source: 0.149 0.143
Bone marrow 14 (233) 3(53)
PBSC 62 (34.) 22 (13.5)
Prior auto-HSCT: 0.382 0.546
Yes 3 (50.0) 1(16.7)
No 73 (30.9) 24 (12.2)
Fluoroquinolone prophylaxis: 0.979 0391
Yes 31(31.6) 8(838)
No 45 (313) 17 (132
Colonization with ESBL/carbapenemase producers, VRE: 0.782 0.204
Yes 40 (32.5) 9(83)
No 36 (30.3) 16 (14.3)
Donor: 0.006 0.041
Matched related 15 (22.) 4(6.0)
Matched unrelated) 14 (21.5) 1 (22.4)
Mismatched unrelated 22 (53.7) 3(10.7)
Haploidentical 25 (30.5) 7092
GvHD Prophuylaxis: 0.168 0.447
ATG 7 (39 10 (14.3)
Post-transplant (y 20 (313) 4(13)
TCRab/CD19-depletion 16 (34.0) 6 (14.0)
ATG+PTCy 20 (44.9) 5(32)
None 3(20.0) 0(0.0)
Primary graft failure: 0.024
Yes 11(55.0) - -
No 65 (29.3)
Primary poor graft function: 0.788
Yes 6 (35.3) - -
No 70 (313)
Neutropenia duration: 0.009
<22 days 28 (23.5) - -
> 22 days 48 (393)
Secondary graft failure: <0.0001
Yes - - 5 (7.4)
No 20 (9.4)
Secondary poor graft function: 0.005
Yes - - 3 (75.0)
No 22 (102)
Acute GvHD grade II-IV: 0.013
Yes B - 12 (21.4)
No 13 (7.9)
Gut GvHD: <0.0001
Yes - - 1379
No 14 (73)
Liver GvHD: 0.172
Yes - - 3(23))
No 22 (10.6)
Moderate or severe chronic GvHD: 0.700
Yes - - 2 (12.5)
No 23 (113)
66 CTT JOURNAL | VOLUME 10 | NUMBER 3 (SUPPLEMENT) | SEPTEMBER 2021 @ cttjournal.com
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(DaKTopbl PUCKa pa3BMTUS MHOEKLMIA KPOBOTOKA Y 60NbHbIX NOC/IE NepBoii TpaHCNIAHTaLMK

dJUTOreHHbIX remono3Tn4yecKknx cTBoJ1oBbIX KIeToK

Mo6un U. Axmenos, Tannna A. Knsacosa, Enena H. ITapoBuunukoBa, Jlapuca A. Kyspmuna, Bepa A. Bacunbesa,
Muxaun IO. Ipokxos, Mapus: B. [loBbigenko, Anacracusa B. @emoposa, Haranba H. IlonoBa, 304 B. Konosa,
®epysa A. Omaposa, Onbra C. Crapukosa, Ynbsana B. Macnukosa, Ekatepuna [I. Muxaneinosa, Onbra M. Koponesa,

Anna A. [Imurposa, Japps C. [Jy6HsK,

Banepuit I. CaBpuenko |

HayuonanvHoiii MeOuyuHckuil uccnedosamenvckuti yenmp eemamonoeuu, Mockea, Poccust

Beepenue

Vndexuun xposoroka (VMK) oTHOCATCA K TsDKENbIM OC-
JIO>KHEHMAM II0C/Ie TPAHCIUIAHTAIMM @/UIOT€HHBIX I'eMOIIO-
9TUYECKMX CTBONMOBBIX K1eToK KpoBu (amno-TI'CK). Llems
VICCTIEOBAHYS — M3YYUTh YaCTOTY, TUONOIMIO, (PaKTOPDI
pucka u pesynbrarsl 1edenyst VIK y 601bHBIX OC/IE TepBBIX
amno-TTCK.

Marepuanbl n MeToAbl

B perpocrekTuBHOe uccrefoBaHue ObUIO BKIIOYEHO 242
nanyenTa (50,4% My>xurH 1 49,6% >KeHIINH) II0C/Ie ajlIo-
TICK B ®I'BY HMMUI] Tematonoruu ¢ sHBapsa 2018 romga
no anpenb 2021 roga. Menuana Bo3dpacTta coctaBuia 35 et
(17-65 met). AyntoreHHast pOJCTBEHHas TPaHCIUIAHTALMS
(ammo-TTCK-P) 6pina BoimonHeHa 68 (28,1%) GONbHBIM,
annorenHas HepoactBeHHas (awro-TTCK-H) - 51 (21,1%),
TPaHCIUIAHTALMsI OT YaCTMYHO COBMECTMMOTO JIOHOpa
(ammo-TI'CK-Y) - 41 (16,9%), OT rariouieHTUIHOTO JOHO-
pa (ramwno-TI'CK) - 82 (33,9%). IIpodmnaktuxy ¢propxu-
HonmoHamu HasHavamm 98 (40,5%) manyeHTaM, He MMEBIIM
KOJIOHU3AL[MY 9HTEPOOAKTEPISIMI C IIPOAYKIMeli beTa-aK-
taMa3 pacumpenHoro crekrpa (bJIPC). IlepuuHas u BTO-
pUYHAs HECOCTOSITENPHOCTD TPAHCIUIAHTATa HAOIIOffamach
y 27 (11,2%) manueHTOB; TUIIOPYHKINA TPaHCIUIAHTATa —
y 21 manuenTa (8,7%). Octpas PTIIX II-1V cTenenu passu-
mach y 58 (24,0%) manueHToB.

Pe3ynbtatsl

VIK Bosuukmu y 95 (39,2%) n3 242 manmeHTOB, U3 HUX ¥
79 (83,2%) — omHOKpaTHO, ¥ 16 (16,8%) — MOBTOpPHO; 06-
mee yucno snusopnos VK cocraBuno 113. KymynartusHas
vyacrora VK [0 MpyoKuBieHNs TpaHCIUIAHTAaTa COCTaBMUIA
31,0%, mocne npwkubaenusa — 11,0%. Menuana BpeMeHn
BO3HMKHOBeHMs IepBoro ammsopa VK mo mpiokusmeHus
TpaHCIUIaHTaTa cocTaBmia 8 pgHeit (ot -2 go +33 mHA HO-
cne amno-TI'CK), mocnme mpwokuBrenns — 64 pusa (ot 0 mo
142 pHeit mocne #aThl mpyDKUBIeHMs). B 94 (82,7%) smu-
30[aX M3 TeMOKY/IbTYPHI ObLT BbIfeeH 1 Bo36ynuTens, B 19
(17,3%) - mBa u 6omee. Bcero 6bu10 BhIgeneHO 134 MuKpo-
opranmsma, us Hux 81 (60,4%) - rpaMOTpPUILIATENTbHBIX U
53 (39,6%) - rpaMIIONOKUTEeNbHbIX OakTepmit. Pacrmpene-
JIeHVe MUKPOOPIaHM3MOB, BBIJEIEHHBIX I3 TE€MOKY/IBTYPbI
6b1710 cnepytowee: Escherichia coli — 25,3% (n=34), Klebsiella
spp — 17,9% (n=24), xoaryma3oHeraTMBHbIE CTAQUITOKOK-
ku - 11,2% (n=15), Staphylococcus aureus — 9,7% (n=13),
Enterobacter spp — 9,7% (n=13), CTpeNTOKOKKM TPYIIIIBI
viridans - 8,9% (n=12), Pseudomonas aeruginosa — 5,9%
(n=8), Enterococcus spp — 6,7% (n=9, Bknto4as E.faecium n=6),
apyrue mrammbl — 4,5% (n=6). Cpenu Enterobacterales monst
npozyuentoB BJIPC coctaBuna 26,7% (n=19), npofyLieHTOB
KapbarneHemas 14,0% (n=10). ITo pesymbraram ogHOdaKTOP-
HOTO aHa/IM3a MepBUYHAs HECOCTOATENbHOCTb TPAHCIIIAH-

TaTa, TUII JJOHOPA, IPOJO/DKUTENbHOCTD HEMTPONIEHUN =22
IHel OpIIN JOCTOBEPHO acCOLMUPOBAHBI C 60/Iee BHICOKMM
puckom passutua VK go mprokuBieHusA TpaHCIUTAHTATa,
a BTOpUYHAsA HECOCTOSATEIbHOCTb Y TMIIOPYHKILUA TPaHC-
IUTAHTaTa, TUII JoHOPa, ocTpad PTIIX II-IV n octpasa PTIIX
C TIOpaKeHMEeM KUIIIeYHUKa — MOC/Ie TIPVDKUBICHNA TPaHC-
wiantata (Ta6muua 1). Ilpn mHOrodakTOopHOM aHamu3e
anno-TI'CK-Y B cpaBuenun ¢ ayuto-TTCK-P (HR=2,19; 95%
JI11:1,08-4,43; p=0,03) 66U JOCTOBEPHO CBSI3aHbI C BBICO-
KkuM puckoM passutus VIK B ¢asy 1o npyKuBieHNs TpaHC-
IUIAHTAaTa, @ BTopn4Has HecocrosATenpHocts (HR=30,33 95%
J1V1:8,74-105,20; p<0,0001), rumodyHKIuA TpaHCIUIAaHTATa
(HR=18,54 95% J111:4,55-75,62; p<0,0001) n ocrpas PTIIX
¢ nopaxxenuem kumeynrka (HR=5,62 95% [IM: 1,22-25,96;
p=0,027) - mmocre nprxuBIeHus. BpKMBaeMOCTb B TedeHue
30 pHeit OplTa HYDKE IPY BO3HUKHOBEHMY TTOIMMUKPOOHBIX
amm3opoB VIK (76,2%) B cpaBHEHMM C IPaMITOTIOKATENbHBI-
mu (94,9%) u rpamorpunarensabiMu (92,5%) VIK (p=0,06).

3aKnioueHue

B atnonorun VK BeIsiBIEHO mpeobnmaaHue rpaMOTpHULa-
TeNbHBIX GakTepumil. 3HauMMbIMU (paKTOpaMu pucKa pas-
Butna VK 1o mpmkmBleHMA TpaHCIIAHTaTa SABJIAINCH
anno-TI'CK-Y, nocne npmwxkusnerns — octpas PTIIX c mo-
paKeHNeM KUIIEeYHMKA, BTOPMYHASA HECOCTOATENIbHOCTD U
runodyHKIMsA TpaHcitaHTaTa. Ob1as 30-HeBHAS BBDKU-
BaeMOCTb Obl/Ta HYDKe TPV BO3HMKHOBEHUN ITONMMMUKPOO-
HBIX an13070B VK.

KnioueBble cnoBa

TpaHCIUIaHTAIVsI TeMOIIOSTUYECKUX CTBOJIOBBIX KJIETOK,
MHQEKIUY KPOBOTOKA, GaKTOPBI pHCKa.
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Introduction

Bloodstream infections are one of the most common and se-
vere complications in immunocompromised patients. There
is lately a significant shift in pathogens spectrum towards
gram-negative microorganisms, including enterobacteria,
generally represented by Escherichia coli and Klebsiella pneu-
monia, which have several antibiotic resistance mechanisms,
most importantly extended-spectrum B-lactamases (ESBL),
AmpC cephalosporinases, and carbapenemases production.
Our purpose was to evaluate effectiveness of initial antibiot-
ic therapy regimens in the patients with bloodstream infec-
tions treated at Hematology Department.

Materials and methods

A total of 51 bloodstream infection episodes confirmed in
leukemia patients cohort by blood cultures were analyzed.
All patients, from whom the cultures were obtained, were
in agranulocytosis. Pathogen identification, antibiotic resist-
ance evaluation and confirmation of ESBL production were
carried out using an automatic Vitek 2 analyzer (BioMer-
ieux, France).

Results and discussion

The following blood cultures were obtained in leukemia
patients cohort: Klebsiella pneumoniae (35.3%), Escherichia
coli (37.3%), Acinetobacter baumannii (5.9%), Enterobacter
cloacae (3.9%), Enterococcus faecalis (3.9%), and methicil-
lin-resistant Staphylococcus spp. (13.7%). During the study
period, 37 different E. coli and Kl. pneumoniae strains were
isolated. E. coli bloodstream infection was detected in 19
cases (37.3%), ESBL production was seen in 52.6% of E. coli

strains. Empiric antibiotic therapy implied prior to patho-
gen detection consisted of fourth-generation cephalospor-
in (cefepime; 47.4% of cases) or carbapenem (meropenem;
47.4% of cases) and aminoglycoside (amikacin). This em-
pirical combination was regarded as rational in 73.7% of
cases, in 26.3% of cases its escalation was required. The use
of cefepime in the empiric therapy regimen proved to be
ineffective in 44.4% of cases. Bloodstream infection caused
by K. pneumoniae was detected in 18 (35.3%) cases, in 50%
of them carbapenem resistance was registered. In 77.7% of
K. pneumoniae bloodstream infection cases caused by car-
bapenem-resistant strains and in all cases with ESBL pro-
duction there was a history of preceding bloodstream infec-
tion episode within 3 months. Among K. pneumonia strains
44.4% produced ESBL and 11.1% of all enterobacteria strains
were sensitive to extended spectrum cephalosporins and
carbapenems.

Conclusions

Given the high prevalence of multidrug-resistant strains of
gram-negative enterobacteriaceae, initial empiric antibiotic
therapy regimens including drugs combining -lactam anti-
biotics with new B-lactamase inhibitors (ceftazidime/avibac-
tam) may be beneficial for hematology department patients
with bloodstream infections. It will allow skipping potential-
ly ineffective unprotected cephalosporins and reduce the use
of carbapenems.

Keywords

Acute leukemia, bloodstream infection, Enterobacteriaceae.
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BeepeHue

Vuexunn KpoBOTOKA SIBJISIOTCS ORHMUM 13 Hambosee da-
CTBIX M TsDKE/IBIX OCTIOXKHEHUI Y MMMYHOKOMIIPOMETVPO-
BaHHBIX OO/IPHBIX. B HacTosllee BpeMsi B CTPYKTYpe BO3-
Oypureneil MHMEKUNIT KPOBOTOKA OTMEYeHA TEHIEHIVsT K
YBE/IMYIEHNIO [OMU TPAMOTPULIATEIbHBIX MUKPOOPraHM3-
MOB, BK/II0Yas SHTepOOAKTepuNu, U3 KOTOPBIX OCHOBHYIO
qacTb cocTaBAwT Escherichia coli n Klebsiella pneumoniae.
OpHUM U3 BOXHBIX MEXaHI3MOB YCTOIINBOCTI SHTEPOOAK-
Tepuil SBIAETCS MPORYKLUs [-lakTaMas pacIIMPEHHOTO

68 CTT JOURNAL | VOLUME 10 | NUMBER 3 (SUPPLEMENT) | SEPTEMBER 2021

criektpa (BJIPC), nedanocnopnuas AmpC u kapbareHe-
mas. Llemp paborsl cocrosia B OueHKe 3(QeKTNBHOCTI
CTapTOBBIX PEXINMOB AHTMOAKTEPUATbHON TEPAINMM Y IIa-
IOVIEHTOB C I/IH(i)eKI_U/IHMI/I KpPOBOTOKa B I'éMaTO/IOTMYIECKOM
CTalYIOHape.

Marepuansl n metopbl

B nccnenoBanne 6611 BKIOUeH 51 amm3op nHpeKunu Kpo-
BOTOKa, IMOATBEP)K[EHHBIX OaKTEPUONTOIMIECKNM JCCTIe-
ITOBaHMEM KPOBM Y NALMEHTOB C OCTPBIMU JIEIKO3AMI.
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B nepwnog ¢ stuBapst 2020 mo gexabpsb 2020 rozma B MCCIERO-
BaHNM IIPUHMMA/IN yIacTHe AlMeHThl B Bo3pacTe ot 21 1o
71 ropa, 47,1% cocTaBiAIM My>KYUHBIL, 52,9% — >KEeHIIVMHBIL.
MepuaHa BospacTra cocTabiana 43,5 rofa. ¥ Bcex MallYieHTOB
Ha MOMEHT Pa3BUTHSA MH(DEKIMOHHBIX OCTOXHEHMIT OBIT
3aMKCHPOBAH MMETOTOKCUYECKUIT arpaHymonuros. [le-
TeKIVsI BO30yauTeneil MHPEKIUiT KPOBOTOKA OCYILECTBIIsA-
JIach TP TOMOLIM ABTOMAaTUYIECKUX GAaKTepHOIOTNIeCcKIX
a"amm3satopos cepuy BacT/ALERT (BioMerieux, ®pan-
1yst). Vigentudukanus MUKPOOPraHU3MOB, YYBCTBUTEND-
HOCTb K aHTUMMKPOOHBIM IIperapaTaM 1 HOATBEPXKAEHIE
npopykuyy BJIPC ocymlecTBnAmMCh Ha aBTOMATUYECKOM
anammsarope Vitek 2 (BioMerieux, ®paniusi). PesynbraTst
n obcyxnenne. Cpenyt BosOyanTeneit MHEKIUIT KPOBO-
TOKA y TALMEHTOB C OCTPbIMU JIEIKO3aMU ObUIN OTMEeUeHBI
cnenymomye Bosbynutemn: Klebsiella pneumoniae (35,3%),
Escherichia coli (37,3%), Acinetobacter baumannii (5,9%),
Enterobacter cloacae (3,9%), Enterococcus faecalis (3,9%),
MeTULWUINH-pesucteHTHble Staphylococcus spp. (13,7%).
3a meprof MCCIeNoBaHMs IO pe3ynibTaTaM GaKTeproIoru-
YeCKOTO MCCIEOBAHNUS KPOBY OBIIO BBIfIENIEHO 37 IITAMMOB
E. coli u K. pneumoniae. VInbexuns KpOBOTOKA, BbI3BaHHAS
E. coli, 6p1a BbIsiBIeHa B 19 cay4asnx (37,3%), mpu aTom
npopykumsa BJIPC 6bina BeisABIeHa y 52,6% mtamMmoB E. coli.
B kauecTBe SMIMPNYECKON aHTUOAKTEPMANTBHON Teparun
MCIIONb30BaIach KoMbuHauys nedanocnoprsa IV mokore-
Hus (uedennm) ¢ amuuoraukosupom 111 mokomenus (amu-
KaluH) B 47,4% crnydaes u KoMOMHaIMs1 KapbaneHema (Me-
porierem) ¢ amuHornykosuzpoM I mokonenns (aMmukanyH)
B 52,6% ciy4aeB, Py 3TOM IPOBOAMMYI SMIMPUYECKYIO
aHTMOAKTEPUAIBHYIO TePannio MOXXHO ObUIO PacLieHUBATH
KaK palVOHanbHyI0 B 73,7% cnydaes, B 26,3% cny4aeB
TpeboBamach sckamanus. Vicmonb3oBaHne medanocmopu-
Ha [V nokomenns (medennm) B cxeMe 3MITUPUIECKOI Te-
pammy mokasano cebst HeapdeKTUBHBIM B 44,4% Ciydaes.

PI-03

B 94,7% cnyuaeB B mMcxofie Tepamuy Habmiofamach cTabu-
NM3alMA COCTOSHMA IMAlYieHTa B pe3yabTaTe IPOBOAUMON
Tepanuu, B 5,3% Cay4aeB 3aperucTpUpOBaH JIETAIbHBIN
ucxon. VIHbexuns KpoBOTOKa, BbIsBaHHasA K. pneumoniae,
Obly1a BbIsiBIeHA B 18 cmydasx (35,3%), Ip1t 9TOM pe3UCTEHT-
HOCTb K KapbareHemaM (MeporeHeM) OblTa 3aperucTprupo-
BaHa y 50% wmrammoB K. prneumoniae. Y 77,7% nanyeHTOB
¢ uHeKImeil KPOBOTOKA, BBHI3BAHHOI KapbareHeM-pesn-
CTEHTHBIMM IITAMMaMI, ¥ Y BCeX MALMEHTOB ¢ MH(eKIell
KPOBOTOKa, BbI3BaHHOIN BJIPC-mpopyumpyoomymMn mram-
mamu K. pneumoniae, rocnuranusanus ABIAIACH HOBTOP-
HO B Te4eHMe MOCAeTHUX 3-X MecsleB. lomsa mTamMmMoB
K. pneumoniae, BJIPC-npogynupyromux cocraBuna 44,4%,
PV 3TOM O/ IITaMMOB 9HTePOOAKTEPUIL, YYBCTBUTEb-
HBIX K 11e(aToCIopuHaM paciinpeHHOro CIeKTpa 1 Kapba-
neHeMaM coctaBuia 11,1%.

BbiBopbl

YunurbiBasi BBICOKYI0 PpaclpOCTPAaHEHHOCTb IIONMpesN-
CTEHTHBIX IITAMMOB IPAMOTPUIATENbHBIX 9HTEPOOAKTEPUIL
11e71eC000PasHO PACCMOTPETh CXeMBI CTAPTOBOI AMIIMpHUYe-
CKOIT aHTMOAKTEPUAJIBOIT TEPAIINH, BK/IIOYAIoLIie KOMOMHA-
1y BTaKTaMHBIX aHTUOMOTHKOB C HOBBIMI MHIMOUTOPAMU
Braxramas (uedrasupum/aBubakTaM) y NMalMeHTOB C UH-
dexuuAMM KpOBOTOKA B T'eMaTONIOTMYECKOM CTalMOHApe,
YTO IIO3BOJIMT VICK/IIOYMTD STAIl HA3HAYEHNMs He3alMIIeH-
HBIX 1{eaIOCIIOPYHOB U COKPATUTh JCIIONIb30BaHEe Kapba-
IIEHEMOB.

KnioueBble cnoBa

Ocrpslit /1eitk03, NHPEKLNs KPOBOTOKA, IHTEPOOAKTEPUIL.

Influence of CMV serostatus of donor-recipient pairs on antiviral immunity reconstitution
in the patients after allogeneic hematopoietic stem cell transplantation
Anna A. Dmitrova, Mikhail Yu. Drokov, Murad S. Vagida, Dmitriy O. Kiryukhin, Vera A. Vasilieva, Natalia N. Popova,
Ekaterina D. Mikhaltsova, Mariya V. Dovydenko, Olga M. Koroleva, Daria S. Dubnyak, Zoya V. Konova,

Mobil I. Akhmedov, Natalia M. Nikiforova, Uliyana V. Maslikova, Olga S. Starikova, Feruza A. Omarova,
Elmira I. Kolgaeva, Dmitriy S. Tihomirov, Tatiana A. Tupoleva, Mikhail V. Demin, Larisa A. Kuzmina,

Grigoriy A. Efimov, Elena N. Parovichnikova,

Valery G. Savchenko|

National Medical Research Center of Hematology, Moscow, Russia

Contact: Mikhail Yu. Drokov, e-mail: mdrokov@gmail.com

Introduction

T cell-mediated immunity is the most important factor in
the control of the cytomegalovirus infection (CMV infec-
tion). The most significant risk for developing CMV infec-
tion after allogeneic hematopoietic stem cell transplanta-
tion (allo-HSCT) depends upon donor (D) and recipient
(R) CMV serostatus. The interaction of these factors is still
poorly understood. In our study we aimed to assess the effect
of CMV serostatus of D/R pairs on the reconstitution of the
antiviral immunity after allo-HSCT.

Patients and methods

Detailed characteristics of patients are presented in Table 1.
The serological status of D/R pairs was determined at the
stage before allo-HSCT. The samples of patients’ peripher-
al blood were examined at +30, +90, +180 days after allo-
HSCT. CMV-specific T-lymphocytes were determined by
flow cytometry using fluorochrome-labeled monoclonal an-
tibodies against CD3, CD8, CD45 molecules, viability rea-
gent and tetramers. The tetramers were consisted of in house
produced MHC class I monomers loaded with one of three
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Table 1. Patient characteristics
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Characteristics

1e+06-

D-/R-, n=10 D-/R*, n=20 D*/R-, n=10 D*/R*, n=T1 p-value'
Sex, n (%) 041
Female 3 (30%) 11 (55%) 6 (60%) 45 (58%)
Male 7(70%) 9 (45%) 4 (40%) 32 (42%)
Age, median (IQR) 36 (31-41) 36 (30-46) 26 (21-40) 36 (27-43) 0.44
Diagnosis, n (%) 0.15
Aplastic anemia (AA) 0 (0%) 0 (0%) 0 (0%) 1(1.3%)
Lymphoma 2 (20%) 0 (0%) 0 (0%) 1(1.3%)
Muyelodisplastic syndrome (MDS) 0 (0%) 1(5%) 0 (0%) 12 (16%)
Acute lymphoblastic leukemia (ALL) 4 (40%) 7 (35%) 4 (40%) 25 (32%)
Acute myeloid leukemia (AML) 3 (30%) 9 (45%) 5 (50%) 35 (45%)
Primary myelofibrosis 0 (0%) 2 (10%) 0 (0%) 1(1.3%)
Chronic lymphocytic leukemia (CLL) 0 (0%) 1(5%) 0 (0%) 0 (0%)
Chronic myelogenous leukemia (CML) 1(10%) 0 (0%) 1(10%) 1(1.3%)
Chronic myelomonocytic leukemia (CMML) 0 (0%) 0 (0%) 0 (0%) 1(1.3%)
Conditioning regimen, n (%) 0.20
MAC 1(10%) 4 (20%) 4 (40%) 11 (14%)
RIC 9 (90%) 16 (80%) 6 (60%) 66 (86%)
Graft source, n (%) 023
Bone marrow 1(10%) 6 (30%) 0 (0%) 17 (2%)
Peripheral blood stem cells 9 (90%) 14 (710%) 10 (100%) 60 (78%)
Donor, n (%)
Mismatched unrelated donor (MMUD) 1(10%) 7 (35%) 0 (0%) 8 (10%)
Matched unrelated donor (MUD) 4 (40%) 9 (45%) 1(10%) 17 (2%)
Haploidentical related donor 4 (40%) 0 (0%) 8 (80%) 28 (36%)
Matched related donor (MRD) 1(10%) 4 (20%) 1(10%) 24 (31%)
Acute Graft-versus-Host disease n (%) 034
Yes 4 (40%) 7 (35%) 3 (30%) 16 (21%)
No 6 (60%) 13 (65%) 7 (70%) 61 (79%)
Relapse, n (%) 091
Yes 1(10%) 1(5%) 1(10%) 10 (13%)
No 9 (90%) 19 (95%) 9 (90%) 67 (87%)
Death, n (%) 0.52
Yes 3 (30%) 6 (30%) 1(10%) 15 (19%)
No 7(70%) 14 (70%) 9 (90%) 62 (81%)
! Fisher’s exact test; Kruskal-Wallis rank sum test
+30 +90 +180
.k:-:;. B D/R-
= 8 D/R+
z B8 D+/R.
4] B D+/R+
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Figure 1. The number of CMV-specific T-cells (cells/pl) in the blood in patients at +30, +90, +180 days after allo-HS(T,
depending on the CMV serostatus of the Donor-Recipient pairs (D/R)

*D/R” - CMV seronegative donor/CMYV seronegative recipient; * D/R* - CMV seronegative donor/CMV seropositive recipient;
*D*/R" - CMV seropositive donor/CMYV seronegative recipient; * D*/R* - CMV seropositive donor/CMYV seropositive recipient.
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immunodominant epitopes of viral pp65 protein NLVPM-
VATV (NLV), TPRVTGGGAM (TPR), RPHERNGFTVL
(RPH) peptides presented in HLA-A*02 and -B*07 conjugat-
ed with phycoerythrin loaded streptavidin. Further, to calcu-
late the absolute number of T cells, a two-platform method
was used. The total number of leukocytes was estimated us-
ing a Sysmex X-2100 hematology analyzer, which was later
used to calculate the absolute number of CMV-specific cells.

Results

Figure 1 shows that CMV-seronegative patients before allo-
HSCT have lower number of CMV-specific T-cells up to
+180 day after allo-HSCT compared to CMV-seropositive
patients.

Conclusion

Thus, the reconstitution of CMV-specific immunity is influ-
enced by primarily CMV infection before transplantation,
which is most likely associated with the active proliferation
of CMV-specific T-cells in response to antigenic stimulation.

Keywords

Allogeneic hematopoietic stem cell transplantation, cy-
tomegalovirus infection, cytomegalovirus reactivation,
CMV-specific T-lymphocytes, immunosuppressive therapy,
graft-versus-host disease.

Bnusinne ceponorunyeckoro Ccratyca goHopa n peunnueHTa Ha BOCCTaHOBJ1IEHUE NMPOTUBOBUPYCHOIO
NWMMVYHUTETA Y NALMEHTOB noaie TPAHCMIaHTALUN aJIJTOTéHHbIX reMOono3Tu4eCcKnx CTBOJ1I0BbIX

KJ1eTOK
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Beepenue

KyleTouHbBIT MIMMYHUTET, OIIOCPEJOBAHHBIN T-K/IeTKaMmu,
ABNAETCS Hayboree BaXHBIM (aKTOPOM B KOHTpPOJIE IIM-
toMmeranoBupycHoit (IIMB) mudexuuu. Puck passurus
IIMB-uH(pexnyy B IOCTTPAaHCIUVIAHTAIVIOHHOM II€pUOfie
3aBJMICUT OT CEPOJIOTMYECKOrO CTAaTyca Iaphl IOHOP-pelu-
nment ([I/P). [Tpu aToM B3auMoOTHoOILIeHNEe 9TUX PaKTOPOB
IO CYIX IIOP OCTAeTCs Majou3ydeHHbIM. [lenb Hanrer paboTs
COCTOsA/Ia B OLjeHKe BIysAHMA nHuuyposanusa [IMB napoii
TOHOP-PEeLNIINEeHT Ha BOCCTAHOBJIEHNE IPOTYBOBJPYCHOTO
nmMmyHuTeta K IIMB 1mocse TpaHCITaHTanyy ajuIOreHHBIX
reMOIIOSTUYECKIUX CTBONIOBBIX Ki1eToK (amno-TTCK).

Matepuansl u metofbl

[Toxgpo6Hast XapaKTepUCTMKA IALMEHTOB IIPefCTaB/IeHbI
B Tabnuie 1. Ha stane go ammo-TTCK onpenensincs cepo-
normyecknit craryc JI/P. Tlocne anmo-TI'CK nHa cpokax +30,
+90, +180 mHuU uccnemoBanmu 06pasLpl MmepudeprIecKo
KpoBu manyeHtoB. [IMB-crmeunduynsie T-muMbonnTsl
OIIpeNE/LAI METOLOM IIPOTOYHON nuroMeTpun. g sTo-
rO WCIOIb30BaIM KOHBIOTMPOBAHHBIE C (PIIOOPOXPOMOM
MOHOKJIOHa/IbHBIE aHTUTena npoTtus Monekyn CD3, CD8
u CD45, peareHT [yisi OIpefeNeHNs >KU3HECIOCOOHOCTU
U TeTpaMepbl, cocrosAmme n3 Monomepos MHC xmacca I,
KOTOPbI€ CBA3aHbI C OJHMM U3 UMMYHOJLOMMHAHTHBIX 91N~
TOIOB BUPYCHOro Genka pp65: memtupst NLVPMVATY,
TPRVTGGGAM, RPHERNGFTVL, mpeacraBneHHble Ha
annensax HLA-A*02 n -B*07 B KOMIIIEKCe CO CTpeNnTaBU-
AMHOM, MeYeHbIM (UKoapuTpuHOM. [lamee mjIsi pacduera
abcomoTHOro uncna T-KIeToK MpUMEHsIICS ABYXIUIaThop-
MeHHBIIT MeToq. OOlLiee 4MCI0 JIEMKOLMUTOB OLIEHMBAIOChH
Ha TeMaTo/lornM4eckoM aHanmsarope Sysmex X-2100, uto B
IanbHeilieM ObIIO CIOTB30BAHO I/ISI pacyeTa abCOMOTHO-
ro uncina IJMB-crnenuduaHbIx KIeTOK.

Pe3synbtathbl

Kak nokasano Ha puc.l, B ciyyae IIMB-neratuBnocTy mna-
neHToB Ha atamne o anno-TT'CK konmnuectBo [IMB-crenr-
nbuunplx T-mMMONUTOB TOCTEe TpPAaHCIUIAHTALMYA B
pasnMYHble CPOKM OBUIO 3HAYMMO HIDKE 110 CPAaBHEHUIO C
CUTYyalyell, KOIjja pelunyeHT 6bUT MHQUIMPOBAH O MO-
menTa amno-TTCK.

BoiBopbl

TakuM o6pasoM, 6BUIO ITOKAa3aHO, YTO Ha BOCCTAHOBIIE-
Hite uncna IIMB-cnenuduunpix T-K/IeTOK BIusAET Ipexze
Bcero nHGuuMposanHocts IIMB [0 mpoBefmeHuss TpaHc-
IJIAHTALY, YTO, IT0 BCE BUAMMOCTH, CBA3aHO C aKTUBHO
npomudeparueit [IMB-cnerndnyanpix T-K/IeTOK B OTBET Ha
AaHTUTEHHYIO CTUMYJLALMIO.

KnioueBble cnoBa

TpaHcmmaHTalUsl a/UIOTEHHBIX TeMOIO3TIYECKUX CTBOJIO-
BBIX KJIETOK, IIMTOMETa/JIOBUPYCHAsA MHQEKINs, peakTyBa-
st [IMB-undexuny, [IIMB-cnenyduynsie T-nmumdonuTsr,
VIMMYHOCYIIPECCYBHAsA Tepalls, peaKLusa «TPaHCIUIAHTaT
MPOTUB XO35IMHAY.
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Bloodstream infections in pediatric patients with CVCs after allogeneic HSCT: incidence,

risk factors and outcome

Vladislav V. Kudlay, Olesya V. Paina, Polina V. Kozhokar, Yulia V. Bogoslavskaya, Irada M. Alieva, Galina N. Stolbenko
RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia
Contact: Vladislav V. Kudlay, phone: +7 (981) 874-73-58, e-mail : wladyslaw.kudlaj@gmail.com

Introduction

Bloodstream infection is a serious, life-threatening compli-
cation in neutropenic patients early after allogeneic HSCT
and can lead to dramatic consequences such as a septic
shock, multiple organ failure, and death. Bacteremia is asso-
ciated primarily with installation of central venous catheter
(CVCQ). The risks of CVC infection (CI) with development of
bacteremia in HSC recipients can reach 20 to 40% during the
period of neutropenia, before reconstitution of neutrophils.
The CVC placement just before beginning of the condition-
ing regimen (RC) for long-term infusion therapy, parenteral
nutrition and antibiotic therapy. The aim of our study was
to assess incidence of CI, appropriate risk factors, frequency
of pathogen verification, to identification of main causative
agents and outcome of CI episodes in the patients with ma-
lignant oncohematological diseases during early period after
allogeneic HSCT.

Materials and methods

The study included a retrospective analysis of 61 CI cases
with subsequent CVC replacement in 52 patients from 0 to
30 days after allo-HSCT over the period of 2019 to 2021. In
2019, the incidence of bloodstream infection (CI) was 26.7%
(n=15); in 2020, 35.2% (n=30), and in 2021, 31.3% (n=16).
The patients were diagnosed with AML (n=18), ALL (n=28),
MDS/JMML (n=6). The median age of patients at the time of
BMT was 7 years (0.4 months to 17 years). The main factors
of observation were as follows: duration of the CVC place-
ment, number of CVC installed, punctured vein, duration
of febrile neutropenia (FN), the number of cultures during
the FN period, frequency of pathogen detection, types of
infectious agents seeded from blood and CVC, presence of
mucositis, and its severity, transfer of the patient to intensive
care unit, as well as outcomes of systemic inflammatory re-
sponse (SIRS) episodes associated with CVC.

Results

CVC-associated bloodstream infections (CI) developed at a
median of 13 days after HSCT, with CVC placement terms

of 22 days. The median duration of FN before the change of
CVC was 72 hours. Bacteriological cultures were performed
in BD BACTEC vials, with a median number of 6 culture
samples (1 to 25) per a single FN episode. Upon analyzing
results of bacteriological cultures from blood and CVC,
the frequency of pathogen detection in blood in absence
of seeding from CVC was found in 42.6%. Positive cultures
both from blood and CVC were revealed in 14.7%. Positive
blood cultures in presence of pathogens from CVC were
registered in 6.5%, whereas no pathogens in blood or CVC
were detected in 36% of cases. Staphylococcus epidermidis
(n=19) and Klebsiella pneumoniae (n=10) were identified
as the most common pathogens in CVC-associated infec-
tions. Gram-positive bacteria were more common in blood
and CVC cultures than Gram-negative microbes (n=18 and
n=13, respectively). Mixed bacterial flora was identified in
8 cases. Clinically significant gastrointestinal mucositis was
observed in 39 patients. There were 56 CI episodes which
ended in body temperature normalization following CVC
removal, and timely administration of antibiotic therapy. In
9 cases, the patients were transferred to intensive care unit,
and two deaths were registered.

Conclusion

Special features of managing the patients with febrile neutro-
penia after allogeneic HSCT include timely antibiotic ther-
apy and evaluation of clinical response. In cases of lacking
clinical response and suspected septicemia, CVC removal is
required, even in absence of verifiable pathogens. This fea-
ture prolongs the time interval before CVC change, which
subsequently leads to an unfavorable outcome. The priority
task for nursing staff is to prevent the CVC-associated in-
fections by following principles of aseptics and antiseptics
when handling CVCs, as well as timely exchange of infusion
systems and careful maintenance of the catheter entry site.

Keywords

Central venous catheter, bloodstream infection, sepsis, nurs-
ing care.
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Mudexuns kpooroka (VMK) sBisercs Hambornee cepbes-
HBIM O KM3HEYIPOXKAIOIVIM OCTIOXKHEHMEM Y IIalJieHTOB
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U cMepTb. bakrepmemms accoummpyeTcs Ipexje BCETO C
HOCHUTEbCTBOM IIeHTPa/lbHOTO BeHO3HOro Karerepa (LIBK).
Pucku muadunupoBannsa 1IBK ¢ pasButmem 6Gaxrepremun
y peuunuentos I'CK moryT focturarb ot 20-40% B niepuop
HeJTPOIIEHNN 1 10 IPYOKUBIIeHNs HeitTpodutos. [ToctaHoB-
Ka IIBK ocy1recTBseTcs HeIoCpeiCTBEHHO IIepefi HadyaioM
pexuma xoupuivonnposauys (PK) mas nposenenus mm-
Te/IbHOI MH(QY3MOHHOI Teparuy, MapeHTepaTbHOro MNTa-
HIISI ¥ aHTMOMOTUKOTEPATTHIA.

Llenb uccnepoBanumg

Ouenka vyactorsl pasButus VIK, ¢pakTropo pycka, 4acTOTbI
BepuduKanuy Bo3OYAUTENs, BbIIENIEHe OCHOBHBIX BO30y-
nuteneil u oneHka ucxonos VIK y manmeHTOB co 3/10Kade-
CTBEHHBIMJ OHKOTEMAaTO/IOTMYECKMMY 3a00/IEBAHMSMI B
panHuI nepuog rocre ayvrorernoit TI'CK.

Matepuansl n metopbl

B mccnemoBanuy NpoBefeH PETPOCHEKTUBHBIN aHamu3 61
cnyvas VIK c mocnegyromeit cvenoit LIBK y 52 nauneHToB oT
0 go 30-ro gua noce awto- TTCK B mepnog ¢ 2019 mo 2021 r.
B 2019 rogy wacrota passutus nHpekuun kposoroka (VIK)
cocraBmma 26,7% (n=15), B 2020 rogy - 352% (n=30),
a B 2021 ropy - 31,3% (n=16). [JnarHosp! manyentos: OMJI
(n=18), OJUI (n=28), MIC/IOMMIJI (n=6). Menuana BO3-
pacra nmanyenTos Ha MoMeHT TKM - 7 net (ot 0,4 MecsitieB —
17 ner). OcHOBHBIMU (DaKTOpAMU HAOMIOfEHNs SIBUIUCH:
pmutenbHOCTh crostHUA LIBK, mopsapgkossit Homep LIBK,
IOYHKTHPyeMasi BeHa, IPOJO/DKUTENbHOCTD (eOpribHOI
Hevirporienyy (OH), KomyecTBO B3ATHIX IIOCEBOB B IEpH-
op, @H, wacrora BbIgeeHNsT BO3OYRUTENs, MH(PEKINOHHBII
areHT u3 kposu 1 LIBK, Hamu4ne MyKo3uTa 11 CTeTIeHb TsIKe-
ctu, Haxoxxaerne B OPulT, a Taxoke 1CX0[ 9MM30/a CICTEM-
Hoit BocrianuTenbHolt peakuyu (CBP), cesazannoit ¢ IIBK.

Pe3synbtatsl

Mennana passutusa LIBK-acconumpoBanHoit MHGpeKnnn
kposoroka (VK) 13 nens nocne TI'CK, ¢ jyinTenbHOCTDIO HO-
cutenbcTBa LIBK — 22 nua. Menuana gnutenbHoct ®H no
cmenbl 1IBK coctapnser 72 daca. bakrepnonornyeckue mo-
CeBbI BBINOIHA/IVCD C VICIIONb30BaHMEM IINUTATeIbHBIX Cpef

PI-05

BD BACTEC, ¢ MegmaHoIt KomdecTsa 3a60pa KyIbTypbl —
6 pas (1-25) sa nepmox ®H. B xone ananusa 6akTepunosno-
rmyecknx nmoceBos kpoBu 1 LIBK, wacTtoTra Hammums BO3-
Oynurens B KpoBI U oTCyTcTBMe BbiceBa u3 IIBK BcTpeya-
nach B 42,6%, Hamuuue BbiceBa u3 Kposu u LIBK B 14,7%,
OTCYTCTBME BbiceBa U3 Kposu 1 Hammuue B IIBK - 6,5%,
a B 36% cryyaAx OTCyTCTBOBa/a BepuduKaiys Bo30yanTe-
ns1. Hanbonee wactoiMu Bo3byanremsivu npu IIBK-acconn-
uposaunoit VIK 6pi1u BoLsiBnenst Staphylococcus epidermidis
(n=19) u Klebsiella pneumoniae (n=10). [paM-110n0XUTEMH-
Hast ¢mopa B moceBax kpoBu 1 IIBK BcTpevanacy varie,
uyem [pam-orpunarensHas ¢mopa (n=18 n n=13, cooTBer-
ctBeHHO). CMenraHHas ropa 6bIIa BbIsIB/IEHA B 8 CIy4asx.
Kmmanyeckn suaummblit Mykosut JKKT nabmonanca y 39
nanyeHToB. B 56 cnydaax smmsonsl VIK saBepuminch Hop-
Manu3anyel Temneparypsl nocne yganenns LIBK, a taxxe
CBOEBPEMEHHOTO Hadaja afleKBaTHOI aHTUOMOTHKOTEpa-
. [lepesopos 8 OPullT - 9 cirydaes, 3saperncTpupoBaHbl
2 cny4as CMepTH.

3aknyeHue

OCO0EHHOCThI0 HALIMX IMAlVIEHTOB, HAXOMAIMXCS Ha 9Ta-
ne nposefienns aorennoil TTCK, B nmepuop ¢pebpunpHoi
HENTPOIIEHNN SIBIISIETCS HEOOXOOMMOCTb CBOEBPEMEHHON
AQHTUOMOTYUKOTEPANM, a TaKoKe IIPY OTCYTCTBUM afieK-
BaTHOTo OTBeTa U nopo3pennn Ha VIK Heobxofuma cmeHa
LIBK, paxe mpy OTCyTCTBUU BepuduKanuy Bo3OyRuUTeNA.
ITO yANMHAET BPEMEHHOI IPOMEXYTOK Ho cMeHbl IIBK,
YTO BIIOC/IEACTBUM IPUBOANT K HEOIArOLIPUATHOMY UCXOLY.
IlepBocTeneHHOI 3ajjaueil cpefHero MeflepcoHana, sABJA-
eTcs nporusofericTBue passutuio lIBK-acconumpoBanHoit
MHQEKLUY Yepe3 CTPOroe CefoBaHue IPYHLUIIOB aCeITHU-
KM M aHTUCENTUKM BO BpeMA akcinyarauun LIBK, cBoes-
PEeMEHHOII CMeHe MH(Y3MOHHBIX CUCTEM, a TAKOKe TIaTeNb-
HBII1 YXOf] 32 MECTOM BXOJIa KaTeTepa.

KnioueBble cnoBa
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aspergillosis in the context of antifungal prophylaxis after allogeneic hematopoietic

stem cell transplantation
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Introduction

Invasive aspergillosis (IA) is dominant among invasive fun-
gal disease (IFD) after allogeneic hematopoietic stem cell
transplantation (allo-HSCT). Current European guidelines
for primary antifungal prophylaxis in adult allo-HSCT

recipients propose phase-specific recommendations where
primary antifungal prophylaxis is required for three groups
of patients [1]. Group 1 is low pre-engraftment risk of
mold infections with the only one quality of evidence and
strength of recommendations AI - fluconazole, group 2 is
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high pre-engraftment risk of mold infections with absence
of any antifungal agent recommendations Al, and group 3
is high risk post-engraftment period (GVHD) with AI rec-
ommendation - posaconazole oral solution or tablet. The
limitation of these guidelines include non-comprehensive
list of risk groups, evidence based medications, and forms
of agents administration. The aim was to study the real-life
practice implementation of European guidelines for antifun-

POSTTRANSPLANT INFECTIONS |

gal prophylaxis in large cohort adult allo-HSCT recipients
and estimate the incidence of breakthrough IA.

Patients and methods

We analyzed 672 adult patients underwent allo-HSCT from
2017 to 2020 years in CIC 725. Patients were divided in into
3 groups according to the antifungal prophylaxis in the first
100 days of the post-transplant period: Group 1 - primary

Table 1. The characteristic of antifungal agents used in the first 100 days of the post-transplant period

Antifungal agents Group 1, n=434 (%) Group 2, n=212 (%) Group 3, n=26 (%)
fluconazole 434 (100) - -
posaconazole oral solution - 37(17) 1(4)
voriconazole - 65 (31) 23 (88)
echinocandins - 101 (48) 2(8)

lipid forms amph B - 9 (4) -
Non—.pr.ophylactic use of antifungal agents _ 29 (14) _
(empiric therapy or treatment non-IA IFD)

Table 2. Patients characteristics and comparative analysis

Patient & transplant characteristics Group 1, n=434 (%) Group 2, n=212 (%) Grl vs. Gr 2, p value Group 3, n=26 (%)
Gender:

male 241 (56) 103 (49) 0.097 1(42)

female 193 (44) 109 (51) 15 (58)
Diagnosis:

AML 157 (36) 84 (40) 0395 14 (54)

ALL 108 (25) 47 (22) 0.448 3(12)

(ML 42 (10) 19(9) 0.770 2(8)

MDS 30 (7) 15(7) 0.939 1(4)

AA/PNH 25 (6) 15(7) 0.515 1(4)

HL 25 (6) 16 (8) 0382 2(8)

NHL 19 (4) 15 0.646 2(8)

MM 6(1) 0(0) 0.085 0(0)

Ph (-) MPNs 22 (5) 5(12) 0.106 1(4)
Age:

Median, range 34 (18-66) 34 (18-66) 0.955 44 (18-62)
Time from the ds to allo-HSCT (months):

Median, range 143 (03-31.2) 15.1(0.2-215.9) 0.389 11.0 (0.8-216.2)
Status of the disease at allo-HSCT:

Complete remission 304 (70) 123 (58) 0.002 16 (62)

No complete remission 130 (30) 89 (42) 10 (38)
Condition regimen:

MAC 242 (56) 85 (40) <0.001 14 (54)

RIC 186 (42) 121 (57) 0.001 10 (38)

No conditioning 6 (1) 6(3) 0.201 2(8)
Donor type:

MRD 106 (24) 30 (14) 0.002 2(8)

MMRD 2(1) 0(0) 0332 0(0)

Haploidentical B(17) 91 (43) <0.001 10 (38)

MUD 179 (41) 65 (31) 0.009 9 (35)

MMUD 74 (17) 26 (12) 0n4 5(19)
HSC source:

PB 310 (71) 142 (67) 0271 19 (73)

BM 121 (28) 68 (32 0.247 7@7)

PB + BM 3()) 1() 0.731 0(0)
Number of the allo-HSCT:

first 411 (95) 168 (79) <0.001 19 (73)

subsequent 23 (5) 44 (1) 7@
CMV-reactivation 155 (36) 106 (50) <0.001 7Q7)
GVHD:

aGVHD 3-4 21 (5) 68 (32) <0.001 5(19

chGVHD severe 26 (6) 25(12) 0.010 0(0)
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antifungal prophylaxis with fluconazole (low-risk of mold
infections, n=434); Group 2 - primary antifungal prophy-
laxis with anti-mold active agents (high-risk of mold infec-
tions, including cases with non-prophylactic use, n=212)
and Group 3 - secondary antifungal prophylaxis in patients
with pre-existing IA, n=26. The characteristic of antifungal
agents used the first 100 days of the post-transplant period
are outline in Table 1. During the 1-year observation period,
2 proven and 41 probable cases of breakthrough IA, accord-
ing to EORTC/MSG criteria, were diagnosed. We conduct-
ed a comparative analysis of the main patients and HSCT
characteristics in order to identify the reasons for choosing
the type of primary antifungal prophylaxis, calculated the
cumulative incidence (CI) of breakthrough IA and identified
the risk factors. The median follow-up time for all patients
was 12 (0-51) months.

Results

The comparative analysis of real-life practice showed the
main characteristics of high-risk group of patients where
the anti-mold active agents mainly as primary antifungal
prophylaxis have been used (Table 2): absence of complete
remission of underlying disease (p=0.002), subsequent allo-
HSCT (p<0.001), haploidentical donor (p<0.001), CMV-
reactivation (<0.001), aGVHD grade 3-4 (p<0.001), severe
chGVHD (p=0.010) and reduced intensity conditioning reg-
imen (p=0.001). The low-risk group had the following cha-
racteristics: matched related (p=0.002) and unrelated donors
(p=0.009), myeloablative conditioning regimen (p<0.001).
One-year CI of breakthrough IA after allo-HSCT in low-
risk of mold infections group with the first and subsequent
allo-HSCT was 3.7% and 8.6%, respectively, in high-risk
of mold infections group — 10% and 26%, in patients with
pre-existing IA - 5% and 14%. The median time of devel-
opment of breakthrough IA was 66 (2-282) days. Break-
through IA more common diagnosed in patients with acute
leukemia - 30% and lymphomas - 30%. The main sites
of infection were lungs 93%, sinuses — 2%, disseminated
lesions — 5%. The breakthrough IA was diagnosed by bron-
choalveolar (BAL) or sinuses liquid culture in 41% cases,

and the etiology were Aspergillus niger — 8 (42%), Aspergillus
Sfumigatus - 7 (36%), Aspergillus flavus - 2 (11%), Aspergillus
terreus — 1 (5%), Aspergillus spp. — 1 (5%). Overall survival
at 12 weeks in patients with breakthrough IA was 73%. Mul-
tivariate analysis showed, that significant risk factors, asso-
ciated with incidence of breakthrough IA after allo-HSCT,
in low-risk of mold infections group was diagnosis of Ph (-)
MPNs (p=0.025), in high-risk of mold infections group -
diagnosis of NHL (p=0.007). In patients with pre-existing
IA, due to the few number of cases of IA (n=2), the analysis
was not performed.

Conclusions

The real-life data in large cohort adult allo-HSCT recipients
showed that absence of complete remission, subsequent allo-
HSCT, haploidentical donor, CMV-reactivation, aGVHD
grade 3-4, severe chGVHD and reduced intensity condition-
ing regimen are characteristics of high-risk of mold infec-
tions group. CI of breakthrough IA demonstrated extra-high
risk group - subsequent allo-HSCT. The most common eti-
ological agent of breakthrough IA was Aspergillus niger. Di-
agnosis of Ph (-) MPNs was associated with higher risk of
IA in post-transplant period in patients, received fluconazole
prophylaxis, and diagnosis of NHL - in patients, received
primary anti-mold prophylaxis.

Reference

1. Maertens JA, Girmenia C, Briiggemann R]J, Duarte RE,
Kibbler CC, Ljungman P, et al. European guidelines for pri-
mary antifungal prophylaxis in adult haematology patients:
summary of the updated recommendations from the Eu-
ropean Conference on Infections in Leukaemia. ] Antimi-
crob Chemother. 2018; 73(12):3221-3230. doi: 10.1093/jac/
dky286.

Keywords

Stem cell transplantation, Aspergillus, invasive aspergillosis,
antifungal prophylaxis.

INUAEMNUONOrNs MHBA3NBHOIO acneprunniesa nocie annoreHHoN TpaHCNIAHTALMKN FeMOoNo3TUYeCKuX
CTBOJIOBbIX KJIETOK B peanbHON KNMHNYECKOW NPaKTUKe: O4HOLeHTPOBOe KPYMHOKOropTHOe

ncaienosaHue

Brnamucnas B. Mapkenos !, FOmus A. PoraueBa !, Mapuna O. ITonoBa !, Anuca I. Bonkosa ', Vinbs 0. Hukomaes ',
Onbra H. Iunernna !, Huxura I1. Bonkos ', CBernana M. VrnarbeBa %, Tarpsana C. Boromonosa 2, Cepreit H. Bongapesko !,

Huxomnait H. Knumko 2, Anexcanpp [I. Kymarun !

! HUM demcxoti onkonoeuu, eemamonoeuy u mpaucnaarmonoeuu um. P. M. Iop6auesoii, Iepsuviii Canxm-IlemepOypeckuii
eocyoapcmeennolii meduyurckuil ynusepcumem um. V. I1. ITaénosa, Cankm-Ilemep6ype, Poccusi; 2 TEOY BIIO «Cesepo-3anao-
LTl 20cyO0apcmeenHbiti meduyuHckuil ynusepcumem um. V. V. Meunuxosa» Munsopasa Poccuu, Cankm-Ilemep6ype, Poccust

Beepenue

MuBasuHbt acneprisies (MIA) siBiasiercss npeobmamaio-
MM Cpefy MHBa3MBHBIX MKko3oB (JIM) mocrne ammoreH-
HOW TPaHCIUTAHTALMM TeMOIMOITUIECKUX CTBOJIOBBIX KIle-
tok (a/umo-TTCK). Tekyuine eBponeiickye pyKOBOACTBA 110
[IepBUYHON MPOTUBOrPUOKOBON NpOdUIaKTUKe Y B3pOC-
neix penymyentoB amno-TTCK mpemraralor pexomeHpa-
LMY B 3aBUCUMOCTM OT (pa3bl MOCTTPAHCIUIAHTALIOHHOTO

neprofa, Iie MepBUYHAs MPOTUBOrprUOKoBas mpodumak-
THKa TpebyeTcs TpeM rpymmnam manueHTos [1]. Ipymma 1 -
TpyIIa HU3KOTO PUCKA Pa3BUTHUA IUIECHEBBIX (MUIeINAIb-
HbIX) VIM B Iiepmop «10 NPYDKMUBIEHUSI» C €MHCTBEHHON
peKoMeHlalMell ¢ KaueCTBOM JIOKa3aTeIbCTB M CUJION pe-
koMeHpanmit Al - ¢ykoHasorn, rpynma 2 — Ipynmna BbICO-
KOTO pMCKa IIecHeBbIX VIM B mepnof; «Io MPYOKUBIEHU»
PV OTCYTCTBUM KaKUX-THOO PEKOMEHJAINIT 10 MCIIONb-
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30BAHMIO AHTUMUKOTUYECKUX IpemapaToB Al, u rpymma
3 - rpymma BbICOKOTo pucka pasputua VIM B mepuop
«nocne npwokusneHus» (PTIIX) ¢ pexomenpanmeit Al -
[IepOpasIbHbII PacTBOp MM TabmeTnpoBaHHasA Gopma mo-
3akoHa30/ma. OTpaHMYEeHNUsT 9TOTO PYKOBOJCTBA BK/IIOYAIOT
HETIOJIHBIN CIMCOK TPYIII PMCKa, HAyIHO-0OOCHOBAHHBIX
IIperaparos, 1 uxX GopM BBefjeHNSL.

MauneHTbl M MeToAbI

Lenbio mccnenoBaHuA ABAANOCh MU3y4YeHME peanusalun
eBPOIIEIICKIX PEeKOMEH/JallMil 110 IPOTUBOIPUOKOBOIL IIPO-
¢unakTrKe y 6OBLION KOTOPTHI B3POC/IbIX PELMIVEHTOB
amno-TI'CK u yacToTs! mpopbisHOro VIA. MbI ipoananusu-
poBany 672 B3pOC/IbIX IMaLMeHTa, nomyunsimx awto- TTCK
€ 2017 mo 2020 rr. B CIC 725. [TauneHTbI 6b1I1 pasfieneHbl
Ha 3 TPyIIBI B COOTBETCTBUY C TUIIOM IIPOTHBOTPUOKOBOIL
nmpo¢unakTukoit B mepsble 100 gHEN IOCTTpaHCIUIAHTa-
LIMOHHOTO Iepyofa: Tpymnna 1 — nepByYHas IPOTUBOIPUO-
KoBas NMpo¢uIakTuka (GIyKOHa307m0M (HUSKUII PUCK pas-
BUTUS IUIECHEBBIX VIM, n=434); 2-a rpynma — IepBuUYHas
IIPOTUBOIpUOKOBas IMpOoUIAKTUKA IperapaTaMyl aKTUB-
HBIMJ B OTHOLIEHMM IUIeCHEBBIX Bo3Oynurerneit VIM(BbIco-
KUl puck 1iecHeBbix VIM, BKmouas cnydan Hempoduiak-
TUYECKOTO IIPYMeHeHNs, N=212) 1 3-4 rpymnna — BTOpu4Has
IIPOTUBOIPUOKOBasA NPOPMIAKTUKA Y IALMEHTOB C IPefCcy-
wecTByOIMM VA, XapaKTepyCTUKY MPOTUBOIPUOKOBBIX
IpernapaTos, UCIOIb30BaHHbIX B niepsble 100 mHei 1moct-
TPaHCIUIAHTALYIOHHOT'O [IePIOJa, IPEfCTAB/IeHDl B Tab/IIIIe
1. B Teuenue 1-nerHero mepuopa HabmoaeHMst ObUIO [Ma-
THOCTUPOBAHO 2 OKA3aHHbBIX U 41 BEPOATHBIN Cly4as Ipo-
poiBHOTO VA B coorBercTBuu ¢ Kpurepuamu EORTC/MSG.
Mpl npoBenu CpaBHUTENbHBIN aHa/lIN3 OCHOBHBIX Xapak-
tepuctuk naumentoB u TT'CK ¢ nenbio mpentuduxanum
IpUYMH BbIOOpa THIIA IEPBUYHON INPOTUBOrPUOKOBOI
IpOoGIIAKTUKIY, PACCYUTAIN KyMYIATUBHYIO YyacToTy (KY)
mpopsiBHOTO VIA u onpenenumu ¢akropsl pucka. Mennana
BpeMeHU HaOJIIOfieHN A 38 BCeMM TTaljyieHTaMy COCTaByIa 12
(0-51) mecsues.

Pe3ynbratbl

CpaBHUTe/IbHBIN aHAMN3 IOKa3aJl OCHOBHBIE XapaKTepu-
CTUKI MAIJ¥eHTOB TI'PYHIIBI BBICOKOTO PUCKA, Y KOTOPBIX
IIPUMEHANMNCH IIperapaThl B aKTUBHBIC OTHOLICHNN IUIeC-
HeBbIX B030ymuteneil VIMIpenMylecTBeHHO B KadecTBe
[IePBUYHOI MPOTUBOrPUOKOBOI IpodmIakTuky (Tabmmua
2): OTCYTCTBME IIOJIHON pPEMMCCHMM OCHOBHOTO 3abojeBa-
Husa (p=0,002), nosropuas amio-TTCK (p <0,001), Tpanc-
IUIAHTANVA OT TaIUIOM[eHTUYHOro JoHopa (p <0,001), pe-
aktuanys LIMB (<0,001), octpas PTIIX 3-4 crenenu (p
<0,001), Tsxenas xpoundeckas PTIIX (p = 0,010) u pexum
KOHAMIVIOHMPOBAHYA CO CHIDKEHHON JMHTEHCUBHOCTDBIO
(p=0,001). B rpynny HM3KOro pycKa MOIa/IM ITALVIeHThI, KO-
TOpbIM BbINoNHeHa anao-TTCK oT monHoCThIO coBMeCTH-
Moro pogactBeHHOro (p=0,002) 1 HepoJCTBEHHOTO TOHOPOB
(p=0,009), wucmonp3oBaHme MIETOAOMTATUBHOTO PEXIMA
xoupuumonuposanus (p <0,001). Togosass K4 npopsisHO-
ro VA nocne anno-TI'CK B rpymie HM3KOTO pycKa IIeCHe-
BBIX MMKO30B II0C/Ie IepBoit 1 nosTopHoit amno-TTCK co-
crasuna 3,7% u 8,6% COOTBETCTBEHHO, B IPYIIIIE BBICOKOTO
pUCKa IIeCHEBBIX MMKO30B — 10 % 1 26%, y nanyueHToB ¢
panee cymectsosasuM VA - 5% u 14%. Mennana Bpeme-
HU pasBUTUA IpopbiBHOTO VA cocraBuia 66 (2-282) nHeit.
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[TpopsiBHOIT VIA 4alje [AMAarHOCTUPOBAICS y OOMBHBIX
oCTpbIM JteitkodoM — 30% u mumdomamu — 30%. OcHOB-
HbIMM odvaramyu uHGekuuyu Obun jerkue 93%, HOCOBbIE
nasyxu — 2%, JUCCEMMHMPOBaHHOEe NopaykeHue — 5%. IIpo-
poIBHOIT VIA 6B AMATHOCTMPOBAH C OMOII[BIO KY/IbTYPalb-
HOTO JCCrefoBanms Oponxoanbeeorsiproit (BAJT) wm cu-
HYCOBOI1 KUAKOCTH B 41% ciy4aes, atnonorvia: Aspergillus
niger — 8 (42%), Aspergillus fumigatus — 7 (36%), Aspergillus
flavus - 2 (11%), Aspergillus terreus — 1 (5%), Aspergillus spp. -
1 (5%). Obmiast 12 HemenbHasi BBDKMBAEMOCTb Y MALMEHTOB
¢ npopsiBHBIM VIA coctaBuna 73%. MHOrogaKkTOpHBIIl aHa-
N3 TIOKA3aJI, YTO 3HAYMMbIMY (PAKTOpaMM PUCKA PasBUTHUI
VA nocne anno-TI'CK B rpymnie HM3KOTO pMcKa IJIECHEBBIX
VIM 6pin guarnos Ph (-) MITH (p=0,025), a B rpyme BbI-
COKOTro pucka IiecHeBblx VIM - mmarnos HXJI (p=0,007).
Y manumeHTOB C paHee cyijecTBoBaBIuM VA 13-3a He6ONb-
IIOro KomdecTBa cmydaeB VA (n=2) aHanus He IPOBOAVIICA.

BbiBopbl

JlaHHBIe peajbHOI KIMHMYECKOV IPaKTUKM OOJBIION KO-
rOpThI B3pocbIX penunuentos awio- TTCK nokasanm, 4ro
OTCYTCTBME IIONHON pemmccyuy, nosropHas amio-TICK,
TpaHCIJIaHTAllMA OT TallJIOUJEHTUYHOTO JOHOPa, PeaKTu-
Banua LIMB, ocrpas PTIIX 3-4 cremeHu, TspKenmas Xpo-
Hydeckasg PTIIX n pe>xxuM KOHIVMIMOHMPOBAHUA CO CHU-
JK€HHO! MHTEHCUBHOCTBIO ABIIAIOTCA XapaKTepUCTUKaMU
TPYINIIBI BBICOKOTO pucKa pasButusA VIM, o0ycrnoBIeHHbBIX
MULleTNabHbIMU Bo3yourenamu. Ilpu mccnemosanuu K4
npopsiBHOTO VA mpeHTHMUUMpOBaIa IpyIna CBEPXBbICO-
Koro pucka — mosropHas anno-TTCK. Haubonee gactsim
9THOJIOTMYECKVIM aTeHTOM IpOpbIBHOTO VIA 6511 Aspergillus
niger. lnarnos Ph (-) MITH 6p1n cBsizaH ¢ 60/1ee BBICOKUM
puckoM VA B MOCTTpaHCITAHTALIMOHHOM IIepHOfie y Ma-
LIVIEHTOB, IIOJIYYaBIINX NPO(MIAKTUKY (QIYKOHA30/I0M, a
nuarHo3 HXJI - y manueHTOB, NO/NyYaBUIMX IEPBUYHYIO
npodMUIaKTUKy IperaparaMy aKTMBHBIMY B OTHOLICHUU
MULIe/MAIbHBIX BO30OYIMTeENell.

KnioueBble cnoBa
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Introduction

Systemic infectinos caused by polyresistant gram-negative
micro-organisms are a pressing issue in treatment poly-
chemotherapy (PCT) and hematopoietic stem cell trans-
plants (HSCT) recipients as their clinical course is often ful-
minant and they are highly lethal in patients with aplasia.
One of antimicrobial treatment strategies is the systematic
use of 0.5% hydroxymethylquinoxalixide (dioxidine) solu-
tion as a part of complex antibacterial therapy in patients
with severe infectious complications. The drug has bacteri-
cidal properties and is characterized by a wide spectrum of
antibacterial activity. Our aim was to demonstrate feasibility
of systematic use of hydroxymethyloxalinyxide (0.5% diox-
ide solution) in patients with resistant infections caused by
Pseudomonas aeruginosa, Klebsiella pneumoniae, Enterobac-
ter cloacae, Stenotrophomonas maltophilia, and Achromobac-
ter xylosoxidans developing during chemotherapy-induced
aplasia.

Materials and methods

In the Department of Bone Marrow Transplantation and
Department of Hematology and Chemotherapy Nel (Rus-
sian Children’s Clinical Hospital of N.I.Pirogov Russian
National Medical Research University), 18 patients with
verified Gram-negative infection were administered 0.5%
hydroxymethylquinoxalidioxide solution as part of com-
bination antimicrobial therapy. The average age of patients
was 6.9 years (6 months to 16 years). Pathogen verification
and microbiological control of the infection process were
carried out using blood, bronchoalveolar lavage, and wound
drainage cultures, as well as swabs from mucous cavities and
feces. All cancer patients have obtained a remission at the
time of the study. The children had at least one site of verified
Gram-negative infection, which progressed in spite of anti-
bacterial therapy combination employed.

Results

In 11 patients was reported bacteriemia, in 4 cases associated
with Ps. aeruginosa, and in 5 patients with KL pneumoniae,
one with E. cloacae, one with S.maltophilia. Damage to oral
mucosa associated with P. aeruginosa have been reported in
7 patients. In 2 cases, the infection was complicated by deep
necrosis, in one patient K.pneumoniae culture was obtained.
Five patients had ulcerative necrotic damage of perineum, in
3 cases caused by P. aeruginosa. In 2 patients, K. pneumoniae
was found. Enterocolitis with K. pneumoniae colonization
has been reported in 6 patients. In other cases the revealed
pathogens were: P. aeruginosa (in 1 patient), A. xylosoxidans
(in 1 patient), S. maltophilia (in 1 patient). Gram-negative

infection lesions (P, aeruginosa, K. pneumoniae, S. maltophilia)
in subcutaneous fat were observed in 6 patients. Pleu-
ro-pneumonia associated with P. aeruginosa has been diag-
nosed in 4 patients. In one child, there were also multiple
abscesses in the liver, spleen, pancreas, kidneys, lymph nodes
detected by CT-scans. One patient had infection of soft tis-
sues in the area of the ventricular bypass with inflammatory
changes of the brain membranes caused by P. Aeruginosa.
All the patients received 0.5% dioxin solution injection
based on medical commission decision. The 0.5% solution
of hydroxymethyloxalinide oxide was used at a daily dose
<10 mg/kg. The dose was divided into 2-3 injections. Pri-
or to application the 0.5% solution as diluted to 0.1-0.2% by
sterile saline. The average treatment duration was 17.9 days
(5-67 days). The hydroxymethylquinoxalidixide therapy al-
lowed obtaining complete control of fulminant polyresistant
Gram-negative infections in all patients. The pathogen erad-
ication was in all cases confirmed by microbiological study.
The drug remained effective throughout all treatment peri-
od, no cases of newly formed resistance were observed. In
our study, none of the patients showed side effects.

Conclusion

Based on experience presented, the 0.5% dioxidine solution
can be used as a reserved treatment in young immunocom-
puted patients as it is effective in most severe forms of infec-
tions of different localizations caused by polyresistant strains
of gram-negative microorganisms. The timely prescription
of dioxidine can significantly reduce infections mortality
in children with progressive resistant Gram-negative infec-
tions.

Keywords

Sepsis, hydroxymethylquinoxalinoxide (dioxidine), Pseu-
domonas aeruginosa, Klebsiella pneumoniae, Enterobacter
cloacae, Stenotrophomonas maltophilia, children.
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B KOMMN/IEKCHO# NPOTUBOMUKPOOHOM Tepanuu y NaLMeHToB C GpyNbMUHAHTHBIMU MHOEKLUOHHBIMMU
OCTOXKHEHUSIMI B MHAYLMPOBAHHOM an/ia3uy KpOBETBOPEHMS, BbI3BaHHbIMU FPaMOTPULIATENIbHBIMM

B03byauTensgMm

Amnacracua B. Mesenuesa, JIrogpmuna B. OnbxoBa, Enena b. Maunesa, Beponnka B. Koncrantunosa, Anekcangpa E. Bypas,
I0mua A. Huxonaesa, Onbra A. ®unnna, basapma B. Ilyp6yesa, Oneca C. ®unk, Muxamr M. AHTOLINH,
Annsa B. MapreiHeHKoBa, Exatepuna A. IIpucranckosa, Exena B. Ckopo6orarosa

Poccuiickas demckas knunuueckas 60mvHuya, Poccutickuti HAUUOHATLHYIE UCCIE008aAMENbCKULL MEOUUHCKUTI YHUBepCUmem

umenu H. V. ITupozosa, Mockea, Poccus

Beepenue

VH}eKIMOHHO-CenTYecKe OC/IOXKHEH ST, BbI3BaHHBIE [10-
JIMPE3VUCTEHTHBIMI TPAMOTPULIATEIbHBIMI MUKPOOPTaHN3-
MaM, AB/IAITCS OHOM U3 aKTya/IbHBIX IPO6/IeM Ipu jiede-
HIY MALMIEHTOB [0C/e KypcoB nomxumuoteparmu (IIXT)
¥ TPAHCIUIAaHTALIUM FeMOMO3THYECKUX CTBOTOBBIX KIETOK
(TTCK) B CBsI3M C BBICOKVIM PUCKOM (py/IBMIHAHTHOTO Te4e-
Hyisl Ha (DOHE aIlTa3uy KPOBETBOPEHNS U BBICOKOII JIeTalb-
HOCTbI0. OHOI M3 9MIMPUYECKN MOFOOPAHHBIX Tepales-
TIYECKUX CTPATEernii MPOTUBOMUKPOOHOTO JIedeHNs CTasIo
BKJ/IIOYEHVE B TePAlNI0 IALMEHTOB C TsDKEIbIMYU MHGEK-
IIMIOHHO-CENTUYECKVIMU OC/IOKHEHUAMM mpemnapara 0,5%
pacTBOpa AMOKCHUANHA, UCIO/b3YIOIEroCs BO B3POC/ION 1
feTcKoil mpakTyKe. IIpemapar o6mafgaer OakTepuUIVIHBIM
THUIIOM [eJICTBUS, LIMPOKUM CIIEKTPOM aHTUOAKTepUaTbHOI
akTUBHOCTIL. Lleib pabOTBI COCTOSI/IA B TOM, YTOODI II0KA3aTh
1171eC000Pa3HOCTD CHCTEMHOTO IIPUMEHEHNs TUAPOKCIMe-
TUIXMHOKCcaMHAoKcuaa (0,5% pacTBOp AMOKCUAMHA) Y
IALVEHTOB C IIPOrPecCUpyIOIMMIL Ha (OHe aIIasum Kpo-
BeTBOPeHMSI MH(QEKIVIOHHbIMI OC/IOKHEHISIMY, BbI3BaH-
HBIMI [IO/IMPe3UCTeHTHBIMI Bo36ymurensiMu Pseudomonas
aeruginosa, Klebsiella pneumoniae, Enterobacter cloacae,
Stenotrophomonas maltophilia, Achromobacter xylosoxidans.

naLl,VIEHTbI n MeToAbl

B oTzmeneHnaAX TpaHCIIAHTAI[MY KOCTHOTO MO3Ta I TeMaTo-
normu n xummoteparmu Ne 1 PIKB ®TAOY BO PHVIMY
yMm. H. V. Iluporosa Munsapasa Poccun B mepuoy ¢ HoA-
6ps 2018 r. mo aBrycr 2021 r. 18 MauMEeHTOB IOTY4MIN Te-
pamMio pacTBOPOM TMAPOKCUMETUIXMHOKCATMHAVOKCHTA
B COCTaBe KOMOMHVMPOBAHHOI aHTMOAKTEPUATbHON Te-
panuu. CpegHuil BO3pacT IALEHTOB COCTaBuUI 6,9 et (6
MecsineB — 16 jet). Bepnduxanus Bo36yauTenst u MUKpoO-
OMOIOrMIeCKIiT KOHTPOIb MHPEKIIMOHHOTO POL[ecca Mpo-
BOJIWJICSI MUKPOCKOIIMYECKIM METOIOM ITOCTIe KY/IbTUBUPO-
BaHMsI OMOIOIMYECKIX SKIKOCTEI Ha IIMTATE/IbHBIX CPeiax
(kpoBb, GPOHXOAIBBEOISIPHBIN JTABaX, OTHAENsIEMOe PaH),
Ma3KOB CO CAIM3VUCTBIX IOIOCTHM PTa U Kaja. Bce manueHTs
OHKOJIOTMYeCKOTO ¥ OHKOI'€MaTOJIOTMYeCKOro IpouLd Ha-
XOAMINCh B PEMMCCUM IO T€YEHUI0 OCHOBHOTO 3abo0jeBa-
HMA. Y BCeX JieTell BbIABJIEH 110 MEHbLIEN Mepe OJUH ovar
nHpeKkuuy ¢ BepuUUNMPOBAHHBIM TIPaMOTPULATETbHBIM
BO30y#uTeNIeM, IIporpeccus MHPEKIMOHHBIX OC/IOKHEHUI
mporekana Ha poHe KOMOMHMPOBAHHOI aHTMOAKTEPIAIb-
HOJI TepaIn.

Pe3synbtatsl

Y 11 manuenrtoB 6bUIa 3aduKCUpoBaHa OakTepueMus, B 4
Clydasx accoLuMMpoBaHHas ¢ P aeruginosa, y 5 60NbHbBIX —
¢ K. pneumoniae, y ogaoro - c E. cloacae, y ogzoro - ¢
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S.maltophilia. TlopaxeHne CIM3UCTON OOONIOYKM IIOTIOCTU
pTa CMHETHOVHON 3TUOIOTMM OTMEYANOCh y 7 IALMEHTOB,
y 2 HmauMeHTOB MH(EKIMOHHOE IOpaXKeHMe OCIOKHWIOCH
DIyOOKMM HEKpO30M, Y OJHOTO IaljyieHTa MOpaXKeHue CIU-
3JCTBIX MONIOCTH PTa accoummpoBano ¢ K. pneumoniae. Y 5
IaLVeHTOB HAaOTIONa/IICh A3BEHHO-HEKPOTIYeCcKye M3MeHe-
HISI TIPOMEXHOCTH, B 3 C/Iy4asx BbI3BaHHBbIE P aeruginosa,
B 2 - K. pneumoniae. DHTEpOKOIUT C KOJTOHM3ALMEN KU-
meyHrnka K. pneumoniae grarHocTupoBaH y 6 MaIyeHTOB,
Paeruginosa — y 1 manyentTa, A.xylosoxydans — y 1 manyes-
ta, S.maltophilia — y 1 manuenra. VIH}peKIMOHHO-cenTu-
YecKle OTCEeBbl B MBIIIIAX ¥ IOAKOXXHO-KMPOBOI KIIeT-
yaTke Ha (OHe TeYeHV TI'PaMOTPULIATENIbHONM MHeKIMu
(P aeruginosa, K. pneumoniae, S.maltophilia) ormedamuch
y 6 manueHToB. II1eBpOITHEBMOHMNS, acCOLVMPOBAaHHAA
¢ P aeruginosa, onTBep>KieHa 1ab0OPaTOPHO-MHCTPYMEH-
Ta/JIbHBIMM JVICCTIEIOBAaHMAMM Yy 4 TalMeHTOB. Y OHOTO
pebeHKa IO DaHHBIM KOMIIBIOTEPHOJ ToMorpadum ObUIn
OOHapy>keHbl MHOXKECTBEHHBIC aOCLeCChl CUHETHOVHON
STHMOJIOTM B TI€YeHU, Celie3eHKe, MOPKeTyJOTHON Kemese,
noykax, jmmpoysnax. VIHPeKsa MATKMX TKaHeil B MecTe
K/IallaHa BEHTPYKY/IONEePUTOHEATbHOTO IIYHTA STUOIOTUN
P, aeruginosa c IOCTeRyIOMMM pacIIpOCTpaHeHVEM B TNKBOP-
HOe IIPOCTPAHCTBO C PasBUTMEM BOCIIA/INTE/IbHBIX SBICHUI
MO3TOBBIX 000/I04eK OTMEeYajIOCh Y OHOTO Ial[iieHTa.

Tepamnust pacTBOPOM JUOKCHIMHA BCeM HaljiieHTaM Oblia Ha-
3Ha4YeHa I10 BUTa/JIbHBIM ITIOKa3aHMAM, UCIIOab30Bancsa 0,5%
pacTBOp TUPOKCUMETUNIXMHOKCATMHAVOKCHA B CYyTOYHOI
mose He 6omee 10 MI/Kr, pasfesleHHOI Ha 2-3 BBeeHNS, Me-
pen TpuMeHeHNMeM Pa3BOAWICS CTepPUIbHBIM M30TOHUYE-
CKMM (PU3MOTOTMYECKUM PACTBOPOM /10 KOHUeHTparuu 0,1-
0,2%, BHYyTPMBEHHOE BBEJCHNE IPOBOAN/IN B BUJIE€ YACOBOIA
uHdysnn. [Ipogo/DKUTEIBHOCTD TEPAINM B CPeHEM COCTa-
Buma 17,9 cyTok (5-67 cyTok). Y Bcex ManueHTOB OTMede-
HO IOJIHO€ KyIMPOBaHUe (PYIbMIHAHTHO PasBUBAIOLIUXCS
MH(DEKIMOHHO-CENTNYECKNX IIPOL[ECCOB, OOYCIOBIEHHBIX
HO/MUPE3UCTEHTHBIMY MUKPOOPTaHM3MaMu Ha QoHe Tepa-
MUY TUPOKCUMETVIXMHOKCATMHANOKCUAOM. JpaguKaus
BO30OYAUTEISL, TI0 TAaHHBIM MMKPOOMOIOTIIECKOTO UCCIENO-
BaHMs MOATBEPXK/eHa MPAKTUYECKN Y BCeX HAOMIOf{aeMbIX
HaIMeHTOB, 3P PEeKTUBHOCTD JAHHOTO MperapaTa COXpaHi-
JIach Ha MPOTSKEHNM BCETO Mepuoia TedeH s, pa3BUTUA pe-
3MICTEHTHOCTY MUKPOOPTaHI3MOB He OTMeYaIoch. Pa3BuTie
He)XeJIaTe/IbHbIX PeaKIil B HAIlleM MCCIEOBAHNI He OBIIO
OTMeYEHO HI1 Y OfIHOTO U3 NAIVIEHTOB.

BoiBopbl

Ha ocHoBaHmum mnpepcraBaeHHOro ombiTa, 0,5% pacTBOp
IOMOKCU[IMHA MOXXHO paccMaTpuBaTh KaK HeOOXONMMBIN
Ipemnapar pesepsa A/ JedeHNs Hanbosee THKEbIX GopM
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uH(EKUNIT PasINIHON TOKAMINSALUY Y JleTell, BhISBAHHBIX
TIOJIMPE3UCTEHTHBIMY ~ IITAaMMaMM TpaMOTPUIIATeNTbHBIX
MUKpooprannsmMos. CBoeBpeMeHHOe Ha3HadeHUe IIpera-
pata puoxcuauHa 0,5% BHYTPUMBEHHO MOXKET CYLECTBEHHO
CHMU3UTD JIETAIBHOCTD Yy JIETell C MPOrpeCcCUpYIOIEN pe3n-
CTEHTHOII TPaMOTPULIATENbHOI NHPEKIMeit.

P0-01

KnioueBble cnoBa

Cerncuc, TUAPOKCUMETMIXKMHOKCATMHAMOKCHU],  (IMOKCH-
muH), Pseudomonas aeruginosa, Klebsiella pneumoniae,
Enterobacter cloacae, Stenotrophomonas maltophilia, netu.

Neurological complications in children after hematopoietic stem cell transplantation:

Single-center experience

Natalia V. Bronina, Evgeniy A. Burtsev, Inna O. Schederkina, Gleb O. Bronin

Morozov Children’s Hospital, Moscow, Russia

Contact: Dr. Natalia V. Bronina, phone: +7(919) 770 2278, e-mail: nata-dim@mail.ru

Introduction

The neurological complications (NCs) incidence and sever-
ity in children receiving hematopoietic stem cell transplan-
tation (HSCT) varies in different trials. Among some most
common causes of NCs are infections, drug toxicity, meta-
bolic, immune-related and cerebrovascular complication.

Materials and methods

We analyzed NCs incidence, structure and severity in Moro-
zov Children’s hospital (Moscow, Russia) pediatric HSCT
Department for a 3-year period. The clinical, laboratory, and
magnetic resonance imaging (MRI) was collected and ana-
lyzed for all cases.

Results

A total of 109 pediatric patients receiving HSCT in 2018-
2020 were analyzed for a history of acute neurological symp-
toms after HSCT. Acute NCs were registered in 7.3 % (8/109)
cases at a median of D+43(3-162) after transplant. The me-
dian age of patients with NCs was 8.8 (2-15) years. Pre-en-
graftment NCs were detected in 25% (2/8) of cases and were
associated with drug toxicity. The early post-transplant NCs
(before D+100) were observed in 62.5% (5/8) and included
toxic and infections complications. The late post-transplan-
tation NCs (after D+100) were registered in one patient (1/8;
12.5%). In accordance to the Common Terminology Criteria
for Adverse Events (CTCAE), NCs were classified as Gr2 in
37.5% (3/8), Gr3 in 25% (2/8), Gr4 in 25% (2/8), and Gr5 in
12,5 % (1/8) cases. The causes of NCs were as follows: tox-
ic leukoencephalopathy in 25% (2/8), human herpesvirus
6 (HHV-6) encephalitis in 25% (2/8), both of these causes,
in 12.5% (1/8), cyclosporin A-associated posterior reversi-
ble encephalopathy syndrome (PRES) in 12.5%, metabolic
Wernicke’s encephalopathy (WE - thiamine deficiency) in

12.5 % (1/8), and immune encephalitis (IE) in 12.5% (1/8)
cases. The latter developed 6 months after HSCT. In 62.5%
(5/8) patients complete recovery was observed. Two (25 %)
children died later due to leukemia relapse (a girl with Gr
5 neurotoxicity) and systemic mould infection after second
HSCT (the boy recovered from WE after the first HSCT).
One child with IE remains alive in permanent coma 3 state
(Glasgow Coma Scale).

Discussion

Severe NCs are a very important post-HSCT morbidity and
mortality cause in studied cohort. The NCs CTCAE grade
correlates with chances for recovery. Two patients (with Gr
4-5 NCs) died. Mild NCs could be prevented, e.g. our expe-
rience with antiepileptic drugs given in proper dose regimen
during high-dose busulfan administration suggests that it
can prevent seizures. The adequate nutrition is necessary for
WE prophylaxis. Regular viral load and serum drug concen-
tration monitoring can help to control severe toxic and viral
NCs. Repeat competent neurological examination must be
an essential part of post-HSCT surveillance.

Conclusion

Success of HSCT depends on effective and early prevention
and treatment of different complications including NCs.
There are various causes of NCs in pediatric patients after
HSCT: drug toxicity, infections, metabolic disorders, im-
mune-related damage and stroke. It is important to know a
complete spectrum of possible neurological complications
for timely and early treatment initiation.

Keywords

Neurological complications, leukoencephalopathy, encepha-
litis, hematopoietic stem cell transplantation.

HEBpOJ’IOFVNECKVIE 0CNOXHEHNA y AeTei noce TPAHC/1aHTaU UK remono3TuyeCcKknx CTBosoBbIX

Knetok. OnbIT 0AHOI0 LeHTpa

Haranps B. Bpounna, Esrennii A. Bypues, Vinna O. lllenepkuna, I'ne6 O. bpounsx

I'BY3 «Mopososckas JJI'Kb JI3M>», Mockea, Poccus

Beepenue

YacroTa u TsDKeCTh HeBponormieckux ocnoxuenuit (HO)
y meTell Mocie TPaHCIIAHTALMM IeMOMO3TUYECKUX CTBO-

noeix Knetok (TTCK) Bapbupyer B pasaMuHBIX UCCIIENO-
BaHMAX. Hamboree 4acThle TPUUMHBI OCIOKHEHWIT — JIe-
KapCTBeHHas TOKCUYHOCTb, MHQEKIUN, MeTabomIIecKue,
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UMMYHHBIe U ILepeOpoBacKymIspHble. Mbl IIpOaHAIN3U-
pOBa/IM 4acTOTY, CTPYKTYpy u Tspkecth HO B oTHeneHnn
TI'CK Mopo30BCKOiT [IeTCKO TOPOJICKOM KIMHUYIECKON
6ompunipl (MIATKB, MockBa, Poccnst) 3a 3 roga paboTsl.
Martepuanst u Metonst: Knuundeckoe n mabopatopHoe 06-
CTIeOBaHIie, MAaTHUTHO-pe30HaHCHast Tomorpadus (MPT).

Pe3synbratsl

[Tpoanamsuposanbl pesynbratel 109 TI'CK 3a mepuop
2018-2020 rr. bbun BKII0OYEHBI BCe CTydan C OCTPBIMU He-
Bponormyeckumu cumnromamy nocie TTCK. O6uras ga-
crora HO cocraBunma 7,3% (8/109) Bcex TpaHCIUTaHTAIIWIL.
Cpennuii Bospact naruenTos — 8,8 ntet (ot 2 o 15 net). HO
PpasBWINCh B CpefjHEM Ha 43,4 1eHb I0C/e TPAHCIUIAHTALUN
(OIIT) (ot -3 mo 162). HO, pasBuBIIMecs 0 MPYDKUBIEHNS
TpaHCIUIAHTATa, OTMeYa/iCh B 25% ciydaeB (2/8) u 6bUIn
CBsI3aHBI C JIEKAPCTBEHHON TOKcuMuHOCThI0. HO paHHero
MOCTTPAHCIUTAHTALMOHHOTO Ttepuoza (go +100 ITT]T) 6sun
BBIABJIEHBI ¥ 62,5% (5/8) OONbHBIX M IPEACTABIAIN COOOI
TOKCMYecKue 1 MHeKunoHuble ocnoxxuenusa. HO nospHe-
o MOCTTPAHCIIIAHTAIMOHHOTO 1tepuopa (mocre +100 TIT)
OTMeYasoch y ofgHOro mamyeHra — 12,5% (1/8). Cormacho
«OO6IUM KpUTEPUSM TEPMUHOIOTUN Uil HeXKelaTeTbHbIX
apneanit» (CTCAE), HO 6pum xmaccuduimpoBaHbl Kak
G2 - 37,5% (3/8), G3 - 25% (2/8), G4 - 25% (2/8) u G5 -
12,5% (1/8). B crpykrype HO: 25% (2/8) - Toxcmyeckas
nerikosHuedanonatus; 25%. (2/8) - HHV-6 sunedanurt;
12,5% (1/8) - repriecBUpYCHbI 9HIIeaIUT Ye/I0BeKa 6 TUIIA
(HHV-6) u Toxcmyeckas JeiiKosHLedaaonaTusa OfHOBpe-
MeHHO; 12,5% (1/8) — cunnpom 3anHeil 0O6paTimMoli sHIeda-
nomatun (PRES), BbI3BaHHBI IPUEMOM IIMKIOCHOPKHA Aj;
12,5% (1/8) - merabommueckas sHuedanonaTs BepHiuxe
(9B BBUAY meduuuTa THMaMMHA); 12,5% (1/8) — MMMYHHBII
sHnedammt (M9), pasBUBLIMICA 4Yepe3 6 MecCsleB HOCTIe
TT'CK. 62,5% (5/8) manueHTOB BbI3HOpOBeu. [IBoe mereit

P0-02

PEDIATRIC ONCOLOGY |

(25%) ymepnu BclefcTBUe peLyfuBa JIeliKo3a (leBouKa C
HEIPOTOKCUYHOCTBIO 5 CTEIEHN) U CUCTEMHOI TPrOKOBOIL
un¢exuuert nocie sropoit TTCK (Manpumk, BBDKUI HOCTIE
B3 nocre nepsoit TTCK). Opun pebenok ¢ 113 - B nmepma-
HEHTHOM COCTOSIHUM KOMBI 3 cTeneHnu (IKajaa KoMbl [71a3ro).

06cyxpenne

Tsoxensie HO - opHa M3 3HAYMMBIX NPUYMH JUTUTETbHON
CTAIVIOHAPHON Tepanuy M CMEPTHOCTU B IOCTTPAHCIIIAH-
tarmonHoM nepuope. Crenens Tskectn HO (CTCAE) kop-
pempyeT IpOrHo3aMm Ha BbI3[OpoBjeHNe. JIBa manyeHTa
(c 4-11 u 5-11 crenennto HO) ymepiu. Jlerkne HO nsneunsa-
1oTcs 6e3 mocencTBuil. Vcnonp3oBanue IpOTUBOCYLOPOXK-
HBIX TIPerapaToB B TepalleBTUYECKUX I03aX IIPU Teparmu
OycynbdaHoM IienecooOpasHo A MpoGUIAKTUKA CYHO-
por. Ins npodunaktuku OB He06XOAMMO MOTHOLIEHHOE
nuTaHye. [IoBTOpHBINI MOHUTOPVHI BUPYCHOI HAarpy3Ky 1
KOHIIEHTpAI[M! JIeKapCTB B KPOBYM MOXKHO MCIIONb30OBATh
IpM TSDKENbIX ToKcmdeckux u BupycHbix HO. TloBTopHOE
HEBPOJIOTMYECKOe 00C/eoBaHMe TOMHKHO OBITh HEOTHEM-
7eMoit yacThbio Habmomenns nocine TTCK.

3akniouyeHue

Ycnex TTCK 3aBucur ot a¢dekTiBHOI U paHHeil mpodu-
JIAKTUKY U JIeYeHMs Pa3/IM4YHbIX OC/IOXKHEHMII, BKIIOYas
HO. Cymecrsyior pasnuunbie npuunnbl HO y nereit mocne
TT'CK: mekapcTBeHHast TOKCMYHOCTD, MH(DEKIM, MeTabo-
JIM4ecKyie HapyILIeHNA, VIMMYHHbIE IIPOLECChl M JMHCYJIBT.
3HaHue monHoro crekTpa HO urpaer BaxHylo ponb mjs
CBOEBPEMEHHOI'0 Haya/la Pal[lOHA/IbHOI Tepalni.

KnioueBble cnoBa

HeBpOTIOI‘I/I‘{eCKI/Ie OC/IO)KHEHNA, TIeI‘/'IKOSHI_Ie(l)aTIOHaTI/IH,
SHHG(l)aJ'II/IT, TPpaHCIUTAaHTAOMA TEMOIIO9TNYECKUX CTBOJIO-
BbIX KJIETOK.

High-dose chemotherapy and autologous hemopoietic stem cell transplantation
effectiveness in patients with relapsed medulloblastoma: RM Gorbacheva Research Institute

experience

Asmik G. Gevorgian, Ilya V. Kazantsev, Denis V. Kozlov, Polina S. Tolkunova, Tatiana V. Iukhta, Andrew V. Kozlov,
Margarita S. Golenkova, Alexander N. Galimov, Olga I. Bogdanova, Alexander D. Kulagin, Yuri A. Punanov,

Olga G. Zheludkova, Ludmila S. Zubarovskaya

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

Contact: Polina S. Tolkunova, phone: +7 (963) 348-05-24, e-mail: tolkunova_polina@mail.ru

Introduction

Although central nervous system (CNS) tumors are a second
most common malignancy in children, they are a leading
cause of cancer-related death in pediatric population. Me-
dulloblastoma (MB) is the most common pediatric CNS tu-
mor and although current treatment standards allow achiev-
ing remission in most patients, there are still disease variants
characterized by high relapse rate. In spite of general trends
to increased survival, the prognosis in patients with MB re-
lapse is still dismal. High-dose chemotherapy (HDCT) with
subsequent autologous hemopoietic stem cell transplanta-
tion (auto-HSCT) may be an option able to improve results
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in this group. This is a summary of R. M. Gorbacheva Insti-
tute experience in performing HDCT with auto-HSCT with-
in a prospective cohort of patients with relapsed MB.

Patients and methods

Over 2008-2021, a total of 62 patients (45 M/17 F) with
relapsed MB received HDCT followed by auto-HSCT. The
median age at diagnosis was 9 (2.5-34) years, and at the mo-
ment of auto-HSCT, 12 (4-38) years. The molecular variant
evaluated in 18 patients was WNT' in 1, SHH in 7, Gr. [l in 1,
and Gr. IV in 9 patients, accordingly. Only 11 patients were
evaluated for MYCN amplification, 2 of these cases were
positive. Prior to auto-HSCT all patients received chemo-
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therapy achieving complete response (CR) in 21, partial (PR)
in 34, and disease stabilization (S) in 7 cases. Most (n=59)
patients received Carbo-Eto-Thio HDCT regimen, in 3 cases
Thio-Tmz regimen was used. Afterwards, 7 patients with no
signs of disease progression proceeded to radiation therapy.

Results

Transplant engraftment was registered in 55/62 cases. The
median time to engraftment was 13 (8-37) days. Seven pa-
tients died not reaching engraftment due to transplant-re-
lated complications. With a median follow-up of 27 (0.1-
157) months after auto-HSCT, the 2-year event-free survival
(EFS) is 49.6% (95% CI 36.5%-61.3%) and overall survival
(OS) is 70.2% (95% CI 56.9%-80.1%), accordingly. Patients
with CR and PR prior to auto-HSCT have better results
compared to patients with S, which is valid for both overall
(80% and 70.5% vs 35.7%, accordingly; p=0.04) and event-
free (61.1% and 49.8% vs 14.3%, accordingly; p=0.006). Also,
better results were registered in patients with classic and an-
aplastic MB compared to desmoplastic/nodular variant for
overall (79.4% and 80% vs 27.8%, accordingly; p=0.001) and

event-free (57.6% and 60% vs 0%, accordingly; p=0.003)
survival. No statistically significant difference was found
between different molecular subtypes of MB or MYCN am-
plified/non-amplified cases. Conditioning regimens had
relatively high toxicity with Grade 4 (CTCAE V 5.0) com-
plications developing in 19.4% cases. Cumulative trans-
plant-related mortality was 11.3% (95% CI 1.0%-35.4%).

Conclusion

In spite of relatively high rate of toxic complication HDCT
with auto-HSCT is still a curative option for a significant
number of patients achieving at least partial response to pri-
or chemotherapy. It is much less effective as salvage option.
The small number of patients, in which molecular factors
were evaluated, does not yet let us estimate the influence of
these factors. For that a larger prospective cohort is required.

Keywords

Medulloblastoma, relapse, high-dose chemotherapy, auto-
HSCT.

IbPEKTUBHOCTL BbICOKOA03HON XMMUOTEPANuUK C NOUTEAVIOLLEA ayTONOMMYHOA TPAHCNNAHTaLMeR
reMOnOo3TYeCKUX CTBOMIOBbIX KNETOK B NIeYeHMN NALMEHTOB C peLanBomM meaynnobnactoMbi,

Onbir HAW 0OTWT um. P. M. Topbaueson.

Acmuxk I. Tepopran, Vinba B. Kasanues, [lenuc B. Kosnos, Ilonuna C. Tonkynosa, Tarbana B. IOxTta, Angpeit B. Kosnos,
Mapraputa C. Tonenkosa, Anexkcanap H. lanumos, Onbra V. borganosa, Anexkcanap [I. Kynarun, FOpuii A. IlynaHnos,

Onbra I. JKenyakosa, Trogmuna C. 3y6apoBckas

HMII demcxkoti onkonozuu, eemamonozuu u mpancnnaanmonozuu um. P. M. Topbauesoti, Ilepsviti Carnkm-Ilemep6ypeckuii
2ocyoapcmeenHuiil meouyurckuil ynusepcumem um. Y. I1. Ilasnosa, Canxm-Ilemep6ype, Poccus

Beepenue

3/10KayeCTBEeHHbIE OITyXO/IM LIeHTPA/IbHOI HEPBHOI CHICTEMBI
(DHC) - BrOpast mo 4acToTe KaTeropus JEeTCKMUX 3/I0Kade-
CTBEHHBIX HOBOOOPA30BaHWUII M BeAyllas NpUYMHA OHKO-
JIOTMYEeCKOII CMEPTHOCTM Cpeiu feTeir. Mepymobmactoma
(MB) - Hambornee yactas 370KaueCTBEHHAsl COMMAHAS OITY-
xonp [JTHC. HecMoTps Ha To, 4TO IpUMeHeHMe KOMIIEKCHOI
Tepanuy MO3BOJISIET JOCTUYb PEMUCCUN Y OOMIBIINHCTBA a-
IMeHToB ¢ MDB, cymecTByIOT MOATPYIIIBI, PUCK PeLyBa B
KOTOPBIX OCTA€TCSA BBICOKMM, a IIPOTHO3 MAIVIEHTOB C peli-
IMBOM 3a00JIeBaHNs OCTAaeTCs KpajiHe HeOIaronpysATHBIM.
Bricokonosuas xummotepanusa (BIXT) ¢ ayTonornuHoi
TPAHCIUIAaHTALMeNl TeMONO3TUYECKMX CTBOJIOBBIX KJIETOK
(ayTo-TT'CK) MOXeT ymydumTh IPOTHO3 MAIMEHTOB C Pely-
muBoM. [JanHOe TpocniekTuBHOE nccneposanye HVM JOInT
um. P. M. Top6aueBoit omycbiBaeT onbIT mpuMeHenus BIXT ¢
ayTo-TI'CK y manyenTos ¢ perupusom MbB.

MauneHTbl M MeTOAbI

B 2008-2021 rr. 6puta BeimonHeHa BIXT ¢ ayto-TTCK y
62 manyenTos (45 M/17 JK) ¢ peuupnBom Mb. Mennana
BO3pacTa Ha MOMEHT IIOCTAaHOBKM JMarHo3a COCTaBMIa 9
(2,5-34) ner, a Ha MoMmeHT BbinonHeHus ayro-TTCK 12 (4-
38) meT. MosnekyispHble HOATPYIIIB OBUIN ONpEHeeHbl Y
18 manmentoB: WNT (n=1), SHH (n=7), III Ip. (n=1), IV
Ip. (n=9). Ammmdukanms MYC n MYC-N 6si1a nccneno-
BaHa y 11 marmeHToB, o6Hapy>xeHa B 2 crydasx. [lo arama
ayTo-TTCK BCce mammentsl nomyunnu IIXT, B 21 cayya-
sx 61 gocturayt nonusit orset (ITO), B 34 yacTHdHBIIT

otseT (HO), a B 7 cnyuasx crabunusanys (C) 3ab6oeBaHus
(rpynma «cmacenus»). B 59 crygasx mposopmnace BIXT mo
cxeMe Carbo-Eto-Thio, B 3 Thio-Tmz. Cemp manmeHToB 6e3
IPU3HAKOB IIPOrpecCUpOBaHMs 3ab0neBaHUs B HanbHeIl-
IIeM [TOTYYVJIN JIY4eBYIO Teparmio.

Pe3synbtathbl

[IpwxuBIeHre TpaHCIUIaHTaTa 3aUKCUPOBAaHO B 55/62
CIy4aeB ¢ Me[MaHOI CPOKOB NpYDKYB/IeHNA Ha J]+13 (8-37).
B 7/62 nanyeHTbI yMep/M OT OCTIOXKHEHNI O MOMEHTA IIpH-
JKUBJIEHNUS TPpaHCIUTaHTaTa. [Ipu MeauaHe cpoka Habmome-
HuA B 27 (0,1-157) mecsnes ot ayro-TI'CK 2-neTnas 6ecco-
6niTiitHas BKMBaeMocTb (BCB) cocraBuma 49,6% (95% CI
36,5%-61,3%), a o6mas (OB) 70,2% (95% CI 56,9%-80,1%)
COOTBETCTBEHHO. Pesy/mbraThl y IAanVIeHTOB, MOCTUTIINX
ITO wm YO nepen ayro-TTCK 6bumn ydiite, YeM y Ianm-
€HTOB, NOCTUIIINX CTabuiusanuu. Pasnuuus 6buyu cra-
TUCTUYECKM 3HAYMMBIMM Kak g obmeit (80% u 70,5% vs
35,7% cootBetcTBeHHO; p=0.04), Tak u W 6eccoObITMII-
oM BbDKMBaemoctu (61,1% u 49,8% vs 14,3%, cooTBeT-
cTBeHHO; p=0,006). Kpome TOrO0, CTaTUCTNYECKN 3HAYMMbIe
pasmuuus ObUIM BBIABJICHBI B IIOATPYIIIAX C KIACCUYCCKUM
M aHAIUIaCTMYeCKUMM BapuaHTamMu MDB 1o cpaBHeHMIo ¢
TeCMOIUIACTVYEeCKIM/HOLY/LAPHbIM IIOATUIIOM, 4YTO TakK-
ke Habmogamu Kak g obmen (79,4% u 80% vs 27,8%
cootBeTCcTBeHHO; p=0,001), Tak 1 6€CCOOBITUITHON BBHIKI-
Baemoct (57,6% 1 60% vs 0% cooTrBeTcTBeHHO; p=0,003).
He 6b1U10 06HAPY)XEHO CTATMCTUYECKM 3HAYMMOI pasHU-
upl 8 OB n BCB Mexpmy pasamuHBIMU MOJEKY/IAPHBIMU
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noarpynnamu MB. CraTuctiyeckn 3HaYMMas pasHUIA TaK-
e He OOHapy)XeHa B 3aBUCUMOCTIL OT Ha/IN4Msl aMIUTudu-
kauuy MYCN. TokcMYHOCTD peXKMMOB KOHAMIMOHUPOBA-
HIIs1 6BbI/Ta OTHOCUTENBHO BBICOKOI. OCTIOKHEHNS 4 CTeTeHN
(CTCAE V 5.0 2017) sa¢puxcupoBansl B 19,4% ciyuaes.
3HavyeHMe KyMY/IATUBHOM TPAHCIIAHTAIIIOHHON JeTaslb-
Hocty coctaBumino 11,3% (95% CI 1,0%-35,4%).

3aknoyeHue

HecmoTps Ha CpaBHUTENTBLHO BBICOKOE YMC/IO TOKCMYECKUX
ocnoxnennit, BIXT ¢ mocnenyromeir ayro-TTCK mosso-
NAeT JOONUTHCA OTBETA Y 3HAYMTETBHOTO YNMC/IA MALMEHTOB,

P0-03
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TOCTUTIINX OTBETa Ha npotuBopenuansayo IIXT, Ho He B
TPyIIIIe «Tepamnuiu craceHns». He6ombiioit 06beM BEIOOPKY
HAIVIEHTOB, Y KOTOPBIX OLIEHMBAIM MOJIEKY/IApHbIe (haK-
TOPBI PUCKA, IIOKA He MO3BOJISAET JOCTOBEPHO BBIIBUTDH MX
B/IMsIHIE Ha OOIIYI0 1 6€CCOOBITUITHYIO BEDKIIBAEMOCTb.

KnioueBble cnoBa

MepnynnobnacToMa, peLiuB, BLICOKOLO3HAA TePaIiis, ay TO-
TT'CK.

| First pediatric cases of autologous hematopoietic stem-cell transplantation in Armenia

Mane S. Gizhlaryan '?, Karen H. Meliksetyan %, Inga V. Khalatyan "%, Armine Pepanyan *, Andranik G. Shamilyan *,
Medea G. Anastasiadi %, Taguhi ]J. Hovhannisyan ", Gevorg N. Tamamyan "?, Samvel H. Danielyan *, Lusine M. Krmoyan ">

! Pediatric Cancer and Blood Disorders Center of Armenia, Prof. R. H. Yeolyan Hematology Cente, Yerevan, Armenia;
2 Prof. R. H. Yeolyan Hematopoietic Stem Cell Transplant Department, Hematology Center; * Department of Pediatric Oncology
and Hematology, Yerevan State Medical University, Yerevan, Armenia; * R. H. Yeolyan Hematology Center, Yerevan, Armenia

Contact: Dr. Mane Gizhlaryan, e-mail: gizhlaryan.maneh@mail.ru

Background

Hemopoietic stem cell transplantation (HSCT), either au-
tologous or allogeneic, is an effective treatment for many
malignant and non-malignant disorders. Unfortunately, due
to economical and/or political constraints, not all countries
have enough resources and expertise to establish an HSCT
program.

Methods

We retrospectively reviewed and analyzed all pediatric cas-
es of autologous HSCT, which were performed at the HSCT
Department of the Hematology Center after Prof. R. H. Yeo-
lyan from 2018 till 2020.

Results

The first pediatric autologous HSCT in Armenia was con-
ducted in 2018. During last 2 years 10 children received
auto-HSCT in Armenia. The median age was 6 years, range
[2-16] years. 6 (60%) patients were males. 6 (60%) patients

had neuroblastoma, 1 patient with relapsed Ewing sarcoma,
1 with medulloblastoma, 1 case of relapsed nephroblastoma,
and a patient with Hodgkin lymphoma relapsed. 2 patients
with neuroblastoma underwent tandem auto-HSCT. From
the 12 transplants there was only 1 case of transplant related
mortality (8.3%). 4 patients later had a disease progression
with a subsequent lethal outcome. The longest disease-free
survivor is now 2 years out from transplantation.

Conclusions

Here we report the introduction of pediatric autologous
HSCT in Armenia and the results of the first transplants.
During the 2 years of starting pediatric autologous HSCT
program in our country from the performed 12 transplants,
the transplant related mortality was 8.3%, which is compa-
rable to the outcomes from the developed countries.

Keywords

HSCT, autologous, solid tumors, pediatric, Armenia.
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! Apmanckuii Llenmp Jlemcxoii Onkonoeuu u Iemamonoeuu, Iemamonozuueckuii Lienmp um. npop. P. Eonana, Epesan, Apmenus;
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* Temamonoeuueckuii Lenmp um. npo. P. Eonsana, Epesan, Apmerus

Beepenue

TpaHCIUTAaHTAIUST TE€MOMOITUYECKUX CTBOMOBBIX KJIETOK
(TTCK), xax ayTonormuHas, Tak M ajjloreHHasz, s¢dex-
TUBHO TNPUMEHSETCA JUIA JIEYeHMsI MAIMEHTOB C PSIOM
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37I0KQUeCTBEHHBIX I HE3JI0KaueCTBEHHBIX 3a00JIeBaHuIL
K coxaneHuio, He BCe CTpaHbI CIIOCOOHBI OPraHM30BATH
cobcrBenHyto nporpammy TI'CK B cBsA3U ¢ olpefie/IeHHbIMU
9KOHOMMYECKVMU U TTONIUTUYECKMMI OTPAaHNYEHIAMIA.
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Marepuanbl n meToAbl

MBbI BBINOTHU/IN PETPOCHEKTVBHBIN aHA/IN3 BCEX CITydYaeB C
2018 mo 2020 rog, xorga B otnenenn TT'CK IemaTomormye-
ckoro Ilentpa um. npo¢. P. Eonsana nposopuiace ayTosno-
rnyHasg TTCK y pebenka.

Pe3synbtatsl

I[TepBas B Apmennn ayronornytas TTCK y pebeHka BbIIosn-
HeHa B 2018 roxy. 3a mocnegHue 2 rofia YUCIO AeTell, KOTo-
peiM mpoBopannack ayronornynas TTCK, gocturio 10. Me-
IMaHa Bo3pacTa coctasuia 6 (2-16) met. B 6 (60%) cnydasx
TPAHCIUIAaHTALMA BBINONHANACH Y MalbuMKoB, B 4 (40%) —
y meBouek. IToxasanmsamu k TI'CK 6bumn Hetipobmactoma
(n=6), peunans capkomsl IOunra (n=1), Mmegynnobmactoma
(n=1), peunpus Heppobmactomsl (n=1), peunans mumdo-
mbl XomkknHa (n=1). V 2 manmeHTOB C Heitpo6macToMoin
nposogwinacek TaHgemHas TI'CK. Cmeprtb, cBA3aHHas ¢
TpaHCIUIaHTalMel, 3adUKCHpOBaHa TONbKO B 1 u3 12 (8,3%)

P0-04

cmy4aeB. B manmpHelimeM y 4 manueHTOB pasBUIOCH IIPO-
rpeccupoBaHme 3ab0/eBaHMsl, IOBJIEKIIee 3a COO0I cMep-
TeNbHBIN 1Ccxof. Hanbombumnit Cpok HabmogeH s MaleHTa
B PEMUCCUM COCTaBJ/IA€T Ha JAHHBI MOMEHT 2 TOfia.

BoiBopbl

ITony4eHpl mpeBapUTeNbHbIE PE3Y/IbTaThl, OCHOBAaHHbIE Ha
HepBOM oOIbITe NpuMeHeHus ayronornuHoit TI'CK y pereir
B ApMeHun. 3a 2 rofia, KOTOpble NPOIIN C MOMEHTA 3aIly-
cka nporpammsl ayronornyHoit TTCK y mereit, BbIIIONTHEHO
12 TpaHCITaHTALMI ¥ TPAHCIUIAHTALMIOHHAsA JIETaIbHOCTD
cocraBuia 8,3%, 4TO CONMOCTABUMO C JaHHBIMU KPYIHBIX
TPaHCIIAaHTAL[MOHHBIX LIEHTPOB B Pa3BUTHIX CTpaHaX.

KnioueBble cnoBa

TI'CK, ayTonmornynas, COnMHbIe OMYXOMNM, AT, APMEHMA.

Dinutuximab beta immunotherapy after autologous and allogeneic hemopoietic stem
cell transplantation in patients with high- and ultrahigh-risk group neuroblastoma:

RM Gorbacheva Research Institute experience

Ilya V. Kazantsev, Asmik G. Gevorgian, Polina S. Tolkunova, Tatiana V. Iukhta, Daria A. Drozdovskaya, Andrew V. Kozlov,
Margarita S. Golenkova, Alexander N. Galimov, Olga I. Bogdanova, Ekaterina V. Goncharova, Yuri A. Punanov,

Alexander D. Kulagin, Ludmila S. Zubarovskaya

RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia
Contact: Dr. Ilya V. Kazantsev, phone +7 (963) 348-05-24, e-mail: Ilya_Kazantsev@inbox.ru

Introduction

Neuroblastoma (NB) is the most common extracranial solid
tumor in infants and younger children characterized by sig-
nificant biological and clinical heterogeneity. The currently
used Russian standard of treatment for high-risk patients al-
lows achieving the long-term survival of about 40% in spite
of highly intensive complex therapy used. In ultrahigh-risk
group the results are even worse with less than 10% of pa-
tients achieving a durable response. Also, there is still no
consensus on optimal treatment of patients with primary
resistant disease or relapse and the prognosis in this cohort
is still dismal. Immunotherapy with anti-GD2 antibodies is
potentially effective in these situations. It may also be used in
autologous (auto-HSCT) or haploidentical donor allogeneic
stem cell transplantation (haplo-HSCT) settings.

Patients and methods

In2017-2021 atotal of 19 patients with NB received 76 cours-
es of anti-GD2 antibodies (dinutuximab beta) immunothera-
py after auto-HSCT (n=13) and allo-HSCT (n=6) within two
pilot trials conducted by RM Gorbacheva Research Institute.
All auto-HSCT recipients belonged to high-risk group and
previously achieved complete or very good partial response,
3 of them belonged to ultrahigh-risk group according to
stratification scale by Morgentern DA et al. The haplo-HSCT
recipients were treated for primary resistant-disease (n=1),
first (n=4) or second (n=1) systemic relapse. In all cases prior
to haplo-HSCT a non-myeloablative (Flu-Mel) conditioning

regimen was used. In 5 of 6 cases the graft-versus-host dis-
ease (GVHD) prophylaxis was post-transplant cyclophos-
phamide based. In 4 of 6 cases patients retained a complete
or very good partial response at the time of immunotherapy
initiation. In 2 cases patients received immunotherapy due
to early relapse post haplo-HSCT. In both cases immuno-
therapy was given in combination with temozolomide.

Results

With a median follow-up of 16 (6-27) months 11 of 13 pa-
tients receiving immunotherapy after auto-HSCT retain
complete response. Two patients, both from ultrahigh-risk
subgroup relapsed, bub responded well to salvage therapy.
Therefore, the EFS and OS in this group are currently 80%
and 100%, accordingly. The patients with 1* and 2™ relapse
are still in remission 17, 37 and 43 months after haplo-HSCT.
The patent with primary resistant disease relapsed in 55
months. Both patients receiving immunotherapy as salvage
treatment died of disease progression with no signs of re-
sponse. The overall anti-GD2 immunotherapy toxicity was
acceptable. No signs of clinically significant GVHD were
observed in haplo-HSCT recipients. There were, however, 4
cases of neurotoxicity (2 in auto- and 2 in haplo-HSCT re-
cipients), requiring therapy cessation in 2 cases.

Conclusion

Dinutuximab beta immunotherapy is characterized by ac-
ceptable toxicity both in auto- and haplo-HSCT recipients.
It allows achieving good short-term results, although these
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results are much worse in patients with chemoresistant
disease of ultrahigh-risk group patients. The larger cohort
and longer follow-up are needed to clearly evaluate long-
term results.

PEDIATRIC ONCOLOGY |

Keywords

Neuroblastoma, high-risk group, ultrahigh-risk group, im-
munotherapy, auto-HSCT, haplo-HSCT.

MMMyHOTepaI'IVIFI p,wHyTchmmaﬁom beta nocne ayTonorquon 1 anioreHHoun TPaHCMIAHTaL UK
remMono3TnuyecKknx CTBosiI0BbIX KNeToK y nauneHToB C HEI7I|)061'I&CTOMOI7I rpynnbl BbICOKOro

n ceepxBbicokoro pucka. Onbir HUNAOMMT um. P. M. TopbaueBsoi

Mnpa B. Kazannes, Acmuk I. Tesopran, Ilomna C. TonkyHoBa, Tatpsna B. I0xTa, Japea A. [Ipo3gosckas,

Amnppeii B. Ko3nos, Maprapura C. Ionenkosa, Anexcanuap H. l'anumos, Onbra 1. borganosa, Ekarepuna B. Ionyaposa,
IOpwuit A. Ilynanos, Anexcangp [I. Kymaruu, Tropmuna C. 3y6apoBckas

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

Beepenue

Heitpo6nacroma (HB) — camast gactast sKCTpakpaHuabHast
CONMMAIHAsA OIYXOJb y HeTell paHHETO0 BO3pacTa, XapakTe-
PU3YIOIIAsiCsl 3HAYUTETIbHON OMOIOTMYECKONl TreTepOreH-
HOCTBIO 11 3HAYNTEJIbHBIM CIIEKTPOM BAapMAHTOB KIMHINYIE-
cKkoro TedeHus. IIpyu ncronp3oBaHnM TeKyIIeTro CTaHAapTa
VMHTEHCUBHOI KOMIUIEKCHOI Tepamnmm TOATOCpOdYHast bec-
CO6I)ITI/II7[H&}I BPDKMBAEMOCTD ITAMIEHTOB I'PYIIIIBI BBICOKOT'O
pucka He npesbimaeT 40% B rpymnne BHICOKOTo 1 5-10% B
IIOATPYIIIIE «CBEPXBBICOKOro». KpoMe TOro, mporHos ma-
LMIEHTOB C MEePBUYHO-PE3UCTEHTHBIMM (OpPMaMu U peLu-
IvMBaMM 3a00/leBaHMA TaKXKe OCTaeTcs KpaiiHe He0aro-
IIpUATHBIM. OIU/IH 713 BO3MOJXHBIX IIOOXOIOOB K JICUECHUIO,
IIOTEHIIMAa/IbHO HOBBOHHIOIIH/II?I YAydIInTb pe3ynbTaThl,
3aK/II04a€TCA B MCIO/NIb30BAaHNN MIMMYHOTEpPAIIN aHTUTE-
namu Kk GD2, B ToM uuc/ie Ha 3Tane I0OC/Ie ayTONOTMYHOM
(ayTo-TI'CK) 1 a/yyIoreHHOJ TpaHCIIAHTALUY IeMOIIOITH-
YECKNMX CTBOJIOBBIX KJIETOK OT TaIVIOMIAEHTNYHOTIO JOHOpa
(rammo-TT'CK).

MauneHTbl 1 MeTOAbI

B 2017-2021 rogy 8 HUMOOIuT um. P. M. Top6auesoii B
PaMKax IBYX NMIOTHBIX MCCTIEIOBAHMIT IOy YM/IN UMMYHO-
Tepanuio 13 manuenToB nocne ayto-TTCK 1 6 manyeHToB
nocre ramno-TTCK. Beero nmpoBeneHo 76 KypcoB Tepanmun.
[Toxasanmsamu K uMMyHoTepanuu nocie ayto-ITCK 6bumn
TOCTVKEHME TTOJTHOTO MM XOPOLIEro YaCTUYHOTO OTBETA y
HalMeHTa IPYIIbl BLICOKOTO pyCKa. Tpy mamnueHTa OTHO-
CUJINCD K TPYIIIIE «CBEPXBBICOKOTO» PYCKA IPU OLEHKE 110
mkane Morgenstern DA et al. IlokazaHusaMm K IpOBeREHNIO
uMMyHoTepamnuu mnocne ramno-TTCK 6pimn nepsudHo-pe-
3MCTEHTHOE TedeHre 3aboneBanus (n=1), mepssii (n=4)
wnu Bropoit (n=1) peunpus saboneBanus. Bo Bcex kpome
ofiHOTO c1y4asax npu nposefenuu ramio-TTCK ncnonpso-
BAJ/ICA HEMMEI0AONaTUBHBII PEXUM KOHAVIIMOHNPOBAHS
(Flu-Mel) ¢ npodmnakTukoit peakuym TpaHCIUIAaHTAT-IIPO-
tuB-x03siuHa (PTIIX) Ha OCHOBe ITOCTTPaHCIIAHTALIVOH-
Horo nuknodocdana. Ha MoMeHT mpoBefjeHUs UMMYHO-
Tepanuu B 4 U3 6 caydaes ObIIO ZOCTUTHYT IOJTHBIN VN
YAaCTUYHDIN OTBET, B 2 CIyYasX MUMMYHOTepanus IpOBOAU-
ach KaK «Tepamysi CIiaceHysi» Py IIPOrPeCCUPOBAHNUI HO-
crne ramno-TI'CK. B aTux ciy4asx MMMyHOTepanus IpoBo-
AMTIAch MapajIeNIbHO C XMMMOTepanueii TeMO30/I0MIUJOM.
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Pe3synbtatbl

Y 60/IbHBIX, MMONTYYABIINX MOfEPXKUBAIOIIYI0 MMYHOTE-
pammio auturenamy K GD2 (mmuyTykcmmab Gera) mocie
ay1o-TTCK, oTBeT coxpaHserca B 11 u3 13 cmyuyaeB mpu
MefinaHe CpoKa HaOmoneHus ¢ MoMmeHTa ayTo-TT'CK B 16
(6-27) mecsues. Y nBoux nanyueHToB (06a OTHOCITCS K OJ-
TPYIIIIe «CBEPXBBICOKOTO» PICKA) PasBWICA PAaHHMII peLu-
nuB 3aboneBanHms. Oba maumeHTa OTBETM/IN HA IPOTUBO-
penuanBHy Tepanuio. Takum o6pasom, BCB u OB B aToit
noprpymnme cocTaBiaaT 80% u 100%, COOTBETCTBEHHO.
Y manmeHTOB C IEPBBIM WX BTOPBIM PELNANBOM 3a60/eBa-
HIA, JOCTUTIINX IIOTHOTO VIV XOPOIIET0 YaCTUIHOTO OTBe-
ta nocse ramo- TTCK B Tpex crydasx coXxpaHsAeTCsA MOMTHbBII
oTBeT B Tedyenne 17, 37 n 43 mecsues nocne ramio-TTCK,
a B OfHOM CJIy4ae OTMEeYEHO IIPOrpeccrpoBanue 3abomeBa-
H1st gepes 55 MecsireB. O6a 60IbHBIX, TOTyYaBILINX IeIeHIe
KaK «Tepalli0 CIACeHNA», YMEPIN OT IPOrpecCUpOBaHNA
3aboreBaHus 6e3 OTBeTa HA MMMYHOTepaImio. VimmyHoTe-
pams anTuTenamy k GD2 xapakTepnsosanach yMepeHHOI
TOKCHMYHOCTBI0. H1 y ogHOro 13 penmmumenTtos ramno-TTCK
Ha ¢oHe BBemeHMs aHTMUTeN K GD2 He oTMedanoch pas-
Butus KanHaudeckn 3Haunmoint PTIIX. Tem He meHee, B 4
orydasx (2 manueHTa IOCKIe ayTo- M 2 HallMieHTa IOCIIe
ramwno- TTCK) oTMeuanoch pasBuTie HeIpOTOKCMYHOCTH, B
2 cIy4asAx moTpeboBaBlIee IPepBaTh TEPAINIO.

3aknyeHue

VIMMyHOTepanus AMHYTYKcMMaboM 6eTa XapaKTepusyeTcs
HpYEeM/IeMON TOKCUYHOCTBIO Y PELIUIIMEHTOB ayTO- 1 FaIljIo-
TTCK u mosBonseTr JOOUTHCA IOBBINIEHUS BbDKUBAEMO-
cru. TeM He MeHee, IOKa IIOTy4YeHbI TOIBKO JIAHHbBIE Kpa-
TKOCPOYHOTO Habmiofienus. [[pOrHos3 y manueHToB IPYIIIIbI
«CBEPXBBICOKOTO» PUCKa, @ TAK)Ke Y MALMEHTOB ¢ Iporpec-
cupoBaHyeM 3ab0jeBaHNs Ha (POHE XMMUOTEPAINy OCTaeT-
cs KpariHe HeOmaronpuATHeIM. [l 60/ee TOYHOIN OLIeHKM
3¢ deKTUBHOCTY HEOOXOAMIMO POJO/DKUTD HabIOfeHe B
6oree KPYIHOI KOrOpTe TAIMieHTOB.

KnioueBble cnoBa

Heitpo6macroma, rpyIima BBICOKOTO PUCKa, IPYIIIIa CBePXBBI-
COKOTO pycKa, uMMyHoTepamys, ayTo-TT'CK, rammo-TI'CK.
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Everolimus with tacrolimus for graft-versus-host disease prophylaxis in children with acute

leukemia and JMML after allo-HSCT

Olesya V. Paina, Liubov A. Tsvetkova, Polina V. Kozhokar, Anastasia S. Frolova, Zhemal Z. Rakhmanova, Elena V. Semenova,

Alexander D. Kulagin, Ludmila S. Zubarovskaya

RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia
Contact: Dr. Liubov A. Tsvetkova, phone: +7 (921) 643-39-05, e-mail: tsvetluibov@mail.ru

Introduction

Graft-versus-host disease (GVHD) is a significant cause of
morbidity and mortality after allogeneic hematopoietic stem
cell transplantation (HSCT). Everolimus, a new-generation
mammalian target of rapamycin inhibitors, combines immu-
nosuppressive properties with antineoplastic effect. Everoli-
mus has demonstrated efficacy in the prevention of allograft
rejection after solid organ transplantation. Everolimus has
a convenient pharmacological form (dispersible tablets) for
and shorter half-life and thus had lack of nephrotoxicity and
more clinically manageable than sirolimus for prophylaxis
and treatment GVHD in children. Data of the using everoli-
mus in children after allo-HSCT are limited. Aim of this
study was evidence of safety and efficiency of using everoli-
mus for GVHD prophylaxis in children with acute leukemia
and juvenile myelomonocytic leukemia (JMML) after allo-
HSCT from donors with different HLA-compatibility.

Patients and methods

We included 12 children with the median age 2 years old (1-3
y.0.) who underwent allo-HSCT in 2020-21 and received
everolimus for GVHD prophylaxis at of the RM Gorbacheva
Memorial Research Institute. Four patients (33%) had acute
lymphoblastic leukemia, 6 pts (42%) — acute myeloid leu-
kemia, 3 pts (25%) — JMML. Allo-HSCT from haploidentical
donor was performed in 11/12 (92%) children, from matched
unrelated donor (MUD) in one child. Remission of disease
at the allo-HSCT was observed in 8/12 (67%), relapse/refrac-
tory disease — in 4/12 (33%) patients. All children received
myeloablative regimen of conditioning (MAC) with GVHD
prophylaxis posttransplant cyclophosphamide (PTCY),
everolimus, tacrolimus. Busulfan-based conditioning regi-
men was administered in 10/12 (83%) pts. Everolimus was

given orally on day -3 and a starting dose of 1.6 mg/m?*/day.
The dose was subsequently adjusted to achieve a target blood
concentration between 3 and 5 ng/ml. We studied overall
survival (OS), disease free survival (DFS), GVHD-free, re-
lapse free survival (GRES) by Kaplan-Meier method. Also,
we investigated incidence of acute GVHD, chronic GVHD,
primary graft failure, toxicities and infectious complications.

Results

Engraftment was achieved in 11/12 (92%) of children. At the
median follow up 9 months (1.5-17 months) OS was 100%,
disease-free survival — 75%. Toxicities and infectious com-
plications 3-4 grade developed in 5/12 of the patients (42%).
However, we did not observe thrombotic microangiopathy,
nephrotoxicity, hepatotoxicity. The most common compli-
cation was oral mucositis, that associated with MAC. Acute
GVHD 2™ grade occurred in 4/12 (33%) of children. We did
not see acute GVHD 3-4 grades in our patients. Most pa-
tients had cutaneous GVHD. Chronic GVHD was registered
in 6/12 (50%) of patients, severe grade as overlap syndrome -
in one child. GFRS was 42% at the median follow-up of 9
months.

Conclusions

We have shown that everolimus in combination with tac-
rolimus and PTCY after MAC did not increase the rates of
adverse events and severe form of GVHD, leading to ear-
ly transplant mortality, in children after allo-HSCT from
haploidentical donors and MUD. The significant benefits of
everolimus compared with sirolimus is its convenience when
using in infants and children.

Keywords

Allo-HSCT, graft-versus-host disease, everolimus, children.

IBEpONUMYC B KOMBUHUPOBAHHOM NPOGUNAKTUKE pPeaKLLMM TPAHCNNAHTAT NPOTMB X038MHA \ J1eTeil

C octpbimu neikozamu u KOMMJ1 nocne anno-TICK

Onecs B. Ilanna, /Tro60Bb A. IIBeTKOBa, ITonnna B. Koxxokapb, Anactacusa C. ®ponosa, JKeman 3. Paxmanosa,
Enena B. CemenoBa, Anexcanpp [I. Kymarun, Tropvmuna C. 3y6apoBckas

HIM demckoii onkonozuu, cemamonozuu u mparcnaanmonozuu um. P. M. Top6auesoti, Ilepsviii Canxm-IlemepOypeckuil
2ocyoapcmeenHuiil meouyurckuil yusepcumem um. V. I1. Ilasnosa, Cankm-Ilemep6ype, Poccus

Beepenue

Peakuus «TpaHcrnanTar npotus xo3siuHa» (PTIIX) - ogHo
13 Hambosee 9acTO BCTPEYAIOUINXCS OCIOXKHEHWI ITOCTe
QIJIOTEHHOJ TPaHCIUTAHTAIMM T'eMOIIO3TUYECKUX CTBOJIO-
BoIX KIeTok (awio-TI'CK), xoTopoe yxygnlraeT KadecTBO
XKV3HM OOJIBHOTO ¥ MOXKeT IIPUBOJUTDL K JIeTaIbHOMY VIC-
xony. OBeponumyc — mTOR MHrMOUTOP, IPOU3BOZHOE CH-
ponumyca, obrajaolee MMMYHOCYIIPECCUBHBIM, IIPOTUBO-

OIIYXOJIEBBIM JieliCTBUsIMU. [Ipemapar npogeMOHCTpUpPOBaI
3¢ GeKTNBHOCTD B IPOGWIAKTIKE OTTOP)KEHMA IIPY TPaHC-
IUIAHTALUY CONMAHBIX OPraHOB. BBuURY Hamm4aus yno6HOI
¢dapmakosormdeckoit Gpopmbl (Fucrepurnpyemsie Tabmer-
KI) ¥ KOPOTKOTO IePUOfa IIOTyBbIBefeHNsI, Ipenapar 06-
nafaeT Go/ee yIpaB/iAeMOil KOHLEHTpaLMell CofepyKaHmsa
B IUIa3Me KPOBM I, C/IE[OBATEIbHO, MEHBIINM PUCKOM
TOKCHYECKUX OC/IOKHEHMIT, YeM CTaHJAPTHBIE NMMYHOCY-
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IIpecCHBHBIE areHThL. [laHHbIe O IPUMEHEHIN 9BePOIIMYyca
y mereit nocne anno-TI'CK kpaithe orpanuyensl. Vicronb-
30BaHIEe 9BEPONNUMYCa MOXKET OBITh MEPCIEKTVBHBIM Y IIa-
I[VIEHTOB C BBICOKUM PUCKOM TOKCHYECKUX OCTOXKHEHMUIL.
Ilenpio maHHOI paboThl cTanma oueHKa 3G eKTUBHOCTY U
6esomacHOCTH 9Beponumyca B mpodunakruke PTIIX y me-
Tell C OCTPBIMU JIeHIKO3aMI ¥ I0BEHIIBHBIM MIETTOMOHOLIN -
tapHbIM JiefikozoM (FOMMII) nmocne amwio-TT'CK ot noHo-
POB C Pas/INYHOI CTEIIEHbI0 COBMECTUMOCTIL.

MauneHTbl M MeToAbI

B nccnenoBanne BKIOYEHBI 12 feTeil ¢ MeiMaHON BO3pacTa
2 ropma (1-3 net), kotropbim B HUV [JOIuT nm. P. M. Top6a-
yepoii B 2020-21 rr. 6puta BumonHeHa amio-TTCK c
IIPUMEHEHNEM 9BepoluMyca B KadeCTBe KOMIIOHEH-
ta npodwmraktuky PTIIX. V3 Hux 4 manumenta (33%) -
¢ puarHosoM octpelit nuMdobmactHblt Jeitkos (OJI),
6 mauneHToB (42%) - OCTpBIl MUENTOONIACTHBIN JIENKO3
(OMJI), 3 manuenta (25%) — FOMMII. Anno-TTI'CK or ra-
IUIOU/IEHTUYHOTO JIoHOpa Obuta BeimoiaHeHa 11/12 manm-
eHtaM (92%), ogHomy manuenty — amno-ITCK ot monuo-
CThI0 COBMECTMMOTO HEPOJICTBEHHOTO HoHOpa. Ha MoMeHT
amno-TICK B pemmccun 3aboneBaHmst Haxogmnuch 8/12
(67%), nporpeccun 3aboneBannsa — y 4/12 (33%) nmaruen-
TOB. BceM marmentam ObUI IIpOBefieH MuenoabIaTUBHBIN
pexuM KoHpmuyonyposanus (MAK) ¢ TpeXKoMIIOHeHT-
Holt npodunaktukoit PTIIX — mocTTpaHCIIaHTalMOHHDII
nuknodpochan ([1TLd), asepomumyc, Takponmumyc. Ilpu
aToM OycynbdaH-coiepKalnii PeXUM KOHJUIIMOHMPO-
BaHys mpumeHw y 10/12 (83%) mereit. Ilpuem TabmeTox
sBeponumyca (2,5 Mr) B Aucreprupyemoit Gpopme nanueHTbI
HaunHam ¢ JI-3 nepen ammo-TTCK B o3e 1,6 mr/m?. [anb-
HEJIIIYI0 103y KOPPEKTMPOBAIU [0 JOCTIDKEHUS IIeNeBO
KoHIeHTpauyy 3-5 Hr/mi1. [IpoBopuiu oreHKy 0061eit BbI-
sxxuBaemoctu (OB), 6esperuanBHoit BookuBaemoctu (bPB),
BBDKMBAEeMOCTM 0e3 peluanBa M KIMHUYECKM 3HAYNMON

PC-01

POSTTRANSPLANT CARE AND REHABILITATION I

PTIIX metonom Kammana-Maiiepa, OIleHKY 4acTOTBI pas-
sutus octpoit PTIIX, xpounueckoit PTIIX, mepsuunoro
HETIPYDKUBJIEHNS, TOKCUUECKNUX ¥ MH(DEKIMOHHBIX OCTIOXK-
HEHUIL

Pe3synbtatbl

[IpwxuBreHre TpaHCIUlaHTaTa 3adukcupoBaHo y 11/12
(92%) meteit. [Tpn memuane Habmopenns 9 mecsues (1,5-17
mecaneB) OB cocraBuma 100%, BPB - 75%. Tokcnueckue/
MH(QEKIMOHHbIe OCTIOKHeHMA 3-4 cT. pasBumuch y 5/12
nanyeHToB (42%). Ilpu sTom He HabMOANM TPOSBIEHUNI
TPOMOOTHYECKON MMKPOAHTMOIATUY, HePPOTOKCHUYHO-
CTH, renaroTokcnyHocTy. Hanboree 4acTbIM 0CIOXKHEHEM
nocne awto-TTCK 6bl1 MYKO3UT CIM3UCTBIX, CBSI3aHHDII
¢ MAK mnoproroskoit. Octpast PTIIX 2 cT. BcTpeyanach y
4/12 (33%) mereit, octpoit PTIIX 3-4 cr. He HAOMIOAIOCH.
B GonbmmHCTBe cnydaeB 3adMKCMpoOBaHa KOXKHasA (opma
ocrpoit PTIIX. Paseutue xponmueckoir PTIIX ormeueno
y 6/12 (50%) maIueHTOB, TSDKEO CTEeNeHN II0 TUITY «BO3-
BpaTHOIT GOPMBI» — y OFHOTO pebeHka. BexuBaeMocTs 6e3
perzmBa u knnHndecky sHauumon PTIIX cocrasmma 42%
IpY MefiuaHe HaOIofieHNA 9 MeCsLeB.

BbiBoAbI

CornacHo NpecTaB/lIeHHbIM JaHHBIM, 9BEPOIUMYC B COYe-
tanun ¢ Takponumycom u IITII¢ mocne MAC He yBemn-
YYBaeT PUCK TOKCMYECKMX OC/IOKHEHUI, NMPUBOMAIMX K
paHHel! TPaHCIUIAHTALMOHHO CMEPTHOCTH, ¥ MOXKET ObITh
apdexruBHbM B mpodunaktuke PTIIX mocme ammo-TI'CK
OT TaIUIONEHTVYHOTO ¥ HEPOJCTBEHHOTO JOHOPA. Y UUThI-
Basi Ha/JM4ue NUCIHEPrUpyeMoit (OpPMBI, 9BEPOIUMYC YHO-
OeH B IpUMeHEHNN y IeTell PAHHETO BO3PacTa.

KnioueBble cnoBa

Anno-TI'CK, peakijus TpaHCIUIAaHTAT IPOTHUB XO35MHA, 9Be-
ponumyc, feTu.

Patient birthday celebration at the bone marrow transplant clinic during the COVID-19

pandemic

Rashida A. Bikulova, Anastasia A. Popova, Evgeniya S. Misyavichute, Svetlana I. Oleshko, Tatiana V. Kozlova,
Angelica V. Pavlik, Alisa G. Volkova, Yulia A. Tarakanova, Galina N. Stolbenko

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

Contact: Alisa G. Volkova, e-mail: alisa-md@inbox.ru

Introduction

Volunteers play an important role in the medical and social
rehabilitation of patients with oncohematological diseas-
es and improve the quality of life of patients. During the
COVID-19 pandemic, clinic staff and volunteer organiza-
tions have been faced with the necessity to invent the new
forms of interaction in the context of restrictions. The ob-
jective is to develop the most effective and safe format of
interaction between volunteers of the social movement
“MotoDonors for Children”, patients and hospital staff dur-
ing the COVID-19 pandemic. The main goal of the study was
focused on the development of an algorithm for the event
“Birthday at the Hospital” and the analysis of the results.
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Materials and methods

The study was conducted on the basis of materials from
events organized by volunteers in cooperation with the staff
of the rehabilitation department from April 2020 to June
2021. The survey included the results from children and ado-
lescents aged 0 to 18 years at different stages of treatment for
hematological, oncological and hereditary diseases, includ-
ing the period of cytopenia after chemotherapy and HSCT.
The department staff collected up-to-date information about
patients before their birthday, received parental consent for
the event and accompanied their interaction with volunteers.
A questionnaire for the parents of children and the patient’s
medical staff was compiled as a feedback form.

@ cttjournal.com
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Results

During the observation period, 87 events were held dedicat-
ed to the birthday of children treated at the clinic, 42 cases
(48%) were in 2020 and 45 (52%) during 2021. All the pa-
tients received a gift chosen by their parent, depending on
the wishes, age and interests of the child. All respondents
confirmed the importance of individual approach to choos-
ing a gift. Part of the gifts — 45 (40%) were given to the child
through the medical staff, the other was received personal-
ly in an outpatient clinic. A photo session was organized in
50 (44%); motor biking, in 25 (29%), and video congratula-
tions in 5 (6%) during the inpatient treatment. The majori-
ty of parents 80 (91%) noted an improvement in the child’s
emotional background after congratulations. There were no
negative reactions from children and their parents after in-
teraction with department staff and volunteers.

Conclusions

An effective and safe algorithm of a birthday party during a
long stay in the hospital has been formed in compliance with
the strict quarantine rules. This way of birthday celebration
has a positive effect on overcoming the hospital routine and
helps to feel the moment of growing up.

Keywords

Children, oncology, hematology, hematopoietic stem cell
transplantation, rehabilitation.

HPBB,U.HOBHHVIE LHel pOXKAeHWUA NaLMUeHTOB B KNIMHMKe TPAHCMIaHTaL MK KOCTHOrO Mo3ra B Nepuog,

naupemun COVID-19

Pammpa A. Bukynosa, Anacracus A. Ilonosa, Esrennsa C. Mucasuuyre, CBernana J1. Onemko, Tarbana B. Kosnosa,
Anxennuka B. IlaBnuk, Amnca I. Bonkosa, FOmus A. Tapakanosa, lamnaa H. Cron6enko

HU demckoii onkonozuu, eemamonozuu u mpancnnanmonozuu um. P M. Topbauesoti, Ilepsvii Cankm-Ilemep6ypeckuii
eocyoapcmeennoiii meduyunckuil ynusepcumem um. V. I1. ITaénosa, Canxm-Ilemep6ype, Poccust

Beepenue

JlokasaHa BakHas pO/Nb PabOTHI BOJNIOHTEPOB B MeENMKO-
COLIMATIbHON peabWIMTaluy MalMeHTOB C OHKOTeMaTo-
JIOTMYEeCKVMI 3a00JIeBaHUAMM, 3HAYMMO BIMAIOIIAS Ha
yIy4llleHye KauecTBa >KU3HU fleTell. B mepmop mangemmn
COVID-19 coTpygHUKM KIMHUKYU ¥ TIOMOTAOIIVe OpPraHMu-
3aIMM CTOTIKHY/IUCD C HEOOXOAMMOCTBIO BHIPAOOTKIM HOBBIX
(dopM B3aMMOJIEIICTBYA B YCTIOBUAX OTPAaHNIUTETBHBIX Mep.
Llenp faHHOI paboOTHI — OompenenTh Hanbonee sppeKTus-
HbIJT U1 6e30IacHbIl POPMAT B3aNMOJIEIICTBIA BOIOHTEPOB
00IeCTBEHHOTO ABIDKEeHMS «MOTOHZOHOPBI [eTsAM», IIa-
IIMIEHTOB U MefIIepCoHana 6OMbHUIIBI B MIEPUOJ, TAHIEMUN
COVID-19. OcHoBHOIT $OKYC MCCIeROBaHNUA OB COCPeno-
TOYEH Ha BBIPAOOTKe aNropyuTMa IPOBENEHUs MepONpusi-
s «[leHb pokIeHnA B 60NIbHUIIE» 11 aHAIN3E Pe3Y/IbTaTOB.

Marepuanbl n MeToAbI

ViccnemoBaHme mpoBefeHO Ha 6a3e MaTepuaaoB MepOIpH-
HTI/Iﬁ, OpI‘aHI/ISOBaHHbIX BOIIOHTepaMI/I B COprHHI/I‘IeCTBe C
COTPY,HHI/IKaMI/I OTHOEC/IeHUA BOCCTAaHOBUTENBHOM MeOMIVIHbI
B mepuof ¢ anperst 2020 roga mo nions 2021 ropa. B pabory
OBbUIV BKJIFOUEHBI IeTH 1 TOAPOCTKM B Bo3pacTe oT 0 mo 18
JIEeT, HAaXOOAINMXCA Ha pasﬂmx JTallax jge4yeHumsd 110 HOBOIIy
TeMATO/JIOTUYECKNX, OHKOJIOTMYECKUX ¥ HACIeOCTBECHHDBIX
3abonmeBaHmit, BKIOYas nepuop unronenuy nocie IIXT u
TICK. CoTpypHyky oTmeneHus (GOpMUPOBaIN AKTyalb-
Hbl€ CBeleHNsA O IalMeHTaX Mepe] MUX OHEM POXKAEeHMNs],
TIOTy4aIy COTJIacue POIUTENEN Ha MPOBeJeHIe MepOIPYA-
TUS U CONIPOBOXK/IA/IN B3aMIMOJIEVICTBIE X C BOJIOHTEPAMMU.
B xawectBe (opMBI 0OpaTHOI CBSA3M COTPYSHUKAMM OT-
neneHmA BOCCTAaHOBUTENBHOM MeOMIVIHbI 6bIII COCTaBJIEH
OIIPOCHUK JJIs POJUTENIEN, IeTeN U MEIIEPCOHAA, KypUpy-
OIIleTO MaIlVIeHTa.

Pe3synbtathbl

3a mepuop HabMOAEeHNs OBIIO IPOBEEHO 87 MEPOIIPUATHIL,
HOCBSIIEHHBIX THIO POXX[EHNS AeTell, HaXONALIMXCS Ha Jie-
YeHUM B KIMHIKe, 42 crydas (48%) 6pumm B 2020 rony u 45
(52%) B Teuenne 2021 roga. Bce pecrioHAEHTDI HOATBEPAIN
BO)XHOCTb MHAVBMAYATbHOTO MOAXOZA B BHIOOpE MOfapKa.
YacTp mopapkoB — 45 (40%) Obla epesaHa pebeHKy depes
COTPYIHMKOB OT/e/ICHNS, V/IM ITOTYYEeHBI IMYHO B YCTIOBUX
IHeBHOrO cTanyoHapa. PoToceccus Oblla OpraHn3oBaHa y
50 (44%), xaTaHye Ha MOTOLUKE ¥ 25 (29%) 1 BuAeo-mO-
3apaBieHus y 5 (6%) B mepuop CTalMOHAPHOTO JIeYeHNs.
BonpumuctBo poputeneit 80 (91 %) oTMeTnnn yaydiieHue
9MOLMOHANIBHOIO (PoHA pebeHKa MOC/Ie MO3paBlIeHNs Ha
IPOTSDKEHUY HeCKOIBKUX JHell 1 6orbiie. HeraTuBHBIX pe-
aKILWIT CO CTOPOHBI JeTeil U UX PORUTENelt IOCTe B3auMO-
IeJICTBYUS C COTPYRHMKAMM OTJE/NIeHNUs Y BOJIOHTepaMi He
OTMEYasIoCh.

BbiBoabl

CdopmmpoBan 3¢ dexTUBHBIT 1 6€30IaCHBIT AITOPUTM
NpoBefieHNsI NpasfHuKa «JeHb poxJeHMs B OONbHUIIE»
IJ151 OHKOTe€MAaTOIOTMYEeCKUX MAL[MIEHTOB B IIEPUOJ JIUTENb-
HOTO HaXOXX[eHVs B GOMbHIUIE, BKIIOYAS KECTKUIT PEXUM
KapaHTuHa. [IpefIo)KeHHBIT BApUAHT COIPOBOX/IEHMS pe-
6€eHKa B KIMHUKE TPAHCIUTAHTAINI TOTOXKUTENBHO BIIMSET
Ha IpeoioeHyie 60IbHIYHOM PyTUHBIL M IIepeXXMBaHue IIe-
PEXOJIHOTO COCTOSIHMSI B3POCTIEHNS B IEHb POXK/ICHMS.

KniwoueBble cnoBa

I[eTI/I, OHKOJIOIMs, TE€MaTO/I0OIrNA, TpaHCIUIaHTAMA TEMOII0-
9TUYECCKUX CTBOJ/IOBBIX KJIETOK, pea6I/UII/ITaI_U/IH.
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I Toxic skin lesions after chemotherapy and HSCT
Elvira A. Gasanova, Varvara N. Ovechkina, Nina N. Gurgenidze, Inga E. Zavodova, Anna A. Dotsenko, Tatyana A. Bykova

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

Skin, mucous membranes, hair and nails are often damaged
during HSCT. Manifestations of skin complications arising
after chemotherapy (CT) or total body irradiation (TOT)
may vary and there is also damage associated with graft-ver-
sus-host disease (GVHD), which may lead to severe changes
(scleroderma or lichenoid lesions). Drug allergy, drug and
radiation dermatitis, contact dermatitis, engraftment syn-
drome, GVHD and infectious lesions are most common
causes of damage to the skin and its appendages. Transplant
procedure can also cause damage to nail plates. It often hap-
pens due to chemotherapy and/or radiation therapy (RT),
as well as GVHD. Hair lesions include partial or complete
alopecia, more often temporary than permanent. It is also
often associated with chemotherapy and/or radiation thera-
py, as well as GVHD. Damage may result in changes in hair
color and structure. Mucositis of the gastrointestinal tract is
a consequence of chemotherapy and/or radiation therapy.
Infectious lesions of the skin and mucous membranes often
develop during post-transplant aplasia and massive immu-
nosuppressive therapy. They are caused by bacteria, fungi
and viruses. GVHD often affects mucous membranes, skin
and its appendages and develops due to recipient’s tissues
recognition as foreign to transplanted immunocompetent
donor’s T-lymphocytes. The objective of the work was to
study the symptoms involving skin, which may be seen in
oncohematological patients on different stages of treatment,
in order to increase the awareness level and knowledge of
nurses.

Results

The epidermis and mucosal cells are often affected in HSCT
recipients, because of their rapid self-renewal. Skin plays
an important role in defense against microbial infections,
protects against minor injuries, and prevents fluid loss. It is
also involved in body temperature regulation. If its integ-
rity is disturbed, these functions may be affected severely.
Maintaining skin integrity is especially important in HSCT
patients as they are prone to skin infections if the skin is
damaged. Due to deep neutropenia, typical local symptoms
(erythema, local hyperthermia, purulent discharge) are often
absent, so a thorough examination of the skin during HSCT
is very important. Also, patients undergoing long-term
glucocorticosteroid therapy are more likely to be at risk of
skin atrophy. Other risks for skin lesions development dur-
ing HSCT include toxic complications of the conditioning
regimen (because of chemotherapy and/or RT), presence of
central venous catheter, surgery, GVHD, poor nutritional
status, and diarrhea. Differential diagnosis of skin lesions
is carried out between drug allergy, chemotherapy and/or
radiotherapy toxicity, engraftment syndrome, GVHD, ec-
zematous lesions associated with nutritional deficiency and
contact dermatitis. Clinical manifestations of skin integrity
disorders range from macular or papular rash to blisters and
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bullae. Other cutaneous manifestations include hyper- and
hypopigmentation, erythema, petechiae and bruising, ur-
ticaria, nevi, cracks, ulcers, scleroderma-like and lichenoid
changes, striae. The probability of acute GVHD (aGVHD)
development depends on donor type and GVHD prophylax-
is regimen. aGVHD develops in 20-70% of all allo-HSCTs.
It often affects the skin with manifestations varying from
mild erythroderma on the palms and soles to total erythro-
derma and bullae. One or more organs may be involved. It of-
ten presents with a skin rash during neutrophil engraftment
looking like maculopapular rash on the neck, shoulders,
ears, palms and feet. As the rash progresses it may transform
into generalized erythroderma and become complicated by
blisters (bulls). Mild cases of aGVHD with skin involvement
may need only topical immunosuppressive therapy. Chronic
GVHD (cGVHD) usually occurs 100 to 400 days after HSCT,
although it can start as early as 45 days after HSCT. It can
be a debilitating chronic condition similar in presentation to
classic autoimmune diseases. cGVHD usually occurs in pa-
tients with aGVHD (called progressive cGVHD), although
it can occur in the absence of aGVHD (called de novo
c¢GVHD). It most often involves skin, but mucous mem-
branes of the eyes, oral cavity, and other organs may also
be involved. Skin manifestations include dryness, dyspig-
mentation, hyperkeratosis, pruritus, scleroderma, lichenifi-
cation, nail dystrophy, alopecia. Xerostomia, lichen planus
and ulceration of the mucosa are found in the oral cavity.
Ophthalmic manifestations include dry eye syndrome, pho-
tophobia, eye irritation and pain, blurry vision. The main
cause of mortality in cGVHD are infectious complications,
so teamwork and careful skin and mucosal membrane care
are critical. Any skin damage must be carefully assessed and
monitored, especially for signs or symptoms of infection due
to poor wound healing. In addition, people with chronic skin
GVHD should avoid direct sunlight and use sunscreen.

Conclusion

The approach to all skin complications associated with
chemotherapy and HSCT is constantly improving. It's
achieved by interdisciplinary work, which aimed to prevent
more effectively, diagnose and treat these effects, thereby
improving the prognosis and quality of life of patients. It is
necessary to increase the level of knowledge of nurses for the
prevention of development, timely detection and adequate
treatment of these complications.

Keywords

HSCT, chemotherapy, dermatitis, infected wounds, graft-
versus-host disease.
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TOKCMYeCKne NopaKeHust KOXu nocie MeamKameHTo3Hoi tepanum n TTCK

InbBupa A. TacanoBa, Bapsapa H. Oseukuna, Huna H. I'yprenupse, Vinra E. 3aBogosa, Anna A. [Tonenko,

Tarpsana A. beikoBa

HUI demckoii onkonozuu, eemamonozuu u mpancnaanmonozuu um. P M. Top6auesoii, Ilepsvii Cankm-Ilemep6ypeckuii
eocydapcmeennviii meduyunckuil ynusepcumem um. V. I1. ITaenosa, Canxm-Ilemep6ype, Poccust

Beepenue

[TopakeHre KOXM, CIM3UCTBIX 000/I0UEK, BOJIOC U HOTTEN
o4yeHb yacto Bcrpevaerca npm nposemeHun TTCK. Ilpo-
ABJIEHNA KOXKHBIX OC/IOXKHEHMII BapbUPYIOT OT HapyLIeHNA
11€/IOCTHOCTH KOXKHBIX IIOKPOBOB 113-3a ITPOBOMMOI XMMU-
oreparmy (XT) mnu toranpaoro obnydenns Tena (TOT) mo
BBIP@)KEHHBIX M3MEeHeHNIT (CKIepofepMuiecKoe 1 TMXeHO-
UJHOE IIOPaKeHe) BCIEICTBIE PA3BUTUA PEaKIIMN «TPaHC-
wiaHTaT-npoTuB-xo3syHa» (PTIIX). K nambonee gacteim
IIpUYMHAM TIOBPeX/IeHNA KOXI U ee IPUJAaTKOB OTHOCAT-
CsA JIeKapCTBEHHAsA aJlIeprus, JeKapCTBeHHbIe M JTydeBble
JepMaTUThl, KOHTAKTHDI} JAePMaTUT, CHHIPOM «OCTPOTO»
mpyokuBaeHys TpaHcivantata, PTIIX, nHpexumonHOe
nopakeHue. Taxke B CI€CTBME TPAHCIUVIAHTAIIMM MOTYT
HOBPEX/IaThCs HOITEBbIe ITACTUHBI, Hanboyee 9acTo U3-3a
IIPOBOAVMOIT XMMMO- ¥/ mydeBoit Tepanuu (JIT), a Tak-
e pu PTIIX. K mopakeHu1o BOIOC OTHOCAT YaCTUYHYIO
VIY TIOTIHYIO aJ/ITIOTIelINIO, Yallle BpeMeHHYIO, YeM ITOCTOsH-
Hyto. OHa BO3HUKaeT Takxe Ha ¢oHe xummo- u/vwm JIT, a
taxke rpy PTIIX. Taxxke K IMOpa)KeHUIO BOIOC MOXKHO OT-
HECTM M3MeHeHMe VX IIBeTa U CTPYKTYpbl. MyKO3UT CIn3u-
croit JKKT ABnsercs nocnencTsieM XUMIO- 1/ VY Ty4eBO
tepanyu. VIH(EKIMOHHbIE TTIOPaXKeHVsI KOXI U CIM3UCTBIX
Yalle pa3BMBAIOTCA B II€PUOJ, aIllasvyi KPOBETBOPEHUS U
MaCCUBHON MMMYHOCYIIPECCUBHOI TepaIuy, BhI3bIBAIOTCA
6aktepusmu, rpubkamu u Bupycamu. PTIIX gacto mopa-
XKaeT CIM3UCTBIe 0OOTIOUKY, KOXKY U ee TIPUAATKU ¥ PasBu-
BaeTCs M3-3a PACIO3HABAHMA TKaHe!l pelMINeHTa II0Cie
amno-TTCK Kak uy>XepOJHbIX /I MMMYHOKOMIETEHTHbBIX
moHopckux T-mumMooruTos. Llenpio paboTel 6b110 M3yde-
HJl€ Pa3/IMYHBIX KOKHBIX M3MEHEHWIT NPy IPOXOXKEHUN
Nle4eHMsA OHKOTeMaTOJIOTMYeKMX MAIMieHTOB ¥ IOBBICUTb
yPpOBEHb 3HAHMIT MEIUIIHCKIUX CecTep.

Pe3ynbratsbl

SuumgepMuc 1 KIIeTKI CIM3UCTBIX 060/I0UEK 9acTo TOpaka-
1oTca y penunuentos TTCK B cumy TOro, 4T0 OHM OTHOCAT-
cs1 K 6BICTPO OOHOBIIAIOIMMCS TKaHAM. KO>KHbIe IOKPOBBI
UTPAIOT BXHYIO PO/b B 6apbepe IPOTUB MUKPOOHBIX MH-
dexiuii, 3aUMIAIOT OT HeOOBIINX TPABM, IPeLOTBpalla-
10T OTEPIO XKUJKOCTHU ¥ IPUHUMAIOT yYacTHe B PeTyIALnun
TeMIlepaTypbl Tema. HapyleHne IIeIOCTHOCTM KOXKHBIX
IIOKPOBOB MOXKET IOBIMATH Ha 3TU BaKHble (YHKIVIL
[NoppepkaHye LEeTOCTHOCTU KOXKU OCOOEHHO BaXKHO Y IIa-
1yenTtos, neperecunx TTCK, mockonbKy oHM IOfBepKe-
HBI KOKHBIM MHQEKIUAM, eCI KoKa MoBpexxzeHa. V3-3a
[1y6OKOI HENTPOIEHN) TUIINYHBIE MECTHBIE CUMIITOMBI
(opurema, 1OKabHAS IUIIEPTEPMIS, THOTHOE OT/E/sIEMOE)
3a4aCTyI0 OTCYTCTBYIOT, II03TOMY TIIATE/lIbHBII OCMOTP
xox1u Bo Bpema TT'CK ouenp BaxxeH. Kpome Toro maruen-
TBI, [UTUTE/ILHO TOABEPraloI[ecs] Tepanuy ITIIOKOKOPTUKO-
CTepoMaM, 4allle IOABEPTaloTCsl PUCKY aTpoduu KOXIL.
K puckam passutusa mopakeHuss koxmu Bo Bpems TTCK
OTHOCSITCS TOKCUYECKIe OC/TIOKHEHUA B XOfie MIPOBeleHNUA

peXyMa KOHIMIMOHMpOBaHNA (Ha (OHe XUMMO- VI/WIN
JIT), Hanmun4me LeHTPaIbHOTO BEHO3HOTO KareTepa, XUpyp-
rmyeckoe BMemaTenbcTso, PTIIX, mmoxoit HYTpUTHBHBINM
cratyc u puaped. [JuddepeHnnanpHblil IMarHo3 Hopaxe-
HIUA KOXMJ IPOBOJAT MEX]Y JIEKAPCTBEHHOI ajjlepruei,
TOKCMYHOCTBIO Xumuo- u/wm JIT, cuHAPOMOM «OCTPOTO»
NpIDKUBIeHNA TpaHciianTara, PTIIX, 9k3eMaTO3HBIM
IopakeHNeM Ha ()OHe alMMEHTapHOI HeJZOCTAaTOYHOCTY
U KOHTAKTHBIM fiepMaTrnToM. K/IMHUYecKye NpOsBIEeHMA
HapyIIEHN LIeIOCTHOCTY KOXKHBIX TOKPOBOB BapbUpPYIOT-
€A OT MAaKY/IAPHOW MM IAITyJIE3HONM ChIIM [I0 BOJZABIpEN
u 6y/u1. [Ipyrie KOKHble IIPOsIB/IEHNsT BKIIOYAIOT TUIIep- U
TUIIONMTMEHTALIO, SPUTEMY, TIETeXUN U CHHAKHU, KPaIluB-
HIILY, HEBYCBI, TPEUVHBI, A3BBbI, CKJIEPOePMONONO0HbIE 1
JIVIXEHOMIHbIE M3MEHEHNsA, CTpuM. BepoATHOCTh pa3BuUTHA
octpoit PTIIX (oPTIIX) 3aBucut oT BbIOOpa TUIIA JOHOPA U
pexuma npodwnaxktuky PTIIX. oPTIIX passuBaeTcs B 20-
70% Bcex amno-TI'CK. oPTIIX yamle mopaskaer Koy, Ha-
YIHAA OT JIETKOI SPUTPOAEPMIN Ha JIAJOHAX U MOFOIIBAX U
3aKaH4MBas TOTANBHOI 9puTpOfepMuelt u 6ynmamu. Moryt
OBbITb 3aJIelICTBOBAHBI Of{MH W/IM HECKONIbKO opraHoB. OHa
YaCTO NPOSIBIAETCS KOXKHON CBIIBIO BO BpeMs IIPIDKIBIIE-
HYSL HETPO(DIIIOB, MPOABIAIONIEICS MaKy/lIo-IaIly/Ie3Hol
CHIIIBIO Ha Illee, IIeYaX, yIIaX, TafoHAX U cTomax. [lo mepe
TOTO, KaK ChIIb IIPOTPECCUPYeT, OHA MOXET CIMBATbCA, B
TSDKETIOM CTydae I0XO7A I0 TeHePaII30BaHHOI 3pUTPOfiep-
muu u popmupoBaHus Bonpbipeit (Oymwr). Jlerkue crydan
oPTIIX ¢ mopaxkeHNeM KOXXU MOIYT IOTpeOOBaTh TOIBKO
MECTHO MMMYHOCYIIPECCHBHOM Tepammu. XpOHMYecKas
PTIIX (xPTIIX) o6praHO Bo3HmKaeT depe3 100-400 mHeit
nocne TTCK, xoTst MoXKeT HayaThCA yoke depes 45 aHedt 1o-
cne TTCK. 9to MoxeT OBITh U3HYPUTEIbHOE XPOHIYECKOe
COCTOsIHMe, MMUTHUpYIOLlee ayTOMMMYHHOe 3abo/eBaHue.
xPTIIX o6br4HO Bo3HuKaer y manueHToB ¢ oPTIIX (rak
HasbiBaeMasg nporpeccupyromas xPTIIX), xora oHa Mo-
JKeT BO3HUKarth 1 B orcyrcTBue oPTIIX (Tak HaspiBaeMas
xPTIIX de novo). IlposaBnenns daie BCero BO3HMKAIOT Ha
KOJXKe, CTIM3VICTOI I71a3, B POTOBOJ IIOTIOCTM, TAKKe MOTYT
BOBJ/IEKATbCA [Ipyrue opraHbl. K KOXXKHBIM IIPOABIEHUAM
OTHOCATCS CYXOCTb, AVICHUTMEHTANM, TUIIepKepaTos, 3y,
CKJIepofiepMIis, MUXeHnPUKanus, JUCcTpodus HOITel, aj-
nonenyuA. B poToBOI MOOCTY BCTpeYaeTCs KCepOCTOMIS,
KPacHbIIT IVIOCKUIT JIMIIAN ¥ U3bA3BIeHNe cusnucToit. Og-
TaJIbMOJIOTMYEeCKYE IIPOSABJIEHNs BK/IIOYAOT B cebs CHH-
IPOM «CYXOro IJIa3a», CBeTOOOsI3Hb, pasapakeHne n 60mb
I71a3, HedeTKoe 3peHne. OCHOBHasA NMPUYMHA JIETATbHOCTU
npu XPTIIX - mHQpeKIOHHbIe 0CTOXKHEHM, I09TOMY KO-
MaHJHasA paboTa M TIIATEIbHBI YXOJ 3a KOXell U CIU3U-
CTBIMM KPUTHYECKM BakeH. V3-3a IJIOXOTO 3a)KMB/ICHMS
paH m060e MOBpeX/eHne KOXXM HeOOXOAMMO TIATeTbHO
OLICHMBATD U KOHTPO/IUPOBATh, 0COOCHHO Ha IIpeMeT IIpU-
3HAKOB WM cUMIITOMOB uHPeknuy. Kpome Toro, marueH-
TaM ¢ XxpoHmdeckor koxxuoit PTIIX Heo6xopumo nsberatb
IIPSMOTO BO3JIEJICTBYS COTHEYHBIX JIy4ell ¥ 00VJIbHO HOJb-
30BaTbCA CONHIIE3AUVTHBIM KPEMOM.
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3aknioyeHue

HOI[XOH KO BCEM KOXHBIM OCJIOXHEHUAM, CBA3AaHHBIM C
xumumotepamnueit 1 TTCK mocrosaHHO ymydmiaercsa. 9To
HOCTUTAeTCA 3a CYeT MEeXAUCLHUIUIMHAPHON paboThl, Ha-
mpaBIeHHONT Ha Oonee 3¢ deKTNBHOE MPEIOTBPAIEHIE,
HI/IaI‘HOCTI/IKY VI IEYCHUE 9TUX 3(1)(1)CKTOB, TEM CaMbIM yny4d-
Iras IpOrHO3 M KadeCcTBO JKM3HM NanueHToB. Heobxopumo

PC-03

POSTTRANSPLANT CARE AND REHABILITATION I

MOBBINIATD YPOBEHb 3HAHUI CPelM MEJUIMHCKUX CEeCcTep
Wi TPOGWIAKTUKY PasBUTH, CBOEBPEMEHHOTO BBLIBIIE-
HIA U aJJeKBaTHOTO JIEYEHNA STUX OCIOKHEHNIA.

KnioueBble cnoBa

TT'CK, xuMnorepanus, [epMaTuT, UHGULMPOBAHHDIC PaHBI,
peaKIyA «TPaHCIUIAHTAT IIPOTUB XO3AMHA».

I Role of medical nurse in observation and evaluation of the patients after CAR-T therapy
Natalya P. Gusleva, Olga O. Molostova, Olga V. Pimenova, Larisa N. Shelikhova, Michael A. Maschan

Dumitry Rogachev National Medical Research Center, Moscow, Russia

Contact: Natalya P. Gusleva, phone: +7 (929) 594-24-62, e-mail: Natalja-leshhuk@rambler.ru

Introduction

CAR-T-therapy is a novel method of acute lymphoblastic
leukemia (AML) treatment in children and adults. This ther-
apy is developed for the patients who cannot achieve remis-
sion by any of existing drug therapies. CAR-T cell therapy is
associated with risks of severe and life-threatening complica-
tions, i.e., cytokine release syndrome (CRS), and neurotox-
icity (NT). Therefore, to perform timely diagnostics, careful
and permanent follow-up is required in these patients. Med-
ical nurses observe the patient and contact with him during
the shift, thus allowing them to be the first and very impor-
tant link when detecting complications of this therapeutic
mode. Our aim was to assess probable complications when
performing novel treatment method, and to implement the
developed diagnostic scales into systematic evaluation of so-
matic and neurological state of the patients receiving CAR-T
cell therapy into everyday activity of medical nurses.

Materials and methods

Since February 2018, CAR-T therapy was implemented at
the D. Rogachev Medical Research Center of Pediatric He-
matology, Oncology and Immunology in the frames of clin-
ical trial. A total of 57 patients received this treatment. Since
January 2021, the medical nurses initiated implementation
of a score for evaluation of the patient receiving CAR-T cell
therapy, according to the Consensus of American Society of
Transplantation and Cellular Therapy (ASTCT). The scales
of neurotoxicity evaluation were implied for the children of
different ages as well CRS criteria. From the day of CAR-T
cell infusion and over next 28 days, the medical nurses per-
form daily measurements of arterial blood pressure, body

Table 1. Complications of CAR-T cell therapy

temperature, and saturation levels every 6 hours, aiming
for CRS diagnostics. To assess neurotoxicity, the nurses use
three scales: for infants (1-2 years), for patients under 12
years old, and for children over 12 years (CAPD, ICE scales).
By means of special questions, observation and cooperation
with patients during the working time, appropriate scores
are registered, thus assessing the grade of neurotoxicity. The
results are retrieved by the daily electronic records in the pa-
tient’s medical card.

Results

Since January 2021, medical nurses at the Center perform
active monitoring of the patients following CAR-T cell ther-
apy using electronic records. Over this period, we performed
monitoring of 7 patients at the age of 2 to 15 years. The ob-
servation results showed that all the patients exhibited CRS
and neurotoxicity signs, with detailed information presented
in Table 1.

Conclusion

Active, detailed and structured observation of the patients
after CAR-T cell therapy by medical nurses allows to recog-
nize the CRS and neurotoxicity signs at earlier terms, pro-
vides more careful control of the patient’s condition, as well
as fast and clear information for attending doctors on appro-
priate changes, thus allowing to initiate treatment of these
complications in due time.

Keywords

CAR-T cell therapy, cytokine release syndrome, neurotoxici-
ty, evaluation scores, nurse-assisted observation.

Patient No. Patient ID Age, years CRS, grade LG G LT Score
grade scores
1 B. 8 1 2 CAPD 6
2 0. 15 3 1 ICE 1
3 0.G. 5 3 1 CAPD 3
4 S. 2 1 1 CAPD 1
5 l. 13 1 1 ICE 6
6 A 6 1 1 CAPD 4
7 N. 1 1 CAPD 1
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Ponb MeguUMHCKON cecTpbl B HabnoaeHnn n oueHke naumentos nocie CAR-T Tepanum

Haranps II. TycneBa, Onbra O. Momocrosa, Onbra B. ITnmmenosa, Jlapuca H. Illemnxosa, Muxann A. Macyan

QOI'BY «HMMUIL] IO um. Imumpus Pozauesar», Poccus, Mockea

Beepenue

CAR-T-tepanys — HOBBIII METOJ JI€4€HMSI OCTPOTO JIUM-
¢dobmacTHOrO 71€MKO3a y feTeil ¥ B3POCIABIX. DTOT METOX
paspaboTaH 111 MALMEeHTOB, Y KOTOPBIX HII OJVH U3 Cylile-
CTBYIOLIVX METOZOB JIEKaPCTBEHHOI! Tepamny He IT03BOJIAET
moctuyb pemuccun 3aboneBannss. CAR-T tepamus cBssana
C PMCKaMU TSDKENBIX U SKM3HEYTPOXKAIOIVIX OCTIOXKHEHNIT —
cuHzpoMoM Bbibpoca untokuuos (CBILI) u HejipoTokcuy-
HocTy (HT), moaToMy /st MX CBOEBpeMEeHHOI JUarHOCTUKY
KpajlHe HeOOXOAMMO TIIATe/IbHOE U IIOCTOSTHHOE Habmoe-
HIe 3a MALMEeHTOM. MeaMIMHCKIe CeCTPbI OCYIIeCTBIAI0T
HeIIpepbIBHOE HAO/MIOIeH e 3a MTALMeHTOM U 9aCTO KOHTaK-
TUPYIOT C HUM B T€4eH)e CMEHBI, YTO II03BOJISIET CTATh UM
HePBBIM U OYeHb BAXKHBIM 3B€HOM B IUaTHOCTHUKE OCTIOXKHe-
HIJT JaHHOTO ByAa Tepanui. Llenbio paboTsl 66110 M3ydeHMe
BO3MO>KHBIX OCTIOXKHEHWIT TPV IIPOBefieHNI HOBOI'O METOfIA
JledeHNns1; paspaboTaHHble LIKaIbl BHEAPUTD B CUCTEMATH-
3MPOBAHHYIO OLIEHKY COMAaTMYeCKOrO ¥ HEBPOIOTMYECKOr0
CTaTyCOB IalMeHTOB, monyunBumx CAR-T-Tepamnuio B exe-
IHEBHYI0 pabOTy MEAULIVHCKIX CecTep.

Marepuanbl n MeToAbl

Haunnas ¢ ¢pespans 2018 roga B «<HMUI IO um. Imu-
Tpusa PoraueBa» B paMKax KIMHNYECKOTO MCCIETOBAHMUSA
Hauanoch npumenenne CAR-T-repammm, Bcero edeHne mo-
nyawm 57 nanyeHToB. C auBaps 2021 roga 1mo MHUIMATHU-
Be MEJMIMHCKIX CeCTep, B eXXeIHEBHYI0 paboTy MaIaTHOI
cecTpbl OBUIM BBEIEHBI LIKA/IbI OLEHK) CTAaTyca IaljueH-
Ta, nonyvaromero CAR-T Tepammio, cOImacHO KOHCEHCYCY
AMepUKAHCKOTO 00I[ecTBa TPAHCIUIAHTALNN U KII€TOYHON
tepanuy (ASTCT). BBezieHblI IIKajIbl OLEHKY HEPOTOKCUY-
HOCTM Ji/IA1 ieTell pa3HbBIX BO3PACTOB U KPUTEPUI CHAPOMA
BbIOpoca nuTokMHOB. Haunnas co mus BBemenust CAR-T
KJIETOK B TedeHMe 28 MOC/IeNyoIuX AHel MeqULHCKUMA
cecTpaMm BeIeTCS eXeHeBHas OIleHKa apTepuanbHOTO
TaBJIeHN:, TEMIIEPATYpPhl Tela ¥ CaTypaluy KaXzble 6 Ja-
coB gya puarHocTuku CBII. JIna omeHKM HeMpOTOKCHY-
HOCTH CeCTpaMM VICIIOTb3YIOTCSI TPY MIKAJIBL: /IS MAIjMeH-

Tabnuua 1. OuioxxHenmns CAR-T kneTouHo# Tepanuu

TOB B Bo3pacTe 1-2 ropa, Amd MauMeHToB Jo 12 net u gna
nanyeHToB crapiie 12 et (mkanst CAPD, ICE). C nomo-
IIbIO CIIEIVIa/IbHBIX BOIPOCOB, HAOMIOfIEHsI U B3aMMOJIeil-
CTBHUS C TTALIIEHTOM B T€YeHJe CMEeHbI, IPOBOJUTCS 3aIlUCh
6a/I/I0B, B pe3y/IbTaTe Yero BHICTAB/IACTCS CTEIIeHb TAXKeCTH
HEIPOTOKCUYHOCTI. Pe3ynbTarsl OLleHKM (UKCUPYIOTCH C
IIOMOIIBIO €XKEJHEBHOI 3JeKTPOHHOI 3alUCU B MCTOPUU
607e3H MalMenTa.

Pesynbratbl

C anuBapsa 2021 roga MeIVIIMHCKUMU CeCTpaMM LIeHTpa
BefleTCsl aKTUBHOE HAOJIOfleHMe 3a TAIMeHTaMH I0CTIe
CAR-T-Tepanuy ¢ BefieHMEM 3/I€KTPOHHBIX 3amuceir. 3a
Hpolliefiliiee BpeMs IPOBefeHO HabMoleHNe 3a 7 aljeHTa-
mu B Bospacte oT 2 7o 15 set. ITo pesynpraTam HabmOmeHIS
y BCeX Ial[MeHTOB Obin BblsABIeHbI HpusHaku CBII u Heii-
POTOKCUYIHOCTH, TOAPOoOHast MHOpMALMs IpeACTaBIeHa B
Tabmuue 1.

3aknoyeHue

AKTUBHOE, ieTaJIbHOe U CTPYKTYPUPOBAHHOE HAOMIOeHe
MeUIIMHCKUMU cecTpaMy nanyeHToB rnocine CAR-T-Tepa-
MY TI03BOJISIET PACIIO3HATD MIPU3HAKY CMH/[pPOMaA BhIOpOCa
LUTOKMHOB U HEMPOTOKCUYHOCTM HA PAaHHUX 3Tamax UX
posiBlIeHNs1, obecriednBaeT Oojee TIATENbHBIN KOHTPOIb
3a COCTOSHMEM MalMeHTa, OBICTPYI0 ¥ YeTKy nHdopMu-
POBaHHOCTD Bpada 00 M3MEHEHUSX B HEM, YTO MO3BOJISIET
CBOEBPEMEHHO HAa4MHATD TEPAINIO OCTOKHEHUI.

KnioueBble cnoBa

CAR-T-Tepanus, cMHApPOM BbIOpOCA IMTOKMHOB, HEpoO-
TOKCUYHOCTbD, LIKA/Ibl OLEHKN OCIOKHEHMNI, HabIofjeHe
MEIUIHCKUX CecTep.

Homep Maument Bo3pacr (BLI, ctenenb HT, ctenenb llikana ouenkn HT bann
1. b. 8 1 2 CAPD 6
2 0. 15 3 1 ICE 1
3. 0r. 5 3 1 CAPD 3
4, C 2 1 1 CAPD 1
5 . &} 1 1 ICE 6
6 A 1 1 CAPD 4
7 H 6 1 1 CAPD 1
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Background

Central venous catheters (CVCs) are an important compo-
nent of bone marrow transplantation (BMT) for chemo-
therapy, parenteral nutrition (PN), and blood infusion.
Long-term CVC access is associated with an increased risk
of infection and device dysfunction.

Materials and methods

Medical records of thirty-nine patients are reviewed and
analyzed to track catheter-related complications in the Bone
Marrow Transplantation Department of R. H. Yeolyan He-
matology Center, Yerevan, Armenia. Examination of the cen-
tral line was done daily. CVL dressing was replaced every day
for non-tunneled catheters, and every third day for tunneled
catheters. Transparent dressing (Tegaderm) was used to
dress central lines. A 2% chlorhexidine-soaked cotton swab
and 70% alcohol were used for at least 30 seconds to disinfect
on and around the catheter. Both types of CVLs were flushed
with 2.5 ml of heparinized saline (10 u/ml) twice a daily.

Results

12 children (the median age 6 years, age range [2-16] years)
and 27 adults (the median age — 41 years, range [19-60] years),
underwent HSCT. 2 (5.1%) pediatric patients with sickle
cell anemia underwent allogeneic hematopoietic stem cell

transplantation. A single-lumen Hickman tunneled catheter
was placed in 2 (5.1%) patients. A double-lumen non-tun-
neled catheter was placed in the rest of the patients 37
(94.9%). 4 (10%) children developed complications; 2 cen-
tral line-associated bloodstream infections, 1 pneumotho-
rax, and 1 local hematoma. 5 (12%) adult patients developed
a catheter-associated infection. In 37 patients, CVL was re-
moved to a platelet count >50000/mcL, and in 2 patients a
platelet count <20000/mcL. No episodes of bleeding were
reported. 7 patients were febrile at the time of CVL removal,
of whom 5 become afebrile within and 2 patients needed a
change of antibiotics. Positive blood cultures were found in
the CVLs of 7 patients, 5 of whom became afebrile within 2
days of line removal.

Conclusions

The first transplant was conducted in 2018 and here we re-
ported CVL associated complications of our first 39 patients.
CVC-associated complications are frequent during HSCT
and nursing care is an ascension component of HSCT.

Keywords

CVL, CVC, bone marrow transplantation, Armenia, deve-
loping countries.
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BeepeHue

Ilentpanbuble BeHo3Hble KaTeTepsl (LIBK) urparot xirove-
BYIO POJIb B TPAHCIUIAHTALMY [€MOIIO3TUYECKIX CTBOTIOBBIX
knetok (TTCK) u HeoOXomuMBbl KaK IS BBEIEHUS XMMMIO-
IIpenapaToB, TaK ¥ JyIs IPOBEIEHNUs COIPOBOAUTENbHON
Tepanuy, B 4aCTHOCTHM, MapeHTenbabHoro mutanms (I111)
U TpaHCQY3UIT TeMOKOMIIOHEHTOB. LIMTeNbHOe CTOSHIE
[IBK MOXeT CTaTh IPUYMHOI PasBUTHS MHPEKINIT 1 BO3-
HUKHOBEHIS OCIOXKHEHWI, CBA3aHHBIX C MCIIONTb30BaHEM
Karerepa.
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Matepuansi n metopbl

Bbin BBINIONHEH aHA/MN3 MEJVIMHCKON JOKYMEHTAalUM Iia-
LIMEHTOB OTHeNIeHUA TPaHCIUIAaHTaUMM KOCTHOTO MO3Ta
Temaronormyeckoro Llentpa um. npod. P. Eonana (Epesan,
ApMeHNsI) ¢ L|eIbI0 BBIABJIEHVS OCTIO>KHEHMIT, CBSI3aHHBIX
¢ ucnonbzoBanyeM LIBK. OcmoTpsr manyenTtos ¢ 1JBK BbI-
HOJHAINCH ©KeJHEBHO. Y INAI[MEeHTOB C TyHHenbHbIM LIBK
MOBSI3Ka B MeCTe CTOAHMSA KaTeTepa MeHANIAch pa3 B TpU
IHS, Y OCTA/IbHBIX MALMEHTOB — eXexHeBHO. [Ipu pabote
C IeHTPATbHBIMU KaTeTepaMy IPUMEHSINUCh MPO3padHble
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I POSTTRANSPLANT CARE AND REHABILITATION

Hakeiikn (Tegaderm). ITpyu cMeHe HaKJIENKYM MECTO CTOSI-
HIsI KaTeTepa 11 06/1acTh BOKPYT Hero 06padaTeIBaoCh TaM-
IIOHOM, CMOY€HHBIM 2% XnoprekcuguHoM u 70% 3TUI0BbIM
crimpToB B Tedenre 30 cexynn. O6a tuma [IBK gBaxkgs B
IeHb IMPOMBIBANUCD 2,5 M ¢puspacTBopa ¢ remapuaom (10
En/mn).

Pesynbratbl

TT'CK BbinonHena B koropre u3 12 mereit (MeguaHna Bo3pac-
Ta 6 JIet, [uama3oH 2 roja — 16 yet) u 27 B3poCibx (Me-
naraHa Bospacrta 41 rox, guamasoH 19-60 net). Y 2 (5,1%)
JeTell C CepIOBU/IHOK/IETOYHON aHEMMEl BBIIIOJIHEHA aJIo-
renHas TT'CK. B 2 (5,1%) cmy4asx MCIIONb30BaH OLHOIIPO-
CBeTHBII KarTep XMKMaH, B OCTaIbHBIX 37 (94,9%) cny4asax
VICTIONIb30BAJICA  [BYXIPOCBETHBINI HETYHHENIMPOBaHHBIN
karerep. OcnoxxHenns 3adukcupoBansl K 4(10%) pereit:
B 2 CIy4asx 9TO ObUIM KaTeTep-acCOLMMpPOBAHHBIC MH-
¢exuyn, B 1 — MHEBMOTOPAKC 1 B 1 — pasBUTHE reMaTOMBL
Y 5 (12%) B3pOC/IbIX MAIMEHTOB Pa3BMUIaCh KaTeTep-acco-

PC-05

urpoBaHHas uHpexuusa. Y 37 manuenros 1IBK ymamen
Py 3HAYEHUM IMCTIa TPOMOOIUTOB > 50000/MKJ1, Y 2 mTanu-
eHToB 1Ipn < 20000/mK/1. KpoBoTeueHuit He HabMIO[AIOCD.
Y 7 manmenToB Ha MoMeHT yianenns: IIBK ormedanach nxo-
pajgka. B 5 ci1yyasx oTMevasnoch paspelleHNe TUXOPagKu
nocrte ypanenns LIBK u B 2 cnyvasx morpe6oBanach cMeHa
aHTHbaKTepnanbHOIl Tepanuu. Boicer! us IIBK momydensr
y 7 MalMeHTOB, B 5 CIy4asX CHMITOMBI MHGEKIN Oblin
KyNMpOBaHbl B TeueHMe 2 iHelt mocne yaaneHusa LIBK.

3aknoyeHue

C MOMeHTa BBINIOTHEHMA MepBOI TpHCMIaHTauuy B 2018
TORY OCJIO>KHEHU:, CBA3aHHble ¢ npuMHeHenM LIBK, 6bum
BBIABJIEHBI Y 39 MaIMeHTOB. YUUTbIBAasA BHICOKYI0 4aCTOTY
TaKUX ocnoxxHeHuit, mpu nposegenuy TT'CK Heobxopmmo
yIenATh 0cob6oe BHUMaHMe CeCTPUMHCKOMY yxony 3a IIBK.

KnioueBbie cnosa
[IBK, TTCK, Apmenns, pasBuBaoIecs CTPaHBbL.

I Alcohol-associated avascular bone necrosis. Case report

Vsevolod G. Potapenko ', Evgenij P. Burlachenko *, Alexej I. Berdes °, Inna M. Corablina ?, Alexander I. Kazancev?,

Sergey L. Vorobyev *

! Municipal Clinical Hospital No.31, St. Petersburg, Russia; > Municipal Polyclinic No.19, St. Petersburg, Russia; > National Center for
Clinical Morphological Diagnostics, St. Petersburg, Russia; * Medical center “Kardioklinika”, St. Petersburg, Russia; > Orthopedic Clinic,

Institute of Phthysiopulmonology, St. Petersburg, Russia

Contact: Dr. Vsevolod G. Potapenko, phone: +7 (905) 284-51-38, e-mail: potapenko.vsevolod@mail.ru

Introduction

Avascular necrosis of the bones (AN) can be induced by dif-
ferent factors. There are very few reports of alcohol-associ-
ated AN as a factor. We present a case report of the patient
with alcohol-associated AN.

(Case report

Male, 37 y.0., started regular strong drinks consumption. Af-
ter two years pain in the right hip joint appeared. NSAIDs
were taken daily. MRI scan revealed destruction of the right
femoral bone head. After 7 months femoral spacer was im-
planted. The microscopic examination of the bone showed
uneven osteolysis, weak osteoclastic reaction without osteo-
blastic proliferation, profound interbeam spaces fibrosis, and
substitution of the bone marrow with fibrovascular tissue
with mild local plasmocytic reaction. Plasma cells expressed
CD138, but light chains restriction was not found. Alcohol
consumption persisted and pain spread to knees, wrists and
elbows. The pain was associated with movement. There was
no local edema and swelling in affected joints. The patient
was referred to a hematologist to exclude myeloma. CT scan
revealed loosening and fragmentation of the right shoulder
bone head and left femoral bone head with pseudoartrosis
(Fig. 1, 2). The diagnosis of advanced avascular necrosis
stage was suspected. Alcoholisation stopped and in a next
11 month joint pain resolved. Then alcohol consuption re-
sumed but mainly with mild drinks (20 alcohol units per
week). The pain didn "t recur during the next 30 months.

Conclusion

Alcohol abuse can be the cause of bone avascular necrosis.

Keywords

Avascular necrosis, alcohol consumption, multiple myeloma.

Figure 1. Pseudoarthrosis of the left hip joint. Head of
the left femoral bone is fragmented

Figure 2. Avascular necrosis of right humeral bone head

CTT JOURNAL | VOLUME 10 | NUMBER 3 (SUPPLEMENT) | SEPTEMBER 2021 93



GENE AND CELLULAR THERAPY I

ANKOronb-accoLUMmMpoBaHHbIA ABACKYNSPHbIA HEKPO3 KocTel. KnuHnyeckoe HabnogeHmne

Bcesonop I. IToranenko ', EBrenuii I1. Bypnadenko *, Anexceii V1. Beppec °, inna M. Kopa6nuna 3,

Anexcanap . Kasanues %, Cepreii /1. Bopo6bes *

' Topoockas knunuueckas 6onvruya N.31, Cankm-Ilemep6ype, Poccust; ? Iopoockas nonuxnunuxa N.19, Canxm-Ilemep6ype,
Poccus; > HayuonanvHotil uenmp xaunu4eckoil mopgonozuneckoii ouaznocmuxu, Canxm-Ilemep6ype, Poccus; * Meduvyurckuii
uenmp «Kapouoxnunuxa», Canxm-Ilemep6ype, Poccuss; ° Knunuxa opmoneouu, HVUN ¢musuonynvmononoeuu, Cankm-Ilemep6ype,

Poccus

BeepeHue

ABackynsapHbrit Hekpo3s kocreit (AHK) moxeT ObITb BbI3BaH
MHOrMMM nIpyunHamy. OIMCaHUA aIKOTO/Ib-acCOLMUPO-
BarHoro AHK pegxu. Ml IpuBOAUM ONMCaHNe MAIVIEHTa C
ankoronb-acconumpoBanHbiM AHK.

Knuuunueckoe HabnwopeHune

My>xurHa ¢ 37 7leT Havyal PeryIApHO YHOTPeOIATh Kper-
KIe anKoronbHble HanuTku. Ilocre OByX /€T MOABUINCDH
60mu Tpu OBVOKEHMHM B IIPAaBOM Ta300e[PeHHOM CyCTaBe
¢ morpebHoCTHIO B exenHeBHOM npueme HIIBC. Ilo nan-
HbIM MPT o6HapyskeHa JleCTPYKIMA TONOBKY IpaBoil Oe-
IpeHHO KocTu. Uepes 7 MmecAleB MPOKCUMMAIbHAsA YacThb
KOCTM ObITa pe3nIMpOBaHa C YCTAaHOBKOJl BPEMEHHOTO
sHpompoTesa. [Ipy MUKpocKomy GBI BBIAB/IEH HePaBHO-
MEpHBIIT OCTEONM3UC CO CTaboil OCTEOKTACTUYECKOI peak-
nueit 6es npommdepanun ocreobmacto. Takke orMmedya-
JIUCh BBIPAKEHHBII (1O6P0O3 Me>KOATOYHBIX NMPOCTPAHCTB
U 3aMellleHMe KOCTHOTO MO3Ia COENVMHUTENbHON TKAaHbIO
C He3HAYMTETbHOI OYaroBOJ IUIa3MOLMTapHON WHUIIb-
Tpaumeit. ID1asmMaTnyeckne KIeTKM 3KCIPECCUPOBAIM Ha

GC-01

nosepxaoct CD138, HO 6e3 pecTpMKILUM JIETKMX LieTieit.
AJKoronmaanys Npofo/Kaaach M 60/Ib pacIpoCTpaHMIACh
Ha KOJICHHBIE, TOKTEBbIE ¥ KICTeBble CYyCTaBbl. JIOKamTbHOTO
OTeKa U MOKpacHeHMst He 6bU10. O6paTIcs K reMaToIory
I UCKModeHnsA remobnacrosa. Ilo pesynbratam KT 6b11a
obHapy>keHa (parMeHTalys TOJIOBKM IIPaBOJl IUIEYEBOI
KOCTH U J1eBO1 6efpeHHOIT KOCTH ¢ GOPMUPOBAHIEM JIOXK-
Horo cycTasa. boun sanopospen AHK. IlanuenT npexpatnn
aJIKOTONM3ALMI0 U B TedeHue 11 mecsues 601b paspernn-
nack. 3noynorpebneHye HanmuTKamu (c1ab0aIKoroNbHBIMIA,
0K0J10 20 a/IKOTOIbHBIX €IVHULL B HEJIEI0) BO30OHOBUIOCH.
B reuenne 30 mecsizieB 6071b He pelNANBUPOBAIA.

BbiBop,

Yrorpebienne anKoroyis MOXeT OBITH HPUUIMHON aBaCKy-
JIAPHOTO HEKPO3a KOCTeIL.

KnioueBblie cnoBa

ABaCKYIIHprII?[ HEKPO3, a/IKOT0JIb, MHOXXECTBEHHaA Mlie-
JioMa.

Development of methods for modifying nano- and microcarriers for in vitro and in vivo

imaging

Darya R. Akhmetova !, Timofey E. Karpov ', Alisa S. Postovalova !, Albert R. Muslimov %, Alexander S. Timin !,

Mikhail V. Zyuzin *

! Peter the Great St. Petersburg Polytechnic University, St. Petersburg, Russia; * Pavlov University, St. Petersburg, Russia;
? St. Petersburg National Research University of Information Technologies, Mechanics and Optics, St. Petersburg, Russia

Contact: Darya R. Akhmetova, phone: +7 (912) 691-35-90, e-mail: ahmetova.daryal999@yandex.ru

Introduction

Nanoparticles have many advantages when used for various
types of imaging. This type of drug carriers offers a wide range
of material choices and are easily subject to various types of
surface modifications. That is why there is currently a great
deal of interest in this area and many organic and inorganic
nanosystems have been developed that provide imaging sig-
nal, directionality and correction of the pharmacokinetics of
particles. Despite a wide range of studies on combinations
of various types of nanoparticles with fluorescent dyes and
their widespread use in many types of research, the need of
using new technologies and the appearance of particles that
are more complex in their structure impose limitations on
the already developed working protocols. Purpose of this
project is to develop methods for modifying nano- and mi-
crocarriers with fluorescent dyes for in vitro and in vivo vis-
ualization.
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Materials and methods

Particles of micron and submicron sizes were investigated in
this work. To obtain studied carriers, CaCO, cores were used
for polymer microparticles with a Polyarginine/Dextran sul-
fate shell and SiO, cores with a TiO, metal shell as nanopar-
ticles were used as a matrix of the multilayer structure. The
modification was performed by the method of layer-by-layer
deposition of polyelectrolytes; the adsorption of the layers
was proved by measuring the change in (-potentials. To op-
timize fluorescence imaging techniques, the optical proper-
ties of Cyanine5, Cyanine7, and Rhodamine 800 dyes were
investigated. To modify particles with fluorescent agents,
these dyes were incorporated into the structure of carriers
at the stage of matrix formation of nano- and microparticles.
The efficiency of the developed protocols for labeling carriers
with fluorescent agents was tested using confocal scanning
laser microscopy (CLSM) and bioluminescence studies.

@ cttjournal.com
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Results

According to the results of the analysis by the CSLM meth-
ods and bioluminescence studies, it was proved that the de-
veloped protocols for fluorescent labeling of nano- and mi-
crocarriers demonstrated their effectiveness in preventing
the release of the fluorescent label from the structure of the
carriers. Experimental data have shown that the Cyanine5
fluorescent label is the most effective due to its high radiation
intensity and long-term retention of fluorescent properties.

Conclusions

According to the results of the study, methods for modifying
nano- and microparticles with fluorescent agents for in vitro

and in vivo visualization were obtained and experimentally
tested.

Acknowledgments

The work was done with the support of the Federal State
Budgetary Institution “V. A. Almazov National Medical Re-
search Center” of the Ministry of Health of the Russian Fe-
deration.

Keywords

Nanobiotechnologies, polymeric microparticles, silica nano-
particles, modification, fluorescent visualization.
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BeepeHue

HanovacTuiibl MMEOT MHOXECTBO IPEMMYILECTB IpU UX
UCIIONIb30BaHMM [/ PA3INYHBIX BUJOB BU3YaIM3aLUN.
JlaHHBIE HOCHUTENEN JIEKApCTBEHHDBIX IIpEeNaparoB IIpefi-
[IO/TATAIOT IIMPOKUIL CIIEKTP BO3MOXKHOCTEN IpM BBIOOpE
MaTepuazoB ¥ JIETKO IOABEPraloTCA PA3IMYHBIM BUIAM
[IOBEPXHOCTHBIX Mopupukanuit. VIMeHHO MO3TOMY B Ha-
CTosilljee BpeMs CYLIECTBYeT OOJIbIION MHTEpeC K JaHHOI
cepe u pazpaboTaHO MHOXECTBO OPraHMYECKUX U HEOp-
FaHNYeCKUX HAHOCKCTEM, KOTOpble 00eCredrBaoT CUTHAT
BU3Ya/IM3alMM, HAIIPABIEHHOCTb U KOPPEKTUPOBKY (ap-
MAKOKMHETUKM d4acTul. HecMoTpsas Ha IUMpPOKMII CIIEKTP
MCCTIENIOBAHUIT COUETAHMIT PA3INYHBIX BMJOB HAHOYACTHUI]
C IyopecLeHTHBIMY KPACUTE/ISIMU U UX HINPOKOE UCIIOIb-
30BaHIe BO MHOTYX BUJaX MCCIeIOBAHNIT, HEOOXOAMMOCTD
UCIIONIb30BaHMA HOBBIX TEXHOJIOTUII U IOsABIEHUE YCIOXK-
HEHHBIX I10 CBOEII CTPYKTYpPe 4acTUIL] CTABUT OTPAaHNYEHM
yKe 0TpaboTaHHBIM pabounM mporokonaM. Llenbio gaHHO-
r0 IpOeKTa SIB/IsIeTCS pa3paboTKa MeTOfOB MOAMPUKALINI
HAHO- ¥ MMKPOHOCHUTeIel (IIyOpeCLieHTHBIMI KPaCUTeIsI-
MU JUI in vitro v in vivo BU3yanu3al .

Marepuanbl n metToabl

B pabote 6b1IM MCCTETOBAHbI YaCTUIBI MMKPOHHBIX 1 CY6-
MUKPOHHBIX Pa3MepoOB, B Ka4eCTBe MaTPMIIbI MHOTOC/ION-
HOJ1 CTPYKTYPbI KOTOPBIX ObIIN MCTIoNb3oBanbl Anpa CaCO,
IUIA TTONMMMEPHBIX MUKPOYacTuI ¢ o6onoukoit Polyarginine/
Dextran sulfate u sppa SiO, ¢ meTanmdeckoit 060m09KOi
TiO, B xavecTBe HanowacTuu. Mopudukanus 6bima mpo-
U3BeJleHa MeTO[OM IIOC/IONHOTO HaHeCEeHMA MOMU3TIeK-
TPOJINTOB, afcopbuMA cloeB ObITa OKa3aHa U3MEpeHUeM
u3MeHeHus1 (-IoTeHnaaoB. /s ONTUMU3ALMM METOSUK
(bnyopecrieHTHOI BU3yanusaluyu ObIIM MCCIENOBAHbI OI-
Tideckne cpoiictBa Kpacureneri Cyanine5, Cyanine7 u
Rhodamine 800. [na mopudmxanum dvactuy dryopec-
LIeHTHBIMJ areHTaMJ JaHHble KpacUTeIy ObIIM BKIIOYEHDI
B CTPYKTYpy HOCHUTeJIell Ha srare o6pasoBaHMA MaTPUIIBI
HaHO- ¥ MMKpodacTni. S(PGPeKTUBHOCTh pa3pabOTaHHBIX

IPOTOKOJIOB JUIsl MEUEHUs HOcuTerell (ryopecleHTHbIMU
areHTaMyu ObUIa IIPOBEpeHa C MOMOIIbI0O METOfIOB KOH]O-
Ka/lIbHOJ CKaHupyroulelt nasepHoit Myukpockomuu (KCJIM)
U OMOTIOMMHOTPapUIeCcKOro UCCIeJOBaHMA.

Pe3synbtathbl

ITo pesynbraTam aHammsa Metogamu KCJIM u 6uomoMuHo-
rpaduyeckoro uccuaefoBanys ObUIO JOKAa3aHO, YTO paspa-
6OTaHHBIE IPOTOKOJIBI (PIIyOPECLIEHTHOTO MEUEHVIsI HAHO- I
MUKPOHOCHUTEJIEN IIPOJIeMOHCTPUPOBAIN CBOIO 3P PeKTUB-
HOCTb I IIPefOTBpalleHNs BLICBOOOXIeHNA (ryopec-
LIEHTHOI MeTKe M3 CTPYKTYpPbl HOCUTeNel. DKCIepuMeH-
TaJIbHble [JaHHBbIE IOKasaay, 4To ¢UIyopecleHTHas MeTKa
Cyanine5 siBisiercst Hamboree 3¢ ¢eKkTuBHOIN Omarogapst
BBICOKOM MHTEHCUBHOCTU M3ITy9eHNs U INTEIbPHOCT CO-
XpaHeHVsA (IIyOpecLeHTHBIX CBOJICTB.

BoiBopbl

[To pesynbTaTaM MCCIeNOBaHMsA ObIIM IONTYYeHBI M 3KC-
HePUMEHTAIbHO aNmpOOMpPOBAHBl METOABI MOAV(UKaLUM
HAaHO- ¥ MUKPOYAcTHIl (PIyOpeClieHTHbIMI areHTaMM JIis
IIPOBEMIEHNA in Vilro U in vivo BUSya/IN3aL L.

bnaropapHocTu

Pa6ota Beinonaena mpu nogepxke GI'BY «HMUILT um. B. A.
Anmasosa» Munsapasa Poccum.

Kniouesbie cnoBa

Hano6uorexHonmorny, MOMMMepHble MUKpPOYACTHUIIBI, Ha-
HOYACTUIIBI IMOKCUA KpeMHUs, MofuduKanus, gpayopec-
LIeHTHas BU3YaIn3aluA.

CTT JOURNAL | VOLUME 10 | NUMBER 3 (SUPPLEMENT) | SEPTEMBER 2021 95



GC-02

GENE AND CELLULAR THERAPY I

I Ofatumumab-based (D20-specific CARs: in vitro and in vivo activity
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Introduction

Impressive clinical activity of CD19-specific CAR T-cell
therapy has bolstered active research in the field of adop-
tive cellular immunotherapy of cancer. To date, FDA has
approved 5 CAR T-cell products. However, it becomes clear
that further improvements are needed to ensure CAR T-cell
homing and long-term persistence, broader range of targeta-
ble epitopes, reduced costs, and switching to an allogeneic
format. In the present work, we compared in vitro and in vivo
activities of three different CD20-specific CARs vs a refer-
ence FMC63-based CD19-specific CAR (Kymriah), the first
CAR approved for clinical practice.

Materials and methods

We produced lentiviral constructs encoding two CARs based
on the mAbs 1F5 and Leul6, as well as the CAR based on the
sequence of a fully human mAb ofatumumab (2F2). These
constructs differ only in the antigen-recognition domain.
Based on these constructs and T cells obtained from periph-
eral blood of healthy donors, the CAR T-cells were produced
and their performance was compared using several assays.

Results

First, we used FACS to measure surface expression of CARs
on T-cells. Then, we observed that all CAR T-cells displayed
similar level of cytotoxicity in a 4-hour co-incubation test
against Nalm6 target cells expressing CD20 (Fig. 1). The
proliferation rate of CAR T-cells with antigen-recognition
regions from 1F5 and FMC63 was approximately 1.5 times
higher than that of other CAR T-cells. In the replating as-
say, CAR T-cells based on 1F5 and Leul6 likewise showed
more promising results (Fig. 2). All the CAR T-cells obtained
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Figure 1. Level of momentary cytotoxicity of CAR-T
cells against Nalm6-(D20+ after 4 hours of incubation
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controlled xenografted tumors in NOD.Cg-PrkdcI[2rg"™ "/
Sz micesignificantlybetterthanirrelevant CAR T-cells (speci-
fic to PSMA) (Fig. 3).

Conclusion

CAR T-cells obtained display pronounced activity both in
vitro and in vivo warranting their analysis in the clinic as well
as the design and pre-clinical analysis of bi-specific CARs.
This study was supported by the RFBR grant Ne 19-415-
543015 p_mor_a.

Keywords

T-cells, chimeric antigen receptor, CAR T-cell therapy, ofa-
tumumab.
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Nloknuuunyeckne nccnepgosanmnsg (D20-cneumnduueckoro Car-T KneToyHoro npenapara

Tarpsana H. beroBexen, Augpeii A. Topuakos, Cepreit B. Kynemsun

Unecmumym monexynsapuoii u knemounoti 6uonoeuu CO PAH, Hosocubupck, Poccust

Beepenue

BerpaxkeHHas KImHMYecKas akTUBHOCTb CD19-crienngmry-
Hoit CAR T-xyerouHoit Tepammy obecredra aKTUBHbIE
JICCIENOBaHMA B 00/IaCTY aONTUBHON KI€TOYHOIL NMMY-
HOTEPAINNY OHKOIOTMYECKUX 3a00/TeBaHMil deloBeKa U
npuBena K ofobpernto FDA 5 mpemaparos. Bmecte ¢ Tem
CTAQHOBUTCS TIOHSTHO, YTO HEOOXOAMMO Aa/IbHENIIIee YIyd-
IIeHNe TaHHOTO IIOfIXOfia, & MIMEHHO, 06ecIIedeH e XOMIHTa
U TOJITOBPEMEHHOI IePCUCTEHINM, PacIIpeHne CIeKTpa
MUIIEHeN, CHIDKeHVE CTOMMOCT, IIepeXof] K a/UIOTeHHOMY
¢dopmary. B Hacrosimeil pabore 6bUIO IIPOBEEHO CPABHe-
Hue in vitro u in vivo Tpex pasmnyabix CD20-crenuduyaHbx
CAR T-xnerok ¢ pedepencapiM CD19-crenuduyeckum
CAR na ocHose anTutena FMC63 (Kymriah), nepsbiM fo-
ITyIE€HHBIM K KJIMHNYECKON IIpaKTUKeE.

Marepuansl n meToabl

Bpimm mosmydeHbl JIEHTMBMPYCHBIE KOHCTPYKIVM, KOMU-
pytomme CAR ¢ aHTUTeH-pacNO3HAIOIMMHU [JOMEHaMM OT
MBIIMHBIX aHTHUTeN 1F5, Leul6 n yemoBeyecKoro aHTUTe-
nma — odparymymab (2F2). IlonmydeHHble KOHCTPYKLUMY OT-
NMMYANNCh TONbKO AHTUI€HPACIIO3HAIOMIMM JOMEHOM. 3a-
teM 6butn monydeHsl CAR T-kmeTku u3 nepudepudeckux
T-K/eTOK 3[;0pOBOrO IOHOpaA ¥ IPOBEPEHa MX AKTUBHOCTb.

Pe3synbratsl

B nepByo odepenp ObII OLleHEH YPOBEHb IKCIIPECCUNU BCEX
norydeHHbIX CAR Ha IOBepXHOCTM K/IE€TOK IIPY IIOMOINU

GC-03

nporoyHoit umroMerpun. Ilomydennbie CAR T-xmeTkn
IPOSIB/IA/IN OJVHAKOBYIO IMTOTOKCMYHOCTD B 4-X YaCOBOM
TeCTe MPOTUB KIeTOK-MuIleHel muunn Nalmé, skronmnde-
cku akcmpeccupyromux CD20 (puc. 1). Ckopocts mponu-
¢depanyn CAR T-KIeTOK C aHTUTeHPACIIO3HAOIINMI Pait-
onamu ot 1F5 u FMC63 6bu1a mpumMepHo B 1,5 pasa Bbiiie
Bcex octanbHbix CAR T-kneTok. B TecTe Ha MoBTOpAOILY-
oca mUToToKCMYHOCTh CAR T-kmetkm Ha ocHoBe 1F5 u
Leul6 moxasanu 6osee mepCHeKTUBHBIE Pe3yabTaThl (puc.
2). Bce monyuennsie CAR T-keTkM KOHTPOIMPOBAIN KCe-
HOTPAHCIUIAaHTMPOBAHYIO OIyX0/lb B MbImax anHuy NOD.
Cg-Prkdc[12rg"!"/Sz] mocTOBEpHO nydlile, YeM Hepese-
BaHTHbIe CAR T-xmetkn (cnenduansie kK PSMA) (puc. 3).

BbiBopbI

Takum obpasom, Bce momydenubie CAR T-kmeTkn mposis-
JIIIOT BBIPQKEHHYIO aKTMBHOCTb B MOJEIBHBIX 3KCIIEPU-
MEeHTax in vitro u in vivo. OCHOBBIBAACh Ha IIOTYYEHHBIX
TAHHBIX, MOXXHO CJe/laTb IIPOTHO3 O II€PCHEKTMBHOCTHU
npumenenns Takux CAR T-k/1eTok B KIMHNMKE B MOHO- V/II
6ucnerpuanoM popmare.

ViccnepoBanue 6510 noppep>kaHo rpantoM PODIT Ne 19-
415-543015 p_morn_a.
KnioueBbie cnoBa

T-K/IeTKy, XVMepHble AHTUIEHHbIE PELIEITOPbI, Tepars
CAR T-xnetkamu, oparymymad.

Increasing transfection level during delivery of genetic material by polymer carriers

of complex composition

Anastasia S. Bukreeva !, Anna S. Rogova !, Tatiana V. Machel ?, Darya R. Akhmetova !, Alexander S. Timin '?,

Albert R. Muslimov 2

! Peter The Great St. Petersburg Polytechnic University, St. Petersburg, Russia; ? Pavlov University, St. Petersburg, Russia;

* ITMO University, St.Petersburg, Russia

Contact: Anastasia S. Bukreeva, phone: +7 (912) 578-67-96, email: ana.bukreevaa@gmail.com

Introduction

Currently, gene therapy is a promising approach to the treat-
ment of a wide range of diseases. Low efficiency of genetic
material delivery is the main limiting factor for development
of gene therapy, since the use of “naked” nucleic acids does
not provide the desired result. Polymeric carriers protect the
genetic material during its transport to the target cells, but
it is also necessary to protect it after its entrance to the cell.
Background activity of nucleases is considered a significant
obstacle to efficient gene delivery using non-viral vectors.
To resolve this problem, it is necessary to select an inhibi-
tor that protects the genetic material from degradation and
has a positive effect on the efficiency of transfection. The aim
of this work was to evaluate the effectiveness of the peptide

DNase II inhibitor (SLRLLQWFLWAC) in increasing the ef-
ficiency of transfection of mammalian cells.

Materials and methods

In this work, polyelectrolyte particles have been used, being
obtained by applying layers of differently charged polymers
(Polyarginine/Dextran sulfate) on calcium carbonate cores
prepared in advance by co-precipitation of aqueous sodium
carbonate solutions and calcium chloride salts. The model
genetic material was plasmid DNA encoding green fluores-
cent protein. Variants of pDNA encapsulation into the core,
between polymer layers and simultaneous packing into the
core and into the layer were considered. The peptide in-
hibitor was added to the DNA at the 1:1 ratio. The in vitro
experiments were carried out with HEK 293 cell culture.
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Different cell inoculation techniques were tested with the
particles: they were added either to adherent cells, or were
incubated with suspended cells, followed by seeding on cul-
ture plastic surface. Effects of fetal bovine serum (FBS) upon
transfection efficiency was studied. The particles were added
to the cells at a ratio of 100:1. Efficiency of transfection was
assessed qualitatively by means of laser scanning confocal
microscopy as well as quantitatively, using flow cytometry.

Results

Analysis of the experimental results showed that the use
of DNase II peptide inhibitor significantly increases the ef-
ficiency of transfection. The best results were obtained by
incorporating genetic material both into the core and as a
layer of a polymer particle. We have found that addition of

GENE AND CELLULAR THERAPY I

particles to adherent cells, as well as usage of FBS-free media
exerted positive effects upon the level of transfection.
Conclusions

In summary, the effect of a peptide inhibitor of DNase II
upon transfection efficiency was investigated, and optimal
conditions were determined for inoculation of mammalian
cells with the particles containing genetic material.
Acknowledgments

This work was supported by the project of the Russian Sci-
ence Foundation No. 19-75-10010.
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Beepenue

B Hacrosiiee BpeMsi TeHHas Tepammsi sIB/LIETCS IIePCIIeK-
TVMBHBIM HAIlIpaB/IeHVeM [JIsl JIe9eHNs MIPOKOrO CIeKTpa
3aboneBanuit. OCHOBHBIM OrpaHMYeHUEM [ PasBUTHUA
TeHHOJl Tepamuy sBaseTcs mpobmeMa 3¢dekTuBHON [0-
CTaBKJ FeHETMYIECKOTO MaTepyaa, Tak KaK MCIIO/Mb30BaHIe
«TOTIBIX» HYK/IEMHOBBIX KIC/IOT He JIAeT XKeTaeMOro pe3yiib-
tata. Ilo/mMMepHble HOCUTENM 3alMIIAIT TeHeTUIeCKMIt
MaTepyana BO BpeMs TPaHCIOPTMPOBKM K K/IeTKaM-MMUILie-
HsIM, OJHAKO HEOOXOVMO TAaKXKe 3alIUTUTh ero ) I0CTIe
nonagaHnio B K1etky. POHOBas aKTUBHOCTb HYK/Ieas CUu-
TAaeTCs 3HAYNTEIbHBIM NPEMATCTBUEM I 3G PEKTUBHOI
[IOCTaBKJI T€HOB C MCIIONb30BaHNEM HeBUPYCHBIX BEKTOPOB.
It pelueHyst JaHHOI MPo6IeMbI HEOOXOAUMO MOf0OPATh
MHTUONTOP, 3aIVILAONINIT TeHeTUYeCKIIT MaTepuar oT Je-
rpajaliiy 1 MOJIOKUTEIbHO BIUAIONIT Ha 3 HeKTUBHOCTD
tpaHcexiyy. Llenblo faHHON paboThI SAB/IAETCA OLEH-
Ka a¢ddexTuBHOCTH menTugHoro muruéburopa JHKas II
(SLRLLQWFLWAC) Ha yBenu4eHue ypoBHsA TpaHCeKIn
K/IETOK MJIEKOIIMTAOLINX.

Marepuanbl n MeToAbl

B pabote 6b111 MCIIOIB30BAHBI IO/IMYIEKTPOINTHBIE HOCH-
Te/M, NMOTy4YeHHble HaHeCeHMeM II0 TexHosmoruu Layer-by-
Layer cmoes pasHo3apshkeHHBIX monmmepos (Polyarginine/
Dextran sulfate) Ha simpa m3 xKap6oOHaTa KanbLus, Tpef-
BApPUTE/IbHO IOMTyYeHHBIE IyTeM COOCAKJEHUA BOJHBIX
PacTBOPOB cosell KapOoHATa HATPYUS U XTTOPUAA Ka/IbLIVIL
MopebHbIM TeHeTUYEeCKMM MaTepMaoM SB/IAIACh IIas3-
mupnast JHK, kogupyromras 3eeHsiit GryopeciieHTHbI Oe-
7IOK. b paccMoTpens! BapuaHTbl MHKanCyanyy nJJHK
B AP0, MEXAY MOTVMEPHBIMYU CTOSIMU ¥ OTHOBPEMEHHas
3aIIaKOBKa B SI[PO 1 B ¢710it. [lenrTuublit nuHrMOuTOp FO6AB-
mamn K nJHK B coorHOmennn 1:1. OKcriepyMeHTbI CTaBuU-
mich Ha KnetoyHolt kynprype HEK 293. ey paccMoTpeHb
pasHble CIIOCOOBI 3aceBa YaCTUI K KJIeTKaM: UX J0OaB/IsAIn
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b0 K yxKe aire3ypOBaHHBIM KJIeTKaM, IUOO YacTUIIbI
IpeBapUTe/IbHO MHKYOMPOBAIM € KIEeTKaMU, IOCIIEe 4ero
UX 3aceBa/y Ha KY/IbTypanbHbBIX NJIACTUK. BbIIO M3ydeHO
B/IMsAHUE O0OaBIeHNs SMOPOHAIBHON ObIYbell CHIBOPOTKYI
(FBS) na a¢ppextBHOCTD TpaHcdekumu. YacTuisl fobdas-
JISUIUCD K KJIeTKaM B coorHomenyn 100:1. 9¢ddexTuBHOCTD
TpaHCHEKIUM Ol[eHBAIaCh Ka9eCTBEHHO Ha Ta3ePHOM CKa-
HIYIpYyIoIeM KOH(POKaJIbHOM MUKPOCKOIIE ¥ KOIMYeCTBEHHO
PV OMOIIM IPOTOYHOM IIUTOMETPUNL.

Pesynbratbl

AHanus pe3ynbTaToB 3KCIIEPMMEHTOB II0Ka3aJ1, YTO MCIOb-
3oBaHne nentugHoro naruburopa JHKaser II sHauntenpHo
noBbinaeT 9¢(GeKTUBHOCTh TpaHCPekiyy. Hammydiumit
pe3ynbpraT ObUI MOMYYeH NPU BKIIOYEHUM TeHETHYECKOTO
MaTepuasa OFHOBPEMEHHO B ANPO, M B Ka4yeCTBe CJI0A IO-
JIMMEPHOIT YaCTHUIIBL. BbIIO BBIIBIIEHO, YTO 106ABIeHNE Yac-
THUI K aiT€3M[POBAHHBIM KJIETKaM, a TaKXKe JCI0/Ib30BaHye
cpenbl, He cofiepxameit FBS, monoxxurenbHo Bnuger Ha
YPOBEHb TPaHCPEKINIL.

BoiBopbl

B pesynbrare paboThbl OBIIO MCCIE[OBAHO BIMAHNE TIETITHU]-
Horo mHruburopa JHKaspr II Ha adpdexTuBHOCTD TpaHc-
(exin, a TaK)Ke BBLAB/ICHDI OITUMAaJIbHbIE YCIOBMS 3aceBa
YaCTHUL], COflep>KAIMX TeHeTUYeCKIIT MaTepua, K KIeTKaM
MJICKOTIATAIOIVX.

bnaropapHocTb

Pa6oTa BbImONHEHA TIpH TOAAEpXKKe mpoekTa Poccuiickoro
Hayunoro ®onpa 19-75-10010.

KnioueBble cnoBa

lennas tepamms, unrnburop JJHKas, addextnBHOCTD
TpaHCcheKImL.
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Introduction

Despite common views that the early-stage prostate cancer
is usually well treatable with surgery and hormonal therapy,
the disorder remains risky, due to a tendency to develop into
the chemo- and castration-resistant metastatic forms. Thus,
development and testing of effective therapy for prostate
cancer are urgent tasks of modern oncology. Hence, we pro-
posed a combination therapy for prostate cancer based on
the two powerful anticancer platforms: CAR-T and oncolytic
virotherapy. The first component is T cells expressing chi-
meric antigen receptor which specifically directed towards
the main prostate cancer antigen PSMA (aPSMA-CAR-T).
Together with aPSMA-CAR-T, it is proposed to use a recom-
binant vaccinia virus strain L-IVP (VV-GMCSF-CXCL11)
which have been modified to express GM-CSF and CXCL11
cytokines. This should result in efficient lysis of PC3/PSMA
prostate cancer cells, as well as boost the tumor homing ac-
tivity and cytotoxicity of the host immune cells and adop-
tively transferred aPSMA-CAR-T. This project aims to de-
velop an in vivo model of therapy for prostate cancer and to
explore the antitumor potential of aPSMA-CAR-T and VV-
GMCSEF-CXCLI1 platforms separately or in combination.

Materials and methods

We used NOD/Scid mice for human prostate cancer xen-
ograft model. The mice were subcutaneously injected with
2*1076 PSMA-expressing PC3 cells (PSMA-PC3) and divid-
ed into 5 groups. At the 16" day after tumor administration
mice from the 1% group received intratumoral injections of
VV-GMCSF-CXCLI1 at a dose of 10A7 PFU/mouse. Each
mouse from the 2™ group was intravenously treated with
2*10A7 human aPSMA-CAR-T cells at the 18" and 23" day
after PSMA-PC3 engraftment. Third group received both vi-
rus and CAR-T: mice were intratumorally treated with 10A7
PFU/mouse of VV-GMCSF-CXCL11 at the day 16 followed
by the two intravenous injections of 21027 aPSMA-CAR-T

at the 18" and 23" days. Negative control groups were intra-
tumorally injected with saline or intravenously treated with
untransduced human T-cells.

Results

We have shown that the single dose of oncolytic VV-GMCSE-
CXCL11 virus inhibit tumor growth up to 90% at the 15 day
after treatment, whereas mice that received aPSMA CAR-T
only or virus with aPSMA CAR-T didn’t control tumors. The
probable reason was insufficient immunodeficiency of NOD/
Scid mice, since even at the 7* day after second injection no
human CAR-T cells were already presented in mice blood.
Such rapid elimination of CAR-T may be due to the “host
versus graft” reaction. Thus, we repeated the experiments
using more immunocompromised NSG mouse model. We
showed that CAR-T cells were able to persist and prolifer-
ate in NSG mice and, in contrast to NOD/Scid model, the
highest antitumor activity was observed in aPSMA-CAR-T
only group. However, mice that received combined therapy
or virus only were not able to control tumors, which may be
due to the spread of viral infection over the bodies of severe-
ly immunodeficient NSG mice. High concentration of viral
particles in the blood of animals was confirmed by qPCR.
The NSG model could be optimized by lowering the dose of
VV-GMCSF-CXCL11.

Conclusion

Overall, it seems that both NOD/Scid and NSG-based mice
models are not optimal translational models of combination
therapy for prostate cancer. Apparently, it is necessary to
use an immunocompetent mouse model with syngeneically
transplanted PSMA+ tumors, as well as mouse CAR-T cells
as a therapy.

This work was supported by the RFBR grant mk18-29-09044.

Keywords
Oncolytic virus, CAR-T, prostate cancer, PSMA.

Co3panue in vivo Mogenu Tepanui paka npocTatbl A1 UCU1eL,0BaHUSA NPOTUBOOMYXOSIEBOI0
NoTeHLMana OHKONUTMYeCKNX BUpyCcoB B codeTaHun ¢ CAR T-KneTouHoin MMMyHOTepanuei

Anron H. Ynkaes !, Cepreit B. Kynemsusn !, Onbra 0. Bonkosa !, Tarbsina H. benosexxen, ', Anacracus B. Cemenosa ?,
Cepreii C. aitnyTanHoB >, AHTOHNHA A. [paxxpannesa %, Tanuna B. Kounesa *

! Uncmumym monexynspHoii u knemounoti 6uonoeuu CO PAH, Hosocubupck, Poccusi; 2 [ocydapcmeeHH it HAYUHbLE UeHmp
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Beepenue

HecMoTpsa Ha TO, 4YTO paK MPOCTaThl HEMIOXO MOZJAeTCA
XI/IpypI‘I/I‘{eCKOIU/I n I‘OpMOHa}IbHOﬁ[ Tepanl/m Ha paHHI/IX CTa-
IVSIX, JaHHOe 3a0oJieBaHMe KpaliHe OIacHO 13-3a CKJIOH-

HOCTM K MeTacTasMpOBAHUIO M PA3BUTHUIO XeMOPE3NUCTeT-
HbIX popM. B cBA3M ¢ aTMM paspaboTka M TeCTMpOBaHMe
BBICOKO9()(DEKTUBHBIX CPEJICTB Tepalnyi paka HpPOCTAThI
ABJIAIOTCA aKTYalIbHBIMU 3afadyaMy. Hamu 6611 peioskeH
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BapMAHT KOMOMHMPOBAHHOIN  Tepamuy, OOBEUHSIIO-
VI IBa NEPCIEKTUBHBIX MOAXONa K JIEYEHMIO OIyXOJIeil:
CAR-T-K/€TOYHYI0 Tepanmio ¥ BUPOTEPANNIO OHKOIUTHU-
yecKMMM BUpycamy. IlepBbIM KOMIIOHEHTOM BBICTYIIAIOT
T-mM$OLUTEI, «BOOPY>KEHHbIE» XUMEPHBIM aHTUTEHHBIM
PELIeNITOPOM CO CIenu(pUIHOCTBIO K OCHOBHOMY aHTHUTe-
Hy paka mpocratel PSMA (aPSMA-CAR-T). CoBmecTHO ¢
aPSMA-CAR-T mpeparaeTcst CIoNb30BaTh PeKOMOMHAHT-
HBII BUPYC ocnoBakuuHbl mwrtamma JI-VIBII, B reHoM KoTo-
pOr0 MHTETPUMPOBAHBI T€Hbl CEKPETUPYEMBIX IUTOKIMHOB
GM-CSF u CXCL11 (VV-GMCSF-CXCLI11). B gomonuenne
K COOCTBEHHOI OHKOIUTNYECKOI aKTUBHOCTU BUPYCa, [JaH-
Hasi KOMOMHAIVsI TPAHCTEHOB [O/DKHA IIPUBJIEKATh B OYar
OITyXO/M KaK KJIeTK! MIMMYHHOII CYICTEMBI, TaK 1 9K30T€HHO
BBomumbie CAR-T. [lanHast paboTa IOCBsIIIeHa CO3AHMIO in
Vivo MOfienu i1 OLIeHK! ITPOTMBOOITYXO0/IEBOTO ITOTEHIMaa
uccnenyempix aPSMA-CAR-T u VV-GMCSF-CXCL11 kak B
KOMOMHAIWM, TaK 1 B GopMaTe MOHOTEPAIINIL.

Marepuanbl n meToabl

Hamu 6p11m nonmydeHbl KceHOrpadThl KJIETOK afjfeHOKapL-
HOMBI ITpocTaThl yenoseka PC3, skcipeccupyromux PSMA
(PC3-PSMA), nHa Mmpbimax judaun NOD/Scid. PC3-PSMA
BBOJIV/ICh JKMBOTHBIM IIOJKOXKHO B KonmmiecTBe 2*10/6
K/IeTOK/MbIlIb. IlepBas rpynma >KMBOTHBIX IOTydYasaa MO-
Hotepanuio VV-GMSCF-CXCL11 Ha 16-e cyTku B Bupie
BHyTpMonyxoneBplx MHbeKuuit (10A7 BOE/mblub). Mbl-
IIaM 13 BTOPOJl I'PYNIbl BHYTpUBeHHO BBOAuIM aPSMA-
CAR T-numdonutsr yenoBeka (2*10A6 KIeTOK/MBILIb) Ha
18-e  23-u cytku. TpeTba rpymma momydana 06a KOMIIO-
HEHTa Tepanuy: OJHOKPATHYI0 BHYTPMOIYXO/IEBYI0 MHD-
ekinio VV-GMSCE-CXCL11 u miBa CCTEMHBIX BBeJEeHUs
aPSMA-CAR-T B aHa/JIOTMYHBIX KOHIIEHTPALMAX C TeMU
’)Ke€ BpEMEHHBbIMM MHTepBanaMy. KOHTPONbHBIM TpyIIam
MHTPAaTyMOPAIbHO BBOAMIN (U3PACTBOP U BHYTPUBEHHO
HeTPaHCAYIMPOBaHHbIE T-K/IeTKI.

Pe3ynbratbl

Brio mokasaHo, 4TO OFHOKpAaTHOE BBEJleHME BMPYCa MH-
rubypyer poct omyxomyu Ha 90% Ha 15-e CyTKu IOCIIe Ha-
vasia jnedenus. [Ipu atom nabekiun PSMA-creruduasbx
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CAR-T k/eTok 4YenoBeKa He MMeNM TepaNeBTUYECKOTO
ycIiexa B 9TOI MOJie/iu H1 MOHOQopMaTe, Hf B KOMOMHAIINN
¢ Buporepanueit. IIpyamHoit cTan HeOCTaTOYHbIN YPOBEHD
nmmyHocynpeccyn muanu NOD/Scid: CAR-T-kneTku amm-
MUHJMPOBA/INCh 13 OpPraHM3Ma MBIILIeN y>Ke Ha 7-e CYTKU
BC/IEACTBME PeaKUMU «XO3AUH IPOTUB TPaHCIJIAHTATa».
[TosToMy aKcHepuMeHT ObUI MOBTOpeH Ha 6oree MMMY-
HOKOMIIPOMETMPOBAaHHOI MblyHOi nuHMM NSG. Bbino
nokasaHo, 4To B NSG mpimrax CAR-T croco6HsI K mepcn-
creHunu u nponndepanunn, u, B orindne ot Mogent NOD/
Scid, B gaHHOM cry4ae Hanbonee ahPeKTUBHOI OKa3amach
MoHnoTepanusa umeHHo CAR-T-knetkamu. IIpy MoHoTepa-
MM BUPYCOM, KaK M IpM KOMOMHMHPOBAHHOI TepaIuy,
9P PEeKTUBHOCTD CYIIECTBEHHO CHIDKAIACch. BeposTHO, 9TO
CBA3aHO C reHepanusalueil BUPYCHO nHpeKnun Ha ¢one
TsOKeNoro MMyHoznedunuta y NSG Mbliert (Ko/midecTBeH-
upii TP ananus moxkasan Hamuyue GONBLIOTO YUCIA BI-
PYCHBIX 4YacTHUI[ B KPOBM >XMBOTHBIX). ONTMMU3MPOBATh
MOJIeTIb MOYKHO IIOCPeCTBOM KOPPEKTUPOBKY [JO3bI BUPY-
ca, 9TOOBI N36€XXaTb €ro HeraTMBHOTO BO3MEICTBIUA Ha Op-
TaHM3M MBIILENL.

BbiBopbl

B 1ieriom crenyeT npusHaTh, 4TO 06a IpeIOKEHHbIX Bapu-
aHTa MMEIOT CYylLleCTBEHHbIe OTPAaHMYEHNA U He ABJIAITCA
OIITMMA/IbHBIMM TPAHC/IALMOHHBIMU MOJENAMY KOMOMHU-
poBaHHOI Tepanuu paka npocrarbl. [lo-Bugumomy, 1erne-
CO00pa3HO MCIONIb30BaTh UMMYHOKOMIIETEHTHYIO MBIIIN-
HYIO MOJIe/Ib C CMUHT€HHO TPaHCIIaHTUpOBaHHbIMU PSMA+
oIyxonAMy, a B KadectBe Tepanuu — CAR T-kretkn mbl-
LIEIA.

Pabora BeIIONIHeHA Ipu Hoffepxkke rpanta POON mk18-
29-09044.

KniwoueBble cnoBa

Omnkonurnyecknit Bupyc, CAR-T, pak mpocrarsi, PSMA.

I Long non-coding RNAs as potential targets for genome editing and gene therapy

Anton S. Dome, Dmitry V. Semenov, Grigory A. Stepanov

Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia
Contact: Anton S. Dome, phone: +7 (953) 876-97-17, e-mail: domeanton@ya.ru

Introduction

The development of genome editing methods and the discov-
ery of the RfxCas13d endonuclease (CasRx) allow to target
not only protein-coding genes but also non-coding RNAs.
Regulators of the processes of transcription and transla-
tion, long noncoding RNAs (IncRNAs) become promising
targets for gene therapy. Glioblastoma is one of the onco-
logical diseases, which develop involving IncRNAs. An in-
complete understanding of the pathogenesis of glioblastoma
makes it difficult to develop an effective therapy. The study of
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pathogenesis is usually carried out on model cell lines. The
models of glioblastoma are the cell lines U87MG, U251MG,
U343MG.

Materials and methods

In this work, bioinformatic analysis of the transcriptomic
data of the cell lines U87MG, U251MG, and U343MG was
carried out in comparison with the lines WI-38, HEK293FT,
HEB, BEAS2B, IMR90.

@ cttjournal.com
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Results

Based on the data of current analysis, three IncRNA have
an increased level of expression in glioma lines compared
to the group of control cell lines and were selected as po-
tential targets. A high level of LINC00461 is observed in
glioma cell lines [1] and in patients with multiple myeloma
[2]. LINCO01152 is localized mainly in the nucleus and is in-
volved both in the regulation of gene transcription, in par-
ticular, IL-23 [3], and in post-transcriptional regulation, for
example, by interacting with the 3’-UTR of MAML2 [4]. In
glioblastoma, increased expression of LINC01152 promotes
epithelial-mesenchymal transition (EMT) [5]. It is shown
that LINC01272 also promotes EMT in gastric and colorec-
tal cancer [6].

Using the CasRx system, we will get and characterize cell
lines with knockdown of selected IncRNAs. This will allow a
deeper study of the role of the selected targets in oncogene-
sis, as well as improve the strategy of finding and suppressing
target genes for gene therapy of oncology.

This work was carried out with the support of the Russian
Science Foundation (project No. 21-14-00195), as well as
with partial support of the project of basic budgetary financ-
ing of the Ministry of Education and Science of the Russian
Federation (0245-2019-0001).
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[nuHHbIE Hekoaupyouwme PHK KaK noTeHumanbHble MULLIEHW ANS FEHOMHOI0 penaKTupoBdHUA

W reHHOM Tepanuun

Anron C. [lome, [Imutpuii B. Cemenos, Ipuropuii A. Crenanos

Wrnemumym xumuueckoil 6uonozuu u gpynoamenmanvroii meouyunor CO PAH, Hosocubupck, Poccus

Beepenue

Pa3BuTMe TEXHOIOIMU TeHOMHOTO PefaKTUPOBAHMS U OT-
KpbiTie aHpoHyKeassl RfxCas13d (CasRx) mosBosseT Ha-
HPABJIATD CYCTEMBI T€HOMHOTO PEJAKTUPOBAHIS He TOTIbKO
Ha 0e/TOK-KOAMPYIOIIe TeHbl, HO U Hekopupymoue PHK.
BeicTymass peryisaTopaMu IIpOLIECCOB TPAHCKPUILNU U
TpaHcsiuyy, AmuHHble Hekopupyoume PHK (nuPHK) cra-
HOBSATCS NePCIEKTYBHBIMI MUIICHAMM AJIsI TE€HHOI Tepa-
. OfHUM U3 IPUMEPOB OHKOIOIMYECKOro 3ab0/IeBaHm,
B pa3BuTUM KoToporo mpuHumawot y4dactue gHPHK, aB-
nsetcst Tmobmacroma. HermonHoe moHMMaHue HmaToreHesa
IM06TaCTOMBI 3aTPYAHAET PaspaboTKy sddekTuBHOIM Te-
pamun. VI3ydeHne mmaroreHesa HPMHATO IPOBOAUTH HAa MO-
IeNbHBIX KIeTOYHBIX MMHMAX. B dncie K1eTOYHBIX MOferel
rmno6macromer — muHnu US7MG, U251MG, U343MG.

MaTepMaﬂbI n MetoAabl

B pamkax gaHHOI paboTbl 6bUI IIpOBefeH OuonHpOpMaTu-
YeCKMil aHa/IM3 TPAHCKPUITOMHBIX JaHHBIX JIMHUI KJIETOK
U87MG, U251MG u U343MG B cpaBHEHMM C TMHUAMHU
WI-38, HEK293FT, HEB, BEAS2B, IMR90.

Pesynbratbl

ITo pesympraTam aHammsa OpIIM OTOOPAHBI TPYU IOTEHIIU-
anbHble THPHK-MuIeny, mmeromue IOBBIIIEHHBIN Ypo-
BEHb 3KCIPECCUM B IVIMOMHBIX JIMHUAX IO CPAaBHEHMIO C

TPYIIION KOHTPOJIbHBIX TMHUI K/I€TOK. BBICOKIIT YPOBEHDb
LINCO00461 oTMeyaeTcs B KJIeTOUHBIX JIMHUAX IIMOMBI [1] n
y HaIL[MEeHTOB ¢ MHOXKeCTBeHHOI Muenomoii [2]. LINC01152
JIOKQ/IM3YeTCs IMPEVMYILEeCTBEHHO B sAJpe, yU4acTBYeT KaK B
peryiaumy TPaHCKPUIILMY T'eHOB, B yacTHocTH, 1L-23 [3],
TaK ¥ B HMOCTTPAHCKPUIIVOHHON PeTry/IALMy, HalpuMmep,
B3anmopeiictBys ¢ 3’-UTR MAML2 [4]. IIpu rino6macro-
Me mOBbIIeHHas skcnpeccrs LINCO01152 cmoco6cTByeT
SMNTENMATbHO-Me3eHXMMaIbHOMY Hepexony (OMII) [5].
IToxasano, yro LINC01272 taxxe cnoco6ctByeT OMII pu
paKe XXelyKa 1 KOJIOpeKTalIbHOM pake [6].

C ucnonbsoBanneM cuctembl CasRx Hamm 6y#yT cO3maHbI
U OXapaKTepN30BaHbl KJIETOYHbIE TVHNM C HOK/IJAYHOM BbI-
6pannbix fTHPHK. 910 1103BOMUT ITTy0>Ke U3Y4YNUTH POJIb BBI-
OpaHHBIX MIIIECHE] B OHKOTeHe3e, a TAK)XXe YCOBEPIICHCTBO-
BaTb CTPATETHIO ITOVICKA ¥ IIOfIaB/IeHIII T€HOB-MMIIIeHe /11
T€HHOJI Tepalyyl OHKOJIOTMYEeCKIUX 3a00/IeBaHUIL.

Pabora BeImONHeHa mpM mopnmepxkke rpanta PHO 21-14-
00195, a TakXxXe IpM YACTUYHON IOAAEPKKe IIPOeKTa Oa-
30BOTO OIOMKETHOTO (puHAHCHpOBaHMs MuHOOpHaykn PO
(0245-2019-0001).

KnioueBbie cnoBa
CasRx, guPHK, rmmo6macroma.
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Modification of silicon oxide nanocarriers with metal shells for capturing 2°AC and

its daughter isotopes
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Introduction

The alpha emitting radionuclide **Ac is currently one of the
most promising isotopes in alpha therapy due to its high
linear energy transfer during four consecutive alpha decays.
However, the main obstacle preventing the full implementa-
tion of **Ac in clinical practice is the lack of stable retention
of daughter radioactive isotopes (**'Fr and **Bi), which leads
to their free circulation in the body and the destruction of
healthy cells in the body.

Materials and methods

In this work, the surface of silica nanoparticles (SiO,) ob-
tained by the sol-gel method was modified with metal
shells consisting of nanostructures of titanium butoxide
(Ti(C,H,0),) and hydrogen tetrachloroaurate (HAuCl,) to
retain **Ac and its decomposition products in developed
nanocarriers.

Results

In vitro and in vivo studies in healthy mice show that a metal
shell applied to the surface of SiO, nanoparticles contributes
to enhanced inhibition of the release of radionuclides (***Ac
and its daughter isotopes) compared to unmodified SiO, na-
noparticles for a long period of time. Unmodified titanium/
gold-coated silicon nanoparticles exhibited a **Ac leakage

of 20+3% in the first 5 days and 60%-70% after 15-30 days
of incubation. In contrast, only 0.3% and 2.6% ***Ac release
was found in the case of titanium and gold coated nanopar-
ticles during 30 days of incubation. Histological analysis has
shown that the developed nanocarriers do not have a sig-
nificant toxic effect on the organ systems of laboratory mice
within 3-10 days after injections. At the same time, practical-
ly no accumulation of released radionuclides was found in
non-target organs (for example, in the kidneys). In contrast,
unmodified carriers demonstrated the release of free radi-
onuclides, which were distributed throughout the animal’s
body with subsequent morphological changes in the tissues
of the lungs, liver and kidneys.

Conclusion

These results highlight the potential of the developed nano-
carriers for use as radionuclide delivery systems and propose
a technology for the manufacture of new nanotherapeutic
agents. This work was supported by the project of the Rus-
sian Science Foundation “19-75-10010"

Keywords

Radiotherapy, nanoparticles, radionuclides, alpha radiation,
silica, titanium, gold.

MoanduKauma HaHOHOCUTeNen OKCMAA KPeMHUS MeTaInyeckumMim 060/104KaMu C LeNblo

yaepxanusa 2°AC 1 ero 104epHUX U30TONOB

Tumodeii E. Kapnos, Muxann B. 3103un, Anexcaugp C. Tumun, Jmutpuit O. AHTYranos, Ans6ept P. Mycnumos

«Poccutickutl HayuHbviil yeHmp paouonoeuu U Xupypeuieckux mexHonozuii umenu akademuxa A. M. Ipanosa», Cankm-Ilemep6ype,
Poccus; Cankm-Ilemep6ypeckuii nonumexruueckuii ynusepcumem Ilempa Benuxoeo, Canxm-Ilemep6ype, Poccus

Beepenue

B Hactosmjee Bpems ambda-M3Tydarmnit pagMOHYKINE
25Ac ABnsgeTcA ONHUM U3 Hamubormee MHOTroO6eLjafoIx
M30TOIIOB B ajb(a-Tepanni 1n3-3a ero BbICOKON TMHEIHO
Hepefaun SHePIuM BO BPeMsI YeThIPeX ITOC/Ie0BATebHBIX
anmbda-pacmafoB. OTHAKO OCHOBHBIM IPEIATCTBMEM, Me-
MIAMOIMM ITOTTHOL[EHHO BHEAPUTH AC B K/IMHUYECKYIO
HPaKTUKY, ABIACTCS OTCYTCTBUE CTAOVIBHOTO YAep)KaHMs
TOYEepHMX PagMOaKTMBHBIX usoromos ('Fr u 2“Bi), uro
HIPUBOANUT K UX CBOOOJHOI LMPKYIALWUN B OpPraHU3Me U
PaspyILIEHNIO 3J0POBBIX K/IETOK OPTaHM3MA.

MaTepMaﬂbI n Metoabl

B panHolt paboTe MOBEPXHOCTh HAHOYACTMI[ KpeMHe3eMa
(5i0,), momy4eHHbIX C HOMOMIBIO 30/b-Te/b METOfA, ObiIa
MopuduIMpoBaHa MeTaIMYeCKMU 000I0YKaMI, COCTO-
AMUMM U3 HAHOCTPYKTYP OyTokcupa tnrtana (Ti(C,H,0),)
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u TeTpaxnoaypata sogopoga (HAuCl,), mia ynepxupanus
3 Ac U IPORYKTOB €ro paciaja B pa3pabOTaHHBIX HAHOHO-
CUTeIAX.

Pe3synbtatbl

WccnepoBanusa in vitro U in vivo Ha 340POBbIX MBbIIIAX II0-
Ka3aJIu, 4TO MeTA/UTNYeCKOe 000/I0YKA, HAHECEHHAsI Ha TI0-
BepxXHOCTb SiO, HaHOYACTHI], CIOCOOCTBYET YfiepsKaHMUIO
panuoHyK/maoB (*Ac 1 ero JO4epHNX M30TOIOB) IO CPaB-
HeHMIo ¢ HeMofmuuupoBanubiMu SO, HaHOYACTUIIAMM B
TeYyeHye VINTEbHOIO MePUO/ia BpEMEHN. HeMonM(bl/[uMpo-
BaHHbIE TUTAHOBOII/30/I0TOMI OOOJIOYKAMI HAaHOYACTUIIBI
KpeMHM, IPOJEeMOHCTPUPOBAIM yTeukKy **Ac 20+3% B
nepssie 5 gHeit 1 60%-70% moce 15-30 pHeit nHKy6armm.
Hamporus, tombsko 0,3% u 2,6% BbICBOOOKIEHUST *Ac
Ob1I0 06HAPY>KEHO B CTy4ae HAHOYACTNL], TIOKPBITBIX TUTA-
HOBOII U 30/I0TOIT 000/I04YKamu B TedeHve 30 gHeit MHKyOa-
uyu. Iucromormyeckuii aHaains MpoOREeMOHCTPUPOBATL, YTO
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B TeueHe 3-10 [Hell mocte MHBEKIUIT paspaboTaHHbIe Ha-
HOHOCHTE/IN He OKa3bIBAIOT 3HAUYMMOTO TOKCUYECKOTO Jieli-
CTBMSI HA CUCTEMBI OPraHOB TabOpPaTOPHBIX MbIeil. B To
JKe BpeMsI IPaKTU4eCcKu He ObUIO 0OHAPY)KEHO CKOIUICHVE
BBICBOOOIMBIINXCS PAJMOHYK/INIOB B HelleJIEBBIX OpraHax
(nmampumep, B moukax). Hampotus, HeMoguduiinpoBaHHbie
HOCKTENN IIPOEeMOHCTPUPOBAIN BBICBOOOXKIEHE CBOOO-
HBIX PaJiIOHYK/IN/IOB, KOTOPbIE PACIIpee/sIUCh IO BCEMY
Tely >XMBOTHOTO C INOCTAEAYIOLUMU MOP(ONIOrNIeCcKIMN
U3MEHEHNAMY B TKAHSX JIETKIUX, [TeYeHN I TOYEK.

GC-07

BbiBoabl

ITM pe3ynbTaThl IOAYEPKUBAIOT IOTEHIMAN pa3paboTaH-
HBIX HAaHOHOCUTEJIEN sl MICIIOJIb3OBAHMA B KadyeCTBE CU-
CTEM MOCTaBKM PaJVOHYKIUJOB U IPEJIaraloT TEXHOJIO-
TUX0 N3TOTOBJ/ICHMA HOBBIX HaHOTepaHeBTI/I‘IGCKI/IX AreHTOB.
Pa6oTa BbIOIHEHA TIPU TIOT/IEPXKKe MpoekTa Poccuitckoro
Hayunoro ®onpga «19-75-10010».

KniwoueBble cnoBa

PaIU/IOTepaHI/[FI, HaHOYaCTUIbI, PaAVIOHYK/INADI, aan)a—ns—
JIy4de€Hmne, Cuianka, TuTaH, 30710TO.

I Treatment of oncological diseases with micro-carriers using combined therapy
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Introduction

Lung cancer is the most common malignant tumor, one of
the most frequent causes of cancer-related deaths world-
wide and the most common cause of death from oncolog-
ical pathology. In fact, existing methods of treatment, such
as chemotherapy, radiotherapy and immunotherapy, still
are able to evoke side effects in normal tissues when ad-
ministered alone. That is why it is necessary to improve the
effectiveness of lung cancer therapy by developing new ap-
proaches. Methods based on the combined use of several
approaches of treatment have great potential. Radionuclide
and chemotherapy can be considered the most promising
methods of treating lung cancer. The aim of this project is
to study effectiveness of combined radiotherapy and chemo-
therapy in lung cancer.

Materials and methods

This study developed a potentially promising treatment with
a combination of "Lu-MPs as polymeric micro-carrier ra-
dionuclide, and Cisplatin (a cytostatic for chemotherapy).
Balb/c mice with lung metastases received this treatment
followed by harvesting and examination of the mice lungs.
In the course of experiments, effectiveness of treatment was
evaluated by measuring mass of lung tissues and counting

the number of metastatic pulmonary nodules in the H&E-
stained images calculated by means of Image-Pro Plus.

Results

Histological analysis revealed that the number of metastatic
foci in the lungs was significantly decreased. Thus, higher ef-
ficiency of the combined therapy was shown, as compared to
local radiation therapy with '”Lu-MPs, or Cisplatin chemo-
therapy.

Conclusion

According to the results of the study, obtained data showed
the effectiveness of combined radiotherapy and chemother-
apy during in vivo experiments, thus requiring more detailed
further studies in the area.

Acknowledgment

The study was performed with the support of the V. A. Al-
mazov NMHC of the Ministry of Health of the Russian Fed-
eration.

Keywords

Lung cancer, nanobiotechnologies, nanoparticles, combined
therapy, micro-carriers.
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Beepenue

Pak nerkoro sBnsgercsa Hanbomee PaCl’IpOCTpaHeHHOﬁ 3J/10-
KayeCTBEHHO OITyXOJIb10, OI[HOV[ n3 Hambomee 4YacThIX

IPUYMH CMEPTHOCTU OT paka BO BCeM Mupe 1 Hambosee
PacIpOCTpaHEHHON HPUYMHON CMepTM OT OHKOJIOTMdYe-
ckolt matonoruy. PaxTUIecKy, CyuecTBYONe M aKTYBHO
VICIIOZIB3YIOLIMeCs METOAbI JIeUeHNUsd, TaKue KaK XMMMO-
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Tepanus, JydeBas Tepamus M MMMYHOTepals, BCe ellle
CrtoCOOHBI BBI3BIBATH MOOOYHBIE 3¢ (eKThl B HOPMaIbHbBIX
TKAHSX OpraHM3Ma IIPY X CAMOCTOSATEIBHOM IIPYMEHEHNL.
VIMeHHO O9TOMY HEOOXOUMO HOBBICUTD 9((HEKTUBHOCTD
Tepanuy paka JIErKUX MyTeM paspaboTKI HOBBIX IIOfXO/IOB.
MeTtoppl, OCHOBaHHbIE Ha COBMECTHOM JICIIO/Ib30BAHNY He-
CKOJIbKMX IIOJXOMNOB K JIeYeHNI0, 0OIafaloT OO/bIINM II0-
TeHIManoM. PaiMOHYK/INHAS Tepamusi U XUMMUOTEPAIL
MOTYT OBbITh OIpee/IeHbl KaK OFHM U3 Hanbojee mepCIeK-
TVMBHBIX METOJOB JIEYEHMs pakKa JIerKux. L[eNbi0 HaHHOTro
IIPOEKTa SIB/IsIeTCs n3ydeHue 3¢ (HeKTUBHOCTI KOMOMHIPO-
BaHHOI1 JIy4eBOIl TepaIMy M XVMIOTEPAIINI B OTHOLIEHNN
paKa JIETKX.

Marepuanbl n metToabl

B srom mccnenoBaHuy 6bI10 pa3paboOTaHO MOTEHIVIATIBHO
[IepCIIeKTUBHOE JIeYeHMe C MCIob3oBaHyeM '"Lu-MPs B
KayecTBe MOIVMMEPHBIX MUKPOHOCKTeIEl ¢ yyacTieM '""Lu
B KauecTBe pajUOHYKIN/a ¥ UUCIUIATVHA (XMMMOTepaIeB-
TUYECKOTO LUTOCTATVKA) B KOMOMHMPOBAHHON TepaIii.
Mbium muuun Balb/c ¢ mMeTacTazamm B jIerKux IOaydann
nedenue. Ilocse 9TOro erkue Mblllell U3bIMaMU 1 aHAIU-
supoBanu. B xome pabors! 9 PeKTUBHOCTD JledeHNs oOlle-
HMBA/IACh IyTEM M3MEPEHMsI MACChl JIETOYHBIX TKAHEN U
IIOfiCYeTa KOJIMYEeCTBa MeTaCTaTNIeCKIX JIETOYHBIX Y3€/IKOB
Ha Ipelaparax, OKpalleHHbIX TeMaTOKCYINH-30310M, pac-
CYNMTAHHBIX C IIOMo1IbIo Image-Pro Plus.
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Pe3synbtatbl

[ucronormyeckuit aHamM3 HOKa3asl, 4YTO KOJMIeCTBO 0YaroB
MeTacTa3MpOBaHMA B JIETKUX 3HAYUTEIBHO YMEHBIINIOCD.
Takum o6pasom, 6pi1a mmokasaHa Hambonbiast 3¢dexTrs-
HOCTb KOMOMHMPOBAHHOI TePAIM II0 CPAaBHEHUIO C MHMU-
BUJIya/IbHOM JTy4eBoli Tepanyeir '’Lu-MPs u xuMmuorepanu-
el IMCIIaTUHOM.

BoiBop,

CormacHo pe3y/nbTaTaM UCCIETOBAHNUA Y IOTy4eHHDIM JaH-
HBIM IT0Ka3aHa 9((eKTUBHOCTb KOMOMHIPOBAHHOI Tyde-
BOJl Tepaluy U XMMUOTEPaIlUU B XOfie SKCIePUMEHTOB in
Vivo, 9TO ABIAETCA IMPUYMHON /I IPOBefieHNs HalbHell-
VX UCCIEIOBAHNUI B 9TOM HAIlpaBIeHNN.

bnaropapHocTb

Pa6ora Bpinonnena mpu noppepskke PI'BY «HMMUILI um. B.A.
AnmasoBa» MuHsapasa Poccym.

KnioueBble cnosa

Pak nmerkoro, HAaHOTEeXHOIOT U, HaHOYaCTUIbI, KOMGI/IHI/IPO-
BaHHasA Te€pannsd, MUKPOHOCUTENN.
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Introduction

Various methods of gene therapy demonstrate great pros-
pects in the treatment of various hereditary, infectious and
oncological diseases. However, now, the effectiveness of their
use is limited by the lack of effective and safe methods of
delivering genetic material to cells. To solve this problem, a
method consisting in the delivery of genetic material using
polymer particles can be used. One of the important advan-
tages of this method is the structure of the capsule, which
allows it to protect the contents from the aggressive effects
of biological environments of the body. However, for further
use of these carriers in clinical practice, it is necessary to
study in detail their bio-distribution after introduction into
the body. The purpose of this work is to study the bio-dis-
tribution of polymer particles on mouse model by various
methods, as well as histopathological analysis of tissues after
the introduction of carriers.

Materials and methods

In this work, polymer particles obtained by applying pol-
yarginine and dextran sulfate (PARG/DEXS) using Layer-
by-Layer technology to calcium carbonate nuclei were used.
The nuclei were obtained by co-precipitation of aqueous
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solutions of salts: sodium carbonate and calcium chloride
with the addition of fluorescent dyes FITC and Cy5, as well
as magnetite particles. The synthesized carriers were evalu-
ated by light and confocal microscopy, as well as dynamic
light scattering. Then the particles were injected into the tail
vein of the mice, after which their organs (heart, lungs, liver,
spleen and kidneys) were analyzed on the IVIS Spectrum CT
device for in vivo fluorescence imaging on days 2, 5,7, 10 and
15. The data of histological sections were also obtained using
imaging methods on a confocal laser scanning microscope
(CLSM) and a light microscope.

Results

The results obtained by the methods of CLSM (particles la-
beled with FITC), light microscopy (labeled with magnetite)
and IVIS bioluminograph (labeled with Cy5) correlate with
each other, but the assessment of biodistribution using parti-
cles labeled with magnetite is not optimal due to the charac-
teristics of the liver and spleen tissue. After administration,
the particles are found in large quantities in the lungs, pre-
sumably due to the small size of the capillaries and in the
liver. Then there is a general decrease in the number of par-
ticles in the organs. On day 10, the number of particles in
the lungs becomes minimal, while a sufficient amount is
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recorded in the liver. Also, on days 10 and 15, particles were
registered in the spleen. Histopathological analysis illustrates
the absence of pathological changes when using polymer mi-
cron particles. There is a significant accumulation of parti-
cles in tissues with a highly developed reticuloendothelial
system (liver, spleen and lungs).

Conclusion

The presented data allow us to better understand the dis-
tribution of particles in the animal’s body over a long time
and provide information about which organs can potentially
be delivered therapeutic agents using this delivery system.

In the future, it is planned to conduct experiments on the
delivery of clinically relevant genetic material in vivo.
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BeepeHue

PasnuuHble METONBI TEHHOI Tepamuy MMET Oosblive
TIEePCIIEKTUBBI IIPK JIEYEHUM PA3TNYHBIX HAC/TIECTBEHHBIX,
UH(EKIVMOHHBIX U OHKOIOTMYeCKUX 3abomeBaHmit. Tem He
MeHee, B HacToslee BpeMs 9 (PeKTUBHOCTb UX IPUMeHe-
HVISI OTPaHMYeHa OTCYTCTBIEM JelICTBEHHBIX 1 6€30IIacCHBIX
METOJIOB JJOCTaBKM T'€HETUYECKOr0 MaTrepuana B KIETKIH.
Jlyist perreHust 9T0i IPO6IEMBI MOYKET OBITH MCIIONb30BAH
CNIENYIOIUIT METOJ, 3aK/TI0YAOIINIICA B JOCTaBKe TeHeTUYe-
CKOTO MaTepuasa C MCIO/Ib30BaHMeM IONMMEPHbBIX 4aCTuL.
OpHMM 13 BaKHBIX IPEUMYIIECTB IAHHOTO METOZA ABJIAET-
CsI CTPYKTYpa KaICy/Ibl, II03BOJLAIONAst 00eCIeYnTD 3aIUTY
COfIEP>KMMOTO €€ TONOCTY OT arpecCUBHOTO BO3MENCTBUA
Ouonorndecknux cpep opranusma. OFHAKO I [ajIbHeNl-
LIErO MCIIONb30BAHNA JAHHBIX HOCUTENEN B KIMHUYIECKON
IIpaKTIKe HEOOXONMMO [IeTa/IbHO M3YYUTD MX Oropacrmpe-
TeneHye ocye BBefleHusA B opranusM. Llenb uccrenosanms:
usydeHue 6110opacrpesieeHus! MOMIMMEePHBIX YaCTUIl B Opra-
HJ3Me MBIIIN Pa3IMYHbIMM METOAMI, a TAK)Ke TMCTOIATO-
JIOTMYECKUIT aHa/IM3 TKaHel MOC/e BBeNeHsI HOCUTEIEN.

Marepuansl n metoabl

B paHHOI paboTe MCIONb30BAMNCh TTONMMMEPHBIE YaCTHUIIBL,
HOZTyYeHHbIe ITyTeM HaHeCeHMs NOMMAPTMHNHA U Cymbdara
mexcrpana (PARG/DEXS) mo texnonorun Layer-by-Layer na
Afpa U3 KapOoHaTa KasblyA. Spa ObUIM TONTyYeHBI yTeM
COOCaX/IeHNA BOTHBIX PACTBOPOB COJIEl: KapOOHaTa HaTpMA
U XJTOpMJia Ka/lbIusA ¢ BobaBneHNeM (IyopeclieHTHbIX Kpa-
cureneit FITC n Cy5, a Taxoke dacTuy MarHetuta. CuHTe3u-
pOBaHHBIE HOCUTENMV OBUIM OLiEHEHBI METOflaMM CBETOBOII
" KOH(OKaTbHOM MUKPOCKOIMY, a TAKXe AMHAMUYECKOTO
cBeTOpaccesHus. [lanee YacTUIIbI BBOAMINCDH MBIIIAM B XBO-
CTOBYIO BEHY, II0C/Ie 4ero Ha 2, 5, 7, 10 u 15 geHb aHammsu-
POBANINCh VX OpraHbl (Cepylie, Nerkue, MeyeHb, Cele3eHKa U
IIOYKM) Ha Ipubope A/ in vivo BU3yanusanuy GpryopecrieH-
v — IVIS Spectrum CT. Taxoke Ob11u IOy YeHbI JaHHDIE I~
CTOJIOTMYECKMX CPE30B C TIOMOIIbI0 METOJIOB BU3yaIN3al[in
Ha KOH(OKAaJTbHOM JIa3ePHOM CKaHUPYIOIIEM MMKPOCKOIIE
(KJICM) 1 cBETOBOM MMUKPOCKOTIE.

Pe3ynbratbl

B panHOI paboTe pesynbTaTbl, HOTyYeHHbIE METOHAMMU
KJICM (uactuisr, medenHsie FITC), cBeTOBOII MUKPOCKO-
nuy (MedeHHble MarHeTutoM) 1 6uomomuHorpade IVIS
(meuennple Cy5) KOppenMpylT MeXAy coboil, OIHAaKO
OLleHKa 61opacIpe/ienieHie ¢ TOMOIbI0 YaCTHILI, MEYEHHBIX
MarHEeTUTOM, He SIBJISIETCS ONTUMAIbHOI U3-32 0COOEHHO-
CTell TKaHU IleyeHu U cenesdeHKu. [locme BBeeHNA yacTu-
I[bl OOHAPYXXMBAIOTCSA B OOJIBIIOM KOMMYECTBE B JIETKUX,
HPEeAIIOIOKUTEbHO 13-32 MAJIOr0 pasMepa KallWIIAPOB U
B neueHu. [layiee 3aMevaeTcst o6liiee CHIDKEHE KOTMYECTBA
yacTuL B opraHax. B yerkux Ha 10 leHb KOIMYeCTBO YaCTHULL
CTaHOBUTCSA MMHMMAJIbHBIM, B TO BpeMs KaK B IIeUeHN pe-
TUCTPUPYETCs I0CTaTOYHOE KomndecTBo. Taxoke, Ha 10 1 15
IeHb YaCTULBI OBUTH 3apETUCTPUPOBAHbI B ceme3enke. O6-
asg KapTUHA WUTIOCTPUPYET OTCYTCTBME ITATONOTMYECKMX
U3MEHEeHUI IPY UCIIO/Tb30BAHNM IIONMMMEPHBIX MUKPOHHBIX
gactuil. Habromaetcst 3SHaYUTEIbHOE HAKOIIJIEHIIE YACTUI] B
TKaHAX C BBICOKOPA3BUTOI PETUKYIOIH/IOTENNAIBHON CU-
creMoit (TledeHb, cele3eHKa, a TAKXKe JIETKIE).

3aknyeHue

IIpencraBneHHble JaHHBIE TTO3BOMIAIOT JIy4lle MOHATb pac-
IpefieieHNie YacTUL] B OpraHM3Me >KMBOTHOTO B TedeHUe
IINTENIPHOTO BpPEeMEHU M INPEROCTaBUTh MH(OPMALMIO O
TOM, B KaKMe OpraHbl IOTEHLMANTbHO MOXKHO JJOCTaBJIAThb
TepamneBTUYEeCKIe aTeHThI C ITIOMOIIbIO JaHHOI CUCTEMBI 10-
CTaBKI. B anbHelieM sanIaHMpOBaHbI IPOBeJeHe SKCIIe-
PUMEHTOB IO JOCTaBKe KIMHUYECKU PeNeBaHTHOTO TeHeTH-
YECKOro MaTepuaa in vivo.
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Introduction

Targeted insertion of protein-coding sequences regions into
the genome of hematopoietic stem cells (HSCs) mediated
by engineered nucleases represents a promising platform
for gene therapy of monogenic diseases. Homologous re-
combination (HR) represents the key mechanism for the
introduction of genetic material into the double-stranded
breaks (DSBs) generated by the targeted nuclease. Increas-
ing the HR efficiency may enable the insertion of large DNA
fragments into the HSC genome more efliciently upon de-
livery of donor repair templates by both viral and non-viral
carriers. The mechanisms of DNA damage-induced innate
immune response represent an important factor influencing
the outcomes of DSB formation induced by engineered nu-
cleases. The aim of this work is to evaluate the effects of add-
ing small-molecule inhibitors of TLR9/AIM2/cGAS, STING
and caspase antagonists Al151, H151, and Z-VAD-FMK
to cultures of primary human HSCs on the HR rate at the
CCR5 locus after CCR5-Uco-TALEN mRNA transfection.

Materials and methods

Uridine-depleted CCR5-Uco-TALEN mRNA was synthe-
sized by Trilink. Magnetic selection of CD34 + HSCs from
the bone marrow of healthy donors was performed using
the CD34 MicroBead kit (Miltenyi Biotec). After the acti-
vation phase of cultivation, HSCs were transfected with 25
pg/ml CCR5-Uco-TALEN mRNA using Gene Pulser Xcell
(BioRad) device. After transfection, HSCs were cultured
for 24 hours at 32°C in a StemMACS HSC Expansion Me-
dia XF (Miltenyi Biotech) medium. Small molecule inhib-
itors A151, H151 and FMK were added at concentrations
4 mkg/ml, 0.5 mkg/ml, and 25 mkg/ml respectively at 3
hours before the electroporation. The proportion of non-ho-
mologous end joining (NHE]) events at the CCR5 locus
was estimated by digital droplet PCR (ddPCR) on a QX200
System (Bio-Rad) according to the previously described
protocol (Mock et al., 2015). In order to count the burden
of HR-repaired CCR5 alleles the copy number of the refer-
ence gene EPOR was additionally estimated by the method
of multiplex ddPCR (Schwarze et al., 2021). The difference
between the copy number of the reference gene and the sum
of HR-repaired and wild-type alleles was considered the pro-
portion of alleles repaired by HR.
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Results

The total average efficiency of the CCR5 gene knockout, cal-
culated as the sum of the NHE]J- and HR-repaired alleles,
ranged from 9 to 53.5%. The addition of a FMK small mol-
ecule to the HSCs culture significantly affected not only the
CCR5 gene knockout overall efficiency (53.5%), but the fre-
quency of both NHE] (27.2%) and HR (26.3%) as well. The
addition of H151 did not affect the overall efficiency of the
CCR5 gene knockout (33.5%), as well as the ratio of NHE]
(18.3%) and HR (15.2%) events in the samples. In the pres-
ence of A151 small molecule, the CCR5 knockout efficien-
cy was significantly reduced (9%), and 95.6% of knockout
alleles were the result of NHE] events at DSB formed by
CCR5-Uco-TALEN.

Conclusion

The small molecules contribution to the stimulation of
HR-mediated DSB repair after the CCR5-Uco-TALEN
mRNA transfection of primary hematopoietic stem cells was
studied. Z-VAD-FMK seems to be the most promising.
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Beepenue

TapreTHble MHCEpIMM B TEHOM TeMOIO3TUYECKMX CTBOJIO-
BbIX K1eTok (I'CK) yuacTkoB 6€/10K-KOfVPYOLINX MOCTIef0-
BaTe/IbHOCTe} C IIOC/IeAYIOIell ayTONMOIMYHOI TPaHCIIIaH-
TalMell TaKuX KIeTOK ABJIAETCA IOKa3aHMeM JJIA TeHHOM
TepamuH Ie/IoT0 Ps/ia MOHOT€HHBIX 3a00/IeBaHIIT YeTIOBeKa.
BecnperieH/IeHTHOII TOYHOCTbIO B 3TOM IUIaHEe OO/majiaeT
TeHHas Tepalnus C MCIOIb30BaHNeM COBPeMeHHbIX MHCTPY-
MeHTOB penaktupoBanus reaoma (RNA-guided mmsxenep-
Hble Hykneassl, TALEN, ZFN). Ilpu ux npuMeHeHnu mpo-
IjecC IpoTeKaeT 3a CYeT TaK Ha3bIBAeMOI'O I'OMOJIOTMYHOI
pemapauyu (I'P) koHIOB AByuemodeyHoro paspbiBa ([IP)
IOHK, obpasyemoro Hykieasoit. IloBbienne 3ddextus-
HocTu I'P ABnseTca akTyanpHONM 3ajadeil, pellleHue KO-
TOPOJ HO3BOMUT ¢ GomblIelt 3¢PeKTUBHOCTBIO IPON3BO-
IUTb BCTaBKM KpymHbIX yyacTkoB JJHK B renom I'CK mpu
JocTaBKe JOHOPCKOJ perapallyfOHHOM MaTpMIbl KaK BU-
PYCHBIMM, TaK U HEBUPYCHBIMM HOCUTENAMNU. MeXaHU3MbI
BPOX/IEHHOTO IMMYHHOTO OTBETa, BEI3BAHHOTO IOBPEX]Ie-
Huem JHK, npencrasasaior co6oit BaKHBII GakTop, BIus-
IOIVIT Ha pe3ynbTaThl 006pasoBanys JP, MHIYIMPOBaHHBIX
MHXXEHEPHBIMU HyKTeasaMu. Llebio faHHON paboThI ABIA-
eTCs OLieHKAa BIUAHMA J[0OaB/IeHUs] HUSKOMOJIEKYILAPHBIX
uarn6uropos TLRI/AIM2/cGAS, STING n aHTaroHucToB
kacnas Al51, H151 u Z-VAD-FMK k kynbTypam nepBud-
Hpix ['CK venoBeka Ha dactoty I'P B nmokyce CCR5 mocne
tpancdexyy MPHK CCR5-Uco-TALEN.

Marepuanbl n meToAbl

CuHTe3 mpelBapUTENTbHO KOJOH-ONMMM3VMPOBAHHOI IIO-
cpenctBoM pernenyy ypuanHa MPHK CCR5-Uco-TALEN
6b11 ocymjectsen kommanueit Trilink (CIITA). MaranTayIo
cenekuyio CD34+ I'CK n3 KOCTHOTO MO3Tra 3/I0pPOBBIX J[O-
HOPOB IIPOBOAMIN C IoMolbio Habopa CD34 MicroBead
kit (Miltenyi Biotec). [Janee, mocie akTuBupyomei ¢asbl
KY/JIbTUBMPOBaHMSA, ocywecTBum TpaHcekuuo I'CK
MPHK CCR5-Uco-TALEN na npu6ope Gene Pulser Xcell
(BioRad). ITocne Tpancdexnum I'CK B TedeHMe CyTOK KY/Ib-
tuBuposamm npu 32°C B cpege StemMACS HSC Expansion
Media XF (Miltenyi Biotech). HuskomonekynsapHble MHIU-
6uroper A151, H151 u FMK po6aBnsim B KOHIIEHTPAIVSIX
4 Mxr/mi, 0,5 MKT/MI, 1 25 MKT/MJI COOTBETCTBEHHO 3a 3
vaca [0 sneKTponopanun. J1omo coOBITIIT HETOMOIOTIY-
Horo (HIP) crmmBanmsa xoHIOB paspbiBa B oKyce CCR5
olLeHMBa/IM MeTonoM LudpoBoit KanenbHoit [P mo omu-
caHHOMY paHee nporokony (Mock et al., 2015) nHa npubope
Bio-Rad QX200. Iy oreHKY a/lIe/IbHOI HATPY3KM peliapu-
POBAaHHBIX HA OCHOBE I'OMOJIOTMN Pa3pbIBOB NOIIOTHNUTEb-
HO METOJIOM MY/IbTUIIIEKCHOI 1ppoBoit KanenpHolt ITIIP

OLIeHMBa/IM KOJIMYEeCTBO Kommii pedepeHcHoro rena EPOR
u xonuit rena CCR5 pukoro tuna (Schwarze et al., 2021).
PasHuiry Mexxiy Konm4ecTBOM Komuii peepeHCHOrO TeHa U
cymmoit anneneit HI'P n guxoro tumna cunranmu fonei ane-
7eit, penapupoBaHHbIX I'P.

Pe3ynbratbl

CorlacHO IONTy4eHHBIM pe3yabTaTaM CyMMapHas CpefHAA
apdextuBHOCT HOKayTa reHa CCR5, paccumTaHHas Kak
cymma penapupoBanHbix HI'P u I'P anmeneis, cocrabnsana
or 9 110 53,5%. Jo6asnenue B xynorypy I'CK Manoit mone-
kynel FMK sHaunTebHO OTpasuIoch Ha o61elt ¢ dexTus-
Hoctu HokayTa reHa CCR5, koTopas B aTOM obpasiie Obi1a
MaKCUMaJIbHOM U cocTaBsAna 53,5%, nmpudeM yBelIn4unach
yacrora kak HI'P (27,2%), tak u I'P (26,3%) coObiTuii 1o
cpaBHeHMIO ¢ KoHTpoteM. [lo6aBnerne H151 Ha o61ieit a¢-
¢dextuBHOCTN HOKayTa reHa CCR5 He oTpasmnoch (33,5%),
IpuUYeM 9TO Kacanoch Takxe coorHomenust HI'P (18,3%) u
I'P (15,2%) anneneit B obpasuax. B obpasmax [THK, Boige-
JIEHHOI 13 KJIeTOK, KY/IbTUBMPYEMBIX B IpUCYTCTBUM A151,
apdpextuBHOCT, HOKayTa reHa CCR5 6blIa 3HAUMTENTbHO
CHIDKeHa 1 cocTaBuia 9%, npudeMm 95,6% HOKayTMPOBaH-
HBIX aju1esiest 6ptu pesyabraroM HI'P B oKycax paspeIBOB,
¢dopmupyembix CCR5-Uco-TALEN.

3aknoyeHue

BrimonueHo TectupoBanue 3¢QQPeKTUBHOCTU [OOaBIeHNA
MaJbIX MOJIEKYII B I/IaHe cTuMynAnuu ['P B mepBUYHBIX Te-
MOIIOSTMYECKMX CTBONIOBBIX K/IeTKaX ye/IoBeKa IpU TPaHC-
¢exym MPHK CCR5-Uco-TALEN. FMK npencrasnsercs
HauboJiee epCeKTUBHON U3 HUX B IJIaHe pa3paboTKu reH-
HOJI Tepamyy Ha OCHOBe KOMOVHAIIUY JJOHOPCKOI MaTPUIIbI
U MTHCTPYMEHTOB PeflaKTUpOBaHNA TeHoMa.

bnaropapHocTu
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Introduction

A number of workers demonstrated an ATP-dependent ac-
tivity of moving hematopoietic stem cells from immunopu-
rified FLAG-labeled RecQL1 eluate using the example of the
human gene RAD54L. Also in the UCSC genome browser
presented many publications related to mutant gene activity,
which indicates the biomedical potential of the study of this
gene.

Materials and methods

Data were collected and maintained by the UCSC Genome
Browser. For the gene under consideration, most matches
with Human mRNA were found in the NCBI RefSeq, UCSC
genes, and GENCODE databases. The ratio of most introns
and exons (only the initial ones have different lengths), their
length corresponds to Human mRNA and the Human ex-
pressed sequence tag (EST). When considering the RAD54L
gene with different annotations in RefSeq, it is impossible
to give an accurate assessment of the comparison with the
experimental and predicted RNAs with PolyA end (there are
no such RNAs). According to the RAD54L gene, sequencing
in the cell culture K562 PolyA + predominates, found many
pseudogenes. Most of the transcript located in the cytosol
and nucleosome. The expression level for CAGE is most ob-
served in the nucleosome and cytosol.

Results

The study revealed that this gene in the annotations was rea-
sonably correctly calculated and interpreted. A large number

of peptides are observed for the RAD54L gene, a high level
of ribosomal profiling signals that coincide with the exon
structure of the gene, therefore it is a protein-coding gene.
According to COSMIC, multiple mutations were identified
that correspond to all exons of the gene in hematopoietic,
endometrial and lung tumor diseases. Adenocarcinoma,
colonic, somatic, Lymphoma, non-Hodgkin, Breast cancer,
pathologies of stem cells were found in the OMIM database.

Conclusions

Based on the results obtained, it can be argued that this
RADS54L gene encodes a protein, which is an important link
in many physiological, functional and pathological process-
es in the human body. The mutational activity of this gene
is highly likely to lead to the development of pathologies of
different genesis: the analysis showed an effect on the onco-
genic process, the development of somatic diseases. It has a
large role in the development of hereditary diseases. In con-
clusion, there is a sufficient number of publications on the
information of this gene, which indicates possible promising
studies of biomedicine in terms of prevention and treatment
of somatic and oncogenic diseases of humans.

Keywords

Bioinformatics analysis, hematopoietic stem cells, RAD54L
gene.

buonnpopmatnueckun aHanu3 oHkoreHa RADS4L ans BbisBNEHNUS BNUAHMSA HA BO3HUKHOBEHME

reMmono3TuyecKnx ctesosioBbIX HaprJEHVIVI
Borgan O. lllernos

IIxona meduyunol, Janvresocmounoiii edepanvruiii ynusepcumem, Bnaousocmox, Poccust

Beepenue

B pspme mccnemoBanmit 6bta mpomeMoHCTpupoBaHa ATO-
3aBUCUMAA AKTYMBHOCTb T€MOIIO3TIYECKIX CTBOIOBBIX K-
TOK 13 MMMYHOOYMIIEHHOIO MEYeHOTO MapKepa 3/IroaTa
RecQL1 Ha mpumepe uenosedeckoro rera RAD54L. Taxoke
B Opaysepe reHoma UCSC mpepcTaBIeHO MHOXKECTBO ITy-
ONMUKaIMil, CBA3AHHBIX C MYTAHTHOJ aKTMBHOCTBIO TeHa,
YTO yKas3bIBaeT Ha GMOMEIMIIVHCKIUI MOTEHIINAT M3yIeHUs
3TOTO TeHa.

Marepuanbl n meToAbl

Jlanuble 6pUIM COOpPAHBI M COXPAHEHBI B TEHOMHOM Opay-
3epe UCSC. [Ins paccMaTpuBaeMOro reHa OOJBIIMHCTBO
cosnagennit ¢ MPHK uemoBexa 6b1m 06Hapy>keHBI B 6a3ax
maunbix NCBI RefSeq, UCSC u GENCODE. CootHoteHne
OO/IBIINHCTBA MHTPOHOB I 9K30H (TO/IBKO VICXOHBIE NMEIOT
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pasHyIo JUIMHY), uX gauHa cooTBeTcTByeT MPHK uenoseka
U aHHOTAIMM SKCIPECCHPOBAHHOMY TATYy HOC/IENOBaTe/b-
HocTy (EST) wenmoBexa. ITpu paccmorpenyn rena RADS54L
C pasIMYHBIMU aHHOTALVSIMU B RefSeq HEBO3MOXHO faTh
TOYHYIO OIEHKY CPaBHEHVA C 3KCIepMMEHTAa/IbHBIMU I
nporrosupyembimu PHK ¢ kxormom PolyA (rakux PHK
Het). CormacHo reny RAD54L, npy cekBeHUpOBaHUY B KJIe-
TOuHOM KynbType K562 PolyA+ mpeobmamaeT MHOXeCTBO
IICeBIOTeHOB. bomblasg 4acTh TPAaHCKPUIITA HAXOAUTCA B
LIMTO3071e ¥ HyKIeocoMe. YpoBeHb akcpeccun anst CAGE B
Oo/bIIIel CTeIleH) HaO/MIoaeTCs B HyKJIEOCOMe U IIUTO30JIe.

Pe3synbtatbl

Pe3ynbTaTsl OKa3anu, 4TO 3TOT T'eH B aHHOTAUMAX OBUT [O-
CTaTOYHO TOYHO pacCYUTAH U MHTEpIpeTUpOBaH. [l reHa
RAD54L na6momaeTcss 6omblIOe KOIMYECTBO IENTUMOB,
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BBICOKIIT YPOBEHb PUOOCOMHBIX CHUTHA/IOB MPOQUINpPOBa-
HIIsI, KOTOPBIE COBIIAJIAIOT CO CTPYKTYPOIt 9K30HA T'eHa, [103-
TOMY OH fIB/IITCSI TEHOM, KOUpYyoLmM 6enok. ITo zaHHbIM
6a3bl gaHHBIX COSMIC, 6611 BBIABIEHB MHOXKECTBEHHbBIE
MYTaIyI, KOTOPble COOTBETCTBYIOT BCEM 9K30HAM T'eHa IIpu
3a00/IeBaHNSIX [€MOII093a, SHAOMETPIsI 1 OIYXOJIel! IETKUX.
AfleHOKapIIMHOMA, TOJICTAasi KMIIKA, COMATHKa, MUMPpoMa,
HEXO[KKMHCKII PaK, paK MOJIOYHOI >Ke/le3bl, aTOIOIMNI
CTBOJIOBBIX KJIETOK ObUIM OOHApY>KeHBI B 6ase JaHHBIX
OMIM.

3aknoyeHue

Vcxopns u3 mMony4eHHBIX pe3ynbTaToOB, MOYKHO yTBEPK/IaTh,
4yTo paHHBII reH RAD54L xopupyeT 6€0K, KOTOPBII SIB-
JsIeTCA Ba)XXHBIM 3BEHOM BO MHOTUX (PM3MONTOIMYeCKIUX,

GC-M

(YHKIMOHA/IPHBIX 1 ITATOMOTMYECKUX IIPOIIeCCax B Opra-
HU3Me 4eloBeKa. MyTallMOHHas aKTMBHOCTb 3TOTO I'eHa C
BBICOKOJI BEPOATHOCTBIO IPUBOAUT K Pa3BUTHIO IIATOIOTUIA
PasNIMYHOrO reHesa: aHa/IN3 M0Ka3asl BIMAHME Ha OHKOTEeH-
HBIIT IPOLeCC, Pa3BUTHE COMATUUECKUX 3abomeBaHmil. OH
urpaet 60JIBLIYIO POJIb B PA3BUTUIU HAC/TEACTBEHHBIX 3260-
neBaHuii. bonee Toro, mmeercsa MOCTaTOYHOE KOMMYECTBO
IyOIMKAINMIL TI0 MICCTIeSOBAaHIsAM PacCMAaTPUBAEMOro TeHa,
YTO YKa3bIBaeT Ha BO3MOXKHbIE I1€PCIEKTUBHbIE UCCTIENI0BA-
HIisT OMOMEMIIMHDI B YaCTU NMPOGUIAKTUKIA U TeYeHNsI CO-
MAaTUYeCKUX U OHKOTEHHDIX 3a60/IeBaHMII YeTIOBeKa.

KnioueBble cnoBa

Buoundopmarudecknii aHamus, reMONOITIYECKIE CTBOJIO-
Bble KJIETKM, TeH RAD54L.

I Complications after chimeric antigen receptor T-cell therapy in adults

Antonina E. Shchekina, Gennady M. Galstyan, Olga A. Gavrilina, Zalina T. Fidarova, Vera V. Troitskaya, Vera A. Vasilyeva,

Elena N. Parovichnikova, Michael A. Maschan

National Medical Research Center of Hematology, Moscow, Russia

Contact: Antonina E. Shchekina, phone: +7 (916) 330-96-10, e-mail: shekina_ae@mail.ru

Introduction

Chimeric antigen receptor T-lymphocytes (CAR-T) therapy
is a highly effective method in treating refractory B-cell lym-
phomas and acute lymphoblastic leukemias (ALL). Howev-
er, CAR-T therapy can be associated with the development
of severe life-threatening complications. Cytokine release
syndrome (CRS) and immune effector cell-associated neu-
rotoxicity syndrome (ICANS) are the most serious toxicities.
The aim of this study is to evaluate the nature, frequency and
treatment methods of CAR-T therapy complications in adult
patients.

Materials and methods

The prospective analysis included 9 CAR-T therapy pro-
cedures, which were performed in 5 patients (3 women, 2
men) with B-cell lymphomas and B-ALL at the age from 19
to 38 years (median - 29 years). 1 patient with relapse B-ALL
underwent 4 CAR-T-therapy procedures, 1 patient with re-
fractory diffuse large B-cell lymphoma underwent 2 proce-
dures. In 3 patients with extramedullary relapses of B-ALL
(1 patient with neuroleukemia relapse), CAR-T therapy pro-
cedures were performed once. The dose and type of CAR-T
therapy were determined individually. All patients before
CAR-T therapy received tocilizumab and were observed in
the intensive care unit (ICU). The timing of complications,
the types of complications based on the accepted criteria'
and the effectiveness of the treatment of complications of
CAR-T therapy were recorded.

Results

CRS developed in 4 of 9 CAR-T therapy procedures. The
incidence of severe CRS (grade =3) was 25%. All patients
with CRS had a fever >39°C. Hypotension was presented in
3 of 4 cases of CRS. Shock with multiple organ dysfunction
developed in 1 case, in which vasopressor agents, extracor-

poreal cytokine adsorption and hemodiafiltration were used.
Hypoxemia was registered in 2 of 4 cases, none of patients
required mechanical ventilation. The median time to the on-
set of CRS was +6.5 days (range 4-7) after the transfusion of
CAR-T cells, the median duration of CRS was 4.5 days (range
2-5 days). Tocilizumab (8 mg/kg) was used in 2 cases of CRS
as single injections. Hypofibrinogenemia was observed in 8
of 9 cases of CAR-T therapy (median 1.2 g/l, range 0.8-1.9
g/l). In 6 of 9 cases, hyponatremia was noted (median 124
mmol/l, range 122-132 mmol/l). 1 patient with neuroleu-
kemia developed ICANS grade 3 on +7 day. Cerebrospinal
fluid (CSF) cytosis was 77 cells/ml (CAR-T cells were de-
tected in the CSF by immunophenotyping). ICANS was re-
solved within 24 hours after the initiation of dexamethasone
in dose 20 mg/m?*/day. Tumor lysis syndrome developed in
2 of 9 cases, septic shock developed in 1 case and caused the
patient’s death. The overall survival rate after CAR-T therapy
was 89%.

Conclusions

The incidence of serious CAR-T therapy complications
(CRS, ICANS, septic) requiring intensive differential diag-
nosis and treatment can reach 55%.

Reference

Lee DW, Santomasso BD, Locke FL, et al. ASTCT Consen-
sus Grading for Cytokine Release Syndrome and Neurologic
Toxicity Associated with Immune Effector Cells. Biol Blood
and Marrow Transplant. 2019; 25 (4): 625-38. doi: 10.1016/j.
bbmt.2018.12.758
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CAR-T therapy, cytokine release syndrome, neurotoxicity
syndrome.
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OcnoxkHeHms nocne Tepanui T-NMMOLUTaMN C XMMEPHbIM aHTUTEHHbIM PeLLenTopoM Y B3pOUlbIX

AnrtonuHna E. lllekuna, Iennapmit M. lancran, Onbra A. TaBpunnna, 3annna T. ®ugaposa, Bepa B. Tpounkas,
Bepa A. BacunbeBa, Enena H. ITapoBiynnkosa, Muxaun A. Macuyan

HayuonanvHulii meouyurHckuii uccnedosamenvckuti uenmp eemamonoeuu, Mockea, Poccus

Beepenue

Tepamua T-nmuMouuTaMy ¢ XMMEpPHBIM aHTUTEHHBIM pe-
nentopoM (CAR-T-Tepamus) sABisgeTcsa BHICOKOIPPEKTUB-
HBIM METOJIOM JIe4eHMs pepaKTepPHBIX K XVMUOTEpPaNuu
B-xmeTouHbIX mMMPOM U OCTpPBIX TMMGOOIACTHDBIX JIeil-
ko30B (OJUI). Opnako CAR-T-tepammss MoOXXeT COIpoO-
BOXKATbCSI Pa3BUTVEM TSDKENBIX, YIPOXKAIOUVX >KU3HU
OCJIOKHEHMIT, CPeiyt KOTOPBIX Hanbojiee cepbe3Hble — CUH-
mpoM Bbibpoca nuTokyHoB (CBII) 1 ¢ MMMYHHBIMU KIIeT-
KaM# aCCOLMUPOBAHHBIN HENPOTOKCUYECKUIT CUHIPOM
(MKAHC). Llenp paboThl — yCTAHOBUTD XapaKTep, YacTOTY
pasBuTus u MeTonsl nedeHust ocnoxHeHmit CAR-T-tepa-
UV Y B3POCIIBIX OO/IBHBIX.

Matepuansl n metofbl

B mpocnmexTMBHBI aHaNM3 BKIOYEHO 9 mpouenyp
CAR-T-Tepannu, KoTopble 6bUIN HPOBEAEHDI ¥ 5 OOTbHBIX
(3 >KeHIIVHBI, 2 MY>XUMHBI) B-KxneTounsiMn mmmdomamm
n B-OJIJT B Bo3pacte ot 19 o 38 ner (megmana — 29 ner).
1 6onbHOMY ¢ peunpusom B-OJIJI BbInonHeHO 4 mporeny-
pot CAR-T-repamnu, y 1 6ompHOI ¢ pedppakTepHOil And-
¢ysHoiT B-kpynHOK/IEeTOYHOI MM(OMOIL — 2 TPOLERYPHL.
Y 3 60bHBIX C 9KCTpaMeRy/UIsIpHbIMY perugusamu B-OJIJI
(y 1 6onbHOrO - Hettpopeunaus) npouenypst CAR-T-tepa-
MU BBINOMHANACH ofHOKpaTHO. Jlosa u Bup CAR-T-Tepa-
MM ONIpee/sINCh MHAMBUAYaIbHO. Bce GonbHbIe meper
CAR-T-Tepamnueii monydam TOLMIM3yMab 1 Hab/mona-
JINCh B OTZEIEHNY PEaHMMALVM ¥ MHTEHCUBHO Tepammu
(OPUT). PeructpupoBanyu CpoKy BOSHUKHOBEHIA OC/IOX-
HEHMIA, BUIBI OC/IOKHEHMIT Ha OCHOBAHUM HIPUHSATBIX KPU-
TepueB', 3¢ HeKTMBHOCTD IPOBOAVIMOLO TeYeHNUS OCTOXKHe-
Huit CAR-T-repanmmn.

Pe3synbtarsl

CBI] passwics B 4 n3 9 npouenyp CAR-T-repanum. Yacto-
ta passurtus Tspkenoro CBI (>3 cremenn) cocraBuma 25%.

GC-12

Y Bcex 6ombubIx ¢ CBII 6112 Muxopagka > 39°C. Aprepu-
aJbHaA I'MIoTeH3nA 6buIa B 3 u3 4 crygyaes CBLI. B 1 crygae
PasBWICA IIOK C IOJMOPTaHHON AMCHYHKIMEN, O/IA Jiede-
HIA KOTOPOTO IIPMMEHANTACh Ba3OIpPeCcCOpHAas Tepamusd,
9KCTPAKOPIOPAIbHAS COPOIS LIMTOKMHOB, TeMOfuadmib-
Tpanus. [ummokcemMns saperucTpuposaHa B 2 U3 4 Claydaes,
HIL B OJJHOM 13 HJIX He IOTPe6OBaIOCh IIPOBENEHNS MCKYC-
CTBEHHON BEHTVIAINN JICTKUX. Mem/[aHa BpEMEHU pa3BU-
T CBII cocTaBma +6,5 feHs (4-7 gHu) nocie Tpanchysnun
CAR-T-kneTox, MemmaHa mpopmomKurenbHocTn CBII -
4,5 nua (2-5 gaeit). Tonumusymab (8 MI/Kr) NpUMeHAIN B
2 cnydasx CBL] B Buje OBHOKpPATHBIX BBe#eHMI. B 8 u3 9
cnygaeB CAR-T-tepannu Habmroganacs runodubpuHorete-
must (MepnaHa 1,2 v/, pasépoc 0,8-1,9 /). B 6 n3 9 cnyua-
eB OTMeYeHa IruroHaTpuemns (Menuana 124 mmons/n, pas-
6poc 122-132 mmons/m). Y 1 601pHOTO ¢ HelponeiikeMuet
Ha +7 cyTku pasBwicst IKAHC 3 crenenn tsoxectu. llnros
JIMKBOPA COCTABWI 77 KIeTOK/MJI, IpU MMMYHO(EHOTIPO-
BaHNu B MKBope obHapyxensl CAR-T-kretku. [TposBoan-
JIach TepamuA JjeKcaMeTa3oHoM (20 Mr/m*/cyT.), peBepcus
MKAHC nabmopanach B TedeHne 24 4 1ocje Havdajaa Tepa-
TN JIeKCaMeTa30HOM. B 2 n3 9 ciryyaeB pasBUICA CUHAPOM
JIM3¥ICA OIYXOMM, B 1 CIydae pasBMJICA CENTUYECKMI IIOK,
SIBUBILIVIICS IPUYNHOI cMepTH 6071bHOT0. O61ast BBDKIMBA-
emocTb nnociie CAR-T-Tepanuu coctaBuna 89%.

BbiBogbl

B 55% cny4yae mocne CAR-T-Tepanmy MOTyT pasBUBaTh-
cs1 cepbesnble ocnmoxHennst (CBLI, MIKAHC, centuyeckuii
IIOK), Tpebylolne MHTeHCUBHOI anuddepeHnanbHOM Au-
aTHOCTUKY U JIeYeHNUA.

KnioueBble cnoBa

CAR-T-Tepanusi, CMHAPOM BBICBOOOX/IEHMSI IIUTOKIHOB,
CUHJIDOM HEVIPOTOKCUYHOCTH.

Combining bispecifics and CARs: novel design of chimeric antigen receptor with (D3E
extracellular domain for redirecting antitumor specificity with bispecific antibodies

Daniil I. Shmidt ', Ivan N. Gaponenko ', Nikita D. Yolshin 2, Olga S. Epifanovskaya ', Tatyana N. Belovezhets ?,
Andrey A. Gorchakov %, Sergey V. Kulemzin *, Andrey M. Chekalov !, Elena V. Babenko !, Albert R. Muslimov ',

Vladislav S. Sergeev ', Kirill V. Lepik ', Alexander D. Kulagin '

' RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia; > Smorodintsev Research Institute of Influenza,
St. Petersburg, Russia; * Institute of Molecular and Cellular Biology, SB RAS, Novosibirsk, Russia
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Introduction

Chimeric antigen receptor T cells (CAR-T) and bispecif-
ic antibody technologies (BsAbs) became a breakthrough
in the therapy of relapsed/refractory B-cell malignancies.
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CAR-T cells possess not negligible toxicity that can be fa-
tal in some patients, while their efficiency may be hampered
by mechanisms of resistance, such as antigen escape and
CAR-T exhaustion. Most of the BsAbs bind CD3 epsilon
(CD3e) protein on T-cells alongside with tumor-associated
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antigen, lacking important co-stimulatory signals present in
CAR structure, which may limit their potential. Introduc-
ing CD3 epsilon as an extracellular portion of CAR allows
to engage CAR in immune synapse formation using BsAbs.
Our approach addresses limitations of both methods, com-
bining potential for control of toxicity by controlling BsAbs
infusion, ability to modify antigen-specificity by changing
the BsAbs as well as enabling dual or multi-targeting. More-
over, the possibility of making CAR-T cells “rest” by stopping
BsAbs infusion may presumably prevent their exhaustion

[1].
Materials and methods

cDNA of extracellular domain (ECD) of CD3E gene was
derived from healthy donor peripheral blood mononuclear
cells (PBMC) mRNA and cloned to pIRES. Then CD3E ECD
was inserted in pCDH lentiviral plasmid containing FMC63-
CD8stalk-41bbz CAR with NGEFR as reporter gene substi-
tuting FMC63 (clone 7). Lentiviral preparations were made
using HEK293T cells and pMD2.G and psPAX2 packaging
plasmids. Lentiviral preparation was titrated using HEK293
cell line. PBMC:s of a healthy donor were separated using Fi-
coll density gradient centrifugation. Cells were plated at the
density of 1-2*10° cells/ml and activated with 0.1 mcg/mL
OKT3 antibody with 50 IE/mL of IL-2 for 3 days. On day 3
cells were transduced with lentiviral vector for 2 days. Cells
were assessed for NGFR expression on day 5-8 post-activa-
tion using flow cytometry. On the next day after determining
the percentage of NGFR-positive cells, cytotoxicity test was
conducted. For cytotoxicity test Raji cell line stained with
CFSE dye were plated with CAR-T cells at different effec-
tor:target (E:T) ratio in duplicates; BsAbs — blinatumomab
or glofitamab — was added at different concentrations. Per-
centage of living target cells were determined by flow cytom-
etry after 4 or 24 hours. Cytotoxicity was determined by the
formula: 100 — cells alive/control cells alive (no effectors).
Results. Lentiviral titer was 8x10*/pL using HEK293T cells.
Efficiency of T-cell transduction ranged from 30 to 90%. Cy-
totoxicity tests conducted for 4 and 24 hours with blinatum-
omab at concentrations 0, 10, 100 and 200 ng/mL at E:T ratio
of 0.3:1, 1:1, 3:1, 5:1 did not reveal the difference of cytotox-

icity from control T cells. Cytotoxicity with glofitamab was
tested at concentrations 0, 1, 10 pM/L with E:T ratio of 0.3:1,
1:1, 5:1 for 24 hours. The most evident difference was seen
in 5:1 E:T ratio with increase of cytotoxicity in CAR-T com-
pared to untransduced T-cells at glofitamab concentration
1 pM/L (93% vs 59%) and 10 pM/L (96% vs 74%).

Conclusion

Novel chimeric antigen receptors with extracellular portion
of CD3E redirected by bispecific antibody glofitamab, but not
blinatumomab may have activity against B-cell lymphoma
cells in vitro. These may be explained by the fact that OKT3
antibody fragment, on which blinatumomab is based, can’t
recognize CD3E as monomer, only as a dimer [2-4]. There-
fore, design of CARs with CD3epsilon/CD3gamma and
CD3epsilon/CD3delta extracellular domains is warranted.
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Beepenue

T-keTo4Hass Tepamus C JCIOMb30BaHMEM PEKOMOVHAHT-
HOro xmMmepHoro aHturenHoro peuenropa (CAR-T) crama
BBIJJAIOIINIICS TEPANIeBTIYECKOI OIIVeNl [/ JIedeHus He-
KOTOPBIX B-K/IeTOYHBIX 3/710KaueCTBEHHBIX HOBOOOpasoBa-
Huit. OfHaKo, IPUMEpPHO Y HOMIOBMHBI MAIVEHTOB Ha6IIo-

TAIOTCA pelVANBbL. BaKHBIM MeXaHM3MOM YCTOMYMBOCTHU
k CAR-T Ttepammm ABIAIOTCA yMeHbIIEHUE SKCIIPECCUN
anTureHa u ucromenme CAR-T mpopykTa. bonpmmHcTBO
oncnenubnuecknx T-kmerounsix antuten (BsAbs) cBsi3bI-
BaroT 6emok CD3-sncunon (CD3e) Ha T-KneTKax BMecTe
C aCCOUVIMPOBAHHBIM C OIyXOJbI0 aHTUTeHOM. Vcmosb-
3oBaHme CD3e B kadyecTBe BHekjeToyHOro momeHa CAR
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[TO3BOJISIET 3a/[efiICTBOBATh NAHHBI pelentop B dopmu-
POBaHMM VIMMYHHBIX CMHAIICOB KaK IIpM B3aMMOJENCTUN
BsAbs ¢ T-knerounsiM penentopoM. CAR-T-repamms 06-
JafjaeT HeIpeHeOPeXMMOIl TOKCUYHOCTBI0 — BIUIOTH O
(aTaIbHBIX MCXOMOB Y HEKOTOPBIX HarueHToB. Hamr mop-
XOJ IMOTEHIVAJbHO HalleJIeH Ha CHIDKEHMEe TOKCHYECKOTo
BoszieiicTBua CAR-T myreM KOHTpO/lA IyTeM KOHTDOJA
nupysun BsAbs, a mogbop crenuprIHOCT! BOZMOXKEH IIy-
TeM n3MeHeHns1 BsAbs. Kpome Toro, BO3MOXXHOCTB ItepeBe-
nennsa CAR-T KIeTOK B HEAKTUBHOE COCTOsIHME ITyTeM IIpe-
KpajeHus nHdysun BsAbs npeanonoxnTenpHo ycTpaHseT
UCTOLIeHMe KJIeTOYHOTO IPORyKTa [1].

Marepuanbl n metToabl

k[IHK BHeknerounoro momena (BK]I) rema CD3E Obina
nonydena 13 MPHK MOHOHYK/IeapHBIX KIeTOK mepudepu-
veckoit Kpou (PBMC) 310poBoro moHOpa 1 KIOHMPOBaHa
B pIRES. 3arem kJJHK BHexnmetounsiit jomen CD3E 6bita
BCTaBjIeHa B JIeHTUBMpYcHy1o mnasmugy pCDH, copepika-
myo FMC63-CD8stalk-41bbz CAR ¢ NGFR B kauectse
penoprepHoro reHa 3amensisi FMC63 (xmoH 7). JleHTHBM-
PYCHBle Ipenaparbl HOTy4Yaay C MCIIOIb30BAHUEM KIIETOK
HEK293T n ynakosbiBarouux miasmuy, pMD2.G n psPAX2.
JIeHTVIBMIPYCHBIIT IIperapaT TUTPOBAIN C MCIIOIb30BAHUEM
muHun knetrok HEK293. PBMC 3gopoBoro fioHOpa Bblfe-
JISUIA € TIOMOLIBIO LeHTpUYTUPOBaHKs B IpajiiieHTe II0T-
HocTu Qukomta. KineTku ObUIM MOCaXkeHbI B IYHKY B KOH-
uentpanyu 1-2%10° knetok/man u aktuBuposansl 0,1 MKr/
v anti-CD3 anturenamu (OKT3) ¢ go6asnennem 50 EIT/mi
IL-2 B Teuenue 3 pHeit. Ha 3-i1 jeHb KiIeTKU ObUIN TPAHCHY-
LIMPOBaHbI JIEHTUBUPYCHBIM BEKTOPOM B TeueHMe 2 ITHeL.
Ha 5-8 pgenp noce akTuBanuu ¢ IOMOILbIO IPOTOYHOI 1{M-
TOMEeTpMM KIeTKM olleHumBanyu Ha skcnpeccuioo NGFR. Ha
CrenyIomuii feHs nociue onpepenenna nmpouenta NGFR-mo-
JIOKUTENIBHBIX KJIETOK IPOBOAMIM TECT Ha IMTOTOKCUY-
HOCTb: KIeTOYHYI0 MHMI0 Raji, okpamennyro CFSE, nnky-
6uposami ¢ CAR-T-keTKkaMy B pa3/MIHbIX COOTHOIIEHVIAX
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B [IBYX IIOBTOPAX C JOOABI€HMEM B PA3TUIHBIX KOHI[EHTpPa-
1ysix BsAbs (6nmuaTymMomab min rmoduramab). Iporent
BBDKVBIINX K/IeTOK-mymieHell (Raji) onpenmernsamm metomom
IIPOTOYHOI IMTOMETpUM depes 4 mau 24 gaca. Llutorokcuy-
HOCTb onpefie/sin 1o ¢popmyre: 100 — KuBbIe KIeTKI/KOH-
TPOJIbHBIE KIeTKM >KuBble (6e3 3¢ dekTopoB).

Pe3synbtatbl

Tutp nentuBmpyca coctaBun 8x10*/pul Ha KimeTKax
HEK293T. OddekTnBHOCTb TpaHCAYKIMM cocTaBmna 30-
90%. IInTOTOKCMYHOCTD IIpy MHKYOaryn 4 1 24 gaca ¢ 6nu-
HaTryMoMaboM B KoHueHTpauusax 0, 10, 100 v 200 Hr/my1 npu
coorHomenuu apdexrop:muirens (:M) - 0,3:1, 1:1, 3:1,
5:1 cTaTUCTUYECKM 3HAYMMO He OT/INYA/IACh OT KOHTPOJIA.
LIUTOTOKCMYHOCTD ImoduramMadba TeCTUpOBaIM IpU KOH-
yentpaumsx 0, 1, 10 M/ ¢ coorHomrenuem (3:M) 0,3: 1, 1:
1, 5: 1 B Teuenne 24 yacoB. Haubonpinas HUTOTOKCMIHOCTD
6b1a B cootHouenuy (3:M) 5:1, rae CAR-T 6511 6071ee a¢-
(eKTVMBHBIM, YeM HeTpaHCAYLMpOBaHHbIe T-K/IeTKU IIpu
KOHIeHTpanyy roduramaba 1 mM/n (59% npotus 93%) u
10 tM/n (74% poTtus 96%).

BbiBoa

Hosbie CAR ¢ BHekmeTOuHBIM loMmeHoM CD3E, nepenanpas-
nszemble BsAbs (rnoduramabom), akTuBHBI IpoTUB B-KiTe-
TOYHOIT TMM(OMSBI it Vitro, HO TIpU IpUMeHeHUN OG1uHATy-
MoMaba IIOJOOHOrO He 3aMedYeHO, YTO MOXKHO OOBACHUTDH
teM, uto ¢parment OKT3, Ha KOTOpPOM OCHOBaH 61uHATY-
momab, pacrrosHaet CD3e TOMBKO B KauecTBe fuUMepa, HO He
MoOHOMepa [2-4]. CrefoBaTe/nbHO, ABJIACTCA ONpPaBIAHHBIM
cospanne CAR c BaexmerounsiMu gomenamy CD3epsilon/
CD3gamma n CD3epsilon/CD3delta.

KnioueBble cnoBa

CAR-T, XUMepHBIII aHTUTEHHBIN pPeLeNTop, KIeTOYHas
Tepanus, B-KIeToyHble oIyXoiny, 6ycrenuduieckue aHTu-
Tera.

Comparative assessment of cryopreservation conditions for K562 and mesenchymal

stromal cells cultures

Irina A. Sidorova, Kirill V. Lepik, Albert R. Muslimov, M. A.Trofimov, Olga S. Epifanovskaya, Vladislav S. Sergeev,

Alexander D. Kulagin

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

Contact: Dr. Irina A. Sidorova, e-mail: sidorovaia03@gmail.com

Introduction

Cryopreservation is a crucial step in the cell lines cultur-
ing, as well as in the production of cellular therapy products
(CTP). Currently the elimination of xenogenic components
of cryopreservation media is considered as a necessary con-
dition for CTP development. The aim of this study is to com-
pare a set of cryopreservation conditions for cell line and
primary cell cultures and their effect on the viability and
proliferative activity of cells.

Materials and methods

The study was carried out on the K 562 cell line and prima-
ry murine mesenchymal stromal cells (mMSC). The study
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included 5 groups differing in the composition of the cry-
opreservation medium: a) standard conditions - complete
medium (CM, RPMI/*-MEM+10%FBS)+10%DMSO using a
cryo container (Mr. Frosty, Nalgene, USA), b) CM+10%DM-
SO without use of a cryocontainer, c) commercially available
xeno-free medium CryoStor® CS10 (Stem Cell Technolo-
gies, USA), d) SSP+ solution (MacoPharma, France) with
10%DMSO, e) negative control CM without DMSO. Each
sample from the group was tested in three repeats, subjected
to cryopreservation for 7 days at -80°C, in three independent
experiments. After thawing, the cell viability was assessed
by flow cytometry with the 7AAD vital staining. The dy-
namics of the proliferative activity of 1x10/4 cells of each
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of the studied groups was analyzed by the spectrophotomet-
ric method using the alamar blue vital dye after 24, 72 and
168 hours. Statistical assesment of the groups was performed
with the Man-Whitney U test.

Results

Assessment of K562 cells viability after thawing, demon-
strated the median proportion of 7-AAD(+) cells in group
a) of 1.5% (1.2-2.1), group b) 1.6% (1.1-1, 8) group ¢) 1.4%
(1.2-1.9), group d) 1.4% (1.1-1.8), group e) 4.5% (2.7-5,6).
Comparison of viability showed no differences between
conditions a, b, ¢, d. The listed conditions had a statistically
significant advantage over the negative control (e) (p=0.02).
When assessing the viability of mMSC cells, the median
proportion of 7-AAD + cells in group a) was 43.8% (16-62),
b) 46.0% (22-65), c) 30.2% (17-46), d) 19.7% (16-26),
e) 90.1% (86-97). The comparison revealed a statistically sig-
nificant advantage of conditions a, b, ¢, d compared to control
e (p <0.001). The number of 7AAD+ cells after conservation
using SSP+ based medium was significantly lower compared
to other conditions of conservation (p <0.05). Assessment of

K562 cell line proliferative activity, showed an increase in the
median value of the fluorescence intensity of resorufin after
168 hours compared to the value after 24 hours in group a)
by 39% b) by 61% ) by 67% d) by 44% e) by 23 %. All con-
ditions of conservation had an advantage over the negative
control group (p <0.0001). The fluorescence score was signif-
icantly higher in the Cryostor group compared to standard
conditions (complete medium + DMSO).

Conclusion

The performed analysis demonstrates no advantages of a
cryo container use for cryopreservation of the studied cell
types. Cryopreservation using Cryostor® CS10 medium and
SSP+ based medium demonstrated the greatest potential in
terms of maintaining the viability and proliferative activity of
the studied cultures.

Keywords

Cryopreservation, cell cultures, cell products, DMSO.

CpaBHMTENbHAsA OLEHKA YCIOBN KPUOKOHCEPBALIMM KNETOUHbIX KyNbTyp K562 1 Me3eHXMManbHbIX

CTPOManbHbIX KNeTOK

Vpuna A. Cugoposa, Kupumn B. Jlenuk, Ans6ept P. Mycniumos, M. A. Tpodumos, Onbra C. Enudanosckas,

Bnagucnas C. Ceprees, Anekcauap [I. Kymarun

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

BeepeHue

KpunokoHcepBamys KJIeTOYHOrO MaTepuana sBysieTCst Heo6-
XOIVIMBIM 9TAIlOM IIPY BeEHMU KIETOYHBIX TMHUIL, a TaK
Ke TIPY CO3[aHNUM OMOMEIMUIIMHCKIX KITeTOYHBIX IIPOfIYKTOB
(BMKII). B HacToAIee BpeM:A aKTYaIbHOI 3ajadell ABIA-
eTCsl yCTpaHeHUe KOMIIOHEHTOB KCEHOTEHHOTO MPOMCXOXK-
IeHVsI U3 Cpef /i1 KPMOKOHCEPBAI[MM KJIETOK, BXOMAIINX
B coctaB BMKII. Llenpio maHHOrO MCCIENOBAHMUS SIB/ISAET-
Cs CpaBHEHNE Pa3TMYHBIX ITaPaMeTPOB KPMOKOHCEPBALIUN
KY/IBTYP U BIMsIHUE VX HA XXIMB3HECIIOCOOHOCTD 1 mponude-
PaTMBHYIO aKTUBHOCTD K/IETOK.

Marepuanbl n metToabl

ViccnenoBaHye poBOAMIOCH Ha K/I€TOUHBIX mHuM K 562
U KyIbType TIepBUYHBIX ME3eHXMMA/IbHBIX CTPOMalb-
HbIX KneToK Mbiy (mMSC). B mccnegoBanme BKIOYEHbI
5 TPymH, pasIMYaIOMXCA 110 COCTABY CPefbl /A KpHO-
KOHCepBaIV/: a) CTAaHJAPTHbIE YCIOBUA — IIONHAs Cpefia
(RPMI/°*-MEM+10% FBS)+10%DMSO ¢ ncmnonb3oBaHmueM
KprokoHreiiHepa (Mr. Frosty, Nalgene, CIIIA), 6) nonxas
cpena+10%DMSO 6es mcrnonb3oBaHMs KPUOKOHTEIHEpa,
B) KoMMepuecky poctymHas cpefa CryoStor® CS10 (Stem
Cell Technologies, CIIIA), r) pactBop SSP+ (MacoPharma,
®pannus) ¢ 10% DMSO, 1) HeraTuBHBII KOHTPO/Ib IONTHAS
cpena 6e3 gobasnenns DMSO.Kax it o6paser 13 rpymms
VICCTIEfIOBAICSL B TPeX MMOBTOPAX, ITOJBEPTajICsA 3aMOPO3Ke B
TedeHUM 7 nHeit npu TeMieparype -80°C, B Tpex He3aBUCH-
MBIX 3KcnepuMmeHTax. Ilocie pasMoposku ImponsBofuIach
OIleHKa >KM3HECHOCOOHOCTY KJIETOK METOfIOM IIPOTOYHOI
MTOMIyOpUMeTpUM C [O6aBIeHNEM BUTANIbHOTO Kpacu-

tensa 7AAD. TIpoBefieH aHamM3 AMHAMMUKN IponudepaTnB-
HOJI aKTMBHOCTH 00pasiia KIeTok yuciom 1x1074 B ucce-
IyeMBIX TpyIIaX CIeKTPO(POTOMETPUIECKUM METOHOM C
UCIIOIb30BaHUEM BUTAIbHOTO KpacuTerns alamar blue uepes
24,72 n 168 4. CraTcTN4YeCKOE CpaBHEHMe IPYIII TPOBOAMN-
JI0Chb MeTOooM MaHa- YUTHI.

Pe3synbtathbl

ITpu oueHKe >kM3HECHOCOOHOCTY KIeTO4HOI myHuM K562
II0C/Ie pa3MOpO3KH, MefyaHa fom 7-AAD+ keTok cocra-
BuIa B rpymne a) 1,5% (1,2-2,1), rpymnne 6) 1,6% (1,1-1,8)
rpynie B) 1,4% (1,2-1,9), rpynner) 1,4% (1,1-1,8), rpymme 1)
4,5% (2,7-5,6). [Tpu cpaBHeHMY IIOKa3aTeel )KU3HeCII0co0-
HOCTH He OBUIO BBIAB/ICHO PA3NUunil MeX/Y YCIOBUAMI a,
0, B, . [lepeunciieHHbIe YCIOBUS OOTAANN CTATUCTUYECKN
3HAYMMBIM IPENMYLIECTBOM 10 CPABHEHMIO C HETaTUBHBIM
kouTponeM (1) (p=0,02). Ilpu oreHKe >X13HECIOCOOHOCTI
knetok mMSC menuana gonmu 7-AAD+ K1eTok cocTaBuia B
rpymie a) 43,8% (16-62), 6) 46,0% (22-65), B) 30,2% (17-46),
r) 19,7% (16-26), 1) 90,1% (86-97). IIpn cpaBHeHNM BBIAB-
JICHO CTAQTUCTUYECKM 3Ha4MMOe IIPENMYIIECTBO YCIOBUIL a,
6, B, I 110 CpaBHEHMIO ¢ KOoHTponeM 1 (p<0,001). Beispe-
HO IIPEMMYILEeCTBO Cpefibl Ha OCHOBe SSP+ 1o cpaBHeHUIO
C OCTaZIbHBIMU ycOBUAMM KoHcepBanym (p<0,05). Ilpu
olieHKe NponudepaTMBHOM aKTVUBHOCTY KJICTOYHON TVHUN
K562 oTMmedanoch yBennieHne MeJUaHbl 3HAYCHNUS MHTEH-
CMBHOCTM (ioopecreHIVM pe3opyduHa depes 168 4. mo
CPaBHEHMIO CO 3HaYeHMeM depe3 24 4acoB B TPYIIeE a) Ha
39% 6) Ha 61% B) Ha 67% T) Ha 44% 1) Ha 23%. Bce ycmoBust
KOHCepBalyy o0Jajjay MpeuMyLecTBOM 110 CPAaBHEHUIO C
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TPYIIIOi HeraTMBHOro KoHTponA (p<0,0001). IloxasaTenn
¢moopecuenuy 6bi1 3HauMMO Bblile B rpymme Cryostor

I10 CPaBHEHUIO CO CTAaHJAPTHBIMU YCIOBMAMY (IIOJIHAA Cpe-
ma+DMSO).

BbiBop,

[TpoBeneHHbINI aHANMU3 JEMOHCTPUPYET OTCYTCTBUE Ipen-
MYIECTB MCIOIb30BaHUA KPMOKOHTEIIHepa IIpU 3aMOPO3-
Ke JCC/IeflOBAHHBIX KJIeTOYHBIX TUIOB. KpuokoHcepBanus

GC-14
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¢ ucnonpaoBaumeM cpeppl Cryostor CS10 u SSP+ ¢ go6as-
nerneM DMSO mpopeMOHCTpUpOBamM HaMOOMBIINIT ITO-
TEHIIMA/I B OTHOIIEHUN COXPaHEHMs XIM3HECIIOCOOHOCTI U
nponudepaTUBHON AKTUBHOCTU UCCIEOBAHHBIX KYIBTYP.

KnioueBble cnoBa

KpnoxoHcepBanus, K11eTOYHbIE KY/IbTYPbl, K/IETOYHbIE IPO-
nyktol, IMCO.

I (CaCo, dextran sulfate-coated vaterites as a system for regional doxorubicin administration
Natalia N. Sudareva 2, Olga M. Suvorova !, Dmitry N. Suslov 3, Oleg V. Galibin %, Alexander D. Vilesov '

! Institute of Macromolecular Compounds, Russian Academy of Sciences, St. Petersburg, Russia; > RM Gorbacheva Research
Institute, Pavlov University, St. Petersburg, Russia; * A. M. Granov Russian Research Center of Radiology and Surgical Technologies,

St. Petersburg, Russia

Contact: Dr. Natalia N. Sudareva, phone:+7 (921) 921-35-65, e-mail: nnsas@mail.ru

Introduction

Doxorubicin (DOX) is a water-soluble anthracycline an-
tibiotic with high anti-cancer efficacy. Reducing the con-
centration of DOX in the blood below the cardiotoxic level
during therapy can be achieved by forming a depot contain-
ing DOX delivery systems with prolonged drug release. For
these purposes, calcium carbonate porous vaterites coated
with polyanion dextran sulfate (DexS) were used. The sub-
micron size of the carriers does not allow them to be freely
included in the bloodstream. The toxic drug spreads through
the body only after it enters the blood as a result of release
from the delivery systems (DS). Intraperitoneal administra-
tion of DOX-containing DS to rats with transplanted Seidel’s
hepatoma allowed us to evaluate the effective concentration
of DOX, which inhibits tumor growth and reduces the vol-
ume of ascitic fluid.

Methods and results

The dynamics of DOX intake into the blood of healthy rats
after intraperitoneal administration of DOX in DS based
on submicron DexS-coated porous CaCO, cores was de-
termined by HPLC. The reaction of experimental rats with
Seidel’s hepatoma inoculated within 21 days after DS admin-
istration was controlled on the basis of physical examination
results, as well as autopsy of rats.

Results

It was shown that intraperitoneal administration of 2 mg of
DOX in a DS in rats increases the life expectancy by 1.75
times and reduces the volume of ascites in experimental an-
imals by half. A more effective suppression of the tumor can
be expected by increasing the dose of DOX to 4 mg per ani-
mal. The dynamics of the appearance of DOX in blood plas-
ma after intraperitoneal administration of the drug in DS to
healthy rats was compared with free DOX dynamics. 2 days
after the administration of free DOX to rats, it disappears
from the blood plasma. As can be seen from Figure 1, the
use of DS allows us to prolong the presence of the drug in the
blood. Porous carbonate cores coated with dextran sulfate
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showed DOX release at theconcentrations below cardiotoxic
within two weeks.

Conclusion

No negative reactions were detected in rats using DS, which
was confirmed by the behavior and physical condition of
the experimental animals, as well as the results of autopsy.
Therefore, the studied DS based on CaCO, carbonate cores
coated by DexS can be used for prolonged regional delivery
of the DOX antitumor drug.

Keywords

Doxorubicin, drug delivery system, CaCO,, dextran sulfate,
Seidel’s hepatoma.

T T T T T T T T T T
150 + -
T
1

100 -
£

= 1
£

© 50+ .

2
04 ° .
o 5 10 15 20

T (days)

Figure 1. DOX concentrations in rats' plasma after
intraperitoneal administration. 1 - free DOX;
2 - (a(0,+Dex5+DOX
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Beepenue

Hokcopybunns (JOX) - BogopacTBOPUMBII aHTPALIMKIIN-
HOBDIJT aHTUOMOTHK, 00JIaAIOIIIT BHICOKOI IIPOTUBOPAKO-
BOIT 3 PeKTUBHOCTDIO. YMeHbIeHNs KoHLeHTpannu JOX
B KPOBHU HIDKe KapAMOTOKCHMYECKOTO YPOBHs B IIpoliecce
Tepamuu MOXXHO JOOUTHCs, GopMUpys Helo, cofepialiee
cucrembl focTaBKu [JOX ¢ IPOOHIMPOBAHHBIM BBICBO-
6oxeHreM JnekapcTBa. s 9TMX Lielell UCIOIb30BasIN
KaJbLMii KapOOHATHBIE MOPUCTbIE BATEPUTHI, JONMUPOBAH-
Hble IOMMAaHNOHOM HekcTpaH cynbdatom (HexC). Cyomu-
KPOHHBIE pasMepbl HOCUTEJIell He MO3BOMAIT CBOOOTHO
BKJIIOYATbCS IM B KPOBEHOCHOE pyco. PacipocTpansercs
TOKCHYECKOe JIEKapCTBO IO OPraHM3MY TOIbKO IHOCTIe II0-
HaJlaHNA B KPOBb B pe3y/bTaTe BHICBOOOKICHNUS U3 CUCTEM
moctasku (CII). BHyTpuOpromHHoe BBefjeHMe KPbICaM ¢
nepeBuTOI rernatomoit 3arend JOX-copepskamx cucteM
IOCTAaBKM MO3BOIMIO OLEHUTh 3P PEKTUBHYIO KOHIEHTpPa-
o JJOX, TOPMOSSAIYI0 POCT OIYXOMU U YMEHBIIAOIIYI0
06'beM aCI[UTHOI >KUIKOCTIL.

MeTopbl u pe3ynbrarhbl

Huuamnky noctymnerns [JOX B KpOBb 3[J0POBBIX KpbIC
nocne BHyTpubprommuHoro BBefenna JOX B CJI cocro-
smux u3 nopucthix CaCO, anep, mokpbiThix [lexC, ompe-
IeNsI TIPY TOMOIM BBICOKOI(PEKTUBHON KUJKOCTHO
xpomarorpadun (BOXKX). Peakunio sKcreprMeHTaNTbHBIX
KPBIC C TIEPEBUTOI TelaToOMOM 3aiifiefil KOHTPOIMpPOBaIn
Ha OCHOBAHUY Pe3y/IbTaToOB (PM3MKaJIBHOTO OCMOTpa M ay-
ToIcuM KpBIC B TedeHue 21 guA nocne BBemenusa ClI. Ilo-
Ka3aHO, YTO BHYTPMOPIOIIHOE BBeJieHNE B KPBIC C IIPUBU-

GC-15

toit rematomont 3anpgens 2 mr JJOX B cuctemMe mOCTaBKM Ha
6a3e JOIMPOBAHHBIX IEKCTPAHCYIb(ATOM HOPUCTDIX Kalb-
VI KapOOHATHBIX sAfep yBeIudyuBaeT B 1,75 pa3 mpogoi-
JKUTEJIBHOCTD XXKVM3HM M BJBOE YMEHbIIaeT 00beM acIyuTa
y 9KCIIepMMEHTA/IbHBIX XUBOTHBIX. boree addextuBHOro
MOJIaB/IeHNs OMYXO/IM MOXKHO OXKMAAThb, YBeNMYMBasA [O3Y
JOX no 4 mr Ha xuBoTHOe. [InHamuky noasnenusa JOX B
IJIa3Me KPOBM IIOC/Ie BHYTPUOPIOLIMHHOIO BBeIEHNS 3/0-
PpOBbIM KpbicaM siekapctsa B Cll cpaBHUBaNM ¢ JUHAMUKOI
cBobopnoro [IOX, KOoTOpslil Yyepe3 2 JHS IOC/IE BBeEHNS
KpbIcaM Jcue3aeT U3 I1a3Mbl KpoBu. Kak BugHO U3 puc. 1,
ucnonb3oanue CJI mosBosidgeT mpopeBaTb MPUCYTCTBUE
nekapctBa B KpoBu. [TopucTsie KapboHATHBIE SI/[Pa, TOKPBI-
Thle JeKCTpaHCynbdaroM, BbicBoOoxaanT JOX B TedeHme
2 HefleNlb B KOHLIEHTPALVIAX, HUDKE Kap/IMOTOKCUYHOIL.

BbiBoAbI

ITpu ncnonbzosanun cucrem gocraBku JOX Ha 6a3e Kasb-
LUIT KapOOHATHBIX HMOPUCTHIX sAEP, HOKPBITHIX JEKCTPAH-
cynbhaToM, HeraTUBHBIX PeaKUil y KPbIC He 0OHAPYIKEHO,
YTO HOATBEP)KAEHO MOBefeHueM U (U3NIECKUM COCTOsI-
HIfeM OJOIbITHBIX XMBOTHBIX, @ TAKXKe Pe3y/IbTaTaMu ay-
rorcun. CefoBaTeIbHO, NCCIeNOBAHHbIE CUCTEMBI JOCTAB-
KU MOTYT OBbITb WMCIO/Ib30BAHBL AJIsI IIPOIOHTMPOBAHHOIL
PErMOHApPHOI HOCTaBKM IIPOTUBOOIYXOIEBOrO Iperapara

IIOX.
KnioueBble cnoBa

Hokcopybuiun, cucrembl poctaBku nekapcts, CaCO,,
IeKCTpaHCyb(art, remaroma 3aiifiens.

Investigation of the characteristics of micro-sized carriers, using “soft lithography”

for packaging of genetic material
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Introduction

For the effective delivering of genetic material to target cells,
it’s necessary to provide sustainable conditions of transfec-
tion and protect it from intracellular microenvironment, pH,
enzymes. It’s possible with a method of creating micro-sized
carriers by new method of “soft lithography”, allowing to
stamp polymer carriers with precise size and shape. This
way passes undesirable stage of fabrication of polyelectrolyte

carriers, such as synthesis of template, application of poly-
mers on this template, deletion of the template. The process
is becoming more controlled and effective, packing the cargo
and the medium does not depend on affinity of the cargo to
the template, charge of the polymers. In the research process
hydrophobic and hydrophilic structures from 10nm to 5um
were packed, which tend to be unstable in external environ-
ment. Also sterile carriers were fabricated. The purpose of
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the study is to assess stability of the micro-carriers, toxicity
for living system and ability to save the cargo over definite
time.

Materials and methods

Silicon PDMS mold for micro-carriers fabrication was
used. Stability was assessed with a confocal microscope and
specrofluorometry. The following polymers were tested:
polylactid PLA, Polycaprolaction PCL, polymethylmeth-
acrylate PMMA. We used several test mediums: water, phos-
phate-buffered saline, human serum. Toxicity was deter-
mined with CT-26 cell line.

GENE AND CELLULAR THERAPY I

Results

Experimental results showed that polymer micro-carriers
are not toxic for cells. Micro-carriers were able to 10 nm
structures, while maintaining their medium.

Conclusions

Fabrication of micro-sized carriers by “soft lythograpy” is
possibly effective for packing and saving of genetic material
with its microenvironment.

Keywords

Microcarriers, micro-sized carriers, microcapsules, delivery,
lythography, genetic material, polymer.

3yueHne cBOICTB NONMMEPHBIX MUKPOKANCYJ, CUHTE3MPOBAHHbIX C MOMOLLbI) METOAA «MSTKOiA
nutorpadum» Ans 3aNakoBKU FeHETUYECKNX KOHCTPYKLWIA

Anacracus A. fIky6osa 2, ITasen M. Tanbsanos °, Muxani B. 3103un °, Anb6epr P. Mycimmmos 2, Anekcanap C. Tumun !

! Cankm-Ilemep6ypeckuii nonumexnuueckuii ynusepcumem Ilempa Benuxoeo, Cankm-Ilemep6ype, Poccusi; 2 Canxm-Ilemep-

Oypeckuti HAYUOHATLHOBLLL Uccedo8amenvekuii Axademuyeckuti ynusepcumem umenu JK. V. Andeposa Poccuiickoti akademuu

Hayx, Canxm-Ilemep6ype, Poccus; * Cankm-IlemepOypeckuii HAUUOHANLHBLTL UCCTIE008AMENLCKUL yHUBEPCUMEm UHPOPMALU-
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Beepenue

Jiist 53¢ deKTUBHOI TOCTaBKM eHeTUYeCKOro MaTepyana B
KJIeTKM, He0OXOAMMO 06eCIednTh O/1aronpusTHbIe YCIOBIs
HpoBefeHns TpaHC(eKINY, 3alUTUTh ero OT BHYTPUKIIE-
TOYHOTO MUKpPOOKpy»xeHus, pH cpensl, dpepmeHTOB. ITO
peanusyeMo Ipy 3allaKOBKe €r0 B MUKPOHOCKUTEM HOBBIM
METOJIOM — «MATKas nMuTorpadusi», MO3BOAIIAS «OTIIe-
YaThIBATh» Ha MATKON CUIMKOHOBOI MONJIOKKE C OIIpefe-
JIEHHOII MMKPOCTPYKTYpOJi IHONMMEPHBIE MUKPOKAIICY/IbI
3aJIaHHOV BEMMYMHBI ¥ (HOPMBL. ITOT CIIOCOO MUHYeT Ta-
K€ He)XeNlaTeJIbHble CTaJuM IMPOM3BOJCTBA MONNINEKTPO-
JIMTHBIX MUKPOKAIICY/ KaK: 0Opa3oBaHIe sfjpa, HaHeCeHe
IIO/IMIMEPOB Ha IIOBEPXHOCTD AZipa U MOCTIeNyIollee ero yza-
nenne. [Iporecc mpon3BoACTBa CTAHOBUTCS 60JIee KOHTPO-
TUpyeMbIM U 3P PEKTUBHBIM, IIPJ STOM 3aIIAKOBKA BEIIECTB
Y Cpeibl B MUKPOKAIICY/IbI HE 3aBUCUT OT CPOJICTBA BEIIECTB
K S/IPY, 3apsfa HOCUTeNsA. B mpoljecce nccmenoBanus 6bum
YCIIEIIHO 3aIlaKoBaHbl TUAPoQoOHbIe U TUAPOPUIbHDBIE
CTPYKTYphI OT 10 HM 10 5 MKM, ABJIAIOLMECS HEYCTONYN-
BbBIMM B YC/IOBMAX OKpY’Kalollleil cpenbl. bpin mposeneH
CMHTE3 CTepWJIbHBIX MMKpOKaIncyl. llenb mccregoBaHus:
OLICHUTh CTAOMIBHOCTD MMKPOKAIICY/T, TOKCUYHOCTD IS
XKMBBIX Cpefl ¥ CIIOCOOHOCTbD yiep)K1BaTh MaTepua B Tede-
HUY OIIpeTie/IeHHOTO BPEMEHI.

Marepuanbl n meToAbl

Vicnonp3oBami CUIMKOHOBYIO IIOJIOKKY JUI CUHTe3a MU-
kpokancylr. CrabMIbHOCTb M3ydaaach Ha KOH(OKaTbHOM
MUKpPOCKoOIIe, criekTpodmoopumerpe. [lonnmepsr: momm-
naktup (IUTA), nonmukanpomnakron (ITKJI), momumernnme-
takpuaat (IIMMA). Cpezibl, B KOTOPBIX MCCTIE0BAIACh CTa-
OWIBHOCTD: BOAA, HAaTpuit-pocdarHsiit Oydep, cbIBOpOTKA
KpoBU. TOKCMYHOCTD OIpefe/siach in Vitro Ha KIeTKax
CT-26.
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Pe3synbtatbl

[NonuMepHble MMKPOKAICY/Ibl He ABIAITCA TOKCMYHBIMU
IJIA KJIeTOK. JIaHHbIe HOCUTENN MIPOJIeMOHCTPYPOBAIN BbI-
COKYIO YAePKMBAIOIIYIO CIIOCOOHOCTD, COXPaHssA CBOMCTBA
MHKAICYIVPOBAHHBIX OMONOIMYECKY aKTMBHBIX COENUHe-
HUIT B TeYeHMe IINTeTbHOTO Iepuosia BpeMeHu (>7 fHel).

BbiBoabl

TakuM 06pa3oM, IPOU3BOACTBO MUKPOKAIICYI METOLOM
«MATKOJ juTorpadpuu» MoxeT ObITh 3 (eKTUBHBIM I
VHKAIICY/IPOBaHNA TeHeTYEeCKOro MaTepuaja ¢ CoXpaHe-
HJIeM ero O10/I0r4ecKoll akTBHOCTIL.

bnaropapHocTb

Pa6ota BeIimonHeHa npu noggepskke Poccuiickoro HayuHo-
ro @onpa (rpaHT Ne 20-45-01012).

Kniouesble cnosa

MI/IKpOKaHCY}II)I, JO0CTaBKa, J'H/[TOI‘pa(i)I/I}I, TeHeTUYeCKU
MaTepuajl, IOJIMMepPDI, HOCUTEIN.
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I Increasing the HLA phenotypes diversity of potential hematopoietic stem cells donors

Alena V. Hlaz, Anatoly L. Uss

Minsk Scientific and Practical Center for Surgery, Transplantology and Hematology, Minsk, Republic of Belarus

Contact: Dr. Alena V. Hlaz, e-mail: zumgluckja@gmail.com

Introduction

Recruitment of donors with unique HLA phenotypes in-
creases an overall antigenic diversity of hematopoietic stem
cell (HSC) donor pool and thus may increase the likelihood
of donor detection for patients with rare phenotypes. Ac-
cording to the World Association of Bone Marrow Donors,
no more than 11 unique phenotypes per thousand new do-
nors were added to donor database in 2020. An increase
in the antigenic diversity of potential HSC donors makes
it possible to select optimal donors for patients with rare
HLA phenotypes. There is currently no generally accepted
strategy for attracting potential HSC donors. Some donor
centers perform typing among small ethnic groups in or-
der to increase the number of rare phenotypes and recruit
donors with unique or rare HLA antigens. In addition, do-
nor centers or registries can analyze regional differences in
phenotype frequencies and selectively recruit donors from
specific regions. Attracting related donors with rare antigens
may be optimal with regard to efficiency.

Results

Summarized analysis of the donor database from the HSC
Registry of the Republic of Belarus are presented in Table 1.

The frequency of phenotypes with rare antigens in Grodno
was lower than in other regions (p <0.05). In Mogilev, the
frequency of occurrence is higher than in Vitebsk, Gomel
and Grodno (p <0.05). The distribution of rare and frequent
antigens among men and women, adjusted by region, is ho-
mogeneous (Breslow-Day test of homogeneity of the odds
ratio p=0.452) and indistinguishable: the Cochran-Mantel-
Haenszel estimate (CMH method) is 1.05 (95% CI 0, 97-
1.12), p=0.215.

Conclusion

Hence, a strategy for attracting potential donors to the regis-
try can be represented by the following algorithm:

o inclusion of related donors with “rare” antigens in the phe-
notype, regardless of age;

« attracting potential donors with “rare” antigens in the phe-
notype, regardless of gender, taking into account the fre-
quency of occurrence of “rare” antigens under the age of 50;
o recruiting young men under the age of 40 without taking
into account the likelihood of detecting rare antigens in the
phenotype.

Keywords
Donor, phenotype, registry, Belarus.

Table 1. The distribution of phenotypes by region, taking into account the number of rare antigens

Phenotype* Minsk, MOSPK, n Mogilev, Vitebsk, Brest, Gomel, Grodno, Yoo
n (%) (%) n (%) n (%) n (%) n (%) n (%) (to the total number
of donated donors)
5+] 2762 (143) | 82(126) 285 (15.9) 34 (10.0) 124 (132) | 244 (12.8) 91 (8.7) 13911
442 289 (149) | 2(03)) 40 2.3) 2(059) 6(0.64) | 20 (1.05) 8(0.77) 141
3+3 15 (0.08) 1(0.15) 1(0.06) - - 1(0.05) 1(0.10) 0.7
2+4 2(0.01) - - - - - 1(0.10) 0.1

MoBblwenune pazHoobpasna HLA-¢peHOTUNOB NOTEHUMANBHBIX JOHOPOB reMOMN03TUYECKUX

CTBOJI0BbIX KI1eTOK

Enena B. I'ma3, Anaronmii JI. Ycc

Mumckuil Hay4HO-NPAKMUMECKUTL YyeHmpP XUpPypeuu, mpancnaanmonouu u zemamonoeuu, Muwck, Pecnybnuxa Benapyco

Beepenue

[IpuBneyeHye JOHOPOB € YHMKaIbHBIMY deHoTHIIaMy HLA
yBe/IMYMBAET AHTUIEHHOE pasHoOOpasme Iyla JOHOPOB
remonosTndeckux cronoBbix kneTok (I'CK) u, Takum 06-
Pa3soM, MO>KET IOBBICUTb BEPOATHOCTb HAXOXKJEHNA JOHO-
pa I HalueHTOB ¢ pepkymu eHorunamu. Ilo gjaHHBIM
BceMupHoI1 accoumanyuy OHOPOB KOCTHOTO Mo3ra B 2020
rogy B 6a3y JJOHOPOB BHeceHO He 6oyee 11 yHMKa/JIbHBIX
(eHOTUNIOB Ha THICAYY HOBBIX JJOHOPOB. YBe/IMYEHNUE aH-
TUTEHHOTO pasHooOpasusA MOTeHIMaabHbIX JoHOpoB I'CK
II03BOJIACT BBIOpATh OITMMAJIbHBIX JIOHOPOB JyIA HallMeH-

TOB ¢ penkumu ¢penornnamu HLA. B HacTosiee Bpemst ot-
CYTCTByeT OOIelIpU3HAaHHAS CTPATErusi PEKPyTUPOBAHIS
noTeHIanbHbIX HoHOpoB I'CK. YacTh [OHOPCKUX IieH-
TPOB C II€/IbI0 YBEIMYIEHNS KOJIMIECTBA PEAKUX PEeHOTNIIOB
IPOBOAUT HAOGOP JOHOPOB C YHUKAIBHBIMU WM PeIKIMU
anTureHamyn HLA BBINONHAA TUIMPOBAHME CPENU MAjIbIX
3THMYeCcKMx rpyni. Kpome Toro, ZOHOpcKye LEeHTPbl MIN
peecTpbl MOTYT aHA/IM3MPOBATh PErMOHA/IbHBIE Pa3/INinA B
qacToTe (PEHOTHUIIOB I BEIGOPOYHO IIPUBIEKATh JOHOPOB U3
OIpefie/IeHHBbIX pervoHaX. ONTUMa/IbHBIM C TOYKU 3peHNA
3¢bGeKTUBHOCTY MOXKET OBITh MPUB/IEYEHNE POLCTBEHHBIX
TOHOPOB C PeJKMMI AHTUT'€HaMU. Pe3yibraThl aHanmmsa nH-
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¢dopmannonnoit 6aser sonopos I'CK peecrpa Pecrrybmuku
Benapycp mpepncrasiens! B Tabnuie 1. YacroTa BeTpeuae-
MOCTK (DEHOTHIIOB C peIKMMN aHTUreHaMu B [pogHo 6pima
HIDKe, 4eM B IpYTUX pernonax (p<0,05). B Morunese yacTo-
Ta BCTPEYaeMOCTH Bbllle, YeM B Butebcke, [omerne u [pogHo
(p<0,05). Pactipenenenye pegKux 1 4aCTbIX aHTUTEHOB Cpe-
IV MY>KYMH U JKEHIIMH C IIOIIPAaBKOIi 10 pernoHam Pecmy-
6muxu Bermapycoh romorenHo (kpurepuit Bpecnoy-Ieit ro-
MOT€HHOCTY OTHOIIeHNMs aHcoB p=0,452) ¥ HepasININMO:
onenka Koxpana-Manrena-Xensena (CMH-meron) paBHa
1,05 (95% 111 0,97-1,12), p=0,215.

BoiBopbl

Ha CeI‘OI[HHIHHI/Iﬁ[ [AE€Hb COBpEMEHHas CTpaTerns IpuBJie-
YEHMA IMOTEHIMAJIbHBIX NJOHOPOB B PETUCTP MOXKET OBITH
IIpencTaBI€Ha CJIENYIOIMM a/ITOPUTMOM:

0D-02
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e BK/IIOYEHVE POICTBEHHBIX NOHOPOB C «PENKMMI» AaHTUTE-
HaM1t B )eHOTHIIE B HE3aBUCUMOCTH OT BO3PACTa;

« TIpyBJIeYeHME TOTEHIMAIbHBIX JJOHOPOB C «PENKMMI» aH-
TUT€HaM! B (DEHOTHUIIE, HE3aBUCUMO OT IOJIa, MPOXXIBAIO-
mux B Mornnese u MoruneBckoit 06macty (y4nuTbiBast da-
CTOTY BCTPeYaeMOCTH «PelKIX» aHTUI€HOB) B BO3pacTe JI0
50 neT;

» PEKPYTHpOBaHNE MOOMIbIX MY>KYMH B Bo3pacTe /1o 40 net
0e3 ydeTa BepOSITHOCTU OOHAPY>KEHUsI PEKUX aHTUTE€HOB
B eHOTHIIE.

KnioueBble cnoBa

HoHop, penornn, peructp, benapycs.

I Medication commitment of the patients before allo-HSCT

Elmira I. Kolgaeva, Mikhail Yu. Drokov, Dmitri E. Vybornykh, Natalia N. Popova, Zoya V. Konova, Natalia M. Nikiforova,
Feruza A. Omarova, Olga S. Starikova, Ekaterina D. Mikhaltsova, Mariya V. Dovydenko, Olga M. Koroleva,
Anna A. Dmitrova, Darya S. Dubnyak, Vera A. Vasilyeva, Larisa A. Kuzmina, Elena N. Parovichnikova, | Valery G. Savchenko

National Medical Research Center of Hematology, Moscow, Russia

Contact: Dr. Elmira I. Kolgaeva, phone: +7 (495) 614-90-42, e-mail: kolgaeva@inbox.ru

Introduction

Complications and outcomes after transplantation of allo-
geneic hematopoietic stem cells are determined not only by
biological factors, such as the status of disease, age, comor-
bidity, etc., but also depend on the patient’s commitment
to follow the doctor’s recommendations. Our aim was to
demonstrate the effect of gender upon medication commit-
ment among patients undergoing allo-HSCT.

Materials and methods

We analyzed 23 patients who entered to the National Med-
ical Research Centre of Hematology of the Ministry of
Health of the Russian Federation for allo-HSCT. Patients
had diagnosis “Acute myeloid leukemia” - 10, with the di-
agnosis “Acute lymphoblastic leukemia” - 9 patients and 4
patients with myelodysplastic syndrome. The average age
of the patients was 40 years. Sex distribution: man 9 (39%),
women 14 (61%). Medication commitment was studied us-
ing a specialized questionnaire KOP-25. The answer to each
question was evaluated in points, which were then summed
up and quantitative indicators were calculated. On the basis
of the obtained indicators, the indices of commitment ex-
pressed in conditional percentages were calculated: to mod-
ification of the lifestyle, to drug therapy, to medical care.
The Mann-Whitney test was used for comparison between
the two groups. Differences were considered statistically sig-
nificant at p <0.05.

Results

The median of commitment to medical care for men was
63% (57%-72%), for women - 82% (77%-87%). The differ-
ences in the groups were statistically significant. The medi-
an commitment to lifestyle modification for men was 60%
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(45%-74%), for women - 62% (51%-75%). Differences
among groups are not statistically significant. The com-
mitment to drug therapy for men was 73% (53%-87%), for
women - 87% (78%-90%), the differences in the groups
are also not statistically significant. Integral commitment
to treatment for men was 65%, range from 53% to 81%, for
women - 77%, range from 68% to 86%. We did not get statis-
tically significant differences between the groups.

Conclusion

The commitment to lifestyle modification, drug therapy be-
fore allo-HSCT does not differ depending on gender. At the
same time, the commitment to medical care in women is sig-
nificantly higher than in men. The greater commitment of
women to medical supervision can make a significant con-
tribution to long-term results after transplantation.

Keywords

Commitment to lifestyle modification, commitment to
drug therapy, commitment to medical care, recipients of
allo-HSCT.

@ cttjournal.com



I ORGANIZATIONAL ISSUES AND DONORSHIP

OcobeHHOCTH NpUBEPKEHHOCTH K NeYeHnto naumentos nepeg, anno-TICK

Anemupa U. Konsraesa, Muxaun 0. [Ipoxos, [IMmutpuii 3. Bei6opHusix, Hatanesa H. ITonosa, 30s1 B. KoHosa,
Haranua M. Hukudoposa, @epysa A. Omaposa, Onbra C. Crapukosa, Ekarepuna [I. Muxanbiosa,
Mapus B. [Josbinenko, Onbra M. Koponesa, Auna A. [Imurposa, Japsbs C. [lyoHaxk, Bepa A. Bacunbesa,

JTapuca A. Kysbmuna, Enena H. IlapoBnuynnkosa,

Banepuii I. Casuenxo |

HayuonanvHolii MeOuyuHckutl uccnedosamenvckuti yenmp eemamonoeuu, Mocxea, Poccust

Beepenue

MHorouncneHHble OCTIOKHEHUA U MCXOMbl IIOC/Ie TpaHC-
IUIAHTAIMM aJUIOT€HHBIX FeMOTIO3THYECKIX CTBOIOBBIX Kle-
TOK OIPEJeNAITCA He TOMbKO Omomorndeckumu pakropa-
MM, TAKUMM KaK CTaTyC OCHOBHOTO 3a00JieBaHNsA, BO3PACT,
KOMOPOUIHOCTD U T.Ji., HO ¥ 3aBUCAT OT NPUBEP>KEHHOCTH
TAIJIeHTa BBIIOMHATh peKoMeHzianuy Bpada. Ilenbio pado-
THI ObI/Ta OlICHKA BIMAHMA MOJIA Ha IPYBEP)KEHHOCTD K JIe-
YEHMIO CPefiU ITAL[MEHTOB, KOTOPBIM npesicTonT amo-TTCK.

Marepuanbl n MeToAbl

B mccnenoBanye BKIIOYEHBI 23 MalMeHTa, KOTOpbIe IOCTY-
munu B HKO TKM ®I'bBY «<HMMI] rematonorun» M3 PO
ma seimonHeHns aywto-TTCK. C guaraozom «OcTpslit Mue-
JIOUIHBIN JIeVIK03» — 10 ManmeHToB, ¢ AMarao3oM «OCTphI
miM}OOIAaCTHBII TeKo3» — 9 MalMeHTOB 1 4 MalueHTa ¢
MUETIOUCIIACTIYECKUM cuHgpoMoM. CpepHuii Bo3pact
60/mbHBIX cocTaBwI 40 jeT, muamasoH or 22 mo 62 JeT.
Pacnipemenenne no momy: Mmyx. 9 (39%), sxen. 14 (61%).
[IpuBep>keHHOCTD K JIYCHUIO M3Y4Yall, VCIIOIb3Ys CIIeL-
anmmsupoBaHHbI onmpocHNK KOII-25. OTBeT Ha KaXK/bIif
BOIIPOC OLIEHMBA/IN B 6a/IIax, KOTOPbIE 3aTeM CyMMUpPOBa-
JIM ¥ PacCYUTHIBAIM KOMMYECTBEHHbIe NoKazaTenn. Ha oc-
HOBaHUJ INOTYyYEHHBIX IIOKa3aTeslell BBIYMCIIAIN BbIpaXka-
eMble B YC/IOBHBIX IPOLICHTAX MHAEKCDHI IPUBEP>KEHHOCTIL:
K Mopudukanuy obpasa >KNM3HHU, K JeKapCTBEHHON Tepa-
oy, K BpadeOHOMY CONpPOBOXAeHUwo. st CpaBHEHUs
MeXJy [AByMA TpynmaMy ObUI WCIIONb30BaH KpUTEPUil
ManHa-YutHu. CTaTUCTUYeCK) 3HAYMMBIMU CUMUTAIN pas-
maus apu p <0,05.

0D-03

Pe3synbtatbl

Menyana OLIEHKYM IPUBEPKEHHOCTY K MEJUIITHCKOMY CO-
IPOBOX/IEHUIO Yy MYXUMH coctaBuma 63% (57%-72%),
y >keHIIUH — 82% (77%-87%). IIpu aTOM pasmuumsA B IPyII-
Hax ObIIM CTATUCTUYECKU 3HAYMMbL. MeaHa IpuBep>KeH-
HOCTH K MOfiuduKanuyu obpasa >KM3HM Y MY>KUIH COCTABU-
na 60% (45%-74%), y xeHIH — 62% (51%-75%). Pasnuuns
B TPyINIIaX CTAaTUCTUYECKU He 3HauuMbl. IIpuBepKeHHOCTDh
K JIeKapCTBEHHOI Tepamuyu y My>X4nmH — 73% (53%-87%),
y XKeHIMH — 87% (78%-90%), pasnuums B TPyIIIaX TaKxKe
CTAaTUCTUYECKV He 3HauMMbl. VIHTerpasbHass IpUBEpPKeH-
HOCTHU K JIEYEHUIO Y MY>XYMH — 65%, mnamason ot 53% o
81%, y >xeHImuH - 77%, Auanason ot 68% mo 86%. Ml He
HOTYYM/IN CTATUCTUYECKM 3HAYMMBIX Pas/INdMil B IPYIIIaXx.

3aknioyeHue

MCXOHH n3 HO}IY‘IGHHI)IX AAaHHBIX IIPUBEP)KEHHOCTb MOIM-
buxaumm obpasa XU3HM, IEKAPCTBEHHON TEPANUN Teper
amno-TI'CK He mMeeT pa3nuumii B 3aBUCUMOCTHI OT IIOJIA.
B To BpeMsA KaK IpUBEpP>KEHHOCTb K MENUIIMHCKOMY CO-
IIPOBOXIEHNIO y JKEHIIVMH 3HAYMMO BBIIIEC, YEM y MY)K‘H/IH.
Bonpurasa mpuBep)KEHHOCTb >KEHINMH K MeJUIMHCKOMY
KOHTPOJII0 MOXXET BHOCUTDH CyHIeCTBeHHbII?I BKJIa[] B JOJITO-
CPOYHBIE Pe3y/IbTaThl II0C/Ie TPAHCIIAHTALINN.

KniwoueBble cnoBa

[TpuBep>keHHOCTs K Mozmbukauym obpasa OKM3HI,
IIPUBEP>KEHHOCTD K JIEKAPCTBEHHON TepaIyi, IIPUBEPXKeH-
HOCTb K MEIMIMHCKOMY COIPOBOX/CHUIO, PeLMIVeHTbI
amno-TTCK.

Red blood cell transfusion dosing for chronic anemia in children of different ages receiving

anticancer therapy

Polina S. Kuga, Evgeny A. Bakin, Maxim A. Kucher, Boris A. Baryshev, Ludmila S. Zubarovskaya, Alexander D. Kulagin

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

Contact: Dr. Ludmila S. Zubarovskaya, phone: +7 (921) 973-14-31, e-mail: zubarovskaya_ls@mail.ru

Background

Red blood cell (RBC) transfusion is an important supportive
therapy modality for children with different malignancies
during diagnostic workup, chemotherapy or hematopoietic
stem cell transplantation (HSCT). There is no professional
community consensus towards RBC dosing and single trans-
fusion effectiveness assessment in pediatric patients with
chronic anemia. Therefore, the situations associated with
high risk of post-transfusion reactions and volemic disorders
are still possible. Our purpose was to construct a predictive
model for hemoglobin (Hb) level increase after single RBC

infusion suitable for children of different ages with chronic
anemia due to cancer or anticancer treatment received.

Materials and methods

The data on 753 RBC transfusions performed for 175 pa-
tients admitted to RM Gorbacheva Research Institute in
December 2018 to September 2020 for diagnostic workup,
chemotherapy or HSCT were included in the analysis. With
a median age of 4 (3 months-11years) years these patients
weighted from 5 to 30 kg. The male to female ratio was
1.65:1 (109 boys and 66 girls). All patients were transfused
leukoreduced irradiated RBCs due to moderate to severe
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chronic anemia without signs of hemorrhagic syndrome.
The data was processed using regression model based on
the LASSO method. Age, sex, diagnosis, therapy modality,
presence of hepato/splenomegaly, transfusion medium shelf
life, BMI, BSA, temperature, initial haemoglobin level, and
volume of transfusion related to body weight were chosen
as the initial set of independent variables. The hemoglobin
increase value was a dependent variable. The maximal value
providing an error that exceeded the minimum value by no
more than one standard deviation was set as a regulating
value. Thus, the final model included age, presence of MDS
or JMML, presence of hepatosplenomegaly, excess body
weight, and febrile fever presence. The root square error of
prediction based on cross-validation results was 5.8 g/L. The
calculation was carried out using the glmnet package of the
R programming language, version 3.7.

Results

There were no post-transfusion reactions and complica-
tions registered in our patients. In infants the excess (more
than 31 g/l) increase in the Hb level was registered in 23.5%
cases (16 transfusions). In 10 (62.5%) of these children
there was a subsequent GFR decrease by up to 22% com-
pared to pre-transfusion value. In children older than 1 year
the excess increase in Hb level was evident in 11.8% cases

ORGANIZATIONAL ISSUES AND DONORSHIP |

(81 transfusions). In this group the GFR decrease incidence
was 49.4% (40 transfusions) with maximal decrease of up
to 30.9% compared to baseline value. This data suggest that
the safety window for Hb level increase after the single RBC
transfusion is 10 to 30 g/ll. Currently, a prognostic model
for hemoglobin increase after RBC transfusion in children
is being constructed. By the time of this publication we in-
cluded 18 patients in the prospective part of the study (31
transfusions), and the online dose calculator interface was
created. Using the preliminary calculated data, it is possible
to predict the hemoglobin level dynamics after transfusion,
and to increase the safety of treatment.

Conclusions

The preliminary data demonstrates the feasibility of optimal
RBC volume calculation. Conversion of program interface
created into the freely available smartphone and PC applica-
tion may help to predict the post-transfusion Hb increment
making the whole supportive therapy for children with can-
cer more effective and safe.

Keywords

Anticancer therapy, erythrocyte transfusion, children, pre-
dictive model.

OnpepgeneHne pa3oBoii [03bl JOHOPCKUX 3pUTPOLMTOB ANS TpAHCHY3MM Y fieTei pasHbIX
BO3PACTHbIX FPYNN C OHKOreMaToNormyeckumMm 3abonesaHusiMM Npu XpOHNYECKOH aHeMuK

ITonuna C. Kyra, EBrennii A. bakun, Makcum A. Kydep, Bopuc A. Bapsies, JTrogmuna C. 3y6apoBckas,

Anexcanpp [I. Kynarun

HIM demckoti onkonozuu, eemamonozuy u mpancnaanmonozuu um. P. M. Topbauesoti, Ilepsviii Cankm-Ilemep6ypeckuil
eocyoapcmeentblil meouyunckuti ynusepcumem um. M. I1. ITaenosa, Cankm-Ilemep6ype, Poccus

Beepenue

Tpancdysunm poHOpckux aputpouutoB ([I9) sBmATCA
Ba)KHBIM 9JIEMEHTOM 3aMeCTUTEIbHOI TepaIii NalueHToB
[IeTCKOTO BO3pacTa ¢ OHKOIeMaTOJIOrMYecKuMy 3aboseBa-
HIAMM Ha 3Tare 00C/IefoBaHMsA, IPOBEAeHUs TONMUXIMU-
orepanuy (ITXT) ¥ TpaHCIUTAHTaLMM TFeMOIO3TUYECKIX
crBonoBbix Kietok (TI'CK). B rpaHcdysnonormdgeckom
cooblIiiecTBe HeT efUHOrO IOAXOAA K BbIOOPY mo3bl 11D u
oreHkKe 3¢ HeKTUBHOCTHU Pa3oBoil TpaHCy3uy MALeHTaM
[IeTCKOTO BO3pAcTa IPU XPOHMYECKOI aHEMMUH, YTO MOXKET
HOBBIIIATh PUCK Pa3BUTHUs HMOCTTPAHCHY3MOHHBIX peak-
LMl M BOTeMMYecKUX HapyueHnit. 1lenpio mccmefoBanus
OBUIO IOCTPOEHME MOJENN IIPOTHO3MPOBAHMA IPUPOCTA
reMorno6yHa oT pasoBoit Tpancdysun I y geTeit pasHbIX
BO3PACTHBIX TPYIIII C OHKOIeMaTOJIOrM4ecKnMu 3aboseBa-
HISMY TPV XPOHMYECKOI aHEMUIL.

Marepuanbl n meToAbl

B mepuon c mexabps 2018 mo centsopp 2020 TIr. mpm
obcnenoBanuy u jedeHmu B KiamHuke HUM  JOIuT
um. P. M. Top6auesoit 6b1m oreHenst 753 Tpancdysun 19
y 175 manyueHToB B Bo3pacTe OT 3 MecsneB fo 11 et (me-
nvaHa 4 roga), ¢ Maccoit Tena ot 5 go 30 xr. Cpeny Hux 109
MaJIbiMKOB 1 66 f[eBodeK. B kauecTBe TpaHC(Y3MOHHOI
cpenst (119), ncmonpaoBanach 3pUTPOLUTHASI B3BECh, 00ITY-
YeHHas, JelIKopegynupoBaHHad. [lokasaHuem k TpaHcdy-
3UAM ABJIANIACh XPOHMYECKasd aHEeMUsA CPeHeNl U TsKeJoi
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CTeIIeHM TSDKeCTH, 6e3 JOCTOBEPHBIX IIPU3HAKOB reMoppa-
TMYEeCKOr0 CHHAPOMA B IEPUOJ, 00C/IefOBaHNS, IPOBEIEeHIs
IIXT n TT'CK. Ilpn nmocTpoeHun perpeccMoHHON MOAenn
6511 ucrionb3oBad MeTon LASSO. [l Ha4aIbHOTO MHOMXe-
CTBa HEe3aBVICHMBIX IIepeMeHHBIX ObUIM BBIOpPAaHBI BO3PACT,
IO/, OVMArHO3, BUJ Tepaluy, BUJ, OpraHOMeTalni, HeHb
OT MOMEHTA 3aTOTOBKU TPaHC(Y3MOHHOI CpPefbl, MHJEKC
Maccpl Tefa, IJIOLAfb IOBEPXHOCTU Tenla, TeMIlepaTrypa,
Haya/IbHBIIl YPOBEHb IeMOIIOONHA U 06beM TpaHCPysul,
OTHECEHHDIJI K Macce Tena. B kadecTse saBMCUMMON Iiepe-
MEHHOII WCIOIb30BaH HPUPOCT reMornobuHa. Perymsapu-
3MpPYIOMIMM IIOKazaTeseM ObIIO IPMHATO MaKCHMaabHOE
3HadeHue, obecrevrBaollee OMMOKY, IPEBbIIIAIONIYIO MI-
HIMaJIbHOE 3Ha4YeHIe, He 6o/lee YeM Ha OHO CTaHJAPTHOE
orknoHeHre. TakuMm 06pasoM, B UTOrOBYI0 MOHENb ObUIN
BKJII04eHbI Bo3pacT, Hanudnue MIC nan IOMMII, remaro-
CIUIEHOMeTa NN, M30BITKa MacChl Tena U GpeOpIIbHOM -
xopagku. CpegHekBafpaTidecKas OUIMOKA IIPefcKasaHus
IO UTOTaM KPOCC-Banyalluy IIpy 3TOM cocTasuia 5,8 r/i.
Pacyer npoBopucs cpefcTBaMu nakera glmnet A3bIka mpo-
rpammupoBanusA R, Bepcun 3.7.

Pe3ynbratbl

B 100 % cny4aes mpu Tpancdysuu I3 He 6bII0 OTMEUIEHO
HOCTTPAHC(Y3MOHHBIX peaKIVil I OC/IOKHEHNUI. Y fieTeil 10
1 roga B 23,5% (16 Tpancdysnit) oTMedancs M36BITOTHBII
npupoct yposus Hb (or 31 r/m). M3 Hux B 62,5% (n=10)
nocie TpaHcysuit orMedanoch cHivkeHne CK® makcu-
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MajbHO Ha 22% OT MICXOIHOTO YpoBH: B rpymiie crapiie roga
B 11,8% (n=81) 6bl1 BbIABIEH M36BITOYHBIN IpupocT Hb.
B pannoit rpynne CK® ymenpmanach B 49,4% crnydaes
(n=40) makcumanpHo Ha 30,6% OT MCXOMHBIX 3HAYEHUIT.
OCHOBBIBasICb Ha IIOTYYEHHBIX NAHHBIX, ObUI OIpeleeH
KOpuzmop  «3(pPeKTUBHOCTH-6€30IIACHOCTb»  BO3MOXKHO-
ro npupocta Hb (10-30 r/1) ot pasosoit Tpancdysuu [I9.
B Hacrosmee BpeMsA OCYILECTB/IACTCA IOCTPOEHNE IIPO-
THOCTMYECKOM MOJeNN IIPUPOCTa TeMOITIOOMHA OT paso-
BOIt TpaHCPysuu 1D y MaIeHTOB [JeTCKOTO BO3PacTa, U B
IIPOCIEKTUBHYIO 4acTh MCCIENOBAHNs BKIOYEHO 18 60/b-
HbIX (31 TpaHcysus), Co3aH MHTePeIiC OHTAlH-KaIbKY-
naTopa foswl [19. IlpensapuTenbHble pacueTHble JaHHbIE
[P WCIIONb30BAaHMM KAJbKY/IATOPA, IO3BOJLAIOT CIIPO-
THO3MPOBATh AMHAMUKY FeMOIZIOOMHA 1OCIe TPaHCY3UL,

0D-04

9TO CO3JAeT IPEAIOCHUIKY K MOBBILIEHNIO (e30IacHOCTI
TpaHcysun.

BbiBopbl

Co3snaHue MpOrHOCTUYECKON MO IPUPOCTa TFeMOIIoOu-
Ha, 0()OPMJIEHHOI! B BUJje MOOVMIBHOTO IIPUIOXKEHWs-Kalb-
Ky/IATOpa /I Telne(OHOB M IIEPCOHAIBHBIX KOMIIBIOTEPOB
103BO/INT 9 (PeKTUBHO U 6e30MacHO OCYILIECTBIATh KOp-
PEKINMI0 XPOHMYECKOI aHEMUM Y TTALIEHTOB JTETCKOTO BO3-
pacra.

KnioueBble cnoBa

IIpotmBooOmyXxo0N€eBass Tepamnus, IepenuBaHue SPUTPOLIN-
TOB, JIETU, IIPOTHOCTUYECKAA MOJIETIb.

I Benefits of centralized preparation of cytostatic drugs

Yulia V. Mirenkova

Republican Research and Practical Center of Pediatric Oncology, Hematology and Immunology, Minck, Republic of Belarus

Contact: Yulia V. Mirenkova, e-mail: mirenkova@oncology.by

Introduction

Chemotherapy of malignancies implies clinical usage of
medical drugs which hamper growth or cause irreversible
damage to the tumor cells. Effects of cytostatic drugs are
directed for destruction of rapidly dividing cells. Therefore,
their action affects both cancer cells, but also normal active-
ly proliferating cells. There are different classes of antitumor
drugs which exert various action upon the cells at different
stages of their dividion and replication. Combination of
several cytostatics affecting different cell cycle stages causes
destruction of most cancer cells. With advent of polychemo-
therapy, the questions arised with preparation (dilution) of
cytostatic drugs under the conditions providing safety for
medical staff contacting with them, and for the patients.

Materials and methods

Arrangement of the unit for centralized cytostatic drug
preparation for all the departments of oncological profile is
the optimal solution. The benefits of such approach to han-
dling with cytostatics are as follows: simplier arrangement of
protective measures for minimization of harmful cytostatic
drug effects upon medical staff; higher safety for the patients,
i.e., control of chemotherapy by the specialists at different
levels, and guarantees for aseptic comditions; lower costs of
chemotherapy for the entire clinics. Currently, such a unit

functions at the Republican Research and Practical Center of
Pediatric Oncology, Hematology and Immunology (Repub-
lic of Belarus).

Results

Solutions of cytostatic drugs are prepared by medical nurses
according to the requirements from clinical pharmacologists
and provisor, with respect to all the necessary regulations
and taking into account specific preparation rules for each
drug. Safe handling of anticancer drugs presumes proper us-
age of individual protection tools. Appropriate tools should
be used at all steps of handling with such drugs, including
their preparation, injections and utilization as well as when
handling biological fluids of the patients following recently
performed chemotherapy.

Conclusion

Arrangement of special unit for centralized dilution of cyto-
static drugs for all departments at the oncology clinics is the
optimal solution for the protection of personnel and rational
processing of anticancer medical drugs.

Keywords

Chemotherapy, cytostatic medical drugs, centralized dilu-
tion, protective measures, laminar air-flow boxes, safety.

HDEI/IMyLU,ECTBa LLeHTPa/In30BaHHOI0 pa3BefeHnsa LUToCTaTuYyeCKnX rnperiapatos

IOnusa B. Mupenkosa

Pecnybnuxarckuil Hayuno-npakmuyeckuii Llenmp Oemckoil onkonozuu, emamonozuu u ummynonozuu, Pecnybnuka benapyco

Beepenue

XI/IMI/IOTepal’II/IH 3JI0KAaY€CTBE€HHDBIX 3a60)’[eBaHI/II7[ — 9TO
l'IpI/[MeHEHI/Ie B KJIMHWNYECKON HpaKTI/IKe TIEKapCTBeHHbIX
npenapaTOB, TOpMOSHIJ.H/[X pasMHoerme 491878 Heo6paT1/[—
MO I'IOBpe)I(JIaIOI.I_U/IX OI'IYXOTIeBbIe KJIeTKN. Heﬁ[CTBme -

TOCTAaTNYECKUX JIEKAPCTBEHHBIX CPENCTB (LUTOCTATUKOB)
HaIlpaBjIeHO Ha YHUYTOXKeHMe OBICTPO MEJLAIVIXCA KIIeTOK.
IToaToMy uX HeiiCTBUIO MOJBEPralOTCA HE TOTbKO PAKOBbIE
KJIETKM, OT/IMYAIOLIECS BBICOKOI CKOPOCTBIO JieJIeH) s, HO
TalOKe M Jpyrue OBICTPO HesAlyecs KJIeTKM OpraHu3Ma.
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CyliecTByeT MHOXXECTBO Pa3HBIX BHUJOB IIPOTUBOOIYXO-
JIeBBIX JIEKAPCTBEHHBIX CPEJCTB, KOTOpbIE IIO-PAasHOMY
BO3/IE/ICTBYIOT Ha KIE€TKM Ha PasHbIX CTAMAX UX JeIeHNS
n pemnukanyu. CodeTaHre HECKOMBKUX I[UTOCTATUKOB,
KOTOpble pabOTAIOT Ha Pa3HBIX 9TANAX KJIETOYHOIO LUKIIA,
[PUBOANUT K YHUYTOXKEHNUIO GO/MBIINHCTBA PAKOBBIX KIIETOK.
C BBefieHMEM TIOMXVMUOTEPAIINY, BCTA/T BOIPOC O TIPUTO-
TOBJ/IeHVN (Pa3sBeleHNI) UTOCTATNIECKUX JIEKAPCTBEHHBIX
CPEfICTB B YCTIOBUSAX, 0OecednBaommx 6e30macHoCTb Kak
I MEIULVHCKUX PaGOTHUKOB, HELIOCPENCTBEHHO KOHTAK-
TUPYIOIUX C HUMY, TaK U /IS TTALMEHTOB.

Marepuanbl n metToabl

OpFaHI/ISaHI/IH KaOuHeTa LIEHTPaNMN30BAHHOTO IIPUTOTOB-
JICHUA UUTOCTATUKOB /I BCEX OTI[eJ'IeHI/Hu/I KJIMHUKIN OHKO-
JIOTNYECKOTO HpO(l)I/[TIH ABJseTcsa Hanbosee ONTUMAIbHbIM
penieHnem. HpeI/IMYHIeCTBa TAKOro IIoAX0aa K IpUroToBsie-
HUIO LOUTOCTATUKOB: OpraHM3anyAa 3alllVTHBIX MEPOIIPpUA-
TUN TI0 MMHVIMU3al BpETHOTO BOS,[[C]‘/'ICTBI/IF[ OUTOCTATU-
KOB Ha OpraHM3M MEIMIMHCKUX pa6OTHI/IKOB; IIOBBIIIECHUE
6e30IacHOCTI [JIs1  MAalMIEHTOB: KOHTPOIb XMMHMOTEpa-
Iy CrienyaaycTaMyl Ha pa3HbIX YPOBHAX U obecreyenue
ACCIITUYECKUX YC)'IOBI/HZ pa6OTI)I; CHIMDKEHINE CTOMMOCTU
IIPpOBENEHNA XVIMNOTEPANINN /I KJIVMHVKN B 1I€TIOM.

Pe3ynbratbl

Ha ceropusumamit genp B Pecrny6nmkaHCKOM HAaydHO —
NpaKkTU4IecKoM LleHTpe NeTCKOM OHKOJIOTUM, FeMaTONIoTMI
u nmmyHonorun (Pecriybnuka Benapycs) dyHkimonupyer

0D-05
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Kabuuer momo6HOro mpodwaa. IIpurorosreHme pacTBO-
POB ILIUTOCTATUKOB OCYIIECTB/ISIETCS MENULMHCKUMIU Ce-
CTpaM;t [0 TpeGOBAHUAM, NOTYyYEHHBIM OT IIPOBU30PA,
C COOMIofieHNeM YCTAaHOBJIEHHBIX HOPMATMBOB U YYETOM
crieruuKy BOCCTAHOBIEHUSI KaXJOTO OTHENbHOIO IIpe-
mapaTa. BesomacHoe obpaileH1te ¢ IPOTUBOOMYXOIEBbIMU
JIeKapCTBEHHBIMI CPeACTBAMIL IIPEAIONaraeT MpaBUIbHOE
UCIO/Ib30BaHUe CPEACTB MHANBIAYaIbHOI 3amuTbl. CooT-
Bercreytomue CV3 ciegyer ucronb3oBaTh Ha BCEX ITalax
obpalieHns ¢ TAKMMI IIperapaTaMit, BK/II0Yast IOfiTOTOBKY,
BBeJleHMe U YTWIN3AINIO, a TaKKe pu pabote ¢ 61onorn-
4eCKMMM )XUIKOCTSMY OPTaHM3Ma MalIeHTOB, KOTOPBbIe He-
IABHO IOy MV XMUMUOTEPATINIO.

BbiBopbl

Opranusaums cHelyaabHO OOOPYLOBAaHHOTO KabuHeTa
I[EHTPaIM30BaHHOTO pa3BefleHNs LIUTOCTAaTUKOB I BCEX
OT/e/IeHMII KJIIHUKM OHKOJTIOTMYeCKOro Ipo¢uIsi ABJAeT-
cs1 Hanboee ONTMMAIbHBIM PelleHeM IPOOIeM 3al[UThI
IepcoHasa, 0e30MacHOCTH /I MALJEHTOB, palyioHaNIu3a-
oy paboTbl € HIPOTUBOOIYXONEBBIMU JIEKAPCTBEHHBIMU
CpencTBaMu.

KnioueBble cnoBa

Xummorepamnus, IUTOCTATUIECKIE JIEKAPCTBEHHBIE Cpel-
CTBa, LIEHTPA/M30BAaHHOE pas3BefjeHIe, 3allJTHbIE Mepo-
IpUATISL, TaMIHAPBI, 6e30macHoe obpaleHe.

I Approaches, problems and prospects of nursing education in Russia

Natalia G. Petrova
Pavlov University, St. Petersburg, Russia

Contact: Dr. Natalia G. Petrova, e-mail: nursingdep@mail.ru

Ensuring a high-quality medical care is possible when there
are necessary conditions, the most important of which is the
professionalism of all categories of medical staff, the most
numerous category of which are nurses. The nurses receive
their education predominately in colleges. The new educa-
tional standard provides for a significant (1 year) reduction
in the duration of this training, which, in our opinion, will
significantly affect its quality. Nurses can also receive high-
er education in the form of bachelor’s and master’s degrees,
which significantly improves the quality of nursing care and
corresponds to international trends. However, unlike oth-
er countries, there is no differentiation of bachelor’s degree
directions in the field of nursing in Russia, which does not
allow for targeted training within the framework of the fu-
ture specialization of nurses, and the lack of a clear list of
recommended disciplines in the standard significantly com-
plicates the academic mobility of students. There is no target
set of bachelors. There is also no possibility to differentiate
the programs and terms of bachelor’s degree preparation de-
pending on presence (or absence) of their special education.
Training in a master’s degree (“Public Health” or “Manage-
ment in nursing”) does not give a preferential right to hold
managerial positions and an appropriate incentive to receive
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this education (professional retraining in the organization of
nursing is sufficient to occupy the position of a senior nurse).
The earlier Concept of nursing development provided for the
creation of a scientific specialty in nursing management, but
this was not implemented, which greatly restricts the con-
duct of scientific research in various areas of nursing activity.
So, the opportunities for professional and career growth of
nurses are limited, and this situation reduces the motivation
to obtain a higher level of education. Special attention should
be paid to the issues of specialization of nursing activities.
One of medicine development directions is its specialization,
which, in particular, is reflected in the increasing number of
medical specialties. Accordingly, there are also specifics of
the work of nurses in various medical organizations (divi-
sions). However, the list of nursing specialties is quite limited
and does not differ in different structures. For example, the
new order of the Ministry of Health of the Russian Federa-
tion No. 55n of 5.02.2021 provides for the presence of at least
6 specialists-doctors in the field of pediatric oncology and
hematology and only traditional nursing specialists (a post
nurse, a procedural nurse, a dressing nurse). The latter at the
stage of obtaining education do not have a sufficient idea of
the future field of activity and when applying for a job in the
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relevant departments, they must go through a difficult peri-
od of adaptation (primarily professional, but also psycholog-
ical), which should be regulated accordingly (including the
financial incentives for mentors). And taking into account
the constantly updated medical and organizational technol-
ogies in this branch of medicine, it is necessary to organize
a special system of advanced training for nurses, but not in
its traditional form, but taking into account the specifics and

best practices of leading domestic and foreign clinics. All of
the above dictates the need to create a Concept for the devel-
opment of nursing that meets modern requirements, includ-
ing the revision of the system of nursing education.

Keywords

Medical nurses, nursing education.

Moaxoabl, npobnemMbl U NepcnekTBbI CECTPUHCKOrO 0bpa3oBaHma B Poccuu

Haranuna I. Ilerposa

Ilepsuviii Cankm-Ilemep6ypeckuii eocyoapcmeeHHuiti meduyurckuil ynusepcumem um. V. I1. Ilasnosa, Canxm-Ilemep6ype,

Poccust

ObecrieyeHre BHICOKOTO KayecTBa MENUIIMHCKON ITOMOIIN
BO3MOXKHO IIPU COOIOfleHUM PsAJa YCIOBUIL, BaXKHENIINM
U3 KOTOPBIX SAB/AETCA MPO(EcCHOHaNN3M BCeX KaTeropuii
MEeVILIMHCKUX COTPYJHMKOB, Hambolee MHOTOYMCIEHHON
KaTeTropuii KOTOPBIX ABJAETCA CPEIHUI MeUIMHCKMIA Tiep-
conan (CMII). IIpenmyinectBenHo moproroska CMII Be-
[eTCs B CPEHNUX CIIelIMa/IbHBIX Y4eOHbIX 3aBefleHIAX (ydn-
JMIax u Komremkax). Hosbllt 06pasoBaTenbHbl CTaHAAPT
IpefycMaTpuBaeT CyljeCTBeHHOe (Ha 1 rof) cokpalleHue
IIMTENbHOCTY 3TON MOATOTOBKM, YTO, HA HAlll B3ITIAJ, CY-
I[eCTBEHHO NOB/INAET Ha ee KadecTBO. Taxoke CMII MoxkeT
HONyYUTh BbICIIee obOpasoBaHMe B ¢opme OakamaBpuara
M MarucCTpaTyphbl, YTO CYIIECTBEHHO IOBBLIIIAET Ka4eCTBO
CEeCTPMHCKOJ IOMOIY M COOTBETCTBYET MEXKYHapOJHBIM
TeHfleHMAM. OfHAKO B OT/IM4YME OT 3aNajiHbIX CTpaH B
Poccun  orcyrcrByer mmddepeHIMpOBKAa HalpaBIeHUI
OakanmaBpuara B 00JIaCTU CECTPUHCKOTO lea, 4TO He II0-
3BOJISIET MPOBOAUTD 1IeJIEBYI0 MOATOTOBKY B paMKax Oymy-
Ieii CHeluany3aluy MeMIMHCKIX CecTep, a OTCYTCTBYE B
CTaHJjapTe YeTKOTO IIepedyHsA PeKOMEeHJYeMbIX AMCIMUIUINH
B 3HAUUTE/IbHOI CTEIIeHU OC/IOXKHAET aKafleMU4ecKylo Mo-
OMIBHOCTD CTyHeHTOB. He mpemycMoTpeH 1eneBoii Habop
6akamaBpoB. OTCYyTCTBYET TaK)Ke BO3MOXKHOCTD AN depeH-
IIMPOBATh IPOTPAMMBbI 1 CPOKU TIOATOTOBKY OaKaTaBpoB B
3aBUCHMOCTM OT Hanmmuus (OTCYTCTBUSA) y HUX CPEIHEro
cIienanbHoro obpasosanus. [TogroroBka B Marucrparype
(«ObmuecTBeHHOE 3ApaBOOXpaHeHMe» NUOO «YIpaBieHue
CEeCTPMHCKOJ [ieATe/IbHOCTIO») He JaeT NMPEeUMYILeCTBEH-
HOTO IIpaBa 3aHMMAaTb PYKOBOJAIINE IOJDKHOCTU U COOT-
BETCTBYIOI[ETO CTUMYJIA JUIA MOMy4eHNUs TaHHOTO 06paso-
BaHMA (JUIA 3aHATUA JO/DKHOCTU CTaplleil MeJUIIMHCKOI
CeCTphI OCTATOYHBI ITPOQECCHOHANbHAS TIePEeNOirOTOBKA
0 OpraHM3alMU CeCTpUHCKOro pena). CyllecTBOBaBIIel
Konuenuueit pasBUTHA CECTPUHCKOTO flefia IpefycMaTpu-
BaJIOCh CO3/laH}e HayYHOM CIIelMaIbHOCTY IO YIPaB/IeHUIO
CeCTPUHCKVM JEeTIOM, OffHaKO 3TO He ObIIO peann3oBaHo,
YTO BeChbMa OTPAHMYMBAET IPOBEfIeHMe MCCePTalMOHHBIX
VICCTIEIOBAHMIA IO PA3/IMYHBIM HAIIPABIEHMAM CeCTPMHCKOM
mesrenbHOCTU. T.e., BOSMOXHOCTY MPO]ECcCHOHATBHOTO U
KapbepHoro pocta CMII HeBemuKy, 4TO CHMXKaeT MOTUBA-
IMIO B IONy4eHNM 60Jlee BBICOKOTO YPOBH: 00pa3oBaHMA.

Ocob6oro BHUMaHMA 3aCTy>KVMBAIOT BOIIPOCHI CIIEIMan3a-
LMY CECTPUHCKON flessTenbHOCTU. OHMM 13 HaIpaB/IeHUI
PasBUTKA MEIMLIVMHBI ABAETCA ee CIelanu3anus, 4To, B
YaCTHOCTY, HaXOOUT OTpakeHMe B yBeludeHuu (M3MeHe-
HUMY) 4¥C/Ia BpadeOHBIX crienyanbHocTell. COOTBETCTBEHHO

CylIecTBYeT M crienudrka paboThl CPefHET0 MEAMUIIMHCKO-
ro IEePCOHaNa B Pa3IMYHBIX MEIMLMHCKUX OpTaHM3aLMAX
(moppaspenennsax). OgHAKO MepedeHb CEeCTPUHCKUX CIIeIN-
a/IbHOCTEN JOCTaTOYHO OTPAaHMYEH I HE OT/IMYAETCA B Pas-
JMYHBIX CTPYKTypax. Hanpumep, B HoBoM npukase M3 PO
Ne55n o1 5.02.2021 npegycMOTpeHO Hanum4ye Kak MUHUMYM
6 crenMamMCTOB-Bpadell B 00/IaCTI JIeTCKON OHKOJIOTUM U
reéMaTO/IOTVM U TPAAVIIMOHHbIX CIELMATNCTOB CECTPUHCKO-
ro fiena (MeAMIHCKAsA cecTpa MOCTOBas, MEJULIMHCKAA Ce-
CTpa IpOLeAyPHOI, MEAMIIMHCKASA CeCTpa MepeBsA304HOI).
[TocnepHue Ha 9Tamne MONMyYeHUs 0OpPa3OBaHNA He UMEIOT
TOCTATOYHOTO MpeNCTaB/IeHNus o OynyIeil chepe mesATeNnDb-
HOCTH U IIPY HOCTYIUIEHNUM) Ha paboTy B COOTBETCTBYIOLIVE
Hofipasfie/ieHns NO/KHBI IPOMTU CTIOXKHDIN Mepuoy, ajiam-
Tanuu (B IIepBYIO Ouepefib, IPO(eccrOHaIbHOI, HO TaKKe U
TICHIXOJIOTMYECKOII), YTO JIOJDKHO OBITH COOTBETCTBYIOMINM
06pasoM pernaMeHTMPOBaHO (B T.4. C TOUKM 3PEHUA MaTe-
PMaJIbHOTO MOOIIPEHMsI HACTABHMUKOB). A C y4eTOM HOCTO-
SHHO OOHOBIIAIOMINXCA MEIUIMHCKIX U OPIaHM3aI[IOHHBIX
TEXHOJIOTMII B NAaHHOU OTpPAcIu MeMIVHBI HeoOXOAMMO
OpraHM30BbIBATb CHELMATbHYIO CHCTEMY IOBBIIIEHMA KBa-
mmuduKaIMM cectep, HO He B ee TPAAUIMOHHOI (opMe, a ¢
y4eTOM CrenMMKN U IepeoBOro OMbITA BeIyIINX OTede-
CTBEHHBIX U 3apyOeXHBIX KIMHMK. Bce ykasaHHOE IMKTY-
eT HeoOXOMMOCTb CO3JJaHMsA OTBEYAIOlell COBPEMEHHBIM
TpeboBaHyAM KoHlLennum pasBUTHA CECTPUHCKOTO JieNa,
BK/II0Yas IEPECMOTP CUCTEMbI HOATOTOBKM CIIELIMATIICTOB.

KnioueBble cnoBa

Cpenuuit MEIUIIMHCKAIT TIEPCOHAN, CECTPUHCKOE 06pa3o-
BaHIUe.

CTT JOURNAL | VOLUME 10 | NUMBER 3 (SUPPLEMENT) | SEPTEMBER 2021 123



0D-06

ORGANIZATIONAL ISSUES AND DONORSHIP |

Optimization of blood transfusiology service at the First St. Petersburg State Medical
University and improvement of hemocomponent supply for the patients subjected
to transplantation of hematopoietic stem cells and solid organs

Dmitry E. Pevtsov, Bakhovadin B. Bakhovadinov, Boris A. Baryshey, Irina I. Kulagina, Maria A. Estrina, Maxim A. Kucher,
Alexander D. Kulagin, Marina I. Likhacheva, Polina S. Kuga, Maria A. Sharapova

RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia
Contact: Dr. Boris A. Baryshev, phone: +7 (921) 912-69-43, e-mail: baryshevb@mail.ru

Introduction

The number of patients undergoing hematopoietic stem cell
(HSCT) and organ transplantation is growing every year
in the country. Their outcomes largely depend not only on
the degree of satisfaction of patients’ needs for donor blood
components, but also on their immunological and infectious
safety. In the clinics of R.M. Gorbacheva Research Institute
of Pediatric Oncology, Hematology and Transplantation,
Research Institute of Nephrology of the First St. Petersburg
State I.P. Pavlov Medical University, more than 420 alloge-
neic, autologous HSCTs are performed annually in adults
and children, as well as kidney transplantations in adult pa-
tients. Meeting the needs of patients with HSCT and organs
with effective and safe components of donated blood is an
important task of the blood transfusion department (BPK).
It provides blood components for patients with other pathol-
ogies undergoing treatment in university clinics. Production
activity of the blood bank is addressing the needs of trans-
plant and other patients supplying effective and safe compo-
nents of donor blood for 2015-2020, indicators of donation
of blood and components, collection and separation of do-
nor blood into components, issuance of blood components
to university clinics is based on the annual industry report-
ing form No. 39 (Appendix No. 3 to the letter of the Minis-
try of Health of the Russian Federation dated November 22,
2017 No. 13-2/10/2-8871) and other reporting documents.

Results

In 2020, the number of donors of blood and components
increased from 5,391 to 7183 compared to 2015, and the
supply of whole blood from 6879.3 liters to 13307.2 liters
(by 93.4%). The number of non-repayable donors increased
from 95.5% in 2015 to 100% in 2020. More than 95% of the
harvested blood was fractionated into components. As a
result of fractionation in 2020, 2333.9 liters of erythrocytes
were obtained, which is 97.1% more than in 2015 (1184.2
liters). The immunological safety of donor erythrocytes is
ensured by their obligatory leukoreduction (prevention of
allosensitization by HLA), X-ray irradiation (prevention of
GVHD), individual selection (screening of anti-erythrocyte
antibodies, erythrocyte compatibility test) and the use of
supplemental solutions (SAGM). In 2015, no more than 10%
of erythrocyte doses were leukoreduced (the main harvest
was in the erythrocyte mass), and in 2020 all erythrocyte
doses were leukoreduced and the preparation of erythrocyte
mass was completely stopped. In 2020, 62.3% of the harvest-
ed leukoreduced erythrocyte suspension in an additional
SAGM solution was subjected to X-ray irradiation. By the
end of 2020, the strategic stock of cryopreserved erythro-
cytes (-80°C) amounted to 35.8 liters. These are erythro-
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cytes of blood group 0, Rh-, Rh +, K-. In 2020, 27759 units
(0.6x10°) of thromboconcentrate were prepared by aphere-
sis, which is more than in 2015 (12010 units). In 2020, by
centrifugation, 641 units of thromboconcentrate were pro-
duced from blood units, compared to 4947 units in 2015,
and from blood units pooled, leucoreduced 365 units of
thromboconcentrate (2020) to 1280 units (2015). This ratio
is associated with the amount of platelet concentrate rejec-
tion at the expiration of the shelf life: apheresis/from a unit
of blood/pooled = 3.4%/28%/35%. Ensuring the infectious
safety of donor thrombocyte concentrate is carried out by
pathogen reduction (preventing the transmission of virus-
es, bacteria and protozoa) and leukoreduction (preventing
the transmission of intracellular viruses). Immune safety of
donor platelet concentrates is achieved by mandatory leu-
koreduction (prevention of allosensitization by HLA), X-ray
irradiation (prevention of GVHD), individual selection
(screening of antiplatelet antibodies, platelet compatibility
test) and the use of additional solutions (SSP +). In 2020, 16
patients with platelet refractoriness were tested for compat-
ibility with 90 samples of platelet concentrate. Only 40 were
compatible. In 2020, 2800.1 liters of fresh frozen plasma were
procured, which is more than in 2015 (1534.7 liters). All the
patients with HSCT receive only leukoreduced components
of donor blood, irradiated with X-ray (25 Gray) and indi-
vidually selected. From the total procurement of the DIC in
2020: 73.46% of erythrocytes, 10.95% of fresh frozen plasma
and 90.99% of platelets were used for transfusion to patients
of the R.M. Gorbacheva Institute, the rest of the components
were given to other clinics of the university. There is also a
decrease in the rejection of donor blood components suita-
ble for transfusion as a result of the expiration of the shelf life
in 2020 (1.1%) compared to 2015 (4.6%). The improvement
in performance was achieved as a result of optimizing the
management of blood transfusion media stocks.

Conclusions

The analysis of our blood bank in time course has shown an
increased number of non-repayable donors, higher numbers
of blood donations, donor plasma and - thrombocytophere-
sis, sharply decreased utilization rates for the blood compo-
nents, fulfillment of increased needs of patients at the uni-
versity clinics for high-quality and safe blood components.
Additional processing of the obtained components of donor
blood by leukoreduction, X-ray irradiation and pathogen
reduction, individual selection of erythrocytes and platelets
made it possible to ensure both infectious and immunologi-
cal safety for patients.

Keywords

Blood service, donation, blood service management.
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Ontummsaums TpaHcdy3monornyeckoin ayxbol MCN6IMY um. W. 11. Nlasnosa u ynyyweHme
obecneyeHnsi reMOKOMMOHEHTaMM BO/bHBIX, NepeHeCIUNX TPAHCNAAHTALMI0 FeMONO3TUYECKMX

CTBONOBbIX KJIETOK WU COJINAHbLIX OPraHOB

Ovutpuii 3. IleBuos, baxosagun b. baxoBaminos, bopuc A. bapsimes, Vipuna V. Kynaruna, Mapusa A. 9cTpuHa,
MaxkcuMm A. Kyuep, Anexcangp [I. Kynarun, Mapuna U. JInxadesa, Ilonuna C. Kyra, Mapus A. lllapanosa
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eocyoapcmeennuiii meouyurckuil ynusepcumem um. V. I1. Ilasnosa, Canxm-Ilemep6ype, Poccus

Beepenue

C KaX[pIM TOfIOM B CTpaHe pacTeT KOMMYeCTBO OONBHBIX,
KOTOPBIM OCYILeCTB/AETCA TPAHCIUIAHTALUsA TeMOIIO3TH-
yeckux cTBonoBbIX KaeTok (TT'CK) u opranos. VIx ucxopst
BO MHOTOM 3aBUCAT He TOJIBKO OT CTeIleHU yHOBIEeTBOpe-
HUsI TOTPeOHOCTM OONMBHBIX B KOMIIOHEHTAX JOHOPCKOI
KPOBU, HO M OT UX VIMMYHOJIOTMYECKOI, a Takoke MH(eK-
IMOHHOJ Oe3omacHocTi. Ha 6ase KIMHMKM Hay4HO-VIC-
CNIeJlOBATeIbCKOTO MHCTUTYTA JIETCKOV OHKOJIOTMM, TeMa-
TOMOrMY ¥ TpaHcIIaHTonormyu uMenu P.M. Topbadesoit,
HAay4YHO-MCCIeOBATeIbCKOTO  MHCTUTYTa  Hedpomormu
ITeporo Cankr-IleTepOyprcKoro rocymapcTBEHHOTO Me-
IVIIHCKOTO yHMBepcuTeTa uMeHM akajgemuka V. II. ITas-
noBa MuH3apaBa Poccyn exxerogHo ocylecTsiusaeTcs 6onee
420 annoreHHbIX, ayronornyHbix TT'CK B3pocibIM 11 reTsaMm,
TPaHCIUIAaHTALVM HOYeK B3pOCIbIM OonbHBIM. Obecnede-
Hue norpebHocreit 6onbHbIX ¢ TTCK 1 opranoB agdex-
TUBHBIMU ¥ 0€30MacCHBIMM KOMIIOHEHTaMU J[OHOPCKOII
KPOBM SBJII€TCS BOKHOI 3ajjauell OTAeNeHNs IlepeNnBaHNs
kpoBu (OIIK). OHo obecreurBaeT KOMIIOHEHTaMU KpO-
B U GOJIBHBIX C JPYTUMMIU IIaTONOTMAMMY, HAXOMAIMXCA Ha
JIeYeHNM B YHUBEPCUTETCKUX KAMHUKaAX. bbina mpoanamu-
3MpOBaHa IIPOU3BOACTBeHHaA HesATenpbHocTh OIIK 1o obe-
CIIEYEHNIO0 NMOTPeOHOCTY TPAHCIUIAHTALMOHHBIX U APYIUX
60bHBIX 3¢ GeKTUBHBIMU U 6e30IIaCHBIMI KOMIIOHEHTaMU
TOHOPCKOM KpoBu 3a 2015-2020 roppl, 1oKasaTeny JOHOP-
CTBa KPOBM U KOMIIOHEHTOB, c6Opa M pasfeneHus JOHOP-
CKOIl KpOBM Ha KOMIIOHEHTBI, BBIJady I'€MOKOMIIOHEHTOB
YHMBEPCUTETCKMM K/IVHMKAM, Ha OCHOBAHMMU €XKETOJHON
orpacneBoil ordeTHOI GopMbl Ne39 (ITpmmoxenue Ne3 k
nuceMy MuHucrepcTBa 3mpaBooxpaHeHua Poccuiickont
Depepanym or 22.11.2017 Ne 13-2/10/2-8871) u gpyrum or-
YeTHBIM JJOKYMEHTaM.

Pe3ynbratbl

B 2020 rogy Konm4ecTBO SOHOPOB KPOBM ¥ KOMIIOHEHTOB
1o cpaBHeHuO ¢ 2015 rogoM Bospocio ¢ 5 391 o 7183, a 3a-
TOTOBKa L1eJIbHON KpoBu ¢ 6879,3 11 1o 13307,2 1 (Ha 93,4%).
Yucmo 6e3B03Me3gHBIX JOHOPOB Bo3pocia ¢ 95,5% B 2015
rozy mo 100% B 2020 ropy. bonee 95% 3aroToBneHHOI Kpo-
BI MOABepranach (pakiMOHMPOBAHNIO HA KOMIIOHEHTBL
B pesynbrate ¢pakimonnposanus B 2020 Tofy mOITydIeHO
2333,9 1 spurponuTos, 4to Ha 97,1% 6onpire yem B 2015
ropy (1184,2 m). ObecneyeHne MMMYHONOTMYECKOI 6e30-
MIACHOCTM JOHOPCKMX IPUTPOLUTOB OCYLIECTBIAETCA MUX
06s13aTeNIbHOII IeIKOpenyKIueil (IpefoTBpalleHIeM ajljIo-
cerncrbunusanuu mo HLA), peHTreHOBCKMM 06mydeHneM
(mpepotBparenuem PTIIX), nHAMBUAYaIBHBIM OZO0POM
(CKpMHVHT aHTMASPUTPOLMTAPHBIX AHTUTE, TeCT Ha CO-
BMECTUMOCTD II0 3PUTPOLUTAM) U KCIIONb30BaHMe [o6a-
BOYHBIX pacTBOpoB (SAGM). B 2015 ropy neiikopemyKumum
opBepriocs He 6omee 10% 703 3pUTPOUNTOB (OCHOBHAS

3aroTOBKAa IPUXOAWIACh Ha SPUTPOLUTHYIO Maccy), a B
2020 ropy ObUIM JEVIKOpENyLPOBAHbI BCE JJO3bI SPUTPO-
LTOB ¥ MTOJTHOCTDIO TPEKPAIeHO IPUTOTOBIEHNE IPUTPO-
uuTHOM Maccel. B 2020 rony 62,3% 3aroTOBNIEHHOI JIENKO-
PenYLMPOBAHHON SPUTPOLUTHON B3BECKH HA [OOABOYHOM
pactBope SAGM 10ABepIIM peHTTeHOBCKOMY OOTyYeHUIO.
K oxonvanuio 2020 ropa cTpaTerndecKuii 3amnac KpMoKoH-
cepBUpOBaHHbBIX apurponutoB (-80°C) cocraBun 35,8 1.
910 sputpounutsl rpymmsl kposn 0, Rh- , Rh+, K-. B 2020
rogy MeromoM adepesa sarorosneHo 27759 em. (0,6x10°)
TPOMOOKOHIIEHTpaTa, 4yTo 6osblue yeM B 2015 roxy (12010
ex). B 2020 ropy MeTopoM LieHTpUYTMpOBAHNA 13 eAVHIILL
KPOBU MpPOM3BeNeHO 641 em. TPOMOOKOHI[EHTpAaTa, Mpo-
tuB 4947 en. B 2015 rogy u U3 eAMHUL KPOBU IIy/IMPOBAH-
HbI€, JIEIKOPEeNyLUPOBaHHbIe 365 efl. TPOMOOKOHI[EHTpaTa
(2020 1.) x 1280 ex. (2015 r). ITO COOTHOIIEHNE CBA3AHO C
BeJIMYMHOI Opaka TPOMOOKOHIIEHTPATa 10 ICTEYeHWIO CPO-
Ka XpaHeHN:: adepes/n3 eVHNIBI KPOBIU/IIY/INPOBaHHBIE =
3,4%/28%/35%. Obecrievenre NHPEKIMOHHON 6€30TacHO-
CTU JOHOPCKOTO TPOMOOKOHIIEHTPATa OCYIIeCTB/IAETCA T1a-
TOTeHpeRyKuyell (IpefoTBpallieHNeM Iepefiadll BUPYCOB,
OaKkTepuit ¥ IPOCTENMINNX) M JIeNKopeaykumeit (Ipenor-
BpallleHNeM Iepefjadyl BHYTPUKIETOUHBIX Bupycos). Obe-
CIleYeHNe MMMYHOJIOTMYEeCKON 0e30IacCHOCTI JOHOPCKOTOo
TPOMOOKOHIIEHTPATa OCYILIeCTBILACTCA 06513aTe/IbHOI JIel-
Kopemykuyell (IpefoTBpallieHNeM aJUI0CeHCUOMIN3AIN
mo HLA), penrreHoBckmM ob6nydeHreM (IpemoTBpaiie-
HreM PTIIX), MHAMBMAYaMbHBIM HOZOOPOM (CKPMHMHT
AHTUTPOMOOILIUTAPHBIX AHTUTEN, TeCT HAa COBMECTUMOCTH
0 TPOMOOIUTAM) U UCHOMb30BaHNe T0OABOYHBIX PACTBO-
poB (SSP+). B 2020 r. 16 maumeHTam ¢ pepakTepHOCTHIO
K TPOMOOIITaM IIPOBE/IN TeCT Ha COBMECTUMOCTD ¢ 90 006-
pasuamu TpoMboKoHIeHTpaTa. COBMECTUMbBIMI OKA3a/IICh
mnub 40 u3 Hux. B 2020 rogy 6bu10 3arorosaeno 2800,1 1
CBEXXe3aMOPOXKEHHOI IUIasMbl, 410 Gosbie yem B 2015
rony (1534,7 ). Bece maumentst ¢ TTCK nonyvator kinerod-
Hble KOMIIOHEHTBI JOHOPCKOJ KPOBU TO/IBKO JICIIKOPELyLIU-
pOBaHHBIe, 0OIy4eHHbIe peHTreHoM (25 Ipeit) u mo nHAU-
BUya/lbHOMY HOR60pY. V3 obmeit 3arorosku OITK B 2020
ropy: 73,46% spurpouutos, 10,95% cBexxe3aMOpOKEHHO
wrasmsl 1 90,99% TPOMOOIMTOB MCIOMTB30BAHBI /ISl TPAHC-
¢ysun nmanuentam xmHukn HAMAOIuT um. P. M. Top-
6a4eBoIl, OCTA/bHble KOMIOHEHTHI OBUIM BBIIAHBI APYTUM
KIMHUKaM YHUBepcuTeTa. Taxke OTMedaeTcs yMeHblIe-
HUe BBIOPaKOBKY KOMIIOHEHTOB JOHOPCKOJ KPOBYU TOJJHBIX
I TPaHCQY3UM B pe3y/IbTaTe MCTeYeHVA CPOKa XpaHEeHN
B 2020 r. (1,1%) mo cpaBHeHuto ¢ 2015 r. (4,6%). Yirydure-
HIe IIOKa3aTesleil JOCTUTHYTO B Pe3y/IbTaTe ONTHMU3ALN
yIIpaBjIeHMs 3allacaMii FeMOTPaHCPY3MOHHBIX Cpell. BriBo-
mbl. B pesynbrare anammsa gearenpHocty OIIK B fuHaMuke,
OBIO TIOKA3aHO YBeIMYEHNE KONMYecTBa Ge3BO3ME3IHBIX
TOHOPOB, KOIMMYeCTBa KPOBOJAAY, JOHOPCKOTO IIasMa U —
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TpoMboLuTOdEpesa, pe3KOro CHIDKEHNSI YTUIN3ALNU KOM-
[IOHEHTOB KpOBM, IIOJIHOE YIOBIETBOPEHNE BO3POCIINX
B AMHAMMKe IOTPeOGHOCTell GONMBHBIX YHMBEPCUTETCKUX
K/IMHMK KaueCTBEHHBIMI U 0e30MaCHBIMM KOMIIOHEHTaMU
KpoBu. JlomonHuTenbHass 06paboTKa MONTyIeHHBIX KOMIIO-
HEHTOB JTOHOPCKOV KPOBM IIyTEM JIEMKOPERYKIIM, PEHTTe-
HOBCKOTO OOJIydIeHMs U aTOTeH-PeAYKIUY, NHVBHIYalIb-
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HOTO TIOf6Opa SPUTPOLUTOB U TPOMOOIMTOB IO3BOJIVIN
obecreynTh KaK MHQEKIMOHHYIO, TaK U MMMYHOJIOIMYe-
CKy10 6€30IaCHOCTD 711 6ONbHbIX.

Kniouesbie cnosa

Crnyx6a KpoBU, JOHOPCTBO, MEHEKMEHT CITYXOBI KPOBI.

Influence of the qualitative characteristics of thrombocyte concentrate on its clinical
efficacy in the treatment of oncohematological patients

Maria A. Sharapova

Blood Transfusion Department, RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia
Contact: Maria A. Sharapova, phone: +7 (904) 632-64-69, e-mail: kvakva29@gmail.com

Introduction

Platelets play a key role in the process of blood clotting after
vascular injury, regulating the wound healing process. Plate-
let concentrate (PCT') isolated from donor blood is a suspen-
sion of viable and hemostatically active platelets in plasma
and with the addition of a platelet storage solution, prepared
by serial centrifugation of preserved blood or by the meth-
od of platelet apheresis of blood from single donors. Platelet
concentrate obtained by plateletapheresis is a CT scan pre-
pared from, at least, 1.5 L of blood from an individual donor
with a blood cell separator (Trima Accel, MCS, Com Tec)
Such PCT contains at least 2.0*10" platelets in 200-300 ml
of plasma, or in 150-180 ml of solution for platelet storage,
at a volume of 240 ml. From 2013 to 2020, the number of
hematopoietic stem cell transplants was increased, thus re-
quiring more platelet concentrates. Harvesting of apheresis
platelets provided 4098 therapeutic units (200*10°) in 2016,
and this figure increased to 6300 therapeutic doses in 2019.
When choosing a component for transfusion, the following
factors must be taken into account: the number of platelets
in the donor, the number of platelets in the component, the
immature platelet fraction (IPF) in donor blood, and IPF
numbers in the platelet concentrate. The immature platelet
fraction (IPF) is a more accurate marker of platelet forma-
tion and reflects the percentage of immature platelets from
their total number. This index denotes newly formed plate-
lets with an increased content of RNA, the number of which
correlates with the activity of megakaryocytes. Immature
platelets are more reactive than mature ones and have an

increased prothrombotic potential. Young immature plate-
lets, which have a high density and residual amount of RNA
(traditionally called reticulated platelets), are more reactive
because they are able to form and release more thrombo-
genic substances, which are important markers of platelet
activation.

Materials and methods

The study involved 50 donors, with male/female ratio of
45/5, the age range was from 18 to 41 years old, with blood
platelet counts from 200*10° to 400*10°%/1. The level of IPF
in the donor before donation and in the platelet concentrate
was determined. From the data obtained, the following con-
clusions can be drawn: there is a direct relationship between
IPF in the harvested platelet component and IPF in the do-
nor blood. With IPF> 15.03 in the donor, the IPF in the com-
ponent will be 59.30 (p <0.05).

Conclusion

It is advisable to procure platelet concentrate from donors
whose IPF is >15.03, or to take this into account when select-
ing donors. At IPF level exceeding 15.03, the platelet increase
after transfusion is higher. It is necessary to continue further
research on the relationship between the donor IPF level and
the increase in the patient’s platelet level.

Keywords

Platelets, platelet concentrate, immature platelet fraction.
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Beepenue

TpoMO6OIUTEI UTPAIOT BaXKHYIO PO/Ib B Ipolecce TpoM6bo-
06pasoBaHMs IOCIE IOBPEXEHUSI COCYHOB, PEryINpo-
BaHNMM IIpoIlecca 3aXXUBJeHMs paH. KoHIleHTpaT Tpom-
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6ountoB (KT), BbIeneHHBIN U3 JOHOPCKON KPOBU — 3TO
CYCIIeH3Ms1 JKM3HECIIOCOOHBIX M TeMOCTATHYECKN AKTUB-
HBIX TPOMOOLMTOB B IIasMe 1 ¢ JoOaB/IeHNEM pacTBoOpa
I XpaHeHVsI TPOMOOLMTOB, HPUTOTOBIEHHAs METOLOM
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CepUITHOTO L[eHTPUYIMPOBAHNsI KOHCEPBUPOBAHHON KPO-
BI WM METOfIOM TpoMbounTadepesa KpOBM OFHOTO LOHO-
pa. KoHueHTpar TpoMOOLNTOB, MOTyYEeHHBII TPOMOOLNU-
tadepesom - 310 KT, 3aroToB/eHHbI He MeHee, YeM 13 1,5
JIMTPOB KPOBU OffHOTO JJOHOPA Ha CermapaTope KIeTOK Kpo-
Bu (Trima Accel, MSC, Com Tec). Takoit KT copmepxut e
meHee 2,0*10" tpomboruTo B 200-300 M1 rmasmsl 1160 B
150-180 M maasMel ¢ fobaBIeHreM pacTBOpa M/ist XpaHe-
HUst TpoMbormToB o6bpemom 240 M. B mepuop ¢ 2013 mo
2020 ropibl KOMMYECTBO TPAHCIUIAHTALINI T€MOIIO3TUYECKUX
CTBOJIOBBIX K/IETOK YBeIMYMBACTCS M KaK CIIEfCTBUE pac-
TeT HeOOXOAMMOCTDb B 3aTOTOBKE KOHIIEHTpATa TPOMOOLM-
TOB. 3aroroBKa adepe3HbIx TpoMbouuToB B 2016 roxy co-
craBsina 4098 neue6HbIX 103 (200710°), B TO BpeMst Kak B
2019 atoT mokasarenb yBeMudmics 5o 6300 eue6HBIX [03.
[Tpu BbI6GOpE KOMITOHEHTA TIPY MEPeTMBAHMY HEOOXONUMO
YIUTBIBATD CrIefyIole (GakToOpbl: KOMUIECTBO TPOMOOL-
TOB Y JOHOpPA, KOMUYECTBO TPOMOOLUTOB B KOMIIOHEHTE,
nokasatenb IPF y monopa, nokasarens IPF B KoHnleHTpare
tpombonmToB. Dpakius Hespensix Tpomboruros (IPF)
sIB/IsIeTCsT Gormee TOUHBIM MapKepoM 0bpasoBaHims TpomM6bo-
LIIITOB M OTPaXkaeT IPOLIEHT He3PeNIbIX TPOMOOLUTOB OT X
0011ero KonmmyecTBa. ATOT IMOKas3arelb 0603Ha4aeT BHOBb
06pa3oBaHHbIE TPOMOOLIUTHI C MTOBBIMIEHHBIM COMEPXKaHMU-
em PHK, xonmnyecTBO KOTOPBIX COOTHOCKUTCS C aKTMBHO-
CTBIO MeTakaprorutoB. Hesperble TpOMOOIIUTH 00Tafat0T
Oorbliell PeaKTUBHOCTBIO, €M 3Perible, 1 IMEIOT TIOBBIIICH-
HBIIT IPOTPOMOOTIYECKIIT TTOTeHI[Mas . Mosofble He3perbie
TPOMOOLIUTHI, MMeIoIue OOMBIIYI0 INIOTHOCTb U OCTATOY-
Hoe konmndectBo PHK (TpapmiyoHHO HasbiBaeMble peTu-

0D-08

Ky/IMPOBaHHBIMYU TpoMboLuTaMu), o6/afgaoT 60blieit pe-
aKTUBHOCTBIO, IIOCKO/IBKY OHM CIIOCOOHBI 0OPa3OBBIBATH 1
BBICBOOOXKATH 60/IbIlle TPOMOOTEHHBIX BEIECTB, KOTOPbIE
SIBJISIIOTCST BOKHBIMI MapKepaMy aKTVBALM TPOMOOLIUTOB.

Marepuansl n metopbl

B uccnegopanuy npuHMManyu y4actue 50 JOHOPOB, COOT-
HOIIEHMEe MY>XUMH/XKEHIIVH COCTaBuIo 45/5, BospacTHasA
rpynma or 18 set o 41 roja. YpoBeHb TPOMOOLIVITOB OT
200*10° mo 400*10°. Ompepnensincsa yposens IPF y nonopa no
IDOHALVIM U B KOHIIEHTpaTe TPOMOOLVTOB. VI3 mMOy4eHHbIX
TAHHBIX MOXKHO CJiefIaTh CeAlyIolllie BbIBOABL:CYIIECTBYET
npsamas saBucumoctb Mexy IPF B komnonente n IPF y fo-
Hopa. [Tpu IPF >15,03 y monopa, IPF B Tpom6ounrapHOM
KOHIIeHTpaTe OyzeT cocTasiaTh 59.30 (p<0,05).

BbiBoAbI

ITerrecoo6pa3HO 3aroTaBNIMBATh TPOMOOKOHIIEHTPAT OT J0-
HOPOB, IPF KoTOpsIX >15,03 1111 y4UTHIBATH 9TO LI OTOOpE
mouopos. ITpu yposue IPF >15,03 mpupocT TpoM6OLUTOB
HOC/Ie UX IepelMBaHMs — Bbllle y manueHTos. Heobxoxu-
MO TIPOJO/LKUTD JajibHelilIee MCCAef0BaHNA 3aBUCYMOCTI
yposust IPF poHOpa u mpupocra ypoBHs TPOMOOLUTOB y
HalyeHTa.

KnioueBble cnoBa

Tpom6ouuTe, TPOMOOKOHLIEHTpAT, (paKiys He3pebx
TPOMOOLVITOB.

I Prevalence of allele-specific anti-HLA-antibodies
Olga S. Starikova, Ekaterina G. Khamaganova, Mikhail Yu. Drokov, Igor Yu. Urybin, Vera A. Vasilieva,

Ekaterina D. Mikhaltsova, Natalia N. Popova, Daria S. Dubnyak, Anna A. Dmitrova, Olga M. Koroleva, Natalia M. Nikiforova,
Zoya V. Konova, Mobile I. Akhmedov, Maria V. Dovydenko, Ulyana V. Maslikova, Feruza A. Omarova, Elmira I. Kolgaeva,
Anna S. Garmash, Larisa A. Kuzmina, Elena N. Parovichnikova, | Valery G. Savchenko |

National Medical Research Center of Hematology, Moscow, Russia

Contact: Mikhail Y.u Drokov, e-mail: mdrokov@gmail.com

Introduction

Several studies demonstrate that anti-HLA antibodies can be
detected in both patients and healthy donors. Risk factors for
anti-HLA antibodies formation are primarily pregnancy and
donor blood components transfusions. However, the mech-
anism remains the same and consists of exposure to foreign
donor cells alleles. However, data on exposure frequency
and immunogenicity of these alleles are not available. In our
study we tried to assess based on indirect data the frequency
of exposure to foreign HLA and their immunogenicity by
evaluation of anti-HLA antibodies occurrence rate in pa-
tients with hemoblastosis and bone marrow donors. Purpose
of our work was to evaluate the rates of anti-HLA antibodies
occurrence directed against various alleles and their immu-
nogenicity.

Materials and methods

We analyzed serum samples of 12 people, including 4 healthy
donors and 8 patients with hematological diseases (5, acute

leukemia; 1, MDS; 1, aplastic anemia; 1, primary myelofi-
brosis). The median age was 46.5 years (range 24 to 65). M/F
ration was 1/10, and the donor group included only women
with history of 2 or more pregnancies. Serum samples were
taken from patients before conditioning regimen initiation
and from donors prior to start of the stimulation. The pres-
ence of allele-specific anti-HLA antibodies in serum was
tested by solid-phase immunoluminescence analysis on the
LUMINEX platform. The assay is carried out on a 96-hole
plate. The patients serum is added to the microspheres car-
rying antigens of different HLA loci on their surface. If se-
rum contains antibodies, then an antigen-antibody complex
is formed on the surface of microspheres. Then anti-human
IgG connected with phycoerythrin is added and incubated.
And then the fluorescence intensity is measured. “Positive”
is the result of an average fluorescence intensity (MFI) of
more than 750. Moreover, the higher the MFI, the greater
the number of antibodies to a particular allele detected in a
person.
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Results

The results are shown in Figures 1-5, where vertical axis in-
dicate the particular HLA locus alleles, while horizontal one
contains MFI values. The dots correspond to MFI values in
the studied sera. The vertical lines in blue, yellow, and red
serve as cutoffs for the MFI value. The high MFI values are
more often detected for the most polymorphic HLA-B locus.

Conclusion

The high frequency of anti-HLA cells to certain alleles may
be due to the higher occurrence of these alleles in the popu-
lation, as well as their higher immunogenicity in comparison
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in a larger cohort.
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with others, or a combination of these conditions. This issue
seems to us extremely interesting and requires further study
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PacnpocTpaHeHHOCTb annenb-cneynduyHbix aHTu-HLA-aHTUTen

Onsra C. Crapuxosa, Exatepuna I. Xamaranosa, Muxaun IO. [Ipokos, Virops IO. Ypsi6un, Bepa A. Bacunnesa,
Exatepuna [I. Muxansiosa, Haranea H. Ilonosa, Japsesa C. [lyoHak, Auna A. [Imutposa, Onbra M. Koponesa,
Haransa M. Hukudoposa, 3os B. KonoBa, Mo6un V1. Axmenos, Mapus B. [ToBsieHko, Yibsina B. Macnukosa,
Depysa A. Omaposa, Onbmupa V. Konbraesa, Auna C. Iapmam, JIapuca A. Kysbmuna, Enena H. IlapoBunynukosa,

| Banepumii I. CaBuenxo |

Hayuonanvrulii meouyurckuii uccnedosamenvckuti uenmp eemamonoeuu, Mockea, Poccus

Beepenue

Pap mccnemosanmit meMoHcTpupyeT, uTo aHTUM-HLA-an-
TUTE/a MOTYT BBIABIATbCA KaK y IAIMEHTOB, TaK U Yy
31opoBbIX foHOpoB. Pakropamu pucka (GpopMUPOBAHUI
anTu-HLA-aHTHTeN B IEPBYIO OYepefb sAB/IAI0TCS GepeMeH-
HOCTb U TI€pe/lMBaHNe KOMIIOHEHTOB ITOHOPCKOJ KpOBH.
OpHako MeXaHM3M OCTAETCA OFHMUM U TeM XKe — SKCIIO3ULINA
Yy>KePOJHBIX a/lIefiell KIeTKaM foHopa. [Ipu sToMm faHHbIE
0 YacTOTe SKCMO3ULNY ¥ MMMYHOT€HHOCTM 3TUX ajieneit
HEJOCTYIIHbI. B HallleM NCCIeOBaHNUM, OCHOBBIBAsACH Ha
KOCBEHHBIX [JaHHbBIX, Mbl IIOIBITANNCh OLEHUTb YaCTOTY
aKCIo3uIuy vykepogubix HLA/MX MMMyHOreHHOCTD HO-
CPefCTBOM OLIEHK! YacTOThI BCTPEYaeMOCTI aHTUTEN K CH-
creme HLA cpeny manmeHToB ¢ reMo6/1acTO3aMM 1 OHOPa-
MU KOCTHOTO Mosra. I]eb paboTsL: MccIegoBaH1e YacTOThI
BCcTpeyaeMoCTV aHTU-HLA-aHTUTeN K pas/mMyHbIM ajlIeiaM
U ¥IX MMMYHOT€HHOCTH.

Marepuanbl n metoabl

B paboTe mpoaHanusupoBaHbl pe3yIbTaThl MCCIELOBAHNIA
CBIBOPOTKM 12 4e/oBeK, Cpefiyt KOTOPBIX 4 3I0POBLIX TOHO-
pa 1 8 IalMeHTOB, CTPAJAOLINX 3a00/IeBAaHVAMM CUCTEMbI
KpoBu (5 — octpble eikospl, 1 - MJIC, 1 - anacTudeckas
aHemys, 1 — mepBuuHBI Mueno¢pubpos). Mennana Bo3-
pacrta cocraBunma 46,5 ner (ot 24 mo 65). Pacupenenenue
IO IOMy: 2 MY>XUMH 1 10 >KeHIIMH, IpUyYeM B TPYIILY 10-
HOPOB BXOJVMIN TOJIBKO >KEHIIMHEBL ¢ 2 1 Oojiee GepeMeH-
HOCTAIMU B aHaMHe3e. Y IAIVIEHTOB Ilepef] BLIIIOTHEHUEM
amno-TICK u oHOpOB mepen Ha4ajoM CTUMY/IALMA BbI-
IIOJTHAIOCh MCCIeNOBaHMe HaIM4IMs a/lle/Ib-ClIelnIIHBIX
anTu-HLA aHTUTEN B CBIBOPOTKE TBepOQa3HbIM MMMYHO-
JIIOMMHECIIEHTHBIM aHanm3oM Ha matgopme LUMINEX.
AHanus NpoBOAUTCA B JIyHKaX 96-TyHOYHOTO IJIAHIIETa C
nopucTbIM fHOM. K Mukpocdepam, Hecymum Ha cBoeit Ho-
BEPXHOCT) aHTUTEHBI pasHbIX joKycoB HLA, mobapisior
CBIBOPOTKY TallMeHTa. B cryyae HamuumsA B IOCTIeiHElT aH-
TUTeJI, Ha IIOBEPXHOCTU MUKpochep 06pasdyeTcss KOMIUIEKC
aHTUTeH-aHTUTEJIO, 3aTeM HoOaBnAoTCsa aHTU-IgG yenose-
Ka, MeyeHHble (PUKOIPUTPUHOM, a MOC/Ie MHKYOaluu mpo-
BOJAT M3MepeHMe MHTeHCUBHOCTH (rmoopecuenunu. «ITo-
JIOKUTENbHBIM» CUMTAETCA Pe3ynbTaT CPEeJHEro 3HaYeHU:
uHTeHcuBHOCTH Prmoopecuenuyn (MFI) 6onee 750. ITpu
aTOoM, 4eM Bbiiie MFI, Tem 6osbliiee 4MCIo aHTUTEN K OIIpe-
TeTIEeHHOMY aJIJIeTio BBIABIEHO Y YelloBeKa.
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Pesynbratbl

PesynbraThl npencraBieHbl Ha pUCYHKax 1-5, rae mo Bep-
TUKaI 0603HaYeHBbI a/lIei OIpereneHHoro moKyca HLA,
no ropusoHramu senmunHa MFI, a ToukamMmu Ha MMHMAX
o6osHaueHb! 3HaueHus1 MFI B mccmenyeMbIx CbIBOPOTKAX.
BepTukanbHble IMHUM CUHETO, YKEATOTO M KPACHOTO LIBETA
cmyxar orceukamnu s Bemmunubl MFL. Hamnbonee dacto
BbICOKME 3HadYeHNsA MFI BBIABIAIOTCA I Hanbosee IOJn-
MopdHoro noxyca HLA-B.

3aknoyeHue

Bricokas dactoTa BbIsABIeHMA aHTU-HLA antuten k ompe-
Ie/IeHHBIM aJlIeNIAM MOXKeT OBIThb 00yCIoB/IeHa 6ojiee BBI-
COKOJ1 pacIIpOCTPaHEHHOCTBIO JAHHBIX ajjiesieil B MOMyA-
LIV, @ TAKXKe MX OOJIbIIIell MMMYHOT€HHOCTBIO B CPaBHEHNUN
C Opyrumu, m160 coueTaHyeM TUX YCIOBUIL. DTOT BOIPOC
IIpefCTaBIIAeTCSA HaM KpaliHe MHTePeCHDbIM 1 TpebyeT fab-
HeJIIIero u3y4eHns Ha 60oblueli BHIOOpKe.

KnioueBble cnoBa
Antu-HLA-anTurena, anno-TTCK.
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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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