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| EDITORIAL

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

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

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

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

The XVII Raisa Gorbacheva Memorial Meeting Hematopoi-
etic Stem Cell Transplantation. Gene and Cellular Therapy
took place in St. Petersburg from 14 to 16 September, 2023.
Our Symposium was founded by Prof. Boris V. Afanasyev
who arranged good partner relations with a number of lead-
ing specialists in hemato-oncology and hematopoietic cell
transplantation (HCT). Current meeting was attended by
more than 200 clinicians from the leading centers active in
HCT and hematological clinics in Russia, Armenia, Belarus,
Kazakhstan, Uzbekistan. A number of well-known Russian
experts and many young specialists in the field of HCT and
cell therapy participated at the Symposium. A number of key
lectures were presented by the leading specialists from Chi-
na (C. Liao, J. Cai), Italy (A. Bacigalupo), Israel (K. Beider),
Turkey (M. Arat), UK (J. Mohammed) and USA (R. Gale,
A. Elliott, N. Jurbergs).

Special session was dedicated to current applications of al-
logeneic HCT in acute leukemias, especially, acute myeloid
leukemia in children and older patients, combined treatment
including pre- and posttransplant therapy with targeted
drugs in AML and acute lymphoblastic leukemia.

The aspects of malignant lymphomas were discussed in
view of novel targeted medications and immune checkpoint
inhibitors, along with transplant-based regimens used in
Hodgkin lymphoma and other lymphoproliferative diseases.
Special attention was drawn to the issues of innovative ther-
apy in multiple myeloma and related conditions. Moreover,
chronic myeloid malignancies and changing role of HCT
in view of emerging targeted drugs were also discussed at a
special session. Some reports concerned different options for
HCT in non-malignant disorders, e.g., aplastic anemias, in-
herited immune deficiencies as well as autoimmune diseases,
i.e., multiple sclerosis. Special attention was given to specific
features of conditioning regimens in these disorders.

Some modern issues of cell therapy and, especially, clinical
implications of CAR-T cell development and usage in lym-
phoid malignancies were extensively discussed at the session
Cell and Gene Therapy. The state of art in CAR-T cell thera-
py was presented by Russian and Chinese specialists. Special
reports and discussions concerned different regulatory and
legal aspects of CAR-T and other medicinal cell products in
Russia and abroad. Over last year, the newly developed ge-
netically modified cell products were designed to generate T
cell regulatory cells and NK cells for clinical usage, e.g., for
treatment of immune complications of HCT. A special ses-
sion was devoted to cellular therapy of solid tumors showing
sufficient advances in this controversial topic. Several reports
concerned development and preclinical studies of some gene
constructs for the therapy of rare inherited diseases.

Urgent clinical issues of pediatric oncology were discussed.
The speakers discussed last advances in HCT strategy in
pediatric leukemias and lymphomas, disseminated pediatric
malignancies (neuroblastoma, Ewing sarcoma etc.). Pediat-
ric aspects dominated at the quite interesting session which
hosted specialists in medical rehabilitation of the patients
treated for different malignancies. Most speakers discussed
post-transplant rehabilitation in children, with respect to
physical therapy, psychological problems of patients during
cytostatic therapy and in HCT survivors. Most authors high-
lighted multidisciplinary relations in rehabilitation programs
including parents, caregivers, medical nurses and doctors of
different profiles. These issues have been also discussed at
the Nursing Care Session in view of special requirements at
the clinics of Oncohematology and Pediatric Oncology. The
nurses reported on their own experience in the intensive
care units, feeding and medical procedures at the transplant
units. Different aspects of transfusion medicine, especially,
for bone marrow transplantation at appropriate blood banks
and donor registries were focused, mostly, on improvement
of recruiting and typing of donors for pediatric patients and
young adults.

Hence, our Symposium continues to be a representative fo-
rum in the field of HCT, cellular and gene therapy, treatment
of post-transplant complications thus improving clinical
outcomes. The Symposium collected hematologists, oncolo-
gists, transfusiologists, specialists in laboratory diagnostics,
clinical rehabilitation as well as members of charity founda-
tions, thus stressing their role in multidisciplinary transplant
teams.

We are much grateful to Russian and foreign experts in clin-
ical and experimental hematology who shared their recent
results in hematopoietic stem cell transplantation, gene and
cell therapy and related areas of science. This Supplement to
Cellular Therapy and Transplantation presents abstracts of
many reports presented at the XVII Raisa Gorbacheva Me-
morial Meeting.
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EDITORIAL |

XVII Ccumnosznym namartu P. M. Topbaueson «TpaHcnnaHTauums
reMOM03TUYECKNX CTBOJIOBLIX KJIETOK. [eHHAa M KeToYHaa Tepanuns»

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

HUM demcxoii onxonoeuu, eemamonozuu u mpamcnaanmonozuu um. P. M. Topbauesoti, Kagedpa cemamonozuu, mparcgysuono-
euu u mpancnaaumonoeuu um. b. B. Adpanacvesa c xypcom demcxkoti onxonozuu; Ilepeviii Canxm-Ilemep6ypeckuii eocyoapcmeen-
Houtl meouyunckuti ynusepcumem um. V. I1. Iaénosa, Canxm-Ilemep6ype, Poccust

XVII Cumnosuym  «TpaHcnymaHTanmsa — reMONOITHYE-
CKMX CTBJIOBBIX KJIETOK ¥ KJIETOYHAs Tepammsa» IaMATH
P. M. Top6auesoii coctosncs B Cankr-Iletep6ypre c 1410 16
cents16pst 2023 r. Har cummosnym 6611 0CHOBaH mpogdecco-
poM b.B. AdaHacbeBbIM, KOTOPBIiT OpraHNM30Bal yCIICIITHbIE
MapTHEPCKNe OTHOUIEHNA CO MHOTVIMM BeyIIMMU CIIeI/a-
JIMCTaMU B 00JIACTI TeMAaTOOHKOJIOTUM ¥ TPaHCIIIAHTALIUN
reMomnoaTnu4ecknx ctBonoBbix Knetok (TT'CK). B Hbrxem-
HeM CHMIIO31yMe y4acTBoBaj Ooyee 200 KIMHNIVCTOB U3
BefyIUX NpOoGIIbHBIX LeHTpoB, Boionusaomux TTCK, u
reMaToIoTM4ecKux KnmHukK Poccum, Apmenun, Bemopyc-
cun, Kasaxcrana, Y36ekucrana. MHOre M3BeCTHBIE POC-
CHMIICKUE SKCIIEPTBHI ¥ MOJIOfble CIeMANVCThl IPUHIMATIN
y4dacTie B paboTe CHMIO3MyMa. Psfi KIIOUeBBIX TOKIAfiOB
OBUI CieIaH BeAyIIMMY IPOQVIIBHBIMY CIIEL[UA/IVICTAMI 13
Kuraa (K. JIgo, Ix. Kait), Utamuu (A. baunranyno), /s-
pamns (K. Beiigep), Typunun (M. Apar), Bennkobpurannnu
(I>x. Moxammen) u CHIA (P. I'avin, H. FOp6eprc).

CrrenmasnbHast ceccyst ObIIa MOCBSIIIIEHA COBPEMEHHOMY JIC-
nonb3oBaHuio amnoreHHHoit TT'CK mpy ocTpbIx nefikosax,
0CoOeHHO — Hpy ocTpoM MuenoupgHoM jeitkoze (OMII) y
JeTell ¥ MaIMeHTOB CTApLIMX BO3PACTOB, CXeMaM COYeTaH-
HOTO JIeYeHN A, BKIIYAIOMINM IIpe- ¥ HOCTTPaHCIIAHTAL -
OHHYIO Tepanmio TapreTHbIMM Ipenapatamyu npu OMIJI n
oCTphIX MMMGO6IACTHDIX /IEITKO3aX.

[Tpo6neMbl jTeueHNs 370KAYeCTBEHHBIX NUM(POM 06CyxK-
Jau C TOYKM 3pEeHN IIPYMEeHEeH)s HOBBIX TapreTHhIX IIpe-
MapaToB ¥ MHTMONTOPOB MMMYHHBIX KOHTPOJIbHBIX TOYEK,
HapsA#y ¢ pexxumamy, ocHopanHbiMM Ha TTCK, npu nmum-
¢dome XomKKMHA M Apyrux muMdonpomdepaTuBHbIX 3a-
6onepannax. Ocoboe BHUMaHMe OBIIO YEIEHO BOIIPOCAM
MHHOBAI[MOHHO} Tepanuy Ipy MHOXXECTBEHHOJ MuenoMe
" POJICTBEHHBIX ITATOJIOTMYECKUX COCTOAHMAX. KpoMme ToTO,
Ha OT/IeIbHOM 3aceflaHNu 06CYX/amm TaKxKe XpPOHIYecKme
muernonponudepaTuBHble 3a00NeBaHUA U MEHSION[YIOCH
ponp TI'CK B cBeTe BHefpeHMA TapreTHBIX IIpernaparos.
Hexoropsle poxmajpl Kacamuch npumenenuss TT'CK mpu
JIe4eHM He3/I0KaYeCTBEHHDIX 3a60/IeBaHNIL, B YACTHOCTH —
IpY aIyIaCTMYECKO aHeMMMU, HACTIe[CTBEHHBIX MMMYHO-
meduuuTax, a TaKKe ayTOMMMYHHON IaTONOTUM, B T.4.
MHOXECTBEHHOM ckiiepose. Ocoboe BHUMaHME YeNANIOCh
0COOEHHOCTAM KOHAMI[MOHUPYIOIIET0 peXMMa IIPU STUX
COCTOAHMUAX.

HexkoTopble coBpeMeHHbIE BOIPOCHI KIETOYHON Teparum
U, B OCOOEHHOCTM — K/IMHUYECKUe ACIEKThl pas3paboTKu
CAR-T xnerok m mx mpumeHeHus: npu numornponnde-
paTuBHBIX 3a00/IeBaHMSX, OBUIM IIPEIMETOM OOUIMPHOI
muckyccym Ha ceccyuu «KymeTouHas M reHHas Tepamusi».
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[TpakTnyeckoe coctosinue fen B Tepanvyt CAR-T kineTkamn
6b1I0 MIPEJCTaBIeHO NOKIaLaMI POCCUICKNX M KUTAMCKUX
crrenmanuctos. CrienyanbHble COOOIIEHNA M AUCKYCCUN Ka-
Ca/Inuchb pasanme perynﬂTopme n IOpI/I}II/I‘IeCKI/IX aCIIeK-
toB TemMatuku CAR-T u Apyrux MegMIMHCKUX K/I€TOYHBIX
mpoaykroB B Poccun u 3a pybexxom. 3a IOC/IeIHIE TORBI
CO31aHbl HOBBI€ TE€HETUYECCKU MO,T_[I/I(l)I/IIH/IpOBaHHbIe Ki1e-
TOYHbIE IPOAYKThI, TeHepupyIoine T-pery1aTopHble KIeT-
KM I eCTeCTBEHHbIE KI/UUIGPI)I 11 KIIMHMYECKOT O anMe—
HeHu-, HaanMep, o1 JIeYeHU A I/IMMYHHI)IX OCJIOKHEHU
TT'CK. OTnmenbHoe 3acefaHye OblIO MTOCBAILEHO KIETOYHOI
Tepanuy COMMAHBIX HOBOOOpazoBaHmit. 1o 9Toil ClIOXKHOI
TeMaTUKe IMEKTCA CymeCTBeHHbIe OOCTVDKEHUA. HeCKOHb-
KO JIOK/IaJIOB Kacalnchb pa3paboTKy U TOKIMHUIECKUX VIC-
IIBITAHU HeKOTOprX T€HEeTUYECKNUX KOHCTPYKTOB sl Te-
panmu pefKux HacIeNCTBEHHBIX 3a00/IeBaHMIL.

Ha cumnosnyme paccMaTpuBany TakyKe HacyI[Hble BOIIPO-
CBbI TIeAMATPUIECKON OHKOMOrUM. JTOKIagImMKu 06CyKaamm
nocnenHue goctivkenns B Taktuke TT'CK mpn nmeikosax un
nuMdoMax e TCKOro BO3pacTa, IeYeHNN JUCCEMUHNPOBAH-
HBIX OIIyXOJIelt y ieTelt (HeitpobmacTomsl, capkomsl FOnHra 1
mp.). Ileguatpudeckie aceKTsl IpobIeMbl JOMIHUPOBAIN
TaK)Ke Ha MHTEPEeCHOI ceccuu, cOOpaBIIel CHELMaIiCTOB
0 MENMIMHCKON peabuInTanuy MalMeHTOB, JeYeHHBIX
OT pas/IMYHBIX 3/I0Ka4eCTBEHHBIX 3aboneBaHuil. MHorue
HDoKTamumKy obcyxpam peabmwmnranmio nocre TI'CK y
meTeil B IaHe (pM3MUECKON Tepammi, IMCUXOMOTMIECKUX
npo6yeM y 6O/IbHBIX B MEPUOJ, IUTOCTATUYECKO Tepanum
u y muy, nepexusiinx TTCK. Pag aBTopos ykasbiBan Ha
MYIbTUANCIUIUIMHAPHBI XapakTep peabINTalIOHHBIX
IIPOTpaMM, BK/II0Yask pofMTeIet, IIEPCOHA 110 YXOXY, Mefy-
LHCKMX CecTep M Bpadeil pasnuuHoro mpoduist. Tu Bo-
IIPOCHI TAKXKE 3aTParnBay Ha ceccunt «CecTpUMHCKMI yXop»
B CBeTe 0COOBIX TPeOOBAHMII, BOSHUKAWNINX B KIMHUKAX
OHKOTI'e€MaTOJIOTUM U JEeTCKOV OHKOjorum. MeauiHCKue
CeCTpbI pacCKasbIBa/IM Ha OCHOBAHNI COOCTBEHHOTO OIIbITA
B OTZE/IEHMAX MHTEHCUBHON TepaIluy, O XapakTepe Mefu-
LMHCKUX TIPOLAyp M NUTAHUM B TPAHCI/IAHTAI[MOHHBIX
6mokax. PasmuyHble acleKThl TPaHCY3UOIOTUM, B HaCT-
HOCTHU — 3ar0TOBKM K/1eTok Ayt TTCK B cOOTBeTCTBYIOMINX
OTZIe/IeHNAX NepeNBaHMA KPOBYU M IOHOPCKUX PErmMcTpax
OB COCPENOTOUEHBI, B OCHOBHOM, Ha METOfjaX BOBJIEUe-
HIA, yYeTa U TeHOTUNMPOBAHMA ITOTEHIVIAIbHBIX IOHOPOB
I/ TPAaHCIUVIAHTALMM JETAM ¥ MOJIOJBIM B3POCTIBIM.

Takum o6pasom, Hamr CUMITO3UYM ITPOTOJKAET ObITh TIpef-
craButenbHbM popymom B obmactm TTCK, xmeTounoir
M TeHHOil Tepamnmy, JiedeHUA MOCTTPAHCIIIAHTALMOHHbBIX
OCJIOXKHEHMIA, TeM CaMbIM YTy4lllass KIMHUYECKUe VICXOMIBL.
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| EDITORIAL

Hamr cummosuyM cobpait reMaTo/I0roB, OHKOJIOTOB, TPaHC-
(y31OIOroB, CHeranucToB 110 1ab0PaTOPHOIL FUATHOCTH-
Ke, K/IMHNMYECKON peabunmuTanum, a TakKe COTPYAHUKOB
6/1arOTBOPUTENBHBIX (HOHJIOB, YTO MOAYEPKIBAET UX POTIb
B paboTe MyIbTUAUCHNIUIMHAPHBIX TPAHCIVIAHTAL[VIOHHBIX
KOJITIEKTVBOB.

Mpbl BecbMa OarofapHbl POCCUIICKUM ¥ 3apYOEKHBIM
9KCIIEpTaM II0 K/IMHMYECKON ¥ 3KCIIepMMEHTAIbHO reMa-
TOJIOTYM, KOTOpble IOMEIMINCh CBOMMMU pPe3y/IbTaTaMU U
HayYHBIMU JAHHBIMU B 00/IACTU TPAHCIUIAHTALUI TeMOIIO-
3TUYECKUX CTBOJIOBBIX KJIETOK, TEHHOI U KJI€TOYHOI Tepa-
MM ¥ CMEXHBIX 00acTsX HayKu. JlaHHOE IIPUIOKEHNe K
KypHany «KyeTouHas Tepanus ¥ TpaHCITAHTALVA» Cofiep-
JKUT pe3loMeé MHOTUX JIOK/IafIOB, NIPeCcTaB/lIeHHbIX Ha XVII
Cummnosnyme namatu P.M. Top6auesoii.
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AWARD SESSION |

Simultaneous T-lymphocyte activation and B-lymphocyte elimination by bispecific
monoclonal antibodies in the CAR-T production process

Ivan N. Gaponenko, Artem A. Potanin, Vladislav V. Markelov, Dina A. Senichchina, Vladislav S. Sergeev,

Alena I. Shakirova, Kirill V. Lepik, Alexander D. Kulagin
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Introduction

Chimeric antigen receptor T-cell (CAR-T) therapy is a prom-
ising option for the treatment of B-cell malignancies. One of
the important steps in the production of a CAR-T product is
T-cell activation and expansion. The main protocol options
includes magnetic selection of CD4+/CD8+ lymphocytes
followed by the addition of CD3/CD28 activator particles or
activation of unselected peripheral blood mononuclear cells
(PBMC:s) using anti-CD3 monoclonal antibodies. The latter
method is more economical, but the application of the prod-
ucts obtained in this way is limited to indications character-
ized by the presence of circulating tumor B cells. We propose
to use monoclonal bispecific antibodies to simultaneously
activate T cells and eliminate the B cell population during
CAR-T production.

Materials and methods

PBMCs from 4 healthy donors were isolated by centrifu-
gation in a ficoll density gradient. Cells were seeded onto a
24-well plate at a concentration of 1¥10° cells/mL, and acti-
vated by a monoclonal bispecific anti-CD3/CD20 antibody
at 4 different concentrations (0.5;1, 5 and 10 pmol/mL) with
150 IU/mL IL-2 for 6 days. As a negative control, cells were
cultured in a medium without the addition of an activating
agent for 6 days; in the comparison group, activation was
performed with OKT-3 at a concentration of 100 ng/mL. The
cumulative population doubling level (CPDL) was used to
evaluate the kinetics of PBMC proliferation. After isolation
and on day 3 after activation, CD3+ and CD19+ cells were
counted by flow cytometry. In 2 donors, the expression of
CD4, CD45R0, and CCR7 on CD3 positive cells was evalu-
ated to assess the effect of bispecific antibody on T cell phe-
notype. Based on these markers, 4 groups were identified
among CD4 and CD8 cells: memory cells (TCM); naive/stem
cell memory T lymphocytes; effector lymphocytes (EFFL)
and effector memory cells (TEM).

Results

T-cell activation with expansion by day 6 was observed in
all experiments. CPDL was significantly higher in all ex-
perimental groups compared to the control group (p<0.05).
CDPL was statistically significantly different for the groups
with the addition of bispecific anti-CD3/CD20 at concentra-
tions of 0.5 pmol/mL (1.39+0.64), 1 pmol/mL (1.25+0.64),
and 10 pmol/mL (2.2+0.19) from the group with the addition
of OKT-3 (p<0.05). Initially, the CD19+ cell content among
PBMCs was 5.97+1.05%. On the third day of culturing, elim-
ination of B-lymphocytes was observed in all donors, where
3.28+1.2% and 5.93+1.2% were detected in controls with and
without OKT-3, respectively. When evaluating the effect of
the proposed activation protocol on the immunophenotype
of T cells, a decrease in the number of EFFL by >2 times,
TEM by >1.5 times was revealed. At the same time, the num-
ber of TCM increased by 8 times and more.

Conclusions

Activation of T cells in PBMC by the addition of mono-
clonal bispecific anti-CD3/CD20 antibody at all presented
concentrations is not inferior to the standard activation and
expansion protocol with OKT-3, and potentially allows the
use of PBMC for CAR-T cell production without magnetic
selection in patients with circulating CD20+ B cells. Togeth-
er with the elimination of B-lymphocytes in the T-lympho-
cyte population, the number of effector cells decreases, while
the number of memory cells increases, which is a favorable
subpopulation profile of T cells for subsequent CAR-T pro-
duction.

Keywords

CAR-T, chimeric antigen receptor, bispecific antibodies,
B-cell tumors.

CoyeTaHHas akTMBauus T-nMM¢OLNUTOB U INMMUHALMS B-nMMOLMTOB C NOMOLLbIO
bucneundpuyecknx MOHOKNOHaNbHbIX AHTUTEN B NPoU3BoACTBEHHOM npouecce CAR-T
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Beepenue

Tepammsa T-xmeTkaMu ¢ XMMEPHBIM aHTUTEHHBIM PeIlelTo-
pom (CAR-T) siBisieTcss MHOrOOObeIaroIert OIIuet s ie-
YeHUs1 B-KIeTOYHBIX 3/10Ka4eCTBEHHBIX HOBOOOPA30BaHMIL.
OpHuM 13 BayKHBIX 3Tanos nponssonctsa CAR-T mpogykra
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ABAETCA aKTUBALMA U 9KCHaHcusa T-kmeTok. OCHOBHBbIE
BapMaHTBl IPOTOKOJIA BK/IIOYAIOT MAarHUTHYIO CETeKIMI0
CD4+/CD8+ nmum@onuTos ¢ MocneRyolyM fobasIeHneM
CD3/CD28 crnenn¢uyecknx 4acTUIl-aKTUBATOPOB MU K€
aKTMBALA HECENIEKTUPOBAHHBIX MOHOHYK/IEAPHBIX KJIETOK
nepudepudeckoit kpou (MKIIK) ¢ momompio ant-CD3
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MOHOK/IOHa/IbHBIX aHTuTeN. IlocmenHuil cnoco6 ABnsgeTcsa
0o/ee SKOHOMMYHBIM, OJfHAKO IIPUMEHEHMe IOMyYeHHBIX
TakKuM 00pasoM IIPOJYKTOB OTPaHMYEHO B OTHOIICHNH
MIOKa3aHUIA, /Il KOTOPBIX XapaKT€PHO HaaM4Me LUPKY/IN-
PYIOLMX OIyXO/NeBbIX B-KkmeTok. Mbl npejyiaraeMm 1Cnomb-
30BaTh MOHOK/IOHa/IbHBIE OycrierdyecKne aHTUTeNa LA
OJIHOBPEMEHHOM aKTUBaUyM T-K/I€TOK U 3MMMUHALUY TI0-
nynAnyuy B xeTok B mponecce nponssopctsa CAR-T.

Marepuanbl n metToabl

MKIIK 4 300pOBBIX JOHOPOB BbIIE/ISIIN C IIOMOIIBIO LI€H-
TpuyrupoBaHus B rpajjueHTe IIOTHOCTY ¢uKomna. Kier-
K1 OBbIIM 3aCesHbI B 24-TyHOYHDII IUTAHIIET B KOHL[EHTpA-
myy 1¥10° KaeToK/MJI, I aKTUBALMU MCIIO/Nb30BAIOCh
MOHOKJ/IOHa/IbHOe 6ucrennuaHoe anT-CD3/CD20 antu-
Teo B 4 pa3nmuuHbIX KoHIeHTpanumsx (0,551, 5 u 10 mmomb/
M) ¢ gobasnenneM 150 ME/mn IL-2 B Teyenue 6 gueir. B
KauecTBe OTPUIIATEIbHOTO KOHTPOJIA KJIETKY KY/TbTUBUPO-
Ba/INCh B cpefie Oe3 fobOaB/IeHN aKTUBUPYIOLIEro areHTa B
TedeHue 6 JiHeil, B TPyIIIe CPaBHEHMsI aKTUBALVS IIPOU3BO-
mvtach ¢ nomonisio OKT-3 B kornentparuu 100 Hr\MiL. [l1s
oueHku KuHetuku npomudepanyy MKIIK ucnonpsosamu
KyMY/IATUBHBI ypoBeHb yaBoenms monyanuir (KYYII).
ITocre BbifieieHMst U Ha 3 JIeHb MMOC/E aKTUBALIUM KOIUYIe-
ctBo CD3+ 1 CD19+ o1jeHMBanoch ¢ IOMOLbI0 IIPOTOYHOI
nurodnyopumerpun. Y 2 JOHOPOB OLieHMBaIN SKCIPECCHIO
Ha CD3 nonoxwnrenbubix knetkax CD4, CD45R0O, CCR7
s onpepnenenusa penornma T-KIeTOK ¥ OLEHKY BIMAHUSA
Oucnenmouyeckoro anturena Ha ¢enorun T-xmerox. Ha
OCHOBe yKasaHHbIX MapKepoB cpefiu CD4 n CD8 BoifieieHbl
4 rpynmel: k1eTkn HeHTpanbHoi namatu (TCM); HauBHbIE
T-nmuMQOLNTEL /CTBONIOBBIE KIeTKY IaMATH; 3 peKkTopHbIe
mumbonytet (EFF) n knerku adpdexroproit namaru (TEM).

Pe3ynbratbl

Bo Bcex akcmepuMeHTax HaOmOfamach aKTuBarysa T-Kire-
TOK C BBIpaKEHHON akcmaHcueit K 6 gH1o. KYVYII craru-
CTUMYeCK) 3HAYMMO OT/IMYA/ICSA BO BCEX SKCIIEPMMEHTAJIb-
HBIX IPYIIIAX B CPaBHEHUM C IPyNIoil KoHTpouA (p<0,05).

AW-02

KYVII cratuctudecky 3Ha4MMO OTAMYAJCA [/ TPYHIL C
mobasmeHneM 6ucrennuasoe ant-CD3/CD20 B KOHIIeH-
tpauyn 0,5 nmmons (1,39+0,64), 1 nmonsb (1,25+0,64), n 10
nMonb (2,2+0,19) ot rpymmsr ¢ go6asnennem OKT-3. Bua-
yasne cpean MKIIK copepxanne CD19+ kieTok cocTabs-
1o 5,97+1,05%. Ha Tpetnit feHp KynbTUBaLuy y BCeX JIO-
HOPOB HaOmo#anach sNMUMUHALMS B-mimMdoruTos, xorma
B koHTporne ¢ OKT-3 u 6e3 OKT-3 BoisBisnocs 3,28+1,2%
1 5,93%1,2% cooTBeTcTBEHHO. IIpn ojeHKe BIMAHNA Npef-
JIOKEHHOTO MPOTOKO/IA aKTMBAIMM Ha MMMYHOQDEHOTHII
T-xneTok BbIABIEHO yMeHbIlleHMe KomyecTBa EFF B 2 pasa
u 6onee, TEM B 1,5 u 60/1ee, OTHOBPEMEHHO C 3TUM YBeINU-
4ynBanoch komndectso TCM B 8 pas u 6ornee.

BbiBopbl

Axrtuanus T-xkinerok B MKIIK nocpepcrBom mo6aBieHus
BO BCE€X IPECTaB/ICHHBIX KOHI[EHTPALVAX MOHOK/IOHA/Ib-
Horo 6ucnenuduynoro antn-CD3/CD20 aHTHTENa He YCTY-
HaeT CTAHZAPTHOMY IIPOTOKONY aKTUBAIVIM VM SKCITAHCUM C
OKT-3, a Tak)Xe IOTEHIMAIbHO MO3BOJISAET MCIIONb30BATh
MKIIK mus nmpomsBopctBa CAR-T kmetok 6e3 ucmonb3o-
BaHUA MarHUTHON CeleKLUY y NALMeHTOB C LVPKYINpPY-
oMy CD20+ B-knetkamn. COBMeCTHO € 9MMMUHAIMEN
B-nmumdonnros B monymaunu T-mMM¢poLUTOB yMeHbIIAeT-
€51 KOmm4ecTBO 9 (PeKTOPHBIX K/IETOK, OfHOBPEMEHHO BO3-
pacraeT KOIMYECTBO KJIETOK HaMATH, YTO SBIISETCs 6/1aro-
IPUATHBIM CYyOyIIONY/IALVIOHHBIM IIpodueM T-K1eTox fis
nocnenytoutero nmpoussopcTsa CAR-T.

KnioueBble cnoBa

CAR-T, xuMepHbIII aHTUTEHHBIIT perenTop, Oucternnnd-
Hble AaHTHUTeIA, B-K/IeTOYHbIE OIIyXOJIIL.
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Introduction

Cell therapy with genetically modified T cells expressing
chimeric antigen receptor (CAR) has achieved significant
success in the treatment of B-cell malignancies, such as
B-lymphoblastic leukemia (B-ALL), chronic lymphocyt-
ic leukemia (CLL) and non-Hodgkins lymphoma (NHL).
Antigen-targeted CAR is a chimeric molecule consisting of
signaling domains from T cell receptor complex and extra-
cellular antigen-recognizing domain, which can be a single-

chain fragment (scFv) of a monoclonal antibody. CAR-T
cells are able to effectively recognize and eliminate target
antigen-expressing cells. Unlike TCR mediated recognition,
antigen recognition by CAR is independent of the major
histocompatibility complex (MHC). In comparison to other
delivery vectors for CAR gene, lentiviral vectors (LV) have
a number of advantages. This includes their capacity for
integration into the host genome, driving sustained expres-
sion of therapeutic genes. Thus, they are an effective tool for
the development of gene and cell therapies. The aim of this
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work is to optimize the process of developing and obtaining
a CAR-T cellular product specific for CD19 antigen, with the
CD28 and CD3( sequences as costimulatory and signaling
domains, respectively.

Materials and methods

The adhesive cell line of human embryonic kidney HEK293T
and suspension cell line Expi293F were used for the lenti-
viral vector (CAR LV) production. The expression plasmid
was co-transfected into cells with three packaging plasmids
(pLP1(gag/pol), pLP2 (rev) and pLP/VSV-G (VSV G shell)
by using polyethylenimine (PEI) or lipofectamine (Gen-
Ject-39, ExpiFectamine Transfection Reagent). To assess
the functional titers of CAR LV, a human T lymphoblastic
leukemia cell line was transduced (Jurkat E6.1). The level of
transduction was assessed using flow cytometry by cell stain-
ing with recombinant CD19-Fc protein conjugated with Al-
exa Fluor 647 dye. The expansion level of primary T cells, that
were activated and transduced with CAR LV, was measured
in culture plates and G-Rex bioreactors after 7-14 days. To
assess functional activity of CAR-T cells, cell lines expressing
CD19 antigen on their surface (RS4;11, Raji, NALM6, K562-
CD19*) were used as targets and K562-CD19- cell line was
used as control.

Results

The developed protocol for obtaining lentiviral vector
was shown to be effective for the production of lentiviral

AWARD SESSION |

particles carrying CAR-transgene, with an infectious titer of
(6-32)x10° transducing units (TU) per mL (average of
19x10° TU/mL). Such titers enable effective transduction
of T-cell line Jurkat E6.1 and primary T cells from healthy
donors and patients, achieving a high level of CAR-gene
integration in primary T cells (20-70% with MOI=10). The
resulting CAR T cellular product demonstrates a high level
of expansion (up to 18 times in the culture plates, up to 28
times in the G Rex platform over the course of 8 10 days).
In addition, CAR-T cells demonstrated cytotoxic and pro-
liferative activities though functional in vitro tests using
CD19-expressing target cell lines (Raji, NALM6, K562-
CD19%).

Conclusion

As aresult of the optimization of the production methodolo-
gy, an anti-CD19 CAR-T cellular product was obtained with
a high level of functional activity in tests. This allowed for
the preclinical studies of the efficacy and safety of anti-CD19
CAR-T cell therapy to commence.

Keywords

Immunotherapy, chimeric antigen receptor, lentiviral vector,
CAR-T cells, anti-CD19 CAR-T, functional activity, cellular
product.

Pa3paboTKa MeTOANKM NONYYEHNS NEHTUBUPYCHOMO BEKTOPA TPETbEr0 MOKONIEHUS
ans npoussopacTea aHTU-(D19 CAR-T-kneTouHoro npenapata
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Beepenue

Kneroynas Tepamys reHeTHd4ecKy MOFV(PUIMPOBAHHBIMU
T-KneTkamu, SKCIPecCUPYIOIMMM XYMepPHbIJ aHTUTeHHBII
peuentop (CAR), nocTuria sHa4MTeIbHBIX YCIIEXOB P Jie-
YeHUM B-K/IeTOYHBIX 3/T0KadeCTBEHHBIX HOBOOOPA30BaAHMIT,
Takyux Kak B-mumobnactubiit neiikos (B-OJIJI), xponnde-
ckuit numornerikos (XJIJI) n HexOmKKMHCKass nmMboma
(HXJI). CAR, HaleneHHbII Ha OIIpee/IeHHbII aHTUTEH,
IpefcTaBnAeT coboil XMMEPHYI0 MOJIEKYNIY, COCTOSILYIO
U3 JOMEHOB T-KJIeTOYHOIO PpeLeNTOPHOIO KOMIUIEKCA 1
CTIUTOTO C HUMM BHEK/IETOYHOTO aHTUI'€H-PACIIO3HAIOIETO
TloMeHa, B KayecTBe KOTOPOIO MOXKET BBICTYINATh OffHOIle-
noveuHsbIl PpparmeHT (scFv) MOHOK/IOHA/IPHOTO aHTHUTENIA.
CAR T xreTkn cioco6HbI 3 PEKTUBHO PACIO3HABATD He-
CyILIJe aHTUTEeH KIeTKM M YHMYTOXKATb uX. B oTimume ot
pacniosHaBaHus, omnocpefgosanHoro TKP, pacmosHaBaHue
aHTurexa ¢ momourbio CAR He 3aBUCUT OT IJTABHOI'O KOM-
wrekca rucrocoBmectumoct (MHC). JleHTuBMpYCHBIE
BeKkTOpbI (LV) 06/1afaor pAgoM MpeuMyILIecTB IO CpaBHe-
HUIO C JPYTYMI BeKTOpPaMI IOCTaBKM T'€HOB, KOAMPYIOIINX
CAR. VIx nmoreHnuan misg MHTETpalluM U JLOITOCPOYHOI
9KCIIPECCUM TePATIeBTUYECKIX TeHOB AeaeT ux addexTns-
HBIM MHCTPYMEHTOM [JI1 pa3paOOTKI TeHHO VM KIIeTOYHOM
tepanuiu. Llenpio HacTosIIeN paboOTH ObIIa ONTUMU3ALNS
nporecca paspaborku u monydenuss CAR-T-knetouHoro

8 CTT JOURNAL | VOLUME 12 | NUMBER 3 (SUPPLEMENT) | SEPTEMBER 2023

JIEKapCTBEHHOTO IIpenapara co CrelypuIHOCTbIO K aHTHU-
reny CD19, umeroniero B KadecTse KOCTUMY/IATOPHOTO 1
CUTHAJIBHOTO IOMEHOB nocenoBaTenbHocTy CD28 n CD3(,
COOTBETCTBEHHO.

Matepuansi n metopbl

B KauecTBe MMHUM-TIPOAYIIEHTA JIEHTUBMPYCHOTO BEKTOPa
(CAR LV) ucnonp3oBaan afire3VBHYI0 JIMHUIO KIETOK 9M-
6pronanpHoI mouky yenoBeka HEK293T n cycrieH3MOHHYO
muano Expi293F. OKcnpeccnoHHYI0 IIasMuAy KOTPaHC-
¢deuypoBany B KIETKM TpeMs YHaKOBOYHBIMU IIIa3MU-
mamu (pLP1(gag/pol), pLP2 (rev) u pLP/VSV-G (o6omou-
ka VSV G) ¢ mcnonb3oBaumem monuatunerummnua (PEI)
win UunupgHbIX KomiuvtekcoB (GenJect-39, ExpiFectamine
Transfection Reagent). [Jns1 orjeHkn QyHKIMOHATbHBIX THU-
tpoB CAR LV mpoBopgunn TpaHCAYKOVIO KI€TOYHON /M-
Hym T mumdobnacTHo nelikemun yenoseka (Jurkat E6.1).
YpoBeHb TpaHCHAYKIMM OLEHMBAIM C IOMOIIbIO IIPOTOY-
HOIT I{UTO(QIyOPUMETPUN METOOM OKPAILIMBAHMS KIETOK
pexoM6yHaHTHBIM OenkoM CD19 Fc, KOHBIOTMPOBaHHBIM
¢ xpacurenem Alexa Fluor 647. YpoBeHb 9KCIaHCUM Iiep-
BMYHBIX T-K/I€TOK, aKTMBMPOBAaHHbBIX ¥ TPAaHCAYLMPOBAH-
HpIXx CAR LV, usmepsAnu B KynbTypa/nbHBIX IUIAaHIIETaX U
6nopeakropax G-Rex B Teuenme 7-14 peit. [Insa oueHKn
(YHKIMOHA/IBPHO AKTVBHOCTHU MCIIONIb30BA/IN B KadeCTBe
MUIIeHell KIeTOYHbIe JVMHUY, Hecylye Ha CBOeil IOBepX-
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HocTy aHTHTreH CD19 (RS4;11, Raji, NALMS6, K562-CD197),
C VCIIONb30BaHMEM B KadeCTBE€ KOHTPOJIBHONM KIETOYHON
muaun K562-CD19-.

Pe3ynbrathbl

IToxasaHo, 4TO pa3pabOTaHHDII IIPOTOKOJ IIOTYYEHUS JICH-
TUBMPYCHOTO BEKTOpa IIO3BOJISIET HapabaTbIBaTb JICHTHU-
BUPYCHbIE YaCTUIIBI, SKCIPECCUPYIOMIVe XVMEPHBIl aHTHU-
TEHHBIl peLenTop, ¢ MHQEKIVOHHbIM TUTPOM (6-32)x10°
epuuny, Tpancaykumyu (TU)/mn (co cpegHuM 3HadeHMeM
19x10° TU/mm). Taxme TuTpbl HO3BOIAIT 9(PPeKTUBHO
TpaHcAyuuposarh T-kretounslie nuuun (Jurkat E6.1) u nep-
BuuHbIe T K/IeTKM 30POBBIX JOHOPOB U MALIMEHTOB JICHTHU-
BJPYCHBIM BEKTOPOM, HecyluM KOHCTPYKT CAR, focturas
BBICOKOT'O YPOBHSI MHTETPALMN TeHa B IIEPBUYHBIX T-Kitet-
Kax (20-70% mpu MOI=10). ITonyuenusiit CAR-T-kneToq-
HBII MPOAYKT JEMOHCTPUPYET BBICOKUII YPOBEHDb 3KCIIaH-
cun (o 18 pa3 B Ky/IbTYypa/IbHBIX IUTAHIIETaX U 0 28 pas
Ha mnatdopme G-Rex Ha 8-10 feHp), a TaK)Ke KIIINHTOBYO

AW-3

u ponudepaTUBHYI0 aKTUBHOCTb B (PYHKIIVIOHAIBHBIX Te-
CTax in vitro ¢ UCIO/Mb30BaHMEM B KaueCTBe MUIIIEHEN Kiie-
TOYHBIX MHMIL, HECYIIUX Ha CBOEN NMOBEPXHOCTY aHTUTEH
CD19 (Raji, NALMS6, K562-CD19*).

BbiBopbl

B pesynbraTe onTUMU3ALMU METOMKM IIPOM3BOJICTBA ITONY-
yeH aHTU-CD19 CAR-T-K1eTOYHBIN IPOAYKT, JeMOHCTPHU-
PYIOLNIT BBICOKVIT YPOBEHD (DYHKIVIOHATBHON aKTYBHOCTH
B TecTax in Vitro, 4T0 MO3BOMU/IO 3AIYCTUTDH IIPOBEJieHME
TOK/TMHNYIECKNX MCCTenoBanmit addekTnBHOCT 1 6€e30-
nacHocty aHTN-CD19 CAR T-knetoyHol Tepanuim.

KnioueBble cnoBa

VImmyHOTepanms, XMMepHbII aHTUTE€HHBIN PelenTop, JTeH-
TuBUpycHbI BekTOp, CAR-T-knetkn, antn-CD19 CAR-T,
(bYHKIMOHA/IPHAS AKTUBHOCTD, K/IETOUHBI IIPOAYKT.

Graft failure after allogeneic stem cell transplantation in patients with hereditary storage
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Introduction

Graft failure (GF), both primary (non-engraftment) and sec-
ondary one (rejection, mixed chimerism), represent a seri-
ous complication that significantly affects the results of allo-
geneic hematopoietic stem cell transplantation (allo-HSCT)
in pediatric patients (pts) with hereditary storage diseases
(HSD). Specification of GF risk factors and development of
the GF prevention in pts with HSD is quite relevant. Our aim
was to identify risk factors of GF after allo-HSCT in children
with HSD.

Patients and methods

We retrospectively analyzed the data of 55 pediatric patients
after allo-HSCTs performed at the RM Gorbacheva Research
Institute from 2006 to 2023, with mucopolysaccharidosis
type 1 (n=37), osteopetrosis (n=10), X-linked adrenoleu-
kodystrophy (n=3), globoid cell leukodystrophy (n=3), me-
tachromatic leukodystophy (n=1), Farber’s lipogranuloma-
tosis (n=1). The median age at the time of allo-HSCT was 2.1
(0-15) years. The median time from diagnosis to allo-HSCT
was 9.3 (1-52) months. Six allo-HSCTs were performed from
a HLA-matched related donors, 44 - from an unrelated do-
nors (35, fully HLA-matched; 9, HLA-mismatched 9/10; 5,
from haploidentical donors. The graft source was bone mar-
row in 43 cases, and peripheral blood stem cells in 12 cases.
Thirty-two pts received myeloablative conditioning, and 23
pts, non-myeloablative regimens. Graft-versus-host disease
(GvHD) prophylaxis was based on antithymocyte immuno-
globulin (ATG) in 18 pts, post-transplant cyclophosphamide

(PTCy) was applied in 21 pts, and the combination of ATG
and PTCy was used in 8 pts. Ex vivo graft manipulations
were performed in 4 cases, i.e., CD34+ cell selection (n=3),
and TCR alpha-beta and CD19 depletion (n=1).

Results

The follow-up period ranged from 1 to 144 (median 39.8)
months. Forty-nine (89%) pts achieved neutrophil engraft-
ment, with a median time of 19.5 (9-33) days. GF was di-
agnosed in 25 (45.5%) pts: in 6 (10.9%), primary GF; in 7
(14%), secondary GF with median time of 203 (67-1242)
days; in 17 cases (35%), severe graft hypofunction was docu-
mented (with mixed chimerism in 15 cases). In 2 cases (4%),
we traced persistence of mixed chimerism. The incidence of
primary and secondary GF was significantly higher in the
group of patients with osteopetrosis that in other HSDs: 50%
(n=5) versus 18% (n=8), p=0.04, OR 4.63 (1.08-19.84). Inci-
dence of severe graft hypofunction was significantly lower
(21%, n=6) in the pts who received allo-HSCT later than 9.3
months after diagnosis when compared to the earlier HSCT
terms (62%, n=13), p=0.008, OR 5.96 (1.69-21.03).The inci-
dence of GF was significantly higher in the patients whose
donors (known for 41 patients) were >29 years old (44%,
n=18) compared to the cases with younger donors (9.7%,
n=4), p=0.01, OR 6.19 (1.5-25.48). The compatibility of do-
nors and recipients for HLA antigens and blood groups, as
well as the stem cell source and graft cellularity, conditioning
regimen, GvHD prophylaxis strategy did not show statisti-
cally significant associations with GF incidence. Meanwhile,
the incidence of GF did not statistically influence the 5-year

CTT JOURNAL | VOLUME 12 | NUMBER 3 (SUPPLEMENT) | SEPTEMBER 2023 9



overall survival of patients with HSD (68% (n=25) versus
83.3% (n=30), p=0.183).

Conclusion

Graft failure (GF) most often occurs in pts with osteopetrosis
in comparison with other HSD. Lower incidence of GF after
allo-HSCT performed more then 9.3 months after diagnosis

AWARD SESSION |

and hence age influence require clarification. Choosing of
donors younger than 30 years reduces the incidence of GF
in patients with HSD.

Keywords

Graft failure, non-engraftment, rejection, storage diseases.

HecoctoatenbHoCTb TPaHCMaHTaTa Nouie anioreHHON TPAHCNIAHTALLMN reMono3TUYeCKuX
CTBONOBbIX KIIETOK Y AETei C Ha1eaCcTBeHHbIMKU H0/Ie3HAMM HAKONIEeHNS

Onbra A. Cnecapuyk, Exkatrepuna H. [Jonrynnna, Ilomrna B. IlleBenesa, Anna A. 3parunnena, Anacracuda C. bopoBkosa,
AnHa A. OcunoBa, Haranbs E. IBanoBa, Vinemap M. BapxaTtos, Mapusa O. Tonomanosa, Tatesina A. brikoBa,

Anexcangp 1. Kymarun, Trogmuna C. 3y6apoBckas

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

Beepenue

HecocrositenpHocts Tpancmiantata (HT), xak nepsud-
Has (HeNpIDKMBJIEHMe), TaK UM BTOpUYHasA (OTTOp>KeHMe,
CMeIIaHHbII XUMEPU3M) SIBJISIETCSI CEPbe3HBIM OCIOXKHe-
HUeM, 3HA4MMO BJIVAIONIVM Ha pe3y/IbTaThl a/UIOTeHHON
TPaHITAHTAIY T€MOIIO3TIYECKMX CTBOIOBBIX KJIETOK (as-
n10-TT'CK) y manyeHToB JJeTCKOTO BO3pacTa ¢ Hac/lIeACTBEH-
HbIMU Oonme3Hamy Hakomnenua (HBH). AkTyanbHbIMU AB-
nsgeTca usydeHue GakTOpoB pUCKa U paspaboTKa METONOB
IpOoGWIAKTUKMA TaHHOTO OCJIOKHEHNA y BBIIIEYKa3aHHON
Kareropun manyeHToB. Llenbio paboTbl ObBUIO BbIABIEHVE
¢daxTopos, Bruatomux Ha yactory HT nocie amno-TI'CK y
meteyt ¢ HBH.

Marepuanbl n meToabl

ITpoBenieH peTpOCIEKTUBHBI aHANMN3 JAHHBIX 55 MaryeH-
TOB JleTcKoro Bospacta nocie anno-TT'CK, BbimomHeHHbIX
B HVM OOIuT mm. P.M. Top6aueBoit ¢ 2006 mo 2023 rr.,
C IMarHo3aMm: MyKononucaxapunos 1 tuma (n=37), ocreo-
netpo3 (n=10), X - cuemieHHas afpeHONENKOINCTPOPus
(n=3), ocTpas gerckas neikogucTpodus (n=3), Mmetaxpo-
Martudeckass jeiikopucropus (n=1), nUIOrpaHyIeMaTos
®apbepa (n=1). Mennana Bospacrta Ha MoMeHT ayuto- TTCK
cocraBua 2,1 (0-15) nmet. MennaHa BpeMeHI OT IIOCTaHOB-
KM muarHosa go BbimonHenus amno-TTCK cocraBmma 9,3
(1-52) mecsra. OT COBMECTMMOTO POACTBEHHOIO HTOHOpPA
BbInonHeHO 6 anmno-TI'CK, oT HepoacTBeHHOTO HOHOpa — 44
(35 - OT IMOMTHOCTBHIO COBMECTUMOTO, 9 — C YaCTUYHOI He-
coBMecTUMOCTBIO 9/10), 5 — OT raIIONEHTUYHOTO IOHOPA.
VIcTOYHMKOM TpaHCITaHTaTa GBUT KOCTHBIN MO3T y 43 ma-
L[VIEHTOB, IepudepuiecKue CTBOIOBbIE KJIeTKM KPOBI — y 12
60nmbHbIX. B KauecTBe moproroBku Kk TTCK 32 manmenTtam
OBLIN TIPOBEJEHBI MIeI0a0NaTUBHbIE PEKMMbI KOHIMUIO-
HMPOBAHU, 23 MAIMEHTY — HeMIeTI0ab/IaTYBHBIE PeXKVIMBIL.
[TpodumakTuka peakiuy TPAHCIUIAHTAT IIPOTUB XO3SMHA
(PTIIX) 6pl1a OcHOBaHA Ha AHTUTUMOLUTAPHOM MMMYHO-
r1o6ynuHe (n=18), MOCTTPaHCIVIAHTALMOHHOM IIMKIO(pOC-
damnpe (n=21), KOMOMHALMSA UCIONb30BaHA y 8 Mal[ueH-
TOB.

Pe3ynbrarsl

InutenbHOCTh HAOMIOMEeHUs cocTaBuiaa or 1 go 144 (me-
nuana 39,8) mecsues. [TonmHoe nprokuBieHne 3adUKCUpo-
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BaHO y 49 (89%) manueHTOB, MefillaHa CPOKa IIPVDKMBIIC-
H1st cocTaBuaa 19,5 (9-33) mueit. HT 6bU1a oT™MedeHa y 25
(45,5%) manyeHToB: y 6 (10,9%) — mepBUYHOE HEIIPUKNB-
JleHye TpaHcIIaHTara, y 7 (14%) - sropuunas HT (menu-
ana cpoka HT cocraBma 203 (67-1242) nua), y 17 (35%) -
TsDKenmasi TUOo(QyHKIMsA TpaHCcIanTara (y 15 13 Hux B co-
YeTaHMN CO CMEIIaHHBIM XVMepU3MoM), y 2 (4%) - mepcu-
CTeHLIMA CMEIIAaHHOIO XMMepu3Ma. B rpyIme manyueHToB ¢
OCTEeOIIeTPO30M 3HAYVMMO Yallle B CPAaBHEHUU C ITaljMeHTa-
mu ¢ gpyrumu HBH Hab/miofganuch HeNpIHKUBIeHNe U BTO-
pMYHAA HECOCTOATENbHOCTD TpaHCIUIaHTaTa: 50% (n=>5) vs
18% (n=8), p=0,04, OR 4,63 (1,08-19,84). ITpu BbIIIONHEHNN
amno-TTCK B cpoku 6onee 9,3 Mec OT MOMEHTa IIOCTAHOB-
KM JyarHosa y Bcex manyento ¢ HBH wacroTa Tskenoii
runogyHKIMM TPAHCIUIaHTaTa ObUIa 3HaYMMO Hipke (21%,
n=6), yeM B 6omee panHme cpoku (62%, n=13), p=0,008,
OR 5,96 (1,69-21,03). Yacrora HT 6bU1a 3Ha4MMO BbIIIE Y
HaLVeHTOB, BO3PACT HOHOPOB KOTOPBIX (M3BeCTeH MiA 41
nanyeHTa) npessiman 29 et (44%, n=18) B cpaBHEHUU C
moHOpamu 6oree Momonoro Bospacta (9,7%, n=4), p=0,01,
OR 6,19 (1,5-25,48). Taxne axkTOpbl, KAK COBMECTUMOCTh
TOHOPOB I pelMIIMEHTOB IO Ipymne Kposy, reHam HLA, a
TaK)Ke VICTOYHVK ¥ KJIETOYHOCTb TPAHCIUIAHTATA, PEXUM
KOHAVIMOHMpoBauus, npopunaktuka PTIIX crarucrmye-
CKM 3Ha4MMO He B/MsIM Ha 4acToTy HT. BosHukHOBeHME
HT crarmcrmyecku He IOBAMANO Ha IIOKasaTeau oO1en
5-nmeTHelt BeDKMBaemocTy maientoB ¢ HBH (68% (n=25)
vs 83,3% (n=30), p=0,183).

3aknyeHue

HecocrosarenpHocTb TpancmnanTata (HT) B rpynme manu-
enTo ¢ HGH Hambornee yacTo BcTpeyanach y MalueHTOB C
ocreonerpo3oM. CHykeHnne yactorel HT nocre anno-TTCK
B cpoknu 6oree 9,3 Mec. ¢ MOMEHTa MOCTAHOBKM JIYIaTHO3a
U, CIIefloBaTeNbHO, BO3MOYXKHOE BJIMAHME BO3pacTa JJOHOPA,
TpebyIoT yrouHenus. [IpefnouTene B HOMb3Y JOHOPOB MO-
noxxe 30 et cHykaet yactory HT y manwentos ¢ HBH.

KnioueBble cnoBa

HecocTosiTenbHOCTD TpaHCIIaHTaTa, HENIPVDKMBIIEHNE, OT-
TOP>XEHME, HAC/IEJCTBEHHDIE 6071e3HM HAKOIJIEHNS.
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I Experience of patient follow-up after withdrawal of opioid analgesics

Konstantin V. Shchedrin, Ekaterina V. Goncharova, Maxim A. Kucher

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

Contact: Konstantin V. Shchedrin, e-mail: overseer141112@gmail.com

Introduction

Current methods of treatment of hematological, malignan-
cy and hereditary diseases may significantly improve overall
survival, but at the same time require adequate supportive
care, which include pain management. Thrombocytopenia
and neutropenia cased by chemotherapy or disease progres-
sion represents contraindications to nonsteroidal anti-in-
flammatory drugs usage. Therefore, in occurrence of mild,
moderate or intense pain, tramadol or opioid analgesics
often become the options of choice. However, according to
duration of the analgesics course and the total dose, after dis-
continuation of infusion withdrawal syndrome may appear.

Materials and methods

Between 2019 and 2022, 226 episodes of analgesic therapy
in children (6 months to 17 years) were analyzed. The main
reasons for pain appearance were: mucositis in 65% (n=147),
monoclonal antibody therapy — 22.5% (n=51), disease pro-
gression — 4% (n=9) and 8.5% (n=19) other reasons. Patients
were prescribed tramadol, morphine, fentanyl. Analgesics
were administered by prolonged intravenous pump infusion.
The average duration was 7.5 days (from 3 to 39 days). De-
pending on the drug, duration of infusion, and total dose,

analgesics were discontinued immediately or with a gradual
decrease in the infusion volume as the pain syndrome re-
duced. The pain management team monitored all patients
for the duration of analgesia and 72 hours after its complete
withdrawal. Clinical signs of withdrawal were assessed using
the WAT-1 scale.

Results

In 15 (6.5%) cases, clinical signs of withdrawal syndrome
were observed after the end of analgesic infusion, such as
sleep disturbance, irritability, chills without an increase in
body temperature. These phenomena were observed in mild
form, were managed by the administration of adjuvant med-
ications, did not require resumption of tramadol or opioid
infusion and did not affect the duration of hospitalization.

Conclusions

Patients receiving prolonged analgesia with potent drugs and
opioid analgesics require additional monitoring during the
drug withdrawal phase by pain management team.
Keywords

Oncohematology, opioid analgetics, withdrawal.

OnbIT HabnoaeHNs 3a NaLUUeHTamn Nocne OTMeHbl ONMOUAHBIX AHANbIeTUKOB

Koncrantun B. lllenpun, Exarepuna B. Ionyaposa, Makcum A. Kyuep

HU demcxkoii onkonozuu, eemamonozuu u mpancnnaanmonozuu um. P M. Topbauesoti, Ilepsviti Cankm-Ilemep6ypeckuii
eocydapcmeennoiii meduyunckuil ynusepcumem um. V. I1. ITaénosa, Canxm-Ilemep6ype, Poccust

Beepenue

CoBpeMeHHbIE METOIMKI JIEYEHNA OHKOTIOTMYECKNX, TeMa-
TOJIOTMYECKVIX ¥ HAaC/Ie[ICTBEHHBIX 3a60/1eBaHMII TIO3BOJAIOT
3HAYUTENPHO YAYYIIUTh BBDKMBAEMOCTb IALMEHTOB, HO
B TOXe BpeMsA TpeOyIOT TIIATeTbHOro IOfO0pa COIpPOBO-
purenpHOM Tepanyuy. OEHMM M3 KOMIIOHEHTOB STOTO Ha-
IpaBieHNs ABJAETCA KyNMpoBaHMe 60/IeBOTO CMHpOMA.
Oco6eHHOCTDIO TTAIMEHTOB C TPOMOOLUTOIIEHNE 1 arpa-
HYJIOLUTO30M, CBA3aHHBIMM C IPOBEJEHMEM IIONMUXUMIUO-
Tepanuy WM IIPOrpeccHpoBaHMEM OCHOBHOTO 3aboreBa-
HIA SBJIAETCA OTPaHMYeHNEe B Ha3HAYEHUM HECTEPOMIHBIX
IIPOTMBOBOCIAIUTEIbHBIX IIpenapaToB. [losTomy mpn pas-
BUTUY CTaboil, YMEepeHHO WAV MHTEHCUBHOI 601N cpef-
CTBaMU BBIOOpA HEPeIKO CTAHOBATCA CHTbHOJEHCTBYIONIE
IIpenaparsl /UM HAPKOTUYECKE aHAIbTETUKH, 10 OKOH-
YaHUM BBENEHMs KOTOPBIX, B 3aBUCUMOCTU OT JINTENTbHO-
CTU Kypca ¥ CyMMapHOM JJO3bl, MOKET Pa3BUTbCA CUHIPOM
OTMEHBDI.

Matepuansl n metofbl

3amepwnoz ¢ 2019 mo 2022 rog 661710 MPOAHATM3UPOBAHO 226
3MM30/I0B HA3HAUEHNSI AHA/IbT e TUYECKOII TepaItni AeTsM (0T
6 mec. o 17 ner). OCHOBHBIMMU HPUYMHAMY, BBI3BABIINMU

ajo06sI Ha 60/Ib CTaM: MYKO3UT — 65% (n=147), Tepamus
MOHOKJIOHa/IbHBIMU aHTUTenamu — 22,5% (n=51), mporpec-
cusA OCHOBHOTO 3a6oneBanusa B 4 % (n=9) u 8,5% (n=19) -
MHbIe TpUYMHLL. [TanieHTaM Ha3HAYAIICh: TPAaMaJol, MOP-
¢uH, pentaHmI. AHAIBIETUKN BBOAVINCD IIyT€M BHYTpPU-
BEHHOJ IPOJIOHIVMPOBAHHON MUKPOCTPYIHON WHQY3UIL.
CpenHAs TPORODKUTEIBHOCTb COCTaBMIA 7,5 CyTOK -
oT 3 10 39 cyTok. B 3aBucuMoCTM OT mpemnapara, JUTe/Ib-
HOCTY BBEIeHIA M CYMMAapHOJ /103bl, OTMEHa aHa/IbleTH-
KOB NIPOM3BOAMIACH OJJHOMOMEHTHO WIN C IOCTEIIeHHBIM
CHIDKeHVeM o6beMa nHQpy3nu o Mepe pefyKiun 60/1eBoro
cnHApoMa. Bee marjmeHTsl HAOTIOATICH CIIy>k6011 TedeHns
6071 Ha IPOTSDKEHNUN Ieprofia 06e360mmBanmst 1 72 daca
II0CJIe €TO MOMHOI 0TMeHbI. OlleHKa KIMHIYeCKMX IpU3Ha-
KOB Pa3BUTHA CUH/POMa OTMEHBI IIPOM3BOANIACH TIPY MO-
Moty 1Kanasl WAT-1.

Pe3synbtatbl

B 15 (6,5%) cmydasax oTMedanuch KAMHUYECKVe TPY3HAKY
PasBUTHA CHHJPOMa OTMEHBI IIOCTIe OKOHYAHVA MHPY3NU
aHaJbTeTUKOB: HapylLIeHMe CHA, Pas[paKUTENbHOCTD, 03-
HOO, 6e3 MOBBILIEHNA TeMIIePaTypbl Tela. JlaHHbIe ABICHN
HaOTIOIaICh B JIETKON (popMe, KYIMpPOBAINCh Ha3HAYCHN -
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eM albIOBAaHTHBIX IIPENapaToB, He TOTPeOOBaM BO306HOB-
neHVst MHQY3UY TpaMazosIa VIN OIVIOU/OB 1 He BIIVSIN Ha
[UTUTENBHOCTD TOCTIUTAIN3ALINIAL.

BoiBopbl

HaI_U/IeHTbI, Iosry4qaroumne IpoJIOHTPOBAaHHYIO0 aHA/IbI€31I0
CI/ITII)HO}ICIZCTBYIOHU/IMI/I InpenaparaMmy 1 HapKOTUMY€CKNMU

AW-05

AWARD SESSION |

aHa/Ibre€TUKaMU, HY>KIAI0TCA B Ha6II}0,ELeHI/H/I CriegmnananucTa-
MU Ha 9Tall€ OTMEHBDI IIpeIIapara.

KnioueBble cnoBa

OHKOI‘eMaTOHOI‘I/IH, OIIMOMOHbIEC aHA/IT€TUKI, OTMEHA.

I On the importance of communication skills in working with critically ill patients

Tatyana M. Semchishina

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

Contact: Tatyana M. Semchishina, phone: +7 (903) 208-72-12, e-mail: tatyana.semch@gmail.com

Introduction

The work of a nurse at the intensive care and critical care unit
entails, on one hand, direct and close contact with the patient
and their family. On the other hand, it is characterized by a
range of objective and subjective limitations in communicat-
ing with them. Professional standards do not include com-
munication skills as a part of the necessary knowledge and
skills for nurses, and educational standards, in our opinion,
do not pay sufficient attention to this issue. Life-threatening
and critical conditions generate fear, anxiety, and a sense
of helplessness in patients and their relatives, while also re-
quiring maximum involvement, multitasking, psychological
flexibility, and high stress tolerance from the nurses working
with them. Under such conditions, difficulties and conflicts
can arise between the medical staff and patients, and the
consequences of silence and ineffective communication can
be fatal. Resolving this contradiction lies, in our opinion, in
the realm of interpersonal relationships, the readiness and
determination of each individual specialist to consider com-
munication as an important component of their work, to be
open to discussion, collaboration, and finding solutions to
non-standard situations to the benefit of the patient and the
medical community.

The death of a critically ill child is a tragic, traumatizing, and
unnatural event that is accompanied by intense emotional
experiences. For a nurse working in the intensive care unit,
particularly with patients in the oncology and hematology
field, such a death is not only a personal loss and someone
else’s pain, but also a part of the job that requires specific
actions and procedures. Death affects and makes vulnerable
not only the medical staff but, first and foremost, the parents
who have lost a child, other pediatric patients, and their fam-
ily members. How do they perceive and react to death? What
can we, as nurses, do within our scope of practice to express
sympathy? What can we rely on and how can we help?

Conclusion

The report consists of reflections and examples from practice
regarding the question of how an ICU nurse can maintain
their humanity and show compassion while remaining a
professional.

Keywords

Critical care, children, medical nurse, communicative skills.

0 BaXkHOCTWN KOMMVYHUKATUBHbIX HABbLIKOB B pa60Te C NAUNEHTAMWN B KPUTUYECKNX COCTOAHUAX

Tarpana M. CeMmunmmHa

HayuonanvHolii MeOuyuHcKuti uccne008amenbckuti ueHmp 0emckoti 2emamonozuu, OHKonoeuu u ummyHonozuu um. [1. Poeauesa,

Mocxsa, Poccus

Beepenue

PaboTa MemULMHCKOI CecTpbl OTAeNeHNs peaHVMalun 1
MHTEHCUBHOJ Tepanmy Ipeflosaraer, ¢ OfHO! CTOPOHHI,
HENOCPEICTBEHHDIII TeCHBI!I KOHTAKT C IAIVIEHTOM U €ro
ceMbell, C IPYroit — XapaKTepusyeTcs LeNbIM PSLoM 00b-
eKTUBHBIX I CYObeKTMBHBIX OTPaHMYEHMII B OOLIEHUN C
HuMn. [IpodeccnoHanbHble CTAHAAPTHL He BKIIOYAIOT KOM-
MYHIKATVBHbIE HABBIKM B COCTAB HEOOXOXVMMBIX 3HAHMIT U
YMeHMIT MEIUIIMHCKOI CeCTpbI, 00pa3oBaTe/bHble CTAHAAD-
TBI TaK >Ke, Ha Halll B3IJIA/I, He YAEIAIOT JAHHOMY BOIIPOCY
mocTaToyHOro BHuMaHus. JKusHeyrpoxarmlue M KpUTH-
YecKue COCTOSHMS IMOPOX/JAIOT Y HMAalMEeHTOB U UX POfi-
CTBEHHMKOB CTpaX, TPEBOTY, OLIyIeHue OeCITOMOIHOCTIL,
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B TO Xe BpeMs, TpeOysa OT MeAMILMHCKUX cecTep, paboTa-
IOIX C HUMM, MaKCUMaJIbHOI BK/IIOUEHHOCTM, MHOI03a-
Na4HOCTH, TICUXOIOTMIECKON TMOKOCTM U BBICOKOI CTpec-
COYCTOMYMBOCTI. B Takux yc/noBuAX MEXIY MEAMUIVHCKIUM
IIEPCOHAJIOM Y TTAIVIeHTaMJ MOTYT BOSHMKATb CJIOXKHOCTY 1
KOHQIUKTDI, a IOCNIEACTBYA MOTYaHUA U HedPPeKTUBHOI
KOMMYHMKAI[MY MOTYT OBITb (aTanbHbIMU. Pasperiennue
NaHHOTO IMPOTUBOPEYNS JIEKNUT, HA HAIl B3IJIAJ, B ITIOCKO-
CTV MEXKIMYHOCTHBIX OTHOIIEHWI, TOTOBHOCTY ¥ PeIlu-
MOCTH KaXX[IOTO OT/IeTIbHOTO CIIEIMaIICTa PacCMaTPUBATh
oOlieHe KaK BaXKHBIII KOMIIOHEHT CBOeil paboThl, OBITh
OTKPBITBIM K 00CYXX/JeHUIO, COTPYAHUYECTBY 1 IIOMCKY BBI-
XOZOB Y3 HECTAHAAPTHBIX CUTYaLMIl — Ha O/1aro MalyeHTa u
MEIMUIIMHCKOTO COOObIIecTBa.

@ cttjournal.com



| ACUTE LEUKEMIAS

CMepTb 6071bHOTO pebeHKa — Tparndeckoe, TpaBMUpYIoLee
U IIPOTUBOECTECTBEHHOE COOBITIE, COMPSIKEHHOE C OCTPBI-
MM SMOLVOHAJIBHBIMY IIepeXMBAHUAMU. [Ipu sTOM IS
MeJICecTpBl, paboTaloIell B OT/AeIeHNI peaHMALUI U VH-
teHcuBHO Tepanuy (OPVT), ocobenHo, ¢ manyeHTaMm OH-
KOTeMAaTOJIOTMYeCKOro MPOdIIs, TaKas CMEPThb — He TOTIbKO
COIIPUKOCHOBEHNE C JIMYHOII IOTEPElt 1 Iy>KOil 60/IbI0, HO
u 9acTb paboTsl, Tpebyrommas OT Hee, KaK OT CHEIMAINCTa,
OIpefe/IeHHBIX eNICTBIII 1 IIpoLjeyp. CMepThb 3aTparusaeTr
U JleTlaeT ysI3BUMBIMY He TOJIbKO MEIVMIIVHCKIII [IePCOHAT,
HO 11, B TIEPBYIO O4Yepelib, POUTENIEl, TOTepABIINX pebeHKa,
IPYIUX JeTell-NAalleHTOB, WICHOB UX ceMblt. Kak BUAAT U
pearupyioT Ha cMepTh OHM? UTO MBI, MEUILIMHCKIIE CECTPBI,

AL-01

MOXKEM CJIe/IaTh, HAXOMISCh B IIpefieaxX CBOel KOMIIeTeHIUY,
4TO6BI BBIPA3UTDb cOyBCTBME? Ha 4TO MOXKeM OIepeThest u
KaK MOXXKeM IIOMOYb?

3aknyeHue

Joxnap mpepcraBnsgeT cob60lt pacCyXAeHNA U IPUMEpPLI U3
IPaKTUKY KacaTelbHO BOIPOCa: Kak, 0CTaBasACh Mpodeccu-
oHanoM, mezicectpe OPUT coxpaHnUTb 4e10BEYHOCTD 1 CY-
MeTb IPOSABUTD COCTPAJAHNE.

KnioueBble cnoBa

VluTeHcuBHAA Tepanusd, BeTH, MEOVLVHCKAS CECTPa, KOM-
MYHMKATVBHbIE HaBbIKIL.

The role of allogeneic hematopoietic stem cell transplantation in adult patients with
Ph-negative lymphoblastic leukemia due to the high risk of recurrence in a prospective

multicentre randomized study RALL-2016
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Introduction

According to the protocol RALL-2016 study, to the high-risk
group for diseases in adult ALL patients with ETP-ALL, with
11q23 rearrangements, with t(1;19) translocation in B-ALL,
and patients with Nijmegen syndrome. All patients in this
group are characterized by an extremely high risk of relapse
in the first 12 months of therapy and relapse-free survival
with low sensitivity to ALL. Only for this group of patients,
allo-HSCT was detected in the first achievement of remis-
sion, regardless of the rate of MRD-negative status. Our aim
was to evaluate the expected results and the significance of
performing allo-HSCT in complete remission (1CR) for pa-
tients with high-risk ALL who received therapy in the pro-
spective multicenter randomized study “ALL-2016"

Patients and methods

The ALL-2016 study performed since December 2016 to Feb-
ruary 2023, included 266 patients with Ph-negative ALL. Ac-
cording to the criteria, 37 (14%) patients were assigned to
the high-risk group. Of these cases, 15 (41%) patients were
diagnosed with B-ALL, 22 (59%) patients had T-ALL. Clin-
ical characteristics of patients: median age was 31.6 years
(18-53 years), m/f=25/12 (68%/32%), hyperleukocytosis, in
4(11%) patients. Two (5%) suffered with Nijmegen syndrome,
12(33%) had 11923 rearrangements, 6 (16%) exhibited t(1;19),
17(46%) had ETP-ALL. All patients achieving remission un-
derwent a donor search and planned allo-HSCT. Statistical
data processing was carried out using SAS software.

Results

Early mortality was 5.4% (2 out of 37 patients), refractory
was detect in 5.4% (2 patients). The frequency of achieving
complete hematological remission during the first 70 days
reaches 89.2%. In 50% of patients who reached 1CR, MRD
persisted on the 70™ day of the protocol according to FCM.
The five-year OS was 40%. Allo-HSCT in 1 CR were achieved
15 (45%) patients. The median of achievement allo-HSCT
was 174 days (118-372 days), most patients were completed
within 5 months of achieving remission. Significant diseases
in the 5-year RFS in the allo-HSCT and without allo-HSCT
groups were not obtained, however, the dynamics are obvi-
ous: for the allo-HSCT group was 76%, and for the group
without allo-HSCT - 42% (p=0.222).

Conclusion

Data on early mortality, refractory and frequency of 1CR
achievements in the high-risk group were obtained. This
study demonstrated an increase in long-term outcome in
the high-risk ALL recurrence group with allo-HSCT, which
dictates its obligatory implementation in 1CR at an earlier
time of relapse.

Keywords

Acute lymphoblastic leukemia, high-risk group, allogeneic
hematopoietic stem cell transplantation, Nijmegen syn-
drome, 11q23, t(1;19), ETP-ALL.
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Beepenue

CornacHo nportokony nccnegosanusa OJIJI-2016 k rpymme
BBICOKOTO PJMICKa OTHOCAT B3pocibix nanyenTos OJIJI c ETP-
OJJ1, c nepectpoiikamu 11923, ¢ Tpacnokanueit t(1;19) mpu
B-OJIJI u 60npHbIX ¢ crHApoMoM Huitmeren. Bee manyeHTs
3TOI I'PYIIIbI XapAKTEPUSYIOTCA KpaliHe BHICOKUMM PUCKOM
peunauBa B repBble 12 MecsleB Tepanuyu 1 Oe3peruimus-
Hasd BBDKMBAEMOCTDb XapaKTePU3yeTCs CaMbIMU HU3KVMMU
nokasarensamu cpeay Bcex OJIJL. Tonbko [t 9TOi IPYIIIBI
6o0nbHbIX okasana a/u10-TTCK B mepBoit pemuccun B He3a-
BICUMOCTHI OT CKOpocTu mocTipkeHnss MODB-HeratuBHOTO
craryca. Llenp paboThl cOCTOS/IA B OLjeHKE HOITOCPOYHBIX
pesy/nbTaToB ¥ 3HadeHM:s BbimonHeHusA awto-TICK B 1-it
nonuoit pemuccun (IIP) pst 6ompubix OJIJT U3 rpyniis BbI-
COKOTO PJCKa, IOMTYyYNBIINM TePAlNIo B PaMKax IPOCIIeK-
TMBHOTO MHOTOLIEHTPOBOTO PAaHIOMM3MPOBAHHOTO JICCTIe-
mosaHus «OJIJI-2016».

MMaumeHTbl M MeTOAbI

C pexabps 2016 r. o ¢eBpanp 2023 I. B KcCrenoBaHMe
«OJIJI-2016» BKIIOYEHO 266 manyeHToB ¢ Ph-HerarnsHbIM
OJIJL. CormacHo KpuUTepMAM K TPYIIe BBICOKOTO pUCKa
oTHecenbl 37(14%) mamuenToB. V3 Hux 15 (41%) mauu-
enta B-OJIJL, 22 (59%) nanuentos T-OJIJI. Knunnueckue
XapaKTepUCTUKM ITIAlMeHTOB: MeAyaHa Bodpacta 31,6 et
(18-53 rogma), M/x=25/12 (68%/32%), TUIEPIEHKOLNTO3 Y
4(11%) narmenToB. Cpeny manueHToB 2(5%) ¢ CMHAPOMOM
Huiimeren, 12(33%) - ¢ mepectpoiikamu 11923, 6(16%) -
ct(1;19), 17(46%) — ¢ ETP-OJIJI. Bcem narjmeHTaMm, KOTOpbIe
TOCTUITIVI PEMUCCUY, BBITTOJTHSICS TIOVCK IOHOPA Y IJIaHM-
posanace amno-TTCK. Cratnctideckas 06paboTKa JaHHBIX
IIPOBOAMTIACDH C TOMOLIBI0 SAS.

Pe3ynbratsbl

PaHH#AA leTaIbHOCTD Ha Tepammu cocTaBwia 5,4% (2 us 37
IIAIIMeHTOB), IepBIYHAaA pepaKTepHOCTDb — 5,4% (2 maum-
eHra). YacToTa JOCTMIKEHUSI KIMHUKO-TeMaTOIOTNYeCKON
peMuccum B TedeHne nepsbix 70 gHEN MPOTOKOIa COCTaBM)-
ma 89,2%. Y 50% manuenTos, gocturmux 1I11P, ormevamach
nepcucternyss MOD Ha 70-it leHb IPOTOKO/IA 1T0 TAHHBIM
NOT. ITarnnetnas OB coctasuma 40%.
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Anno-TI'CK B 1 I1P Beimonnena 15(45%) naiueHToB. Menu-
ana BoinonHenus anno-TI'CK cocraBuna 174 gua (118-372
IHU), TO €CTh GO/MPIINMHCTBY IAl[MEHTOB BBIIIONHEHA B Tede-
Hle 5 MecsLIeB OT JOCTVKEHNUS PEMUCCUN.

HocToBepHbIX pasnuunit B 5-netHert bPB B rpynmax anno-
TT'CK u 6e3 anno-TT'CK He monydeHo, OfHAKO TeH[EHIVIS
oueBypHa: s rpynnsl amno-TTCK cocraBuna 76%, a s
rpymnsl 6e3 amno-TTCK - 42% (p=0,222).

3akniouyeHue

ITony4enHble faHHDBIE ITO PAaHHEN 1€TaTbHOCTY, EPBUYHO
pedpaxTepHOCTM 1 YacToTe focTDKeHUA 1-11 1P B rpymie
BbIcokoro pucka OJIJI comocTaBMMBI € TPYIIION CTaHAAPT-
HOTO pUCKa 10 FaHHBIM uccnegosanusa OJIJI-2016. [JanHoe
UICCTIElOBAaHNE TIPOJEMOHCTPUPOBAIO 3HAYMMOE YIy4dlle-
HIE NONTOCPOYHBIX PE3YNAbTAaTOB T€PpAINN B I'PYIIIIE BbICO-
koro pucka peunausa OJIJI npu sermonaennn amno-TICK,
4TO AMKTYeT 0bsA3aTeNbHOe BbinonHenue ee B 1IIP B 6omee
PaHHME CPOKM O pa3BUTNUA pennanBa.

KnioueBble cnoBa

OcTpsiit mMMQO6IACTHBII JIENKO3, TPYIIIa BBICOKOTO PUCKa,
TPAHCIUIAHTALVSI a/UIOTEHHBIX [eMOIOITUYECKNX CTBOJIO-
BBIX KJIeTOK, cuaapoM Hurimeren, 11923, t(1;19), ETP-OJIJL
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Introduction

The use of All-trans-retinoic acid (ATRA) has significantly
improved the prognosis of patients with promyelocytic leu-
kemia (APL). However, accurate monitoring of residual dis-
ease is still required for early detection of relapses. In recent
years, promising results in the diagnosis of myeloid leukemia
have been demonstrated by the use of chimeric transcripts,
as well as mRNA of a some genes expressed by the non-dif-
ferentiated cells. In this paper, we present the results of a fol-
lowing-up the patients with APL within a year after starting
of the therapy which included idarubicin and ATRA.

Materials and methods

In bone marrow samples, along with quantitative determi-
nation of the PML::RARa chimeric transcript specific for
APL, as well as mRNAs of five onco-associated genes were
measured using allele-specific RT-PCR using the “Leukemia
Monitor” and “Leukemia Screen” reagent Kkits.

Results

In all cases, high levels of PML::RARa expression were ini-
tially accompanied by increased level of WT1 mRNA and,
quite often, with increase in PRAME mRNA, however, at
low values of other mRNAs under study. At the end of con-
solidation treatment, the mRNA levels of PML::RARa and
WT1I dropped sharply to undetectable values, but the mRNA
levels of the HMGA2, EVI1, and BAALC genes proved to be

significantly increased. Interestingly, over the next 9 months
of follow-up, in presence of complete clinical and hemato-
logical remission and undetectable levels of the PML::RARa
transcript, the dynamics of mRNA of other genes was dif-
ferent. HMGA2, EVII1, and BAALC mRNA levels remained
high, whereas WT1 and PRAME levels were either below
the detection limit or rose and remained stable, but did not
reach the pre-treatment values. At the same time, the relative
contribution of EVII expression in the dynamics of obser-
vations showed a steady decrease relatively to HMGA2 and
BAALC expression.

Conclusion

The data obtained obviously reflect the individual features of
polyclonal hematopoiesis recovered during the therapy. Cal-
culating the relative contribution of individual low-specific
mRNAs in APL monitoring provides an index independent
on the absolute values thus reflecting total transcriptome
profile of PMA::RARa-negative bone marrow cells. Further
monitoring of patients will allow to assess a prognostic value
of this diagnostic index.

Keywords

Acute promyelocytic leukemia, therapy effectiveness, moni-
toring, PML, RARa, HMGA?2, EVI1, BAALC, WT1, PRAME.

Nmnammnka MPHK reHos WTI, PRAME, EVIT, BAALC v HMGAZ B amHaMmuKe Tepanumn 0CTporo

NMpomMunesIounUTapHoOro nemnKosa
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Beepenue

Vicnonp3oBaHue TpaHc-peTnHOeBoI Kucnotel (ATRA) 3na-
YUTENbHO YAYYIINIO MPOTHO3 JIeYeHM s MallYieHTOB C Mpo-
muenonutapubiM neiikozom (OITJT). Bmecrte ¢ TeM TOYHBIIT
MOHNUTOPVHI OCTaTOYHOJ OO/Me3HM IO-IPEXHEMY Heo0-
XOIVIM [JIs1 paHHEro BbIAB/IEHUS peLujuBa. B mocnenHue
rofbl MHOroobGemaromye pe3y/ibTaTbl B AMarHOCTUKE MU-
€JIOVJIHBIX JIeIKO30B IPOJIEMOHCTPUPOBAIO MCIIONb30BA-
HJe XMMePHBbIX TPAaHCKPUIITOB, a Taxke MPHK psana renos
9KCIIpeccuy KOTOPBIX XapaKkTepHa s HenuddepeHunpo-
BaHHBIX K/IETOK. B Hacrosieir pabore Mbl IpefcTaBisieM

pesynbratel HabOmiofenna manueHToB ¢ OIUI B TedyeHme
rofa IocJie Hadaja Tepaliy, BKIIOYAIoell MIapyOuInH 1
ATPA.

Martepuansl n metopbl

B o6pasuax KOCTHOrO MO3Tra HapajIe/IbHO C KOMNIeCTBEH-
HBIM olpefienieH1eM crienuduaeckoro ams OITI xumepHOTo
tpaHckpunta PML::RARa usmepsanucs yposuu MPHK matu
OHKOACCOIMPOBAHHBIX T€HOB C MIOMOIILIO aJlIeNb-CIIel-
¢duaeckoit OT-IIIP ¢ ncnonbp3oBaHmeM peareHToB «Jlerike-
MUsI-MOHUTOP» U «Jletikemusi-gud d».
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Pe3ynbratsl

Bo Bcex cydyasx MCXOZHO BBICOKVE YPOBHU SKCIIPeCCUM
PML::RARa, coueTanuch C mnosbllleHMeM ypoBHsa MPHK
WTI1 n PRAME, HO HM3KUMM 3HadeHuAMu apyrnx MPHK.
K 3aBepuieHnio KOHCONMMAaIVM Ha TPeTbeM MecsAle Tepa-
ruu ypoeEb MPHK PML::RARa 1 WT1 pe3Ko CHIDKANCh
IO HeoIpefensdeMbIX 3HAYEHMIT, OTHAKO IIPY 3TOM 3HAYM-
TenbHO nobimanuch yposuu MPHK renos HMGA2, EVII
n BAALC. VIHTepecHO, 4TO B IOCIeAyoIue 9 MecAleB
HaOmofieHns Ha (OHe MOJHOM KIMHMKO-TeMaTonornye-
CKOIl PeMICCUN U HeOIpefie/i1eMOro YPOBHS TPAaHCKPUIITA
PML::RARa (MOJEKy/IAPHON PeMUCCUN), AUHAMYKA JPYTUX
MPHK 6br1a paszmranoit. Yposan MPHK HMGA2, EVII u
BAALC ocratorca Bbicokumu, a yposuu WTI u PRAME
/MO0 HAXOMSTCS HIDKe ITIpefienia OOHAPY)KEHNS /I TIOBBI-
IIAIOTCSI, OCTABASICh CTAON/IPHBIMY B IPefle/iaX, He IIPEBBI-
mapomux 50% oT uX 3HaYeHMit Jo Havana Tepanuu. [Ipu
9TOM OTHOCUTE/IbHBIN BKIaf skcupeccun EVII B fuHaMuke
HaOJIIOfleHNsA CTaOMWIBHO CHIDKAJICH, YCTYIas CBOKO JIOJIIO
HMGA2 n BAALC.

AL-03

ACUTE LEUKEMIAS |

3aknioyeHue

ITony4eHHple [laHHBIE, OYEBMJHO, OTPa’KalOT MHAMBUJY-
a7IbHBIE 0COOEHHOCTM BOCCTAHOBJIEHMA TOMMKIOHATBHOTO
KpOBeTBOpeH: Ha (OHe UCIIOIb3yeMolt Tepanyi. Vcronp-
30BaHMe pacyeTa OTHOCUTENTbHOTO BK/IaJja OT/I€/IbHBIX HI3-
ko crenudmyeckux MPHK npu monutopunre OITI mpep-
CTaBJIAET He3aBUCYIMBIIL OT YPOBHA aOCONIOTHBIX 3HAYECHNI
[I0Ka3aTe/lb KOTOPBINI OTpakaeT CYMMApHBII IpouiIb
TpaHckpuntoma PML::RARa - OTpMIATENbHBIX KJIETOK
KOCTHOTO Mo3ra. JlambHelimee HabmoneHe 3a TaIieHTaMI
TO3BO/IUT YCTAaHOBUTH MPOTHOCTMYECKOE 3HAYEHNE JAHHO-
TO ITOKA3aTeIA.

KniwoueBble cnoBa
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I Donor chimerism in the peripheral blood at the day +14 after allo-HSCT predicts graft failure
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Introduction

Assessment of the molecular chimerism at the day +28 af-
ter allogeneic hematopoietic stem cell transplantation (allo-
HSCT) is used to predict all types of graft dysfunction in-
cluding graft failure and rejection. It might be beneficial to
establish prediction markers for a graft failure effective earli-
er than at the day +28. Our objective was to assess the signif-
icance of donor chimerism on the day +14 after allo-HSCT
for predicting engraftment in patients with acute leukemia.

Materials and methods

Archival DNA samples isolated from the blood cells of 64
patients who received allo-HSCT at the National Medical
Research Center for Hematology between 01.01.2020 and
27.06.2023 were used to monitor molecular chimerism.
Patients of the study group were selected according to the
availability of archival material for a retrospective study of
chimerism, first transplantation from a haploidentical (=2
mismatches according to the HLA system) or an unrelat-
ed partially compatible donor, diagnosis of acute leukemia,
remission at the time of transplantation, and low-intensity
conditioning regimen (RIC). The median age of patients
was 49 years (26-63), 13 (59%) women and 9 (41%) men.
The absence of engraftment by the day +28 was noted if the
absolute number of neutrophils was less than 0.5x10/9/];
hemoglobin less than 70 g/I; platelets less than 20x10/9/1;
donor hematopoiesis 0-5%; no relapse of the disease. Selec-
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tion criteria for the control group were the same, except for
the donor type: related and unrelated fully HLA compatible.
The control group included 22 patients; the median age of
patients was 39 years (19-59), 24 (54%) women and 18 (46%)
men. Chimerism was monitored by STR-PCR using a multi-
plex CorDIS Plus kit (19 polymorphic STR markers and the
X/Y locus of human amelogenin), followed by the separa-
tion of PCR products by capillary electrophoresis. Chimer-
ism was calculated based on the percentage of unique do-
nor and recipient markers in the informative STR loci using
GeneMapper v. 4-0 software.

Results

In the group of patients with allo-HSCT from a partially
HLA compatible donor, the level of donor chimerism in
peripheral blood (PB) samples on day +14 was significant-
ly lower in patients who had graft failure on day +28. For
patients with engraftment, the median of donor chimerism
was 87% (27-100%), without engraftment 54% (0-90%),
(p<0.0089). ROC analysis was performed to test the depend-
ence of the probabilities of errors in the classification of the
target indicator (failure on day +28) from the level of donor
chimerism on the day +14. We found that donor chimerism
of 25% or lower in the PB on the day +14 is a good predictor
of graft failure (AUC=0.79, p=0.0034). In accordance with
the selected threshold level, all patients were divided into 2
groups (donor chimerism at < 25%, and >25%). In the <25%
group, graft failure was detected in 100% of cases (3 out of 3),
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while in the group showing chimerism at >25%, the graft
failure was detected in only 15% of cases (6 out of 39). In the
control group with fully HLA compatible donor, the select-
ed threshold of 25% was not significant for the prediction of
graft failure.

Conclusion

Less than 25% of donor chimerism observed in PB on day
+14 after allo-HSCT predicts graft failure on day +28 in

patients with haploidentical or partially HLA compatible un-
related donor. Meanwhile, this index has no predictive value
in the cohort of patients with a fully compatible donor.

Keywords

Graft failure, peripheral blood, donor chimerism, allo-HSCT,
STR-PCR.

Xumepu3m B nepudepuyeckoin Kposu Ha +14 penb nocne anno-TICK kak npegukTop
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Beepenue

IlepBuynas oOLleHKAa MOJIEKYIAPHOTO XMMepU3Ma Ha +28
nenb nocre awio- TTCK (azmoreHHON TpaHCITAHTAIUN Te-
MOHIO3TNYECKIX CTBOJIOBBIX KJICTOK) 3Ha4MMa M1 IPOTHO-
3MpOBaHMA BCeX BUIOB HapylIleHVs QYHKIVM TPaHCIUIaH-
Tara. HenpykusiieHue TpaHCIIAHTATA SAB/IAETCSA OCHOBHOM
npuunHoi Heypad npu anno-TTCK. bonee panHnit MoHn-
TOPMHT XMMepM3Ma MOXKET CTaThb J[[ONOJHUTEIbHbIM JH-
CTPYMEHTOM JI1 IIPOTHO3MPOBAHUA HEPBUYHON HECOCTO-
SITETIBHOCTH TpaHCIUIaHTaTa. Llempro Hareit paboTsl Obira
OlleHKa 3HAaUMMOCTM IOHOPCKOTO XJMepu3Ma Ha +14 neHb
IJIA TPOTHO3MPOBAHMA HENpPVOKMBIEHMA TpPaHCIUIAHTaTa
nocre ayio-TI'CK y 6onbHbIX ocTpbiMu etikozamu (OJI).

Martepuansl u metofbl

JiA MOHUTOpMHIa XMMepM3Ma MCIIONb30BaMy apXVMBHBIE
o6pasnpl JHK u3 kmeTok KpoBu 64 HallMeHTOB, IIOTYYUB-
mnx awto-TTCK B HMUII remaronornu ¢ 01.01.2020 mo
27.06.2023. IlammeHThl ObIIM paspelieHbl Ha JBe TPYIIIBL
Kpurepnu orbopa manueHTOB IMepBOi IPYIIIBL: FOCTYII-
HOCTb apXMBHOTO MaTepuanaa I IPOBEEHUA peTpo-
CIIEKTVBHOTO MCC/IeNOBaHMA XUMepU3Ma, IlepBas TpaHC-
IUIAHTAlVsl OT TaIUIOMJICHTUYHOro JOoHOpa (22 orimumit
o cucreMe HLA) miu HepocTBEHHOTO 4acTMYHO-COBMe-
cTumoro, auarnos OJI, peMuccyusa Ha MOMEHT BBITIOTHEHMA
TPAHCIUIAHTAVM, PEXXUM KOHJUIVOHNPOBAHNA OHVKEH-
Holt nHTeHcuBHOCTH — RIC. MefmuaHa Bo3pacTa MalIeHTOB
cocraBuia 49 ner (26-63), 13 (59%) >xenuuusl u 9 (41%)
MyxuyH. OTCyTCTBMEM IIPYDKUBJICHUA K +28 [HIO CYu-
Tamu: abcomoTHOe Yucio Helrpodunos Menee 0,5x10°/;
reMornobun Menee 70 r/m; TpoMboruThl MeHee 20x10°/;
TmOoHOpcKoe KpoBeTBopeHnme 0-5%; OTCyTCTBME penupyuBa
3aboneBanust. Kpurepun or6opa rpynis! cpaBHeHMs ObIIn
TaKye Xe, 3a MICKTIOYeHNEeM THIIA JOHOPA: POICTBEHHBIN U
HEepOJICTBEHHDIIT IIONTHOCTBIO COBMECTMMBIN. Ipymnma cpas-
HEHMA COCTaBMIA 22 ManyeHTa (MeAMaHa BO3pacTa Maly-
eHToB coctaBuma 39 ner (19-59), 24 (54%) >keHIMHBI 1 18
(46%) my>xunH.) MOHUTOPMHT XMMepPU3Ma OCYIeCTBIIN
meropoM STR-TIIIP ¢ ucnonb3oBanneM moUIM3NPOBAH-
HOTO My/IbTuIIekcHoro Habopa CorDIS Plus (19 nommop-
¢ubix STR-mapkepoB u nokyc X/Y aMelloreHuHa 4elIoBeKa)
C moc/efyouyM pasjenenreM mnpogykros [P meTonmom
KaIlVJUIAPHOTO 3/eKTpodopesa. XMMepUsM pacCUUTHIBATIN

Ha OCHOBE IIPOLIEHTHOTO COJiep>KaHMs YHUKaJIbHBIX Map-
KepoB JOHOpa M peLuINeHTa B MH(POPMATUBHBIX JIOKY-
cax STR ¢ ucnonp3oBaHueM IpOrpaMMHOIO 0OecIedeHNs
GeneMapper v. 4-0.

Pe3ynbratbl

Bb110 06HAPY>KEHO, YTO B TPYIIIE € YACTUYHO COBMECTUMBIM
IOHOPOM YPOBEHb JOHOPCKOTO XMMepuama B obpasirax ITK
(mepueprdeckoit KpoBu) Ha +14 TeHD CYLIECTBEHHO HIDKe
y TAIJMEeHTOB, Y KOTOPBIX Ha +28 HeHb OBUIO KOHCTATUPO-
BAaHO HENIPIDKMUBJICHME TpPAHCIUIAHTaTa. [IIA IalueHTOB
C NpIDKUBJIEHNEM MefMaHa IIOKasaTesell XMMepyusMa Co-
craBuna 87% (27-100%), 6e3 nproxkusnerus 54% (0-90%),
(p<0,0089). IIpn mposegenun ROC-amammsa mccregoBa-
7Iach 3aBUCUMOCTb BEpPOSTHOCTEN OLIMOOK Kiaccuduka-
LM IIe/IeBOTO TNpM3HaKa (HeIpyDKuBIeHNe Ha +28 JieHb)
OT YPOBHA JOHOPCKOTO XMMepu3Ma Ha +14 peHb. Bpuro
MIOKAa3aHO, YTO NOHOPCKMII Xumepusm 25% 1 HIDKe B KPO-
B Ha 14 JIeHb MOXeT BBICTYIATh XOPOIINM IIPEIUKTOPOM
HenpuokyeiaeHnsa (AUC=0,79; p=0,0034). B coorBeTcTBUM
C BBIOPAHHBIM [IOPOTOBBIM YPOBHEM JOHOPCKOTO XUMEpPH3-
Ma BCe MAI[MeHThbl ObUIM pasfielleHbl Ha 2 rpynmbl (<25%,
>25%). Y manyeHToB ¢ JOHOPCKMM XMMep3MOM <25% He-
IPIYDKMBJIEH)Ee KOHCTAaTMpoBaHO B 100% ciydaes (3 us 3),
a B TPyIIIIe C XUMepu3MoM 6osblite 25% — HEIPIDKUBIIEHME
KOHCTaTMpoBaHo B 15% (6 us 39). B rpynmne cpaBHeHNA ¢
HOJTHOCTBIO COBMECTVIMBIM JJOHOPOM BBIOPAHHBIIL IIOPOT B
25% He ABNIAETCA 3HAYMMBIM KpUTepUeM /LA IPeIVKTUB-
HOI1 OLIeHKM HeIIPYDKMBJICHNA TPAHCIUIAHTATA.

3aknoyeHue

Yposenb xumepusma B IIK Ha + 14 fieHb C BBICOKOII CTe-
IIEHbI0 JIOCTOBEPHOCTM IIPE€MCKa3blBA€T HENPIVDKUBIIECHNE
TpaHCIUIAaHTaTa Ha +28 IeHb /A NalMeHTOB C TallJIou-
JEHTUYHBIM ¥ HEPOACTBEHHBIM YaCTMYHO-COBMECTVMBIM
JOHOPOM, IIpM 3TOM B KOTOpTE€ NALMIEHTOB C IIOTHOCTBHIO
COBMECTVMMBIM JOHOPOM He ABJIAETCA NPEAVUKTOPOM HENIPU-
>KMBJIEHVA TPaHCIIAaHTATA.

KnioueBble cnoBa

Henpwkusienne TpaHcmiaHTara, mepudepndeckas KpoBb,
MOCTTPAHCIUIAHTALVIOHHBIN NOHOPCKUIL XMMEPU3M, AJIJIO-
TI'CK, STR-PCR.
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Risk-adapted immunoglobulin replacement therapy in patients with acute leukemia:

clinical evaluation and comparative analysis

Olga V. Gerasimovich ', Igor A. Iskrov ?, Irina Yu. Lendina '
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Contact: Dr. Olga V. Gerasimovich, phone: +375293758313, e-mail: gerasimovichov@gmail.com

Introduction

Patients with hematological malignancies undergoing
chemotherapy (CT) have high incidence of infections which
profile is affected by various factors including neutropenia.
The clinical effect of immunoglobulin replacement therapy
(IRT) with respect to the risk of infectious complications in
adult hematological patients currently needs to be assessed
and revised. The purpose of this prospective study in the
framework of real clinical practice was to evaluate the in-
dependent effect of replacement therapy with immunoglob-
ulins on the risk of developing infectious complications in
hematological patients.

Materials and methods

The prospective study (2021-2022) included 40 adult pa-
tients diagnosed with acute leukemia who received induc-
tion and consolidation stages of therapy. Intervention groups
(substitution therapy) and the control group were associated
with clinical and demographic indicators. For the primary
outcome in the analysis, the duration of the period free from
infectious episodes in the survival analysis was adopted.

Results

The probability of developing an infectious episode in pa-
tients with acute leukemia receiving specific treatment
(induction course of polychemotherapy) is statistically

0,7

Log-rank
p<0.00561
0,5 [rrremrmnmmnemn s s e :

Survival probability

Time

Number at risk (number censored)

— 20(100) 19 (95) 19 (95) 18 (90) 18 (90)
20 (100) 15 (75) 15 (75) 10 (50) 10 (50)

Figure 1. The probability of developing an infectious
episode within 120 days for patients with acute leu-
kemia receiving specific treatment (induction and
consolidation stages) depending on the presence of
immunoglobulin replacement therapy in the regimen
(Kaplan-Meier method, log-rank test; p=0.00561)
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significantly lower in the group of patients receiving immu-
noglobulin replacement therapy compared to the control
group without administration of human immunoglobulin (5
versus 14; p=0.00724) as seen on Fig. 1. The median duration
of the period without infectious complications in the group
of patients who received immunoglobulins against the back-
ground of specific therapy for the underlying disease was 105
days (95% CI 88-120 days), while in the control group it was
75 days (95% CI 59-109 days). Fixed effects analysis showed
an estimated odds ratio of 2.42 (95% CI 1.86-3.16) as shown
on Fig. 2. Random effects analysis, performed by estimating
a mean odds ratio of 2.58 (95% CI 1.67-3.99), means that
patients treated with IRT have a better chance of a favorable
outcome compared to treatment without IRT by 2.58 times.

Conclusion

Immunoglobulin replacement therapy may be used in pa-
tients at high risk of infectious complications, given the levels
of hypogammaglobulinemia, as well as clinical dynamics.
The clinical effect can be assessed within 3 months from the
start of replacement therapy.

Keywords

Infections, hematological disorders, immunoglobulins, re-
placement therapy, acute leukemia, post cytostatic cytopenia.
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Figure 2. The results of a comparative analysis of the
use of immunoglobulin replacement therapy for pa-
tients with AL in different years at the Hematology
Department No. 3, Minsk Scientific and Practical Center
for Surgery, Transplantology and Hematology
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Puck-afanTupoBaHHas 3amecTuTesibHas Tepanyu UMMYHOrN06YNNHAMK Y NaLMEHTOB C OCTPbIM
NEeAK030M: KNNHNYeCKas OLEHKA W CPABHUTENIbHbIA aHanu3

Onsra B. Iepacumosuy ', irops A. Vickpos %, Vipuna IO. Jlenmina '

! Mumckuil HayuHO-npakmuveckuil yueHmp Xupypeuu, mpancnaanmonoeuu u cemamonozuu, Munck, Pecnybnuxa Benapyco;
? Benopycckas MeOUUUHCKAS AKA0eMUs NoCAeOUNnIomHozo obpasosanus, Mumck, Pecny6nuxa Benapyco

Beepenue

Y IalyeHTOB ¢ OHKOTeMaTOJIOTMYeCKIMI 3a00JIeBaHVAMIA,
nomyvalomyx xummorepamnio (XT), oTmedaercsa BBICO-
Kas 4acToTa pas3BuTus MHPEKUuil, Ha Mpoduab KOTOPBIX
BJIMAIOT pasjnyHble GaKTOPBI, B TOM YNC/Ie HEMTPOICHNUA.
Kimnandecknit ap ekt 3aMecTUTeIbHOI Tepalny UMMYHO-
rnobymuamu (3TV) B oTHOLIEHNN PUCKa MH(PEKIIVOHHBIX
OCJIO)KHEHMII y B3POC/IbIX IIALIIEHTOB I'eMaTOIOrMYeCKOro
po¢wIA B HaCTOALIee BpeMs HY)X/JaeTcA B OLieHKe Y IIepe-
cMorpe. Llenpio JaHHOTO IPOCIIEKTUBHOTO MICCIEJOBAHIA B
paMKax peanbHON KIMHUYECKOI MPAKTUKM ObUIO OLIEHUTH
He3aBJCYMOe BJIVIsTHYE 3aMeCTUTE/IbHOI Tepany IMMYHO-
r106yIMHaMM Ha PUCK PasBUTIS MH(EKIVIOHHBIX OC/IOKHE-
HUJI Y IAIIMIeHTOB C OCTPBIMI JICJIKO3aMy Ha 3TaIlaX MHTEH-
CUBHOJ Te€paInu.

Matepuanbl n meToabl

B mpocnextnBHOE nccmefoBanue (2021-2022) BrmodeHo 40
B3POC/IBIX MALMEHTOB C IMAaTHO30M «OCTPBIII efiK03», Mo-
AYIMBIINX MHAYKIVOHHBIA ¥ KOHCONMMAUPYIOUINIT 3TaIlbI
Tepanuu. [pymmsl nHTepBeHIMH (3aMeCTUTeNbHAsI Tepanis)
U KOHTPOJIbHAsI TPYIIa ObUIM COMPSDKEHBI IO KIMHUKO-
IemorpaduuecKM IMTOKa3aTe/lsAM. 3a IEePBUYHBIN UCXOZ B
aHamM3e ObUIa IPUHATA IPOLO/DKUTENLHOCTD IIEPUOAA CBO-
608HOr0 OT MHQEKIMOHHDIX MM30/0B B aHa/IN3€e BHDKUBA-
€MOCTH.

Pe3ynbrarsl

BeposTHOCTD pasBuTuA UH(EKIMOHHOIO 3MU30fa Y IIa-
I[EHTOB C OCTPBbIM JICVIKO30M, ITOTYYaIOINX CrHeryude-
CKoe JiedeHNUe (MHAYKIMOHHBI KypC IOMMXVMUOTEPAINN),

AL-05

CTaTMCTUYECKN 3HAYMMO HIDKE B TPYIIIe MAIMeHTOB, IIONIy-
YAIOIMX 3aMECTUTENbHYIO TEPAINI0 MMMYHOITIOOYIMHAMI,
B CPaBHEHMN C TPYIIION KOHTPOIs 6e3 BBEEHNUs] NMMYHO-
rno6y111/1Ha yenoBeyeckoro (5 nporus 14; p=0,00724, cm. puc.
1). MemmaHa mpomo/DKUTENBHOCTH ITepriofia 6e3 MHQEKIMOH-
HbIX OC/IOKHEHUIT B TPYIIIIe HAIMIEHTOB, IOTYYaBIINX MMY-
HOITIOOY/IMHBI Ha (hOHE CIIenn(uIecKoit Tepary OCHOBHOTO
3aboneBanus — 105 gus (95% IOV 88-120 nHeit), B TO Bpe-
M KaK B KOHTPO/IbHOI rpymie — 75 gueit (95% 1 59-109
nHert). AHa/M3 GUKCHPOBAHHBIX 3P (PEKTOB [TOKA3aI OLEHKY
OTHOLIEHNA IIaHCOB 2,42 (95% [V 1,86-3,16) Kak ykasaHO
Ha puC. 2. AHa/MM3 CTy4aitHbIX 9((EKTOB, OCYIIECTBIIsIEMBII
IIyTeM OLICHKV CpeJHEero OTHOLIeHNA MaHCcoB 2,58 (95% 111
1,67-3,99), o3HauaeT, 4TO y MaLMeHTOB, moxydasumx 3T,
IIAHCHI Ha 6/TATOTIPYSITHBII MCXOJ IO CPABHEHNIO C JIeYeHIEM
6e3 3TV Bbi1te B 2,58 pasa.

3aknyeHue

3aMecTUTeNbHasA Tepamys MMMYHOIIOOYIMHAMU MOXeT
MICIIO/Ib30BAThCA Y TAIMIEHTOB IPYIIIBI BLICOKOTO PUCKA MH-
(eKIIMOHHBIX OCTIOKHEHMIA, C YI€TOM YpOBHEII IMIIOraMMa-
mI06YTMHEMNUMY, @ TaKXKe KIMHNYecKolt fuHamyku. Kinn-
gecknit 3¢ PeKT MOXKeT ObITh OIlEHEH B TeUeHNe 3 MecsAleB
OT HayajIa 3aMeCTUTEIbHOI Tepannu.

KnioueBble cnoBa

Mupexunu, remaronorndecke 3aboaeBaHms, IMMYHOITIO-
Oy/IMHBI, 3aMeCTUTE/IbHAS TePAINsi, OCTPBII JIEIIKO3, IOCT-
LMTOCTaTNYeCKasd UTONEHNA.

The efficiency of combination azacitidine and venetoclax therapy in elderly patients
at the first-line therapy, and in refractory/relapsed cases of acute myeloid leukemia

Maxim A. Granatkin %, Maria I. Kislova ', Evgeny S. Mikhailov !, Maria M. Okuneva %, Anna V. Antonova ',
Natalya V. Degtyareva !, Yury N. Kobzev ', Vadim A. Doronin ', Evgeny A. Nikitin 2

!'S. Botkin City Clinical Hospital, Moscow, Russia; > Russian Medical Academy of Postgraduate Education, Moscow, Russia
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Introduction

Elderly patients with acute myeloid leukemia (AML) repre-
sent a group with a high incidence of poor-prognosis molec-
ular markers as well as with previous myelodysplasia. Due to
their age, these cases are associated with high comorbidity
which, along with unfavorable recurring genetic anomalies,
determines the issues in chemotherapy for such patients [1-
3]. Hypomethylating drugs in combination with venetoclax
demonstrate relatively high efficacy and a manageable toxic-
ity profile in elderly patients with AML [4]. Our aim was to

analyse the efficacy and tolerability of combination therapy
with azacitidine and venetoclax (AzaVen) in elderly patients
with AML in the first line of therapy, as well as in patients
with refractory/relapsed AML (R/R AML).

Materials and methods

The retrospective study included patients with newly diag-
nosed AML and R/R AML over 60 years old, with contrain-
dications for intensive chemotherapy. The treatment was
carried out according to the AzaVen schedule.
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Results

The study included 30 patients with newly diagnosed AML
older than 60 years, at a median age of 72 years (60 to 90
years old). Cytogenetic data were available for 21 patients, of
whom four patients were classified into the high-risk group.
One patient was referred to the favorable risk group, and the
rest were at intermediate risk. Five patients (17%) had AML
associated with prior myelodysplastic conditions. The most
frequent comorbidities were as follows: endocrine disorders
(20%), diseases of the respiratory system (17%), cardiovas-
cular disorders (63%), tumors of other locations (13%). The
median follow-up time was 6.7 months (range, 1.4 to 44.9).
The median overall survival (OS) was 38.5 months (Fig. 1).
The median OS was not reached if censoring COVID-19-re-
lated deaths. In univariate analysis, comorbidity had no ef-
fect on OS. By the end of the first cycle of therapy, 18 (60%)
patients achieved remission; after the 2™ cycle, 6 (20%); fol-
lowing the 3" and 5" cycle, one patient each (3%). Remission
was defined as complete response (CR), complete response
with incomplete recovery (CRi), and morphological remis-
sion. CR was registered in 17 patients (56%); CRi, in 4 cases
(13%). The overall response rate was 69%. At the current fol-
low-up time, 58.4% of patients maintain a response to ther-
apy. Loss of remission was noted in 3 patients. At 24 months
of observation, the OS rate was 88%. The causal structure of
mortality in remission state was as follows: 4 cases of COV-
ID-19 (36%), 2 cases of sepsis (18%), and 5 cases with uni-
dentified causes of death (45%) (Fig. 2). The study included
29 patients with R/R AML older than 60 years at the median
age of 69 years (60 to 84 years old). In 10 patients (34%),

100 — except of COVID-19
death cases
s — including COVID-19
2 death cases
a
T 50
(3
>
o
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Figure 1. Overall survival of elderly patients with newly
diagnosed acute myeloid leukemia treated with azaci-
tidine and venetoclax
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Figure 3. Overall survival of elderly patients with re-
lapsed/refractory acute myeloid leukemia treated
with azacitidine and venetoclax
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AML was associated with prior myelodysplasia. Cytogenetic
data were available in 19 cases and all these patients were
at intermediate risk. The most frequent and significant co-
morbidities were as follows: endocrine diseases (21%), dis-
orders of respiratory system (10%), cardiovascular diseases
(57%), tumors at other sites (14%). The median follow-up
period was 8.9 months (range 1.3-23.9), and the median OS
was 9.3 months (Fig. 3). When censoring deaths related to
COVID-19, the median OS is 15.6 months. Comorbidities
also did not influence the OS levels. The remission state was
achieved in two patients (12%) by the end of the 1% cycle
of therapy; in 8 cases, after 2" cycle (47%). The 3, 4™, 5%
and 6™ cycle of treatment resulted in remission in one pa-
tient each (6%). Three patients (18%) achieved remission by
the 7" cycle of therapy. During the observation period, CR
was registered in 8 patients (28%), CRi in 7 cases (24%), and
morphological remission, in 2 patients (7%). Thus, an over-
all response was obtained in 15 patients (52%). The median
time to loss of response was 5.2 months (Fig. 4). At the cur-
rent follow-up, only 14% of patients maintained a response
to therapy, with OS of 60%.

Conclusion

The results of a retrospective study show high efficacy of the
combination of venetoclax and azacitidine in both first-line
therapy and R/R AML. Our study demonstrates a high over-
all survival along with a durable remission period.

Keywords

Acute myeloid leukemia, elderly, venetoclax, azacitidine.
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Figure 2. Time to loss of remission and overall survival
in patients with newly diagnosed AML who achieved
remission on azacitidine and venetoclax therapy
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Figure 4. Time to loss of remission and overall survival
in patients with relapsed/refractory AML who achieved
remission on azacitidine and venetoclax therapy
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IPdeKTMBHOCTL KOMOMHUPOBAHHO Tepanuu a3auUTMAUHOM W BEHETOKIAKCOM Y NaLyUeHToB
MOXWI0ro BO3pacTa C OCTPbIM MUESTIOUAHBLIM JIEKO30M B NEpBOi JIMHUN Tepanuu, a Takxe
y 60nbHbIX € pedpakTepHbIM/peuuansupyrowmumm Gopmamm
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Beepenue

[To>xnyible MALMEHThl C OCTPBIM MUETOUTHBIM JIEKO30M
(OMJI) mpepcTaB/IAOT TPYNIY C BBICOKOJ 4acTOTON BbI-
SBJICHNSA MOJIEKY/IAPHBIX MapKepoB HeOIaronpusAaTHOIO
IIPOTHO33, a TAKOKe CIy4YaeB C IPeALIeCTBYIOIEN MIeTIOfIC-
I1asyeit. BBy BospacTa, OHU COIIPSKEHBI C BBICOKOI KO-
MOPOUTHOCTBIO, YTO HAPSAAY C HeOIaronpyuaTHHIMM [IOBTO-
PSIOLIVMICS TeHETUTUIECKUMM aHOMAJIVSIMU OTIpefiensieT
CTIO)KHOCTH B IOZIXO/aX K XMMUOTEPAIINI TAKIX ITal{IeHTOB
[1-3]. TunmoMeTnnMpyouye mpernaparbl B KOMOMHALIMU C
BEHETOK/IAKCOM JIeMOHCTPUPYIOT CPaBHUTENIBLHO BBICOKYIO
3¢ GeKTUBHOCTD U YIIPaBIIAEMBlil TPOQPUIb TOKCUIHOCTH Y
noXubIx manyentTos ¢ OMJI [4]. Ienbro Halero muccieno-
BaHMs1 6bUT aHaMN3 3¢ PEKTUBHOCTH U TEPEHOCUMOCTI KOM-
OVHMPOBAHHON Tepannu a3alUTUAVHOM /1 BEHETOK/IAKCOM
(AzaVen) y nanmeHTOB IOXMIoro Bospacta ¢ OMJI B nep-
BOJT JIVHUY TEPAIINY, a TAKOKe Y OOIBHBIX ¢ pepaKTepHbIM/
penupusupytomum OMJI (P/P OMII).

Matepuansl n metofbl

B peTpociekTuBHOe UCCIef0BaHIe ObIIM BKIIOUEHBI MaIfy-
eHTBI ¢ BIIepBble BbLABIeHHbIM OMJI 1 P/P OMJI, crapiue 60
JIeT, C IPOTUBOIIOKa3aHMAMU K IIPOBEJIEHNIO IHTeHCUBHO
xuMuotepanuu. JledeHne mpoBoguIoCh 1o cxeme AzaVen.

Pe3ynbrarsl

B uccnenoBanue BkoueHbl 30 MAIMEHTOB C BIIEPBbIE BbISAB-
nennpiM OMJI crapuie 60 netr. Menguana BospacTa 72 roga
(mmanason 60-90 ner). IluroreHeTndeckue maHHble ObUIN
JOCTYIHBI Ayist 21 manmeHTa, U3 HUX 4 [anyeHTa OTHOCHU-
JINCh K TPYIIIIe BBICOKOTO PUCKa, | manmeHT K rpyime 6ja-
TOIIPVMSITHOTO PUCKA, OCTAJIbHBIE - IIPOMEXYTOYHBII PUCK.
[Tate manuentoB (17%) numenn OMJI, CBsI3aHHBI C TIpef-
IIECTBYIOLEl MUeIORUCIUIasueil. VI3 Hambomee YacTbIX
CONYTCTBYIOIMX 3a00/IeBaHNUII OTMeYaluCh: OSHIOKPUH-
Hble 3a6onmeBanus (20%), 3a60/1eBaHNsI OPraHOB [IbIXATe/b-
HOll cucTeMbl (17%), ceppedHO-cOCynuCThIe 3a00IeBaHMsA
(63%), omyxomu gnpyroit noxammsauyy (13%). Mennana
CPOKOB HabOyofieHNsi cocTaBmia 6,7 MecsieB (uamasoH
1,4-44,9 mecsaueB). Mequana o6ment BbpkuBaemoctu (OB)
cocraBmia 38,5 mecanes (Puc. 1). ITpu neHsypupoBaHun
cmy4yaeB cMepTH, cBAsaHHbIx ¢ COVID-19, meguana OB

HZOCTUTHYTA He ObUTa. B ofHOBapraHTHOM aHaMM3e KOMOP-
OUHOCTD He OKas3ajIa BIsHYs Ha mokasarens OB. K koHmy
nepBoro uykia repamnuu 18 (60%) marueHToB JOCTUIIN pe-
muccuy, BToporo — 6 (20%), Tpetbero u msroro 1o 1 (3%)
nanyenTy. ITox pemuccuert NOHMMaNy TOMBKO MOHBINA OT-
BeT (ITO), ONMHBIN OTBET C HEIMTOMHBIM BOCCTAHOBJIEHNEM
(ITIOn), a Takxe mopdonorndeckyo pemuccuio. 110 6bi1
3aperucTpupoBaH y 17 manuentos (56%), I[IOH - y 4 ma-
uyenToB (13%). O6muit OTBeT Ha jeYeHne cocTaBuI 69%.
[Tpu HaCTOSIUX CPOKaxX HaOmomeHmst 58,4% ManeHToB Co-
XpaHAIOT OTBET Ha Tepamuio. YTpara peMUCCUM OTMedeHa
y 3 MalMeHTOoB. OB « 24 MeCsIy HaOIIONeHNs COCTaBIIa
88%. CTpyKTypy CMEPTHOCTM y HAIMIEHTOB C peMMCCHeN
cocTaBAoT: 4 (36%) crydas COVID-19, 2 (18%) cnyvas
cencucau 5 (45%) HeycTaHOB/IEHHBIX Ipr4MH cMepTH (Puc.
2). B uccnemosanme 66110 BKIOYEHO 29 manyeHToB ¢ P/P
OMUI crapute 60 net. Menguana Bo3pacta 69 net (uamnasox
60-84 met). Y 10 (34%) marerros OMJI 6611 accounnpo-
BaH C IpeflIecTBYIoUlell Muenonucnasueii. Iutorenetn-
YecKue JaHHbIe ObUIM HOCTYIHBL Ajisi 19 IalMeHTOB, BCe
ITIAaIMEHTbI OTHOCU/INCDH K rpynne HpOMe)KyTO‘IHOFO pI/ICKa.
VI3 Hambo/ee 4acThIX M 3HAYMMBIX COITy TCTBYIOIMX 3a60-
JIeBaHUII OTMeYasINCh: SHITOKPUHHBIE 3aboneBanus (21%),
3a60/IeBaHNs OPraHOB [bIXaTenbHON cuctemsl (10%), cep-
IeJHO-COCyAuCThie 3aboneBanmsa (57%), OMyXOmM LPyroi
nokammsanuu (14%). Mepguana cpoka HaOIIOf[eH s 3a Ialn-
eHTaMu cocraBuia 8,9 Mecsues (nuanasod 1,3-23,9), megu-
a"a OB - 9,3 mecsaues (Puc. 3). [Ipu nensypuposannu ciy-
4yaeB cMepTH, cBa3aHHBIX ¢ COVID-19, meguana OB - 15,6
MecsitieB. KoMopOMIHOCTD TakXe He OKas3ajia BIAVSHUS Ha
nokasatenb OB. K xoH1y nepsoro nukia tepamn 2 (12%)
IallyieHTa JOCTUIIN peMuccuy, BToporo — 8 (47%), Tpetb-
ero, 4eTBEepTOro, IATOro ¥ LIecToro 1o 1 (6%) manueHty,
3 (18%) manueHTa JOCTUIIN PEMUCCUMN K 7 LUKITY TePAIVIL.
3a nepuop Habmonenus 11O 6bUT 3aperncTpupoBaH y 8 ma-
nueHToB (28%), IIOH y 7 (24%), a Mmopdonorndeckas pe-
muccus y 2 (7%). Takum o6pasom, 061iumit OTBeT Ha TedeHe
Ob11 monTyveH y 15 marentos (52%). Meanana BpeMeHN 10
yTparsl orBeTa 5,2 MecAnes (Puc. 4). [Ipn HacToAmuX cpo-
KaX HaOJIIOfeHNA TONIBKO 14% maleHToB COXpAaHM/IA OTBET
Ha Tepammio, OB cocrasuna 60%.
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3aknioyeHue

Pe3ynbTaThl peTpOCHEKTUBHOIO MCCIENOBAHNUA OKa3bIBa-
10T BBICOKYIO 9()(eKTUBHOCTD KOMOVHAI[UN BEHETOK/IAKCA
U a3allUTUAMHA KaK B TepaIluy [IepBoil IMHNY, Tak u B P/P
OMUJI. B HameM ncciefoBaHNY JEeMOHCTPUPYETCS BBICOKAs
0611ast BBDKMBAEMOCTD, HAPSIAY C [UIUTETbHBIM HEPUOOM
COXpaHeHMs PeMICCUIL.
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KnioueBble cnoBa

OcCTpblit MUETONHBIN TEIIKO03, TOXKIION BO3PaCT, BEHETO-
KJIaKC, a3allUTUIVH.

The outcomes of hematopoietic stem cell transplantation in pediatric patients with

chemorefractory acute myeloid leukemia

Maria A. Ilyushina, Larisa N. Shelikhova, Daria A. Shasheleva, Elena E. Kurnikova, Yakov O. Muzalevsky, Irina I. Kalinina,

Galina A. Novichkova, Aleksey A. Maschan, Michael A. Maschan

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

Contact: Dr. Maria A. Ilyushina, e-mail: maria.ilushina@gmail.com

Introduction

The hematopoietic stem cell transplantation (HSCT) is
known to be most efficient for patients in an initial remis-
sion. In this research, we analyzed a cohort of children with
chemorefractory acute myeloid leukemia (AML) in order to
study the efficiency of HSCT in this cohort of patients.

Materials and methods

A total of 69 pts with chemorefractory AML (induction fail-
ure (n=32), refractory relapse (n=37), 30 female/39 male,
median age 9.4 years (1.1-22), underwent HSCT between
Feb 2012 and Jan 2020, at median follow-up of 5.47 years
(2-9). 49 pts were transplanted from haploidentical, 12 from
matched family donors, 8 from matched unrelated donors.
All pts received treosulfan-based conditioning regimen. The
following conditioning regimens of GvHD prophylaxis were
used: regimen 1 (n=9) included ATGAM 50 mg/kg + Tacro/
MTX; regimen 2 (n=11) consisted of: thymoglobulin (5mg/
kg), rituximab (200 mg/m?), and bortezomib on day +2,+5
(n=9); regimen 3 (n=36) included tocilizumab (8 mg/kg),
and post-transplant bortezomib (n=33). Moreover, 24 pts
received additional abatacept at 10 mg/kg on day+2,+7,+14,
+28; regimen 4 was performed with post-transplant cy-
clophosphamide. Ten pts did not receive any prophylaxis.
TCRap+/CD19+-depletion of stem cells with CliniMACS
technology was implemented in 55 cases; 12 patients re-
ceived native BM. Twenty-one patients received post-trans-
plant therapy by means of hypomethylating agents; 48 pts.
Were subjected to modified donor lymphocyte infusions
(DLI).

Results

Primary engraftment was achieved in 66 of 69 pts (3 pts died
before engraftment), the median time to recovery of ANC
and platelets was 14 days (10-49). Complete chimerism by
the day +30 was achieved by 85% pts. The cumulative inci-
dence (CI) of grade 2-4 aGvHD was 55%, chronic GvHD,
17%. Serotherapy (ATG) did not affect the incidence of
GvHD. Among all patients, transplant-related mortality was
8%, CI of relapse, 52%. The incidence of relapse in a subgroup
with CMYV reactivation was 47%, in CMV reactivation-free
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subgroup, 58% (p=0.5). NK-cell recovery at day +30 was sig-
nificantly associated with decreased incidence of relapse, CI
of relapse was 76% in patients with below-median peripheral
blood NK recovery, and 43% in those with over-median NK-
cell numbers (p=0.013). At a median follow-up of 5,5 years,
event-free survival was 37% and overall survival was 42%.

Conclusion

Performing HSCT in patients with refractory AML result-
ed in a remission in 85% of patients and long-term survival
of 40%. Improving early NK cell recovery may open up the
opportunity to effectively enhance the anti-tumor effect and
decrease the relapse rates in children with chemorefractory
AML.
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Pe3ynbTatbl annoreqHoi TTCK y nauneHToB C XMMUOPE3UCTEHTHBIM OCTPbIM MUEN061acTHbIM

NenKo3oMm

Mapusa A. VimromnHa, Jlapuca H. Illennxosa, Japba A. Illamenesa, Enena E. Kypaukosa, fIkos O. MysaneBckuit,
Vpuna 1. Kanunnna, lFamnaa A. HoBuukoBa, Anekceit A. Macuan, Muxann A. MacyaH

HayuonanvHoiii MeOUUUHCKUTI UCCTIE008AMENbCKUTE eHMP 0emcKoti 2eMamonoeu, OHKono2uu u ummyHonozuu um. [I. Poeauesa,

Mocksa, Poccus

Beepenue

VsBecTHO, 4TO HanbobIIelT 3PPEKTUBHOCTHIO TPAHCIIIAH-
TaIUA TeMOIIOTUYECKMX CTBOMOBBIX KieTok kposu (TTCK)
ob6majjaeT y MalMeHTOB C OCTPBIMM JIeIIKO3aMM, HOJOIIE] -
mux K TTCK B pemmccun. B manHOII pabore mpoBeneH
aHa/M3 KOTOPTHI AeTell ¢ XuMMopedpaKTepHBIM OCTPBIM
MUETOUIHBIM JIEIKO30M C Ie/IbI0 MICCTIe{OBAaHMA Pe3ynbTa-
tusHOCcTH TTCK.

Marepuanbl n MeToAbl

Bcero 69 manmentos, 32 — nepBu4yHo-pedpakTepHble, 37 —
pedpaxTepHbIl peruus, 30 geBodyek/ 39 MalbUMKOB, Me-
mmaHa Bo3pacta 9,4 yeT. TpaHCIIaHTAanUM HMPOBENEHBI B
nepuop ¢ ¢espaa 2012 r. no AxHBapb 2020 ., MefuaHa Ha-
6monenust: 5,47 roga. 49 MalMEHTOB TPAHCIUTAHTIPOBAHDI
OT TaIUIONAEeHTUYHBIX, ABEHA/LIATh OT POJICTBEHHBIX U 8 OT
HEepPOJCTBEHHBIX JOHOPOB. PeXX1M KOHANIIMOHMPOBAHNS Ha
ocHOBe TpeocynbgdaHa (42 r/M?), Bropoli mpenapat Menbda-
maH (140 mr/m? (n=39) man tuoremna 10 m/xr (n=30). Cxe-
Mbl IPOGIIAKTUKY peakiyy TPaHCIIAHTaTa IIPOTUB XO-
3simHa (PTIIX): Cxema 1 (n=9): ATTAM 50 mr/xr + Takpo/
MTX; cxema 2 (n=11): Tumornmo6ynmus 5 Mr/Kr, puryKcumab
200 mr/m? u 6opresomu6d (n=9); cxema 3 (n=36): TorUN3y-
Mab B mo3e 8 MI/KT B fieHb -1 1 6opre3omn6d (n=33), 24 maun-
€HTa IOJTyYM/In abatauent B fose 10 Mr/kr mmo cxeme. CxeMa
4 (n=3) nocTpaHcIIaHTaUMOHHBI 11KI0docdan. JecaTp
6e3 mpodunaktuky PTIIX B CBA3M ¢ HU3KUM COTEP)KAHM-
em T keTox B TpaHcianrtare mocie gemtenyu TCRof+/
CD19+. 55 TTCK ¢ TCRap+/CD19+-gemnernust SCT 1o Tex-
Hommorny CliniMACS, 12 manueHToB IOTY4V/IN HaTUBHBIN
KM: 9 nanmeHTOB OT POICTBEHHBIX COBMECTVMBIX JOHOPOB,
3 — ramnoupentnaHbiii KM. Y nBoux meteit nctounnk 'CK —
HEepOJICTBeHHasA IYIOBVHHAsA KpoBb. B kadecTBe mpodu-
JAKTVKH peunpnsa sabonesanms nocite TI'CK 21 maumenty
IIpeJIOXKeHbl KypChl MMOCTTPAaHCIUIAHTAIVIOHHON TepaIy:
IUIOMeTIIVPYIOIVe IpelapaThl B COYeTaHUM ¢ 6opTe3o-
M160M, a 48 — MHPY3UM TOHOPCKUX TNMEOLIUTOB.

Pe3synbtatsl

[IpwxuBIeHre JOCTUTHYTO Y 66 u3 69 maumeHToB (3 ma-
IMeHTa Moru6/MM: 1 MalyeHT — mporpeccus, 2 — CeICuC).
CpenHee BpeMsi BOCCTaHOB/IEHMSI HENTPOPUIOB — 14 nHeit.
Hecarp manuentos He gocturim pemuccun nocne TICK,
9 M3 HuX yMep/u B OmpKaiiine 3 Mecsna OT IPOTPecCUls,
1 nonyunn nosropuyto TT'CK. IIaTbaecAT geBATD malyeH-
TOB (85%) Ha +30 meHb 6bumM B craryce monHoit MOB-He-
TaTMBHON peMuccuy. 3HaYMMBIX TOKCHYeCKMx addexTos
nocine TI'CK He 6pim0. Cymmapnas wactota oPTIIX 2-4
crenenn coctaBuna 55%, PTIIX 3-4 cragum - 20%, xpo-
Hyyeckon PTIIX - 21%. IlpumeHeHme ceporepamumu He
pmsyto Ha vacrory PTIIX. JletanbHoCTb, CBs3aHHAsA C
TpaHCIUIaHTaluel, cocTaBuaa 8%. Penupnsbl paspummch
y 36 maumenTos, 9 nonyummm nosropusie TTCK. Kymysns-

TUBHAs 4acTOTa peuuguBoOB — 52%. MenuaHa BpeMeHU [0
peunauBa 1,2 roga (0,18-2,53). CraTucTU4ecKoi pasHULIbI
B pUCKe pelunBa 3a00/1€BaHus B 3aBUCUMOCTY OT T€XHO-
JIOTUM TPOLECCHMHIa TPaHCIUIAaHTaTa He IOny4YeHo: 51% -
TCR ap+/CD19+ pemnenus, 56% — HaTUBHBIA IPOAYKT.
YacroTa penuinBOB B NOATPYIIIE C peaKTUBaLMEN UTOMe-
rajloBupycHoit nHpexuymn 47%, B Hoxrpymnie 6e3 peakTnBa-
unu 58%, p=0,5. Boccranosnenne NK-kjmetok Ha +30 fieHb
CBsI3aHO CO CHIDKEHMEM YacTOThl PEUAMBOB, KyMY/IATUB-
HBII pUCK 76% y manueHToB ¢ cofiepkanueM NK-knetok B
KpOBM MEHbIIIe Me[IMaHbl TPOTUB 43% y MalMeHTOB C COfiep-
>kaHyeM NK-knerok Bpiuie Meguansl, p=0,013.11pu menna-
He HabmomeHus 5,5 et 6eccoObITUIIHAA BbDKMBAEMOCTD
cocTaBisgeT 37%, a 001asg BBLKUBAEMOCTD — 42%.

3aknioueHue

Bemmonnenne TI'CK maumentam ¢ pedpakTepHbIM TeUeHN-
em OMJI nosBossAeT JOCTUYDb peMuccun y 85% naumeHTos 1
TONroCpOYHON BbKMBaeMocTy 40%. PanHee BoccTaHOBIIE-
Hie NK-Kk1eToK accounmpoBaHo ¢ OOJblIell TPOTUBOIEN-
Kemudeckoit akTuBHOCTbI0 TT'CK.

KnioueBble cnoBa

OcTpplil MUETOUIHBIN J1eMIKO3, XMMIOPE3UCTEeHTHBDI, ajl-
JIOTEHHAsA TPAHCIUIAHTALMA TeMOIIOITHYECKUX CTBOJIOBBIX
K/1eTOK, NK-K1eTk1, BoccTaHOBIIeHNe.
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Pre-transplant minimal residual disease as an unfavorable prognostic factor in patients
with acute myeloid leukemia in the first complete remission
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Contact: Dr. Zoya V. Konova, e-mail: konova.zoya@gmail.com

Introduction

Allogeneic hematopoietic stem cell transplantation (allo-
HSCT) is a potentially definitive treatment for acute myeloid
leukemia (AML). However, more than a third of patients af-
ter allo-HSCT relapse, the treatment options for which are
limited. Identification of patients at high risk of disease re-
lapse after allo-HSCT and subsequent administration of
post-transplant prophylactic therapy (PTT) to them may
improve the prognosis. Minimal residual disease (MRD), as
determined by multicolor flow cytometry (MCF), is widely
used to identify patients with a poor prognosis at all stages of
AML treatment. Our aim was to evaluate the results of allo-
HSCT in patients with AML depending on the pre-trans-
plant MRD status.

Patients and methods

The study included 182 patients in the first remission of
AML who underwent allo-HSCT at the National Medical Re-
search Center for Hematology from September 2015 to July
2023. Characteristics of the patients are shown in Table 1.
The analysis of MRD was performed on bone marrow sam-
ples using the MPC method, using a combination of ap-
proaches: the method of “different from normal” and the
search for cells with leukemia-associated phenotype. Overall
survival (OS), disease-free survival (DFS) and the probability
of relapse (PR) was assessed using the Kaplan-Meier method.
Differences were considered statistically significant at p<0.05.

Table 1. Patient's characteristics

Results

MRD was detected in 37 patients (20%) before allo-HSCT.
The results of allo-HSCT in MRD+ patients were significant-
ly worse compared to MRD- (OS: 43% vs. 70%, p<0.0001;
DEFS: 31% vs. 63%, p<0.0001; PR: 65% vs. 19%, p<0.0001).
The intensification of conditioning regimen did not improve
the prognosis of MRD+ patients: DFS with MAC - 14%, and
with RIC - 36% (p=0.1), PR 82% vs. 60% (p=0.1). When
comparing the results of allo-HSCT in MRD+ patients, de-
pending on the type of donor, no significant differences were
also obtained (OS: p=0.8; DFS: p=0.5; PR: p=0.4). PTT sig-
nificantly improved the DFS of MRD+ patients (46% versus
25%, p=0.0470).

Conclusions

MRD-+ status is associated with a high risk of relapse, despite
the presence of morphological remission before allo-HSCT.
The analysis of MRD in patients with AML before allo-HSCT
can be used to stratify the risk all-HSCT and identify pa-
tients who need post-transplant prophylactic therapy. The
development of effective methods for relapse prevention af-
ter allo-HSCT is an area of greatest clinical need, which is
currently not fully resolved.

Keywords

Minimal residual disease, allogeneic hematopoietic stem cell
transplantation, acute myeloid leukemia.

Parameters MRD+ (n=37) | MRD- (n=145)
Median observation, months 21(1,08-78)
Gender (male/female) 11/26 48/97
Age (median, range) 38 (21-61) 37 (18-66)
Conditioning regimen
* MAC 7(19%) 29 (20%)
- RIC 30 (81%) 116 (80%)
Donor type
- Matched related 1 (30%) 42 (29%)
- Matched unrelated 6 (16%) 45 (31%)
+ Mismatched unrelated 7 (19%) 21 (14%)
- Haploidentical 13 (35%) 37 (26%)
Post-transplant prophylactic therapy
- Hypomethylating agent + DLI (Azacitidine 32 mg/m?/day - 4 days every 28 3 (8%)

days + DLI. 6 cycles)
- Hypomethylating agent + BCL-2 inhibitor (Venetoclax 200 mg/day on days 2 (5%)

1-21 + Azacitidine 32 mg/m%/day on days 1- 4, interval between cycles 2

months, 10 cycles + DLI)
- FLT3 inhibitors (Giltetatinib 400 mg/day or Midostaurin 100 mg/day or (8%)

Sarafenib 800 mg/day up to +2 years after allo-HSCT)
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MuHUManbHas ocTaToyHas bonesHb nepen TpaHCI'IﬂaHTaLI,VIEVI dJUTOréHHbIX reMmono3Tn4yecKknx
CTBOJIOBbIX K/TETOK, KdK (I)aKTOP HEﬁﬂaI'OI'IpVIHTHOI'O MPOrHo3a y 60MbHbIX oCTpbIM MNEJTIONAHbIM

NneiKo30M B NepBoi NOJIHON pemMuccum

304 B. Konosa, Vipuna B. Ianbnesa, IOnusa O. [JaBsigoBa, Hukonait M. Kanpanos, Mapus B. [loBbigeHKo,

Exarepuna [I. Muxanbuosa, Haranps H. Ilonosa, ®epysa A. OmapoBa, Onbmupa V1. Konbraesa, [lapbsa A. MupoHoBa,
Jlynsa A. Kapacesa, Onbra M. Koponesa, [Jlappsa C. [ly6usaxk, Onbra C. KapaBaesa, Yibsana B. Macnukosa,

Bepa B. BacunbeBa, Jlapuca A. Kysbpmuna, Enena H. IlapoBumunnkoBa

HavyuonanvHulii meouyurckuii uccnedosamenvckuti uenmp eemamonoeuu, Mockea, Poccust

BeepeHue

TpancrmanTanya amIoOreHHBIX IeMOMO3TUYECKMX CTBOJIO-
BbIX K1eToK (anno-TT'CK) nmoTeHuManbHO SABISETCS pafu-
KaJIbHBIM METOJIOM JIeYeHM I OCTPOTO MUETIOMTHOTO JIeiiKo3a
(OMJI). Tem He MeHee, 60TIee YeM Y TPeTH MALVEHTOB ITOC/Ie
anno-TI'CK Bo3HUKaeT peluanuB, BO3MOXKHOCTH JIeUeHUA
KOTOPOTO OTpaHMYeHbl. BblABIeHNe MAIlIeHTOB C BHICOKMM
puckoMm penuausa nocne amno-TI'CK u nocnenyrouee Ha-
3Ha4YeHNe MM IIOCTTPAHCIUIAHTALVIOHHON NpoduIakTide-
ckoit tepammu (IITT) MoXeT coco6CTBOBATD YAYUILIECHUIO
nporuosa. MuHumanbHas ocraroyHas 6omesHb (MOB),
olpefieniieMast C MOMOIIbI0 MHOTOIIBETHOI TPOTOYHOM 11~
tomerpun (MIIL]), mMMPOKO MCHOMB3YEeTCsT A1 BBIABIEHS
MaIMeHTOB C IJIOXMM IPOTHO30M Ha BCeX 3Talax JieueHus
OMIJL. Uenp paboter: oneHutd pesymprarsl ammo-TTCK y
nanuentoB ¢ OMJI B 3aBUCMMOCTM OT MpeATpaHCIIaHTa-
unonHoro MOB-cratyca.

"al.lVIEHTbI n MmetToabl

B uccnegoBanme BkmoueHo 182 manueHTa B IEpBON pe-
muccrn OMJI, xoropbiM 6bUta BbimonHeHa awto-TTCK B
HMMII remaronorun ¢ ceHTa6ps 2015 mo mionb 2023 rr.
XapakTepuCTUKM IIalMeHTOB IpuUBeNeHbl B Tabmume 1.
Vccnemosane MOB mpoBogumu Ha 06pasiax KOCTHOTO
Mo3Ta ¢ ucnonb3oBanem metomom MIILI, ¢ moMompo0 co-
YeTaHMA MOXOOB: METOJ| «IIYCTBIX MECT» U IIOMCK KJICTOK
C JIeJ1K03-aCCOLMUPOBAHHBIM. BeposTHOCTD 0011elt BBDKM-
Baemoctn (OB), 6e3pennausHoi BekuBaemoctu (bPB) n
passurtus penupusa (BPP) onenusanace no merony Kama-
Ha-Metiepa. CTaTUCTUYECKM 3HAYMMBIMU CUUTANIN Pa3yIn-
uus npu p <0,05.

AL-08

Pe3synbtarsl

ITepen anno-TT'CK MOB 6sia BbisiBiieHa y 37 MaIieHTOB
(20%). Pesynbrarer anno-TTCK y MOB+ nanmeHTOB Ob1M
IOCTOBEPHO XyXe, o cpaBHeHMIo ¢ MOB- (OB: 43% mpo-
tus 70%, p<0,0001; BPB: 31% nporus 63%, p<0,0001; BPP:
65% mpotuB 19%, p<0,0001). MHTeHCUpUKALMA KOHAU-
IVIOHMPOBAHMA He yaydmmia nporaos MODB+ manyeHTos:
BPB npu ucnonpsosanun MAC - 14%, a npu RIC - 36%
(p=0,1), BPP 82% nporus 60% (p=0,1). IIpn cpaBHeHUM pe-
3ynbratoB ajwio- ITTCK y MODb+ nauneHToB B 3aBUCKMOCTHI
OT BUJa JOHOPA TaKXe He ObUIO MONMYYeHO CYIeCTBEHHBIX
pasmuanit (OB: p=0,8; BPB: p=0,5; BPP: p=0,4). IIpoBene-
Hue [ITT mocroBepHo ynyuymmno bPB MOb+ naunenros
(46% nporus 25%, p=0,0470).

BbiBoabi

MOB+ craryc accouumpoBaH C BBICOKUM PJMCKOM pa3BI-
TS peUUAMBa, HECMOTPA Ha HajuMdye MOP(OIOTrIdecKoi
pemuccun niepep, aito- TTCK. Vccnegosarme MOB y manm-
eaToB ¢ OMJI neper ammo-TT'CK MokeT MCIoOnNb3oBaThCA
WA cTpaTuVKALUY PUCKA U BBLABJICHNUA IAI[VIEHTOB, KO-
TOPBIM HeOOXO/[MIMO Ha3HaYeHe IIOCTTPAHIUIAHTAIVIOHHON
npoduakTudeckort tepamnu. Paspaborka addexTrBHBIX
METOIOB NPO(IIAKTUKY PasBUTUA peluiuBa II0C/Ie ajlIo-
TTCK sBrsteTcst 06macTbio HaMOO/IBIIEN KIMHNYECKOI 10~
TPeGHOCTH, KOTOpasi B HACTOsIIee BPeMsI PellleHa He IOJI-
HOCTBIO.

KniwoueBble cnoBa

MuHumanbHas ocTatouHasi 6071e3Hb, TPAHCIITAHTALNS asl-
JIOTEHHBIX T€MOIIO3TUYECKUX CTBOJIOBBIX KJIETOK, OCTPBIN
MUETOVTHBIN JIEMKO3.

Extramedullary acute myeloid leukemia: could the new targets and allogeneic stem cell

transplantation improve outcomes?

Aleksina A. Shatilova, Irina G. Budaeva, Yuliya D. Matvienko, Yuliya V. Mirolyubova, Darya V. Ryzhkova,
Roman V. Grozov, Konstantin V. Bogdanov, Tatiana S. Nikulina, Ksenia A. Levchuk, Renat S. Badaev, Yuliya A. Alekseeva,

Elza G. Lomaia, Larisa L. Girshova

V. A. Almazov National Medical Research Centre, St. Petersburg, Russia
Contact: Dr. Aleksina A. Shatilova, phone: +7 (911) 476-35-58, e-mail: alexina-96@list.ru

Introduction

Extramedullary acute myeloid leukemia (eAML) is a rare
manifestation of de novo or relapsed AML. The optimal
management strategy for patients with eAML is not clearly
understood, especially in terms of new targets efficacy and

best time for allogeneic stem cell transplantation (alloSCT)
performing. Our objective was to determine the role of in-
tensive treatment, targeted therapy, and alloSCT in the man-
agement of patients with eAML.
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Patients and methods

We retrospectively analyzed a cohort of 37 patients with
eAML (24 were males, 13 were females with median age
of 40 years), among them 16.2% (6/37) had isolated mye-
loid sarcoma. eAML in relapse was verified in 10.8% (4/37)
cases. The most common lesions were found in soft tissues
(18.8%) and bones (10.1%). All patients received standard
(“7+3”), high (“HiDAC’, “FLAG+/-1da”), or low-intensity
chemotherapy regimens. Targeted therapy, i.e., gemtuzum-
ab ozogamicin, (GO), venetoclax or gilteritinib, was admin-
istrated to 16 patients (43.2%). Allo-SCT was performed
in 22 patients (59.5%) with positron emission tomography
(PET)-negative complete remission (CR).

Results

Patients with favorable genetic alterations (according to
ELN-2022) had advantage in complete bone marrow re-
sponse (88.9% vs 45.5%, P=0.027), but not in complete ex-
tramedullary response (EMR) (50% vs 78.3%, P>0.05). The
second induction treatment with high-intensity regimens
significantly increased the rate of complete EMR (85.2% vs
0%, P=0.004), and decreased the incidence of early (during
the first 12 months) relapse (26.7% vs 88.9%, P=0.014), and
improved overall survival (OS) (median was not reached at
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Figure 1. Overall survival of patients with eAML de-
pending on type of the second induction therapy
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6 months, P<0.001) compared with standard-intensity reg-
imens (Fig. 1). Venetoclax therapy was effective in 61.5%
(8/13) patients, among them 3 patients achieved PET-nega-
tive EMR after the cytostatic therapy failure. Overall CR rate
after adding GO to chemotherapy was 63.6% (7/11). Gilter-
itinib was effective in a patient with a persistent extramedul-
lary lesion after “7+3+midostaurin’ (Fig. 2). The patients had
a lower risk of early relapse (10% vs 86%, P=0.002), better
median OS (38.85 vs 7.57 months, P=0.013), and relapse-free
survival (38.85 vs 3.78 months, P=0.0021) when allo-SCT
was performed in first PET-negative CR (Fig. 3).

Conclusion

The ELN-2022 risk categories do not correlate with frequen-
cy of EMR. Intensive treatment is effective in case of per-
sistence of extramedullary disease after standard induction
therapy. Use of target agents enables an increase in the rate
of responses among patients with eAML. Patients have a bet-
ter prognosis when allo-SCT is performed in the first PET-
negative CR.

Keywords

Acute myeloid leukemia, myeloid sarcoma, extramedullary
lesions, allogeneic hematopoietic stem cell transplantation.

Figure 2. PET-CT of patient with extramedullary lesion
in right kidney. The dynamic during the Gilteritinib
therapy
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Figure 3. Overall survival and relapse-free survival depending on time of alloSCT performing among patients with

eAML
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JKCTpameyNASPHOE NOPaXKeHUe Npu 0CTPOM MUEIONHOM NIeKOo3e: MOryT i TapreTHbIe
npenapartbl W aINIOreHHas TPAHCNAHTALMS KOCTHOrO MO3ra Y/yYLKTb NPOrHo3?

Anekcuna A. Illarunosa, Vipuna I. Bynaesa, F0mus [I. MarBuenko, ¥Omusa B. Muponio6osBa, Japss B. PpixkoBa,
Poman B. Ipo3os, Koncrantus B. borganos, Tatesana C. Hukynuna, Kcenns A. Jlepuyk, Penar III. bapaes,

IOnusa A. Anekceesa, Ensa I. /lomana, JIapuca JI. Tupmosa

HayuonanvHoii meduyunckuil uccnedosamenvckuti yeump um. B. A. Anmasosa, Canxm-Ilemep6ype, Poccust

Beepenue

IKCTpaMeny/UIApHOe IIOpaXKeHe TPV OCTPOM MUETIOUTHOM
neiikoze (OMII-OMIJI) Bepubunupyerca B 2-9% crydaes
BIIepBbIe BbIABIEHHOro Mau penupusHoro OMJL. Ontu-
MajbHas CcTparterus BefeHuA nauueHTos ¢ OIMII-OMIJI Bce
ellle 0 KOHI[A He OIIpefie/ieHa U OTKPBITBIMY OCTAIOTCA BO-
1pochl 06 9¢pPeKTUBHOCTY TapreTHBIX IPEIapaToB M POIN
TPaHCIUIAHTALMY /UIOTEHHBIX TeMOIIO3TUYEeCKUX CTBOJIO-
Boix KneTok (amno-TI'CK). Ilenp mccnemoBaHusA: aHamu3
3¢ GeKTVBHOCTY BBICOKOJIO3HBIX PEXKMMOB XMMIOTEPAIINIL,
TapreTHbIX areHToB 1 awno-TTCK B edeHnn manueHToB ¢
OM-OMII.

MauneHTbl M MeTOAbI

B perpocnekTuBHbI aHanM3 ObIIO BKIKYEHO 37 MaljieH-
0B ¢ OM-OMJI (24 My>xxunH u 13 xeHmVH), y 16,2% u3
KOTOpbIX (6/37) ObUIa TMCTONOIMYECKN BepUQUIMPOBAHA
M30/IMpOBaHHAs MIENTONIHAsA capkoMa. MeyaHa Bo3pacTa
coctaBwia 40 net (ot 13 o 84 ner). SMII B peunause OMJI
Bepuduumposano B 10,8% (4/37) crnyvaes. Haubonee wa-
cThiMI ToKanusauyusamu IMIT 6biim Markie Tkadu (18,8%)
n koctu (10,1%). Bcem marjmeHTaM ObIIN IPOBETEHBI PEXKII-
MBI NOMUXVMUOTEPANNU CTAaHAAPTHOM («7+3»), BBICOKON
(«HiDAC», «FLAG+/-Ida») mam HMSKOM MHTEHCUBHOCTIH.
TaprerHas tepamnus (remrysyma6 osoramuuus (GO), Be-
HETOK/IAKC VIV TWITEPUTHMHIO) HasHaueHa 16 mainyeHTam
(43,2%). TpancnmaHTaluMsl a/UIOTEHHBIX T'eMOIIOITUYECKIX
cTBONOBHIX K1eToK (amro-TT'CK) 6bi1a BbimonHeHa 22 ma-
nuenTtam (59,5%) B nonuoi [19T-HeraTuBHOI peMuccun.

Pe3ynbtarsl

YacToTa pocTMKeHMsA KocTHoMosrosoro orsera (KMO)
Obl/1a BbIIIE B TPYIIIE MAI[IEHTOB G/IarONPUATHOTO TeHETH -
geckoro pucka (ELN-2022) (88,9% mpotus 45,5%, p=0,027),
offiHaKo 4Yacrora gocTivkeHusa I19T-HerarmsHOro 3kcrpa-
MexymisapHoro oreera (OMO) cTaTHMCTMYECKM 3HAYMMO
He OT/IMYanach B Pa3HBIX IPOTHOCTUYECKMX KATETOPMAX
(p>0,05). IIpu ucrionb3oBaHNMM B Ka4eCTBE BTOPOTO MHIYK-
IIVIOHHOTO KyPCa BBICOKOJJO3HBIX PEXXVMMOB T€PAIIUY BBIAB-
JIeHO 3HAa4YMMOe YBe/IM4eH)e YacTOThI JOCTVIKEHN TOJTHO-
ro OMO (85,2% mpotus 0%, p=0,004), CHM>KeHME YaCTOTHI
PasBUTHA PaHHMX (B TEYEHMM IIEPBOTO TOa) PeLUVBOB
(26,7% mnportus 88,9% p=0,004) u yrydileHue IOKasare-
neit obiert BppKuBaemocty (OB) (MenmaHa He [OCTUTHYTA
K 6 Mec., p<0,001) mo cpaBHEHMIO C IPOBefEHIEM APYIUX
BapuaHToB nedeHus (Puc. 1). [IpuMeHeHne BeHeTOK/IaKca
6b1710 3P PexTrBHO ¥ 61,5% (8/13) manueHTOB, Cpefu KO-
TOPBIX TPY MalleHTa JOCTUIIN NonHblil II9T-HeraTnBHbIN
9OMO mnocne Hey#auy HUTOCTaTHYeCKol Tepanuu. YacTora
moctivkenns IIP mocme po6aBnenns GO K cTaHZAPTHBIM
peXXMMaM XMMHoTeparmy cocrasuna 63,6% (7/11). Tunre-
putuHK6 6611 93¢ eKTNBEH y HMALMEHTKN C MepCUCTEeHLIU-
eil 3KCTpaMefy//IIPHOTO OYara IOpakeHMs Ioc/e Kypca

Teparmmu «7+3+mupgoctaypun» (Puc. 2). IlanueHTsl nme-
JIML HYDKe PUCK Pa3BUTUA paHHero peumpusa (10% mporus
86%, p=0,002), a Taxoke IpeNMyIecTBO B IoKa3arensax OB
(menuana 38,85 mec. nmpotus 7,57 mec., p=0,013) u 6e3pe-
LMANBHOM BbDKMBaemoctu (38,85 mec. mporus 3,78 mec.,
p=0,0021) B cnyvasx somonHenys awio-ITCK B mepsoit
riontHoV [19T-HeraTuBHO peMuccun.

3aknyeHue

BbisB/ieHNe OMarONpUATHBIX TeHETHMYECKMX aHOMAINUI
(ELN-2022) He yBemuumBaeT 4acTOTy HLOCTIDKEHMs IIOJI-
Horo OMO. Vcrnonb3oBaHue BBICOKMX 703 I[UTO3apa 3¢-
¢dexTrBHO npu HepocTivkeHun [P Ha ¢oHe cTaHmAPTHONM
MH[IYKIIMIOHHOJ Tepamuu. TapreTHble areHTbl ABJIAIOTCA
HepcreKTUBHOI onuueit B nedenny IMII-OMIJI u gemoH-
CTpupyIoT 3¢ PeKTUBHOCTD IPU COXPAHEHUM OYara 9KCTpa-
MeIY/UIAPHOTO IOpaKeHMs ITIOCIe HeyAady CTaH[apTHBIX
PEeXMMOB Tepanni, I03BOJIAA NepeiiT Ha atan ato-TKM
B Hamny4ieM oTBeTe. ONTYMANIbHBIM CPOKOM JIJISl BBINIOI-
HeHuA amwno-TKM sBnfercs nepsas IOMHAasA peMUCCUA 3a-
6oneBaHsL.

KnioueBble cnoBa

OcTpblil MUENTOUIHDIN /1eMIKO3, MUEIOU/IHAS CAPKOMa, 9KC-
TpaMenyIApHOe opaxenne, amno-TTCK.
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leukemia

Anastasia N. Vasilyeva, Olga A. Aleshina, Tatiana N. Obukhova, Valentina N. Dvirnyk, Ekaterina I. Zakharko,

Elena N. Parovichnikova

National Medical Research Center for Hematology, Moscow, Russia

Contact: Dr. Anastasia N. Vasilyeva, phone: +7 (926) 288-80-35, e-mail: vasilnastia@yandex.ru

Introduction

Since 2017, in the WHO classification, a new variant has
been identified - early T-cell precursor ALL (ETP-ALL) with
a unique immunophenotype (absence of CD1a and CD8 ex-
pression, low (<75%), CD5 expression, presence of expres-
sion of one or more stem cell or myeloid precursor markers)
and unfavorable prognosis. In recent years, in addition to
ETP-ALL, a group with unfavorable prognosis, called near-
ETP, has been singled out; their difference from ETP-ALL
lies in the brightness of CD5 expression (>75%). Our aim
was to determine the value of distinguishing different T-ALL
variants in adult patients who received therapy in the multi-
center randomized prospective study RALL-2016.

Materials and methods

From December 2016 to June 2023, 108 patients with T-ALL/
LBL were included in the study. Of these, 78 (72%) were
males and 30 (28%) were females. Distribution into variants:
22 (20%) were ETP, 9 (8%) were near-ETP, 24 (22%) were T
/11, 48 (44%) were T IIL, and 5 (4%) were T IV.

Results

The median age in all groups was similar, amounting 30.5
years (in the TI/II group) and 36 years (in the near-ETP
group). The median leukocyte was the highest in the TIII
and TII groups at 48.5 and 48 thousand cells/uL, respec-
tively, and the lowest in the near-ETP group at 9.5 thousand
cells/uL. The highest value of median LDH was found in
group T III and amounted to 1468 U/L. The study involved
randomization for patients with T-ALL: 36 patients were
randomized to auto-HSCT with further continued chemo-
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Figure 1. Overall survival rates of 108 patients accord-
ing to their immunophenotype
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therapy; 37, to continued chemotherapy without auto-HSCT.
The distribution in auto-HSCT group was as follows: ETP, 4
(2 performed allo-HSCT); near-ETP, 2 cases; T I/IL, 11 pa-
tients; T III, 16 cases; T IV, 3 patients. The case distribution in
the chemotherapy group: ETP, 6 (2 performed allo-HSCT);
near-ETP, 2; T I/Il, 3 cases; T III, 25 cases; T IV, one patient.
The cases from near-ETP group were evenly distributed both
to auto-HSCT group and to chemotherapy. The number of
patients with specific mediastinal lesions was lower in the
group with earlier disease variants (ETP - 45%, T IV - 80%),
while specific CNS involvement in them was significantly
more frequent (ETP - in 7 patients (31%); T IV - none).
Abnormal karyotype was most frequently found in the ETP
(17 patients, 77%), near-ETP (5 cases, 55%), and T III (21
patients, 55%). At the same time, complex rearrangements
were detected only in 3 patients (14%) from the T III group,
and in the ETP, in 5 patients (30%); near-ETP, in 2 cases
(40%). The overall 3-year survival rate was significantly bet-
ter in the T III patients versus other groups: ETP, 46%; near-
ETP, 56%; TI/1I, 58%; T III, 86%; T IV, 60% (Fig. 1). ETP
and near-ETP were found to be the most unfavorable groups
when evaluating the 3-year relapse-free survival: ETP (56%),
near-ETP - (62%); T I/II (79%), T I1I (94%); T IV (75%) as
seen in Fig. 2.

Conclusion

ETP was considered an unfavorable variant by WHO in
2017. According to the clinical recommendations, intensi-
fied therapy with inclusion of allo-HSCT is indicated for ETP
in the first remission of the disease. Taking into account the
results of the study about high relapse rate in patients with
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Figure 2. Relapse-free survival of 105 patients accord-
ing to their immunophenotype
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near-ETP compared to ETP group on the basis of standard
chemotherapy, it is likely that this group of patients should
also be classified into a high-risk group of relapse and should
be considered for allo-HSCT in the 1% remission.

Keywords

Acute lymphoblastic leukemia, immunophenotype, early T
cell precursors (ETP), near-ETP group.

3HaueHne NMMYHOpEHOTUNNYECKMX MAPKepOB Y B3POUbIX 60MbHbIX T-KNeTOYHbIMM

nuM$obnacTHbIMK neiiko3amm

Amnacracus H. BacunpeBa, Onpra A. AnemmnHa, Tatbsana H. O6yxoBa, Banmentuna H. [IBupusik, Exatepuna V. 3axappko,

Enena H. ITapoBnynnkoBa

HayuonanvHoiii MeOuyuHckutl uccnedosamenvckuti yenmp eemamonoeuu, Mocxea, Poccust

Beepenue

C 2017 ropa B knaccuduxanyy BO3 cpenu T-OJIJT 611 BbI-
neneH HOBbIN BapuaHT — OJIJ] U3 paHHNX Npe/IecTBEHHN-
koB T-xetox (ETP-OJIJI) ¢ yHUKa/IbHBIM UMMYHOGEHOTH-
noM (MIOT) (orcyrcrBue skcnpeccun CD1a u CD8, unskas
(<75%), sxcnpeccust CD5, Hann4me 3KCIPECCUU OHOTO
UM HeCKONBKUX MapKepOB CTBOTOBBIX KJIETOK VIV MUe-
JIOU/THBIX MPELIECTBEHHNKOB) U HebMarompusaTHbIM MIPO-
rHo3oM. B nocnenume romsr momumo ETP-OJIJI Beimensor
TPYIITy TaKXe C HeOIaronpuATHBIM IIPOTHO30M, Ha3BaH-
Hyto near-ETP, ux ormrune ot ETP-OJIJI cocTonT B ApKOCTHI
akcripeccuu CD5 (>75%). Llenb paboThl: onpenennTsh 3Ha-
YeHUe BbIJIeJIeHNs pas/INYHbIX MMMyHoBapuantos T-OJIJI
Y B3POC/IBIX MAIMIeHTOB, ITOJYYMBIINMX TEPAaNNIO B paMKax
MHOTOLIEHTPOBOTO PaHIOMU3VPOBAHHOTO IIPOCIIEKTUBHO-
ro uccnenoBanusa OJIJI-2016.

Martepuansi n metopbl

C mexabps 2016 roma mo uoHb 2023 TOfa B MCCIENOBaHNE
Ob1710 BK/II0O4eHO 108 GOIBHBIX C YCTAHOB/IEHHBIM [MATHO-
3om T-OJUL/JIBJL. M3 uux 78 (72%) cocTaBUIM MLIA MYXK-
ckoro mnona, 30 (28%) - »xeHckoro nona. Pacrpenenenne
Ha BapuanTel 1o VIOT: 22 (20%) — ETP, 9 (8%) — near-ETP,
24 (22%) — TI/11, 48 (44%) - T 111, 5 (4%) - T IV.

Pe3synbtatbl

Mepnuana Bo3pacTa BO BCeX IpyIIax Obl1a IpUMEPHO OfMU-
HAKOBOIJ1, He BBIABJICHO JOCTOBEPHBIX Pa3/IN4MIL Y COCTABM-
na 30,5 net (B rpynme TI/II) u 36 net (B rpymnne near-ETP).
Menmana KonudyecTBa JIEMKOLMTOB HamboOsblieil Obla B
rpymme T III u T II n cocrasnana 48,5 n 48 Thic/MKII, CO-
OTBECTBEHHO, a HayMeHbleil — B rpynme near-ETP - 9,5
Thic/MKI. Hanbonbiiee snadenne Mmemuanbl JIJIT BbisABIe-
Ha B rpynme T III u cocrasuna 1468 EJl/n. ViccnenoBanme
IpepIonarago panfgoMusanyio s 6ompubix ¢ T-OJIL: 36
OO0/IBHBIX ObUIVM PAaH/OMMSMPOBAHBl Ha BBIIOIHEHNE ayTo-
TI'CK ¢ ganpHemmM npogo/bKeHueM XuMmuoTepanumy, 37 —
Ha IPORO/DKEHMe XVMMOTepamuy 6e3 BBIIOTHEHUS ayTo-
TT'CK. B rpyne ayto-TT'CK pacnpenenenue no VIOT: ETP -
4 (2 Bomondena amwio-TT'CK), near-ETP - 2, TI/II - 11,
T III - 16, T IV - 3. B rpynme xuMmuorepanum pacrpepe-
nenue o VI®T: ETP - 6 (2 Bemmonnena anno-TI'CK), near-
ETP -2, T/II - 3, TIII - 25, T IV - 1. bonbHbIe 13 TPYIIIBI
near-ETP 6bu1n paBHOMepHO pacnpefie/ieHbl KaK B TPYIIIY
ayTo-TT'CK, Tak n Ha xummorepamuio. Konndecrso 60mp-
HBIX CO crenupuyecKuM IOpaKeHUEM CpPeOCTeHUs B
rpymiie ¢ 6ojiee paHHUMY BapyaHTaMy 3a00jieBaHMs ObIIO
menbiie (ETP cocraBmma 45%, T IV - 80%), B To Bpems Kak

crrenm¢uaeckoe nopaxenue ITHC y Hux BcTpedanoch ro-
paspo vame (ETP -y 7 6onbHbIX (31%), T IV - He BcTpe-
4asoch). AHOMabHBI KaproTutl no fganuasiM CIV BcTpe-
wasicst Hanbosee yacto B rpymme ETP (17 6ombHbIX — 77%),
near-ETP (5 6ombubix — 55%) u T III (21 6onbHOI — 55%).
ITpn 9TO KOMIUIEKCHBIE IIEPECTPONIKY OBUIN OOHAPYIKEHbI
TONIBKO Y 3-X 60/bHbIX (14%) n3 rpynns! T 111 Bapuanra 3a-
6onesanus, a B rpynne ETP - y 5 (30%), near-ETP - y 2
(40%). O61ast 3-meTHsIsI BBDKMBAEMOCTD ObIIa JOCTOBEPHO
nydure B rpynne TIII B ormnmane ot gpyrux rpynm: ETP -
46%, near-ETP - 56%, TI/II - 58%, TIII - 86%, TIV - 60%
(Puc. 1). CambiMn HeOIArONPVSATHBIMU TPYNIAMU IIPK
OlLICHKEe 663peHI/IIH/IBHOI7[ 3-X meTHeN BBIXKMBAEeMOCTH BBISB-
nedbl ETP n near-ETP: ETP - 56%, near-ETP - 62%, TI/II -
79%, TIII - 94%, TIV - 75% (Puc. 2).

3aknyeHue

ETP Bapmanrt Boigenen BO3 B 2017 rony xax Hebmarompu-
ATHBIN BApMAHT, 1 J/IA HETO, COIVIACHO KIMHNYIECKMM PeKo-
MEHJALVAM, TOKa3aHa MHTEHCUPUKALNA TePaIny C BKITIO-
yenneMm awio-TTCK B mepBoit pemmccuu 3aborneBaHMA.
YunTbIBas MOMyYeHHBIE TaHHbIE O BBICOKO YacTOTe pelu-
IVBOB y 60/bHBIX ¢ BapuaHToM near-ETP OJIJI cpaBHuTeND-
Ho ¢ rpynmoit ETP Ha ¢oHe cTaHAapTHOI XMMMOTepaIny,
BEpOATHO, 9Ty TPYIIy GOJBHBIX HY>KHO TaKXe BBIJIC/ATH
KaK TPYIITy BBICOKOTO PMCKa pelUiMBa ¥ pacCMaTpMBaTh
Ina Hee BbinonHeHne anno-TTCK B nepBoit pemuccun 3sa-
6orneBaHu.

KnioueBble cnoBa

Ocrpstit MMQOOTACTHBI JIENKO3, UMMYHO(EHOTUIIVIPO-
BaHIe, paHHue T-kirerounsle npekypcopsl (ETP), rpymma
near-ETP.
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Introduction

Posttransplant cyclophosphamide (PTCy) in allogeneic he-
matopoietic stem cells transplantations (allo-HSCT) from
haploidentical donor (HID) made it possible to achieve
results comparable to matched (MUD) and mismatched
(MMUD) transplantations with conventional graft-versus-
host disease (GvHD) prophylaxis in first complete remission
(CR1) of acute myeloid leukemia (AML), which was con-
firmed by a substantial number of studies. However, data
comparing these three donor groups in the context of the
uniform PTCy prophylaxis are limited. Our study aimed to
compare the results of haploidentical, MUD and MMUD
transplantations all performed with the PTCy prophylaxis.

Patients and methods

A total of 233 adult AML patients in CR1 who underwent
allo-HSCT from a haploidentical (n=56), 10/10 (n=117) and
9/10 (n=60) unrelated donors with PTCy GvHD prophy-

Table 1. Patient, disease and transplant characteristics

laxis at RM Gorbacheva Research Institute between 2013-
2022 years were included. Baseline demographic and clinical
characteristics are summarized in Table 1. Two-year overall,
leukemia-free and GvHD-relapse-free survival (OS, LFS,
GRFS) were analyzed using the Kaplan-Meier method and
log-rank test, followed by univariate and multivariate anal-
yses using a Cox regression model. Engraftment, relapse in-
cidence (RI), non-relapse mortality (NRM), acute and chro-
nic GvHD were estimated using cumulative incidence (CI)
functions, with death as a competing event. CI were evalu-
ated with the Gray test. Statistical analyses were conducted
using R version 4.0.1.

Results

Median follow-up time for alive patients was 40.9 (4.2-105.4)
months. The engraftment CI was lower in patients receiv-
ing haploidentical grafts — 75% (95%CI:61.2-84.5) compared
to MUD - 98.1% (95%CI:91.7-99.2) and MMUD - 91.7%

MUD MMUD HID p.overall
N=117 N=60 N=56
Age 35.0 [18.0;70.0] 39.0 [19.0;66.0] 34.5[18.0;68.0] 0.037
Gender 0.869
Female 64 (54.7%) 34 (56.7%) 29 (51.8%)
Male 53 (45.3%) 26 (433%) 27 (48.2%)
Diagnosis 0.003
De novo 107 (91.5%) 51(85.0%) 40 (71.4%)
Secondary 10 (8.55%) 9 (15.0%) 16 (28.6%)
Primary refractory 0.358
No 101 (86.3%) 48 (80.0%) 44 (78.6%)
Yes 16 (13.7%) 12 (20.0%) 12 (21.4%)
MRD status (beyond evaluated) 0.004
Negative 78 (78.8%) 42 (N.2%) 28 (52.8%)
Positive 21 (21.2%) 17 (28.8%) 25 (47.2%)
Cytogenetics 0.203
Favorable 10 (8.55%) 2 (333%) 4 (1.14%)
Intermediate 95 (81.2%) 47 (783%) 40 (71.4%)
Adverse 12 (10.3%) 11 (18.3%) 12 (21.4%)
Conditioning regimens 0.776
MAC 20 (17.1%) 8 (13.3%) 8 (14.3%)
RIC 97 (82.9%) 52 (86.7%) 48 (85.7%)
Graft source <0.001
PBSC 112 (95.7%) 58 (96.7%) 33 (58.9%)
BM 5 (4.27%) 2(3.33%) 23 (411%)

MRD - minimal residual disease; MAC - myeloablative conditioning; RIC - reduced-intensity conditioning; PBSC - peripheral blood stem

cells; BM - bone marrow.
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(95%CI:80.3-96.6) (p<0.001, p=0.016). The MMUD group
had higher rates of aGvHD2-4 - 36.7% (95%CI:24.6-28.8)
compared to MUD - 12% (95%CI:6.9-18.6) and HID -
12.5% (95%CI:5.4-22.6%) groups (p<0.001, p=0.003).
The same pattern was observed for aGvHD3-4: MMUD -
36.7% (95%CI:24.6-28.8), MUD - 12% (95%CL:6.9-18.6),
HID - 125% (95%Cl:5.4-22.6%) (p<0.001, p=0.003).
The MMUD group had a higher cGvHD2-3 rate - 36%
(95%CIL:23-49%) compared to MUD - 16% (95%CI:10-
24). There was a trend towards an increase in NRM in the
HID group - 21% (95%CI:11-33) compared to MUD - 10%
(95%CIL:5.7-17) (p=0.052), with no difference to MMUD -
15% (95%CI:7.5-26) (p=0.5). No difference was observed in
RI among the three groups. The univariate analysis showed
a decrease of OS in the HID group - 69.7% (95%CI:57.7-
84.1), compared to MUD - 83.5% (95%CI:77-90.6) with no
difference to MMUD - 76.5% (95%CI:65.8-88.8) (p=0.047,
p=0.474). LES followed a similar manner: 63.8% (95%CI:51.4-
79.3), 80.1% (95%CL:73.1-87.7) and 74.7% (95%CL:63.9-
87.4), respectively (p=0.025, p=0.255). The MUD group
demonstrated higher GRFS - 68.8% (95%CI:60.8-77.8) as
to the MMUD group - 45.2% (95%CI:33.4-61.2) (p=0.006),
with a statistical tendency of GRFS decrease in the HID
group - 54.6% (95%Cl:42.2-70.7) (p=0.071). According to
the multivariate analysis, higher age (HR=1.06; 95%CI:1.03-
1.08; p<0.001), adverse cytogenetic risk (HR=2.03;

95%CI:1.03-3.97; p=0.039), and bone marrow graft source
(HR=2.69; 95%CI:1.13-6.4; p=0.025) correlated with lower
OS. Higher age (HR=1.04; 95%CI:1.02-1.06; p<0.001), pri-
mary refractory AML (HR=1.99; 95%CI:1.09-3.63; p=0.026),
and adverse cytogenetic risk (HR=1.87; 95%CI:1.01-3.48;
p=0.046) affected LFS. Higher age (HR=1.03; 95%CI:1.01-
1.05; p<0.001) and MMUD (HR=1.65; 95%CI:1.01-2.7;
p=0.045) was associated with GRFS.

Conclusion

In the absence of an HLA-compatible sibling, MUD remains
the primary option for AML patients in CR1, when perform-
ing allo-HSCT with PTCy. MMUD demonstrated higher CI
of severe GVHD forms, HID - lower CI of engraftment and
a statistical trend of increased NRM. Nevertheless, the mul-
tivariate analysis of OS and LFS showed adverse cytogenetic
risk, primary refractory AML bone marrow as a graft source
to have a stronger negative prognostic effect, than the donor

type.
Keywords

Acute myeloid leukemia, allogeneic hematopoietic stem cell
transplantation, posttransplant cyclophosphamide, haploi-
dentical donor.
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Beepenue

[IpuMeHeHMEe MOCTTPAHCIUIAHTALMOHHOTO mMKIodocda-
mupa (IITLd) npu ammoreHHO TpaHCIUIAHTALMM TeMO-
[IO3TUYECKUX CTBONOBBIX KieTok (amno-TI'CK) or ramio-
upeHTgHOro pounopa (ranno-TT'CK) mosBonmmno moctuds
pe3ynbTaTos, conoctaBuMbix ¢ amno-TTCK oT coBmecTu-
MOTO ¥ 4aCTMYHO-COBMECTMMOTO HEPOJICTBEHHBIX IOHOPOB
(CHJ, YCH]I) ¢ TpaguIOHHBIMU peXUMaMi mpoduiak-
TUKV peakuuu TpaHCIUIaHTaT-npotuB-xo3sinHa (PTIIX) B
nepBoit monHoi pemuccun (ITP1) octporo mumenonpHOro
JIef1K03a, 9TO OBUIO TIOATBEPXK/IEHO PSOM KPYIIHBIX MCCIIe-
moBaHmil. IIpy 3TOM KOMMYeCTBO MyOMMKAINil, CpaBHUBA-
IOI[UX 3TN 3 TPYIIbl B KOHTeKCTe mpodmmaktuku PTIIX
¢ ncnonb3oBanreM IITL} orpanmyeno. Lenpio maHHOTO
uccnenoBanus 6bI0 cpaBHeHue pesynbraroB ammo-TTCK
OT raTuIoNAeHTNYHBIX, 10/10 1 9/10 HepOACTBEHHDIX aNJIO-
TTCK, BoimonueHHbIX ¢ npodumaktrkoit IITHd.

MaumeHTbl M MeTOAbI

ITpoanamusuposano 233 manmenta ¢ OMJI B IIP1, mepe-
gecunx amno-TITCK or ramnonpentuunsix (n=56), 10/10

(n=117) u 9/10 (n=60) HEpOACTBEHHBIX JOHOPOB C LIMKJIO-
dbochamnp-cogepKaMy  peXuMaMyu  IPOQUIAKTUKA
PTIIX 8 HUM OOIuT um. P. M. Top6adesoit ¢ 2013 mo 2022
rofi. XapaKTepyuCTUKY IPYNI IpefcrasaeHsl B Tabmuie 1.
JIIByxmeTHAs oOmas, Oe3peluMiuBHAs M BBDKMBAEeMOCTb
6e3 peunausa u PTIIX (OB, BPB, BPPB) 6b11 mpoananu-
3MPOBaHbI C UCIIONb30BaHMeM MeTofa Karmmana-Meitepa u
JIOT-PaHT TEeCT4, C MOCIEAYIOLIM OTHODAKTOPHBIM 1 MHO-
roQaKTOPHBIM AHAMM30M IIOCPENCTBOM PerpecCHOHHOIN
mopmenu Koxca. ITprokuBrieHye TpaHCIUIaHTara, 4acToOTa
penmuBoB, 6e3peunanBHas netanbHOCTh (BPJI), ocTpas
n xponndeckass PTIIX oleHMBamuch C MCIONb30BaHNEM
(bYHKIMIT KYMY/ISATUBHOM YaCTOTHI C JIETATbHBIM VICXOLOM B
KadecTBe KOHKypupymwiero cobsitus. Kymymatusnyo va-
CTOTY OLIeHMBaJIU C HOMOIIbIo TecTa Ipes. CratucTudeckui
aHa/IM3 IPOBOJWIICA C ucIonb3oBanyueM R sepcun 4.0.1.

Pe3synbtatbl

MennaHa HabTIOfeHNA 32 BBDKUBIIVMMI AI[IEHTaMIU COCTa-
Bua 40,9 (4,2-105,4) mecsua. KymynsaTuBHas 9acToTa mpu-
JKVMBJIEHN:A TPaHCIUIaHTaTa OblTa HIDKE Y MallMeHTOB MOCTIe
ramno-TICK - 75% (95%/11:61,2-84,5) mmo cpaBHeHMIO C
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ammo-TTCK ot CHJI - 98,1% (95%/111:91,7-99,2) n YCH]] -
91,7% (95%[111:80,3-96,6) (p<0,001, p=0,016). B rpymme
YCH]I ormedeHa 6onee BbicOKas wacrtora oPTIIX2-4 -
36,7% (95%/111:24,6-28,8), B cpaBHeHuu ¢ rpymmamy CHJI -
12%(95%/111:6,9-18,6) u rammoTTCK - 12,5%(95%[111:5,4-
22,6) (p<0,001, p=0,003). Tot >ke CTaTUCTUYECKNIT TATTEPH
HaOmopazcs B orHoueHuu oPTIIX3-4:36,7% (95%111:24,6-
28,8), 12% (95%/111:6,9-18,6) u 12,5% (95%[111:5,4-22,6%),
cootBercTBeHHO (p<0,001, p=0,003). bomee BbIcoKas
yactora XpPTIIX2-3 ormedena B rpynne YCH] - 36%
(95%/[111:23-49%) B cpaBuenuu ¢ CHJI - 16% (95%[]11:10-
24). Brpynne ramwo-TI'CK oTMedeH cTaTHCTIYCKIIT TPEHT,
K yBemmaernio bPJT - 21% (95%/0M:11-33) mpu comocTas-
neravn ¢ CHII - 10% (95%[V1:5.7-17) (p=0.052), 6e3 3Ha-
yymoit pasauubl ¢ YCHI - 15% (95%/111:7.5-26) (p=0,5).
IIpu aHanmM3se KyMy/IATUBHONM YaCTOTBHI PELMVIBOB OCTO-
BEpHBIX Pa3NNyuuil MEXXAYy 3 TPyIIaMu BbIABIEHO He OBIIO.
OnHodaKTOpHBIIT aHa/IM3 oKasas cHivkeHne OB B rpymme
rarno-TI'CK - 69,7% (95%/111:57,7-84,1), 1o cpaBHEHUIO C
CHII - 83,5% (95%[11:77-90,6) 6e3 pasunusr ¢ YCH]] -
76,5% (95%[111:65,8-88,8) (p=0,047, p=0,474). Cxo>xee coOT-
HOIIIeHVe OTMe4eHOo npu aHanmuse bPB: 63,8% (95%/111:51,4-
79,3), 80,1% (95%111:73,1-87,7) u 74,7% (95%]111:63,9-
87,4) cootBercTBeHHO (p=0,025, p= 0,255). Ipynnma CHJI
mpoieMOHCTpupoBana 6omee Bbicokylo BPPB - 68,8%
(95%]111:60,8-77,8), uem YCH]I - 45,2% (95%]111:33,4-61,2)
(p=0,006), co craTMCTNYECKO}l TeHJEHIUeNl CHVKEHUs
BPPB B rpynme ramno-TI'CK - 54,6% (95%/11:42,2-70,7)
(p=0,071). ITo paHHBIM MHOrO(AKTOPHOTO aHAINU3a yBe-
mmyeHne Bospacta (OP=1,06; 95%/111:1,03-1,08; p<0,001),

Tabnuua 1. Xapaktepuctuku rpynn

ACUTE LEUKEMIAS |

HeOaronpusATHBIN IuTOoreHeTndeckuit puck (OP=2,03;
95%]111:1,03-3,97; p=0,039) 1 KOCTHBII MO3T B KauecTBe
ucTouHuka TpaHcmranrara (OP=2,69; 95% [V: 1,13-6,4;
p=0,025) xoppenuposanu c 6omee Huskoit OB. YBenuuenne
Bospacra(OP=1,04;95% [111:1,02-1,06; p<0,001), mepBuuHO-
pedpaxtepusiit OMJI (OP=1,99; 95% [IOWM: 1,09-3,63;
p=0,026) u HeOMATONPUATHDI LUTOTEHETMIECKMIT PUCK
(OP=1,87; 95% [U: 1,01-3,48; p=0,046) mommusmm Ha
BPB. YBenuuenne Bospacta (OP=1,03; 95%/111:1,01-1,05;
p<0,001) u YCH]I (OP=1,65; 95%/[1/1:1,01-2,7; p=0,045) -
na bPPB.

BbiBopbl

B orcyrctBne HLA-coBmectmmoro cubmura CHJI ocra-
€TCsl OCHOBHBIM BapuaHTOM Ajid nanyentos ¢ OMJI B IIP1
npu BeinonHenuyn amno-TTCK ¢ IITI¢. B rpynne YCH]
Oblla oTMedeHa Gojee BBICOKASA YacTOTa TAKENBIX GOpM
PTIIX, B rpymne ranmno-TTCK - 6omee Bbicokas 4yacToTa
HEepPBUYHOTO HEIIPYDKUBIIEHNA U CTATMCTUYECKYIO TeHJeH-
o K ysenudenuto bPJI. Tem He MeHee, MHOrO(aKTOPHBDII
a”amm3 OB 1 BPB nokasas, 4To He6/TaronpyUATHBII LUTOTe-
HeTUYeCKUI PUCK, IepBUYHO pedpakTepHble popmbl OMII,
a TaKKe KOCTHBIN MO3T B KaueCTBe MICTOYHVKA TPaHCIUIaH-
Tara 007afaoT 60Jee CUIbHBIM HETaTUBHBIM IIPOTHOCTIYE-
ck1M 3¢ PeKTOM, YeM THUII ZOHOpA.

KnioueBble cnoBa

OCTpbIiT MUETION/THBII T€IKO3, a/UTOTeHHASA TPAHCIUIAaHTAI[UA
reMOIIO3TNYECKNX CTBOJIOBBIX K/IETOK, IIOCTTPAaHCIIaHTaL M-
OHHBIIT LKI0dochaMuy, ralIoNAeHTUYHDII TOHOP.

CHA YCHA lanno p.overall
N=117 N=60 N=56
Bo3spacr 35.0 [18.0;70.0] 39.0 [19.0;66.0] 34,5 [18.0;68.0] 0.037
Mon 0.869
¥eHckuin 64 (54.7%) 34 (56.7%) 29 (51.8%)
Myxckon 53 (45.3%) 26 (433%) 27 (48.2%)
[lnarvo3 0.003
MepBuyHbIi 107 (91.5%) 51(85.0%) 40 (N.4%)
BropuyHbiit 10 (8.55%) 9 (15.0%) 16 (28.6%)
MNepBuyHas pedpakTepHOCTb 0358
Het 101 (86.3%) 48 (80.0%) 44 (78.6%)
Jla 16 (13.7%) 12 (20.0%) 12 (21.4%)
MOB-cTaTyc (cpeamn nccef0BaHHbIX) 0.004
HeratusHbin 78 (78.8%) 42 (M.2%) 28 (52.8%)
Mo3uTnBHbIN 21 (212%) 17 (28.8%) 25 (47.2%)
LlutoreHeTnueckuin puck 0.203
bnaronpusiTHbii 10 (8.55%) 2 (3.33%) 4 (7.14%)
MpoMexyTouHbIN 95 (81.2%) 47 (78.3%) 40 (N.4%)
HebnaronpusitHbin 12 (10.3%) 1 (18.3%) 12 (21.4%)
PeXXnMbl KOHAMLMOHMPOBAHUSA 0.776
MAK 20 (17.1%) 8 (13.3%) 8 (14.3%)
PUK 97 (82.9%) 52 (86.7%) 48 (85.7%)
WcTouHmnK TpaHcnnaHTara <0.001
CKNK 112 (95.7%) 58 (96.7%) 33 (58.9%)
KM 5 (4.27%) 2 (3.33%) 23 (41.1%)

MOB - muHuManpHas ocraro4Has 6ome3Hb; MAK — MuenoabnatnBHoe KOHAMIMOHVpoBaHue; PVIK — KOHAMIIMOHMPOBaHME CO CHIDKEHHOII

nHteHcnBHOCTI0; CKIIK - cTBONOBBIE KiTeTky nepudepndeckoit KpoBu; KM — KOCTHBIN MOST.
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Introduction

Primary mediastinal large B cell lymphoma (PMBCL) is an
aggressive B-cell non-Hodgkin lymphoma that is refractory
or relapsed (R-R) in 10-25%. Standard second-line chemo-
therapy in patients with R-R PMBCL has an unfavorable
prognosis. PMBCL has specific biological markers (common
expression of PD-L1, BCL2, CD20, CD30) that are potential
targets for personalized therapy. Targeted therapy can theo-
retically improve prognosis, but the data in pediatric patients
with PMBCL are limited to clinical cases.

(Clinical case description

The patient was diagnosed with PMBCL (PD-L1+, BCL2+,
CD20+, CD30+), S.Murphy Stage III with the involvement
of neck, mediastinal, right supraclavicular, intra-abdominal
lymph nodes. The disease manifested at 13 years old. The
first-line therapy consisted of B-NHL BFM 2004 followed by
radiotherapy with a dose of 19.8 Gy to the residual mediasti-
nal mass. First early relapse (with the involvement of medi-
astinal lymph nodes, liver, spleen, kidneys, stomach, rectum,
bones) was revealed one month after the end of treatment
as confirmed histologically. The second- line therapy includ-
ed two blocks of R-ICE and three infusions of brentuximab
vedotin 1.8 mg/kg that resulted in complete response. High-
dose chemotherapy (BeEAM) with auto-SCT was performed
in order to consolidate remission. Second early relapse with
brain lesion (left frontal lobe) developed after 4 months of
auto-SCT being confirmed by histology. The third-line ther-
apy consisted of DHAP + brentuximab vedotin 1.8 mg/kg
Nel followed by two infusions of pembrolizumab 2 mg/kg
and intrathecal cytarabine (50 mg every 21 days). Stabiliza-
tion of the disease was achieved. However, progression of
the disease with involvement of skeletal bone and brain was
registered after 4 months. The fourth-line therapy included
three courses of combination therapy, i.e., nivolumab 40 mg
+ temozolomide 100 mg/m?*/day 1-5 days of the course and
cytarabine 50 mg intrathecally every 21 days. Two months
later, a partial response was registered. Allogeneic HSCT
was recommended to consolidate the remission. Due to high
risk of GVHD, nivolumab therapy was stopped 3 months be-
fore the proposed allo-SCT, and maintenance therapy was
initiated with venetoclax 100 mg/day daily + cytarabine (20
mg intrathecally every 21 days) for relapse prevention. Af-
ter three months of this therapy, an HLA-matched unrelated
alloSCT was performed in partial remission at the age of 15
years 7 months. Conditioning regimen included fludarabine
150 mg/m?, melphalan 140 mg/m? GvHD prophylaxis was
performed by the post-transplant cyclophosphamide, tac-
rolimus, mycophenolate mofetil. Bone marrow was used as a
graft source; graft cellularity was 1.92x10/6 CD34+cells/kg.

Complications of the post-transplantation period were
represented by steroid-refractory acute GvHD Grade II
(Stage 3 skin) on Days +31, +65; Salmonella infection on
Day+85 with transition to chronic bacterial carriership (up
to Day+300); on Day+200, meningitis of unknown etiology
was diagnosed, along with poor graft function manifesting
with thrombocytopenia. No data for lymphoma-related CNS
lesion were obtained on Day+60, +200, +330. PET-CT data
demonstrated complete remission on Day+100, +180. On
Day+480, the patient is still in complete remission accord-
ing to PET-CT and MRI, with full donor chimerism, with-
out any GvHD symptoms and immunosuppressive therapy,
however, with persistent moderate graft hypofunction (stage
2-3 thrombocytopenia) which required therapy with throm-
bopoietin receptor agonists.

Conclusion

Immune checkpoint inhibitors (ICT) may lead to remission
in pediatric patients with R-R PMBC. In order to prevent
relapse, the interval between the end of ICTs and allo-SCT
may be filled with other targeted therapies. Consolidation
therapy with allo-SCT may induce durable remission.

Keywords

Primary mediastinal large B cell lymphoma, refractory/re-
lapsed, hematopoietic stem cell transplantation, targeted
therapy, immune checkpoint inhibitors.
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eocyoapcmeentulil meouyunckuti ynusepcumem um. M. I1. ITasnosa, Cankm-Ilemep6ype, Poccus

Beepenue

IlepBuyHas MefuacTMHANbHAA B-KpyNHOK/IETOYHas NUM-
¢doma (IIMBKKJI) - ato arpeccusHass B-HXJI, kotopast B
10-25% wmmeeT pedpakTepHOe WM pelUUBUpYIOlIee Te-
yenne (P-P). CrangapTHas XMMUOTEpAIusa BTOPOIl IVMHUN
y naruenToB ¢ P-P TIMBKKII acconunpoBana ¢ Hebmaro-
npusaTHbIM poraozoM. [IIMBKKII ob6afaeT onpeneneHHbI-
MU 6MOTOrMYeCKIMIU 0COOEHHOCTAMM (YacTas 9KCIPeccust
PD-L1, BCL2, CD20, CD30), KoTOopble ABIAITCSA IOTEHIM-
a/IbHOI MMILIEHDIO [JIA IIPOBEJleHMs TapreTHOI Tepanuu.
Vicrionb3oBaHMe TapreTHbIX IPENapaToB TeOPEeTUYeCKN
MOYKET YIYYUIUTh IPOTHO3, HO OINBIT IPUMEHEHM TaKOM
tepanun y feteit ¢ IIMBKKJI orpanndeH KIMHMYECKUMU
CIy4asMIu.

Onncanme KNMHUYECKOro aiyyasn

[Mamument ¢ guaraosom IIMBKKJI (PD-L1+, BCL2+, CD20+,
CD30+), III cragna o S.Murphy ¢ nopaxennem mumearu-
YeCKNUX y3/I0B CPeNOCTEeHN, IIeV, HaK/IOUNYHBIX CIIPaBa,
BHYTpuOpIoHbIX. [JebroT 3aboneBanus — 13 ner. Tepanusa
nepBoit muHuM 1o nporoxkony B-NHL BFM 2004 ¢ nocrne-
mytomett mydesoit Tepanueir ¢ COJl 19,8 Ip Ha octaTouHOE
obpasoBaHue cpefocTeHys. [lepBblll paHHMII peLUANB de-
pe3 1 MecAIl OT OKOHYAHNA JIEUeHNs C TIOPaKeHNeM Cpefio-
CTEHMS, IIeYEHN, CENIE3EHKMY, TT0YEK, JKeNyKa, 12-nepcTHon
KMIIKM, KOCTeil IIO3BOHOYHMKA, Ta3a, OepeHHBIX KOCTel
(mopTBep>KIeH TMCTONOIMYecky). B kadecTBe BTOpOIT M-
HuY Tepanuy nposeneHsl 2 6noka R-ICE + 6penTykcrnmab
BefoTuH 1,8 Mr/Kkr Ne3, Ha ¢dOHe Yero JOCTUTHYT IIOTHBIN
orBeT. C Ie/lbl0 KOHCONMUAALNY PEMMCCHM BBIITOTHEHA
BIOIIXT (BeEAM) c ayTo-TT'CK. Crycrsa 4 Mecana mocre
ayTo-TTCK pasBwicsa BTOpON paHHUII penyjuB C IOpa-
xxennem [JTHC (neBast mobHast 1osst), peunuanB MOATBEPK-
IeH TUCTONOTMYeCKN. B KauecTBe TpeTbell IMHUY Tepannn
npoBefied ofuH 610k DHAP + 6penTykcuMa® BeZOTMH
1,8 MI/KT ¢ TOC/IEAYIOLYIM [IePeX0f0M Ha TepaIuio HeMOpo-
mm3yMaboM 2 Mr/Kr Ne2 ¢ MHTpaTeKaIbHBIM LIUTapaONHOM
50 mr xaxpple 21 menp). bouta jocTurHyTa cTabunmsanum
OCHOBHOTO 3a00J/IeBaHN, OfHAKO Yepe3 4 MecALa 3apyUKCu-
POBAHO IPOTPeCcCUpOBaHMe C IOPAKEHIEM KOCTell CKeeTa
un THC. B xayecTBe 4yeTBEpTOIl IMHUU TepalIuy IPOBEJEHO
3 xypca koMOyHanyy HUBONyMaba 40 MI + TeMO30IOMMI
100 mr/m?*/cyT 1-5 pHy Kypca + nuTapabuH o 50 Mr nHpa-
TeKaJIbHO KaXkzble 21 meHb. Yepes 2 MecsAna 3apuKcMpoBaH
JacTU4IHBIN O0TBeT. C Iebl0 KOHCOMMAALMY HOTy4YeHHOTO
orBeTa ObUIa pekoMeHngoBaHa amo-TI'CK. C ygerom BbIcO-
koro pucka passurus PTIIX tepanusa HuBonrymaboMm 6Oblia
OCTaHOBJIEHA 3a 3 MecsAna fo npepgnonaraemoit anno-TTCK
1 Ha BpeMsA aKTMBAIL[UY IOHOPa Ha3Ha4YeHa IOfIepKIBal0-
mas TepanyuA (BeHeTOKTaKC 100 MI/CyT. e>XeHeBHO + Liu-
tapabuH 20 Mr MHTpaTeKaabHO Kax/iple 21 feHp). Yepes 3
MecAlla Tepalny, B Bo3pacTe 15 j1eT 7 MecsAleB BBINOTHE-
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Ha aw1o-TTCK ot HepopcTBenHoro monmHoctbio HLA-co-
BMECTMMOTO JJOHOPA B YaCTUYHON peMuccuy. Pexxym KoH-
gunyoHnpoBaHma — ¢uymapabun 150 mr/m’, Mendanan
140 mr/m?* npodmmaktrka PTIIX - mocTTpaHCIIaHTam-
OHHBIII LuKI0pocdaH, TaKPOIUMYC, MUKOpeHomaT Mode-
T VICTOYHMK TPAHCIUIAHTaTa — KOCTHBIN MOS3I, K/IeTOY-
HOCTb TpaHcIIaHTaTa 1,92x10%6 CD34+/xr. OcnoxHeHus
B ITOCTTPAHCIUIAHTAL[OHHBII TIepUof, OBIIM MpeNCTaBIeHbI
creponp-pedpakrepHbiM TedeHueM octpoit PTIIX 2 cr.
(xoxxa 3 ct1.) Ha I+31, [I+65; pasButueM Ha [+85 canbmo-
Hereo3a (PTTIX JKKT mckimroyeHa rucTOOrMYeCKN) C Iepe-
XOZOM B XpOHMYECKOe OaKTeprOHOCUTENbCTBO (o J+300);
Ha JI+200 — MenuHruta (6e3 Bepudpukanmuy Bo3OynuTens),
runoyHKIMell TpaHcIulaHTaTa (Tpombouyronenus). Ha
J+60, +200, +330 panubix 3a nopaxenusa LITHC numdomoir
nony4eno He 6bu10. Ha [1+100, +180 mo II9T-KT nonnas
pemuccus. [Ipu nocnenHeM obcnegoBanny Ha [1+480 xume-
P¥3M MOJHBII FoHOpCcKUit, mpusHakoB PTIIX Her, 6e3 VICT,
OTMeYaeTCsl TUIIOQYHKIVA TPaHCIUIaHTaTa (TPOMOOLUTO-
neHyA 2-3 CT.), FeMOTPaHC(HY3MOHHO He3aBUCUM, IAIVIEHT
HOJTy4aeT TePaIIo arOHNCTAMM PELeNTOPOB TPOMOOI03-
tuHa, 1o I[I9T-KT coxpaHseTcs nmomHas peMuccus.

BbiBoAbI

Tepamns Ha OCHOBe MHTUMOUTOPOB MMMYHHBIX KOHTPOJIb-
Hpix Touyek (MKT) MoxeT HpMBOOUTD K JOCTMIKEHUIO
pemuccyn y gereit ¢ P-P IIMBKKJL. C nenbio mpodnax-
TUKI PeluiNBa MHTepBan My okonyanneM VIKT n anmo-
TTCK MoxeT ObITh 3aIlO/IHEH APYIUMIM TAPreTHBIMU Ipe-
naparamu. KoHcompanuy oTBeTa Ha Tepammnio ¢ IOMOIBIO
amno-TT'CK crioco6Ha BBI3bIBATb CTOMKYIO PEMUCCHIO.

KnioueBble cnoBa

[lepBuyHas MeAuacTMHAMbHASA B-KpyNHOKIETOYHAS JIMM-
¢doma, pedpakTepHOe/pelnUBNpYOlIee TeUeHNe, TPaHC-
IJIAHTAIMA TeMOIO3TUYECKMX CTBOJIOBBIX KJIETOK, Tap-
reTHas Tepamnus, UHIMOUTOPHI MMMYHHBIX KOHTPOJIBHBIX
TOYeK.
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| Efficacy of allogeneic hematopoietic cell transplantation in cutaneous T-cell lymphomas

Liliya G. Gorenkova, Larisa A. Kuzmina, Yana K. Mangasarova, Evgenii E. Zvonkov, Elena N. Parovichnikova

National Medical Research Center for Hematology, Moscow, Russia

Contact: Dr. Liliya G. Gorenkova, e-mail: L.aitova@mail.ru

Introduction

There is a rare group of non-Hodgkin lymphomas charac-
terized by neoplastic skin infiltration. Among them, myco-
sis fungoides is more common disorder (over 50%), where-
as Sezary syndrome is much less common. On average, no
more than 10 new cases of cutaneous lymphomas are diag-
nosed per year. Treatment at the early stages of the disease is
limited to usage of local therapies. However, the treatment of
advanced stages of mycosis fungoides and Sezary syndrome
still presents the main challenge. Systemic approaches, e.g.,
therapy with recombinant interferons, histone deacetylase
inhibitors, monoclonal antibodies, and chemotherapy, do
not always provide long-term results. Continuous tumor
growth during treatment or large cell transformation often
lead to unfavorable outcomes. The median survival term for
such patients is 11 months.

Results

According to a systematic meta-analysis based on 5 studies,
allogeneic hematopoietic cell transplantation (allo-HCT)
has demonstrated potential effectiveness in advanced stag-
es of the disease. Pooled overall survival (OS) and progres-
sion-free survival (PFS) rates were 59% and 36%, respec-
tively. The pooled relapse rate was 47%, and the pooled

non-relapse mortality rate was 19%. At the National Medical
Hematology Research Center, allo-HCT was performed in
7 patients with cutaneous T-cell lymphomas, including my-
cosis fungoides and Sezary syndrome. Two patients experi-
enced disease relapse, but local therapy successfully reduced
the disease stage. The median follow-up after allo-HCT was
74 months, and the 5-year OS and PFS rates were 71% and
57%, respectively.

Conclusion

The results of systematic review and our clinical experience
show that allo-HCT may be associated with encouraging OS
and PFS rates. However, the disease status and progression
at the time of allo-HCT and relapse remain the main causes
of treatment failure. For young patients with advanced stages
of the disease and ineffectiveness of systemic therapy, one
may consider allo-HCT before the development of resistant
disease. Moreovery, usage of post-transplant maintenance
therapy is suggested in order to reduce the risk of relapse.

Keywords

Skin lymphoma, cutaneous lymphomas, treatment, ad-
vanced stages, allogeneic hematopoietic cell transplantation,
mycosis fungoides, Sezary syndrome.

IbPEeKTMBHOCTL ansIOreHHON TPAHCMNAHTALMN NPU KOXHbIX T-KNeToYHbIX NMMPoMax

JInmua I. Topenkosa, Jlapuca A. Kysbmuna, Ina K. Manracaposa, Esrennii E. 3sonkoB, Enena H. IlTapoBunyaukoBa

Havyuonanvrulii meouyurckuii uccnedosamenvckuti uenmp eemamornoeuu, Mockea, Poccus

Beepenue

ITepBuynble KO>kHBIe T-K/IeTOYHbIe MUMQOMBI — 3TO pef-
Kas IPyIIa HeXOMKKMHCKMX MMM(OM, XapaKTepusyomla-
SCA OIyXO0JIeBOI MH(MIbTpanyert Koxxu. Cpefn HUX, yale
BCero BcTpevaercsa rpuboBupHbii Myukos (I'M, 6onee 50%)
n HamHoro pexe — cunzpom Cesapu (CC). B cpennem B rop
IMarHOCTUPYIOTCA He 6omee 10 HOBBIX CrTydaeB KOXKHBIX
mmbom. Tepanysa paHHUX CTafuil OrpaHMYeHa IpUMeHe-
HUEM JIOKJIbHBIX BYJIOB JIeYEHMs, B TO BpeMsA KaK OCHOB-
HOJ IpOo6IeMOli IPOJO/DKaeT OCTaBaTbCA JiedeHVe II03[-
Hyx cragmit TM/CC. IlprMeHeHMe CUCTEMHBIX ITOfXOMI0B
(pexoMOMHaHTHBIe MHTep(EPOHDI, MHIMOUTOPDI TUCTOME-
alMTIIa3, MOHOK/IOHAJIbHble aHTUTEIA, XMMUOTEpAIls)
He BCerfja I03BOJIAIOT JOCTUTHYTh HOITOCPOYHBIX Pe3yilb-
TAaTOB, a IIPOJOJ/DKEHHBI POCT OIyXO/IM BO BpeMs IIpOBe-
IeHVs Tepallyii, paBHO KaK ¥ pa3BUTIE KPYITHOKIETOYHON
TpaHcopMmanuy, ABIAETCA OFHMM U3 CaMbIX HeOIarompu-
ATHBIX COOBITIII B TedeHUY 3ab0eBaHuA. MenyaHa BBDKI-
BaeMOCTM TaKJX IAIMEHTOB COCTaBIAeT 11 MecsIes.

Pe3ynbratbl

ITo JMIAHHBIM CUCTEMHOTO MeTa-aHajau3a Ha OCHOBAaHUU 5
I/ICCHe,E[OBaHI/If;I, 65b1710 IIOKa3aHO, YTO BBIIIOJTHEHME UMEHHO

QJJIOTEHHOJ TPAHCIIAHTAIIMY KOCTHOTO MO3ra IpM Ipo-
ABUHYTBHIX pOpMax 3a60/IeBaHNs, IEMOHCTPUPYET ee IIOTeH-
1uanbHyo a¢pexruBHocTh. Ob06IIeHHDIE TOKasaTenn OB
u BIIB coctaBumm 59% u 36%, coorBeTcTBeHHO. O0001IeH-
HBIIi TIOKa3aTe/lb PeNMABa I CMEPTHOCTY He CBA3AHHO C
3a60steBaHMeM cOCTaBII 47% u 19%, COOTBETCTBEHHO.

B HMMUII lemaTonoruy 7 manmeHTaM C KOXKHbIMU T-Kite-
TOYHBIMU TuMpoMamu BbinonHeHa anno-TKM - 4 ¢ M (u3
HUX JIBOe C TpaHcopMalyeil B KPYITHOKIETOYHYIO VM-
¢domy), 2 - ¢ CC, 1 nepBuyHas KOKHasA Hepudepudeckas
T-kneroynas numdoma Hecnenupuumposannasi. Craryc
3a00/IeBaHNUA Ha MOMEHT TPAHCIUIAHTALIUN — IIPOTPecchs y
2 IIanMeHToB, crabumsanya/pemuccus — 5 nanuentos. Or-
MEYEeHO, YTO Y ABYX yMEPIIMX MAIMEHTOB KONUYIECTBO JIU-
Huit Tepanuu 1o anno-TKM 6s10 607ee 3, B TO BpeMst Kak
B IPYyTUX CIy4Yasx oT 1 1o 3 MakcuManbHo. VI3 5 mauneHTos
y 2 cydmncs peuyauB 3ab0/eBaHNsA, OGHAKO CO CHYDKEHM-
eM craauy 3aboneBanus (Ha MoMeHT anmno-TKM - IVA-IVB,
B perpuauBe ITA) u OTCyTCTBMEM KPYITHOK/IETOYHOI TPaHC-
¢dbopmanuy, mpoBOAMIACh JIOKadbHAs Tepamus. MennaHa
cpoka Habmiofenus nocne amno-TKM 74 mecsana. Takum
obpasom, 5-netHsist OB u BIIB cocraBumu 71%, a 5-neTHss
BCB - 57%.
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BbiBoabl

Pesynmbprarsl CrCTEeMAaTUIeCKOro 0630pa m Ham coOCTBEH-
HBIIT ONIBIT MOKa3bIBaKOT, uTO anno-1TKM mosBonsger mo-
CTUYb JIUTEIbHBIX OOHaAEXXMBAIINX MoKasareneir OB u
bIIB; ogHako, Ipe[Ie4eHHOCTb U IPOrpeccus Ha MOMEHT
amno-TKM u penuans oCTaloTCA OCHOBHBIMU IIPUYMHAMIA
Heyflad. BepoATHee Bcero, Npyu MO3THNUX CTa Ui 3a60s1eBa-
HuA, Hed(PPEKTMBHOCTY MAKCUMYM 2 JIMHUI CHUCTEeMHON

LP-03

LYMPHOPROLIFERATIVE DISORDERS I

Tepammuu, Ajisi MOJIOMBIX MAI[IEHTOB HEOOXOAUMO PaccMo-
TpeHue onuuu anno-TKM fo pasBuUTHA yCTOIYMBOI pe3n-
CTEHTHOCTH, a TaK)Ke HeOOXOMMO BHEJpEeHNUe MOIeP>KN-
Balollell Tepamyy IOCIe TPaHCIUIAHTALMM 1A CHVDKEHVA
PMCKa Pa3BUTHA peLyBa.

KnioueBble cnoBa

Ko>xuble nmuM@oOMBl, anoreHHas TPaHCIUIAHTALVA, T103]-
HUe CTafiuy, rpubOBUIHBIN MUKO3, cuHipoM Ce3apu.

Pain syndrome and mental disorders caused by mucositis at an early stage after auto-HSCT

in patients with multiple myeloma

Elmira Z. Irugova, Dmitry E. Vybornykh, Maksim V. Solovev, Larisa P. Mendeleeva

National Medical Research Center for Hematology, Moscow, Russia

Contact: Dr. Elmira Z. Irugova, phone: +7 (938) 700-54-00, e-mail: irugova.e@blood.ru

Introduction

Oral mucositis during neutropenia at the early stages after
autologous hematopoietic stem cell transplantation (auto-
HSCT) is diagnosed in 75-100% of patients. The pronounced
pain syndrome in presence of oral mucosa lesions requires
pain management and correction of emerging mental disor-
ders. Our objective was to study the characteristics of pain
syndrome caused by oral mucositis during post-transplanta-
tion neutropenia, and mental disorders formed against this
background in patients with multiple myeloma (MM).

Materials and methods

We included 31 patients with MM (24 women and 7 men,
median age was 51 years) after auto-HSCT with high-dose
melphalan (140-200 mg/m?) conditioning performed at the
National Medical Research Center of Hematology from Jan-
uary to July 2023. Pain syndrome assessment and psycho-
metric testing utilized the pain catastrophizing question-
naire, the McGill pain questionnaire, the Beck Depression
and Beck Anxiety Inventory (BDI and BAI) as well as QAA-
25 (quantitative assessment of the adherence to treatment).

Results

Severity of oral mucositis was determined by the practical
recommendations for mucositis treatment and prevention
(Semiglazova et al., 2021). Hence, 23 patients (74%) had
lesions on the oral mucous membrane, i.e., 13 cases with
grade I; six patients with grade II; 3 cases with grade III,
and 1 patient with grade IV mucositis. The remaining 8 pa-
tients (26%) had no signs of mucositis during the myelotox-
ic agranulocytosis. Among 10 patients with pain syndrome
(grades II-IV mucositis), four persons classified their pain
as “moderate” or “severe” according to the McGill question-
naire, which corresponds to grade III-IV lesions. The other
six patients with grade I mucositis rated their pain as “mild”
The affective scale of this questionnaire indicated that 60%
with grade II mucositis had no significant emotional pain
response, whereas 40% of the patients with grades III-IV
showed an intense emotional reaction. Upon evaluation
with pain catastrophizing scale, the key scores were assigned
to “obsession” and “helplessness”, with lower scores for the
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“exaggeration” parameter. A significant correlation be-
tween pain and depression was identified via the BDI scale.
Conversely, the BAI indicated anxiety levels did not sur-
pass the significant thresholds. According to the QAA-25
questionnaire, among those with pain syndrome, only one
patient with grade II mucositis demonstrated high adher-
ence to treatment, while 3 patients had a medium degree
of adherence, and another 6 had a low degree of adherence.
The adherence levels among the patients without pain syn-
drome were as follows: 9, high levels; 8, medium level, and 4
patients had low adherence to treatment.

Conclusions

Oral mucositis developed in 74% of patients with MM
during neutropenia at the early stages after auto-HSCT. Of
them, 13% had III-IV degree lesions accompanied by pain
syndrome. Severe mucositis with pain syndrome correlates
closely with depressive disorders and the cognitive and be-
havioral aspects of the pain catastrophizing.

Keywords

Hematopoietic stem cell transplantation, multiple myeloma,
oral mucositis.
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boneBoit CMHAPOM M NCUXMYECKME PACCTPOICTBA, 00YCNOBNEHHbIE MYKO3UTOM, B PaHHEM
nepuoge nocne ayto-TICK y 60nbHbIX MHOXECTBEHHON MUENOMOIA

Anbmupa 3. Vipyrosa, Imutpuii 9. Ber6opusix, Makcum B. Conosbes, JIapuca I1. Menpgeneesa

HayuonanvHoiii MeOuyuHckul uccnedosamenvckuti yenmp eemamonoeuu, Mocxea, Poccust

Beepenue

MyKo3uUT pOTOBOJ IONOCTM B IEPHUOJ, HEUTPONEHUM B
paHHUE CPOKM IIOC/IE€ TPAHCIUIAHTAllMM ayTOTOTMYHBIX Te-
MOHIO3TNYECKNX CTBONOBBIX KIeToK (ayro-TI'CK) mmarso-
ctupyerca 'y 75-100% manueHTOB. B ¢BA3Y C BRIpayKEHHBIM
00/IeBbIM CHHAPOMOM Ha (DOHE MOPAKEHNSI CIUSUCTOI PO-
TOBOII IIOJIOCTH TPebyeTCsl MpOBefeHe aHAIbI€TIIECKOI
Tepanmu U KOppeKIysA MaHU(PEeCTUPYIOMNX MCUXUYeCKIX
PacCTpOIICTB.

Lienb pabotbl

Vsyuntp XapaKTepuCTUKM 6OJIEBOrO CHHAPOMA, 0OYCIOB-
JIEHHOTO MYKO3MTOM POTOBO}M HOJNOCTYM B IEPUOH IIOCT-
TPAHCIUIAaHTALMOHHOJ HeNTpoIeHny, a Takke Qopmu-
pymolinecss Ha 9ToM (OHe ICUXMYECKUe PacCTPOICTBa Y
HAIVIEHTOB C MHOKeCTBEHHOI MyertoMoit (MM).

Marepuanbl n MeToAbI

B uccnenosanue BkmodeH 31 6onpHo MM (24 >keHIIMH 1
7 MY>X4MH, MefjuaHa Bo3pacTa 51 rop), koropsiM B OIBY
«HMII] remaronoruy» M3 PO B epuoy ¢ sHBaps IO NIONb
2023t BoinonHena ayTo-TT'CK mocne KOHAUIIMOHNPOBAHNA
MmerndananoM B jo3e 140-200 mr/m?. OnjeHka 60/1€BOTO CHH-
ApoMa M ICUXOMETPUIECKOe TeCTUPOBAHNUE OCYIIECTBIIA-
JINCh C VICIONMb30BAaHNEM OIPOCHMKA KaTacTpodusanuu
6omm u ompocHuka 6omt Maxk-Twa, mkan gempeccnn u
tpesoru beka (IIIJIb n IITB), metopuku KOII-25 («xomm-
YeCTBEHHAs OLleHKA IIPYBEPIKEHHOCTH JICYCHIION ).

Pe3ynbtatsl

CreneHb TXXeCTU MYKO3ITa POTOBOJ IOJIOCTY OLIEHUBAIACh
B COOTBETCTBMU C TPAKTUYECKUMM PEKOMEHTALMAMMY IO Jie-
JeHnto 1 npodumakruke Mykosntos (Cemmrnasosa T.10. u
ap., 2021). Tax, y 23 (74%) maryeHTOB ObIIO MAarHOCTHPO-
BaHO IOpaKeHMe CIUSUCTON 0OO0NTOUYKM POTOBOIL TIONTOCTI:
y 13 - I crenenu, y 6 6onbubIx — II cTenenn, y 3 — I1I ctenenu,
y 1 manuenTa — IV crenenn. Y octanbHbIx 8 (26%) 601bHBIX
B IIepMOJ, MUETOTOKCHYECKOTO arpaHy/lIONNUTO3a IIpU3Ha-
KU MyKo3uTa OTCyTcTBOoBamu. OleHKa 60/IeBOrO CHHJPO-
Ma BBINONH:ANACH Y 10 ManyeHToB ¢ 6ONeBbIM CHHIPOMOM
(II-IV cteneHs TsmKecTH MyKo3uTa). COIIacHO ONMPOCHUKY
Mak-Inmna, 4 manyenTa olleHMBaIY MHTEHCUBHOCTD 60N
KaK «YMEPEHHYIO» U «CUIbHYIO», ¥ UMEHHO Y HUX AMarHo-
CTUPOBAHO MOpaXkeHNe CIN3UCTOI poToBoii monoctu III-IV
crernenn. OcTanbHble 6 MALMEHTOB ¢ MykosuToM II creneHn
XapakTepu3oBamy 60/b Kak «cmabyioy». [Ipy 9ToM, cornmacHo
pesynprataM OLleHKM IO ad(eKTUBHOII 1LIKane OMpPOCHMU-
Ka, 60% 6ompHbIX (II cTemeHb MykosuTa) He OOHAPYXMBa-
M BBIPQKEHHOTO SMOILMOHATBHOTO OTBeTa Ha 6O/b, TOT-
ma xak y 40% (III-IV cremenp MyKo3uTa) Oblna BBLIBIEHA
MHTEHCUBHAs SMOLMOHANbHasA peakuus. IIpy oreHke 1o
mKaje kKaracrpodusanym 6oms y 10 60IbHBIX OCHOBHBIE
6aJIbl IPUXOAVINCH Ha TaKye IMapaMeTphl, KaK «MbICIICH-
Hasl )KBayKa» (COCPeOTOYeHHOCTh BHUMAHMS Ye/IOBeKa Ha
MBICTISIX, CBSI3QaHHBIX C 607IbI0) 1 «Oe3HafeXHOCTb» (IIpu-

HATHE TO3MLUU CMUPEHNUS, HEBO3MOXXHOCTD yIIpaB/IeHMs
cuTyanyert npyu GONEBBIX OLIYIIEHMAX), B TO BpeMs, Kak
Ppe3y/IbTaThl 110 LIKaJIe «IIpeyBeardeHne» (IpeyBenndeHie
CHIbL, 3HaYeHNs1 60/1eBOro CHApoMa) 6butn HusKumu. [1pu
ICXOMETPUIECKOI OIleHKe COCTOSHMUS MAIVIeHTOB Oblla
yCTaHOBJIEHa IpsiMast CBsi3b 6o ¢ mempeccuert mo HIJIB.
IIpu atom TpeBora mo IIITH He mpeBblmana 3HAYUMBIN
ypoBeHb. Ilo pesynbratam ompocuuka KOII-25 Tonbko y
1 manmenTa (c mykosutoMm Il cTemeHm TsDKeCTH) M3 TPyII-
bl ¢ 60/IEBBIM CHHAPOMOM BbISB/ISIACH BBICOKAsl CTEIIEHb
HPUBEP)KEHHOCTH JIEYEHNIO, B TO BPeMsI KaK y 3 OOJIbHBIX —
cpenHssA, U elle Yy 6 — HU3KasA CTelleHb NPUBEPIKEHHOCTH.
B rpynme 6e3 6omeBoro cuugpoMa mist 9 manyeHToB Obuia
XapaKTepHa BbICOKAs CTENeHb IMPUBEPKEHHOCTU TepaIuu,
8 — cpenHAA U 4 — HU3Kas CTENEeHb IIPUBEPKEHHOCTH.

BoiBopbl

Yacrora pa3BUTUA MYKO3UTa POTOBOJI IOIOCTY Y OOIbHBIX
MM B nepuoy HENTPOIIEHNY Ha PaHHEM ITOCTTPAHCIIaHTa-
LMOHHOM 3TaIe cocTaBuna 74%, nmpu sToM B 13% crmy4aes
BcTpeyanach III-IV cTeneHb mopakeHus, CONPOBOXKAAIO-
mwasca 60maMu. MOXXHO yTBep)X/aTh, 4YTO ¢ OOJIeBBIM CHH-
IpoM Ha (OHe BBIPa)KEHHOTO MYKO3UTA TECHO COIPSIKEHBI
IeIpecCBHBIC PacCTPONICTBA, a TaKXKe IpeobIafaHye KOr-
HUTUBHBIX U [IOBEJEHYECK/X acCIeKTOB KaTacTpoduaanym
00JIeBBIX OLYIEHMIL.

KnioueBblie cnoBa

TpaHCHHaHTaLU/IH TEMOITO3TUYECCKMX CTBOJJIOBBIX KIJIETOK,
MHOXXE€CTBEHHAs MI1€/IOMA, MYKO3UT pOTOBOf/I IIOIOCTU.
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Allogeneic hematopoietic stem cell transplantation for mature T/NK-cell lymphomas

in children

Maria A. Klimentova, Margarita E. Perminova, Larisa N. Shelikhova, Sergey L. Blagov, Olga O. Molostova,

Yulia G. Abugova, Natalia V. Myakova, Michael A. Maschan

Dmitry Rogachev National Medical Research Center of Pediatric Hematology, Oncology and Immunology, Moscow, Russia
Contact: Dr. Maria A. Klimentova, phone: +7 (968) 808-16-48, e-mail: klimentowal702@mail.ru

Introduction

Mature T/NK cell lymphomas are often a highly aggressive
disease, but their rare occurrence, especially in children, re-
sults in limited research data on treatment outcomes, includ-
ing the results of allogeneic hematopoietic stem cell trans-
plantation (HSCT). Our purpose was to evaluate the main
outcomes of HSCT on the platform of selective depletion in
children with mature T/NK-cell lymphomas.

Patients and methods

Nineteen pediatric patients with various types of mature T/
NK-cell lymphomas (cutaneous T-cell ymphoma, ALK-pos-
itive anaplastic large cell lymphoma, hepatolienal y§T-cell
lymphoma, nasal type T/NK-cell lymphoma) underwent al-
logeneic HSCT on the TCRap depletion platform from un-
related (n=6), or haploidentical donors (n=13). Nine patients
(45%) had residual tumor at the time of HSCT, ten children
were in complete remission. Myeloablative schedules based
on total body irradiation (TBI) in 9 cases and treosulfan in
10 cases were used as a preparatory regimen.

Results

Engraftment was recorded in 19 patients (100%). One pa-
tient died in the early period from infectious complications;
the cumulative incidence of transplant-related mortality was
5%. The cumulative incidence of grade II-IV acute graft-ver-
sus-host disease (GvHD) was 32%, grade III-IV GvHD was
6%; chronic GVHD developed in 7% of cases. Disease pro-
gression or relapse was observed in 5 patients at a median of
101 days. The 5-year cumulative relapse incidence was 27%
with event-free survival of 67%, and overall survival of 78%.

Conclusion

Allogeneic af T-cell-depleted HSCT may provide long-term
overall survival in 78% of children with high-risk mature
T-cell lymphomas, even if they received HSCT beyond the
remission.

Keywords

Mature T-cell lymphoma, children, allogeneic HSCT, aff
T-cell-depletion.

AnnoreHHas TpaHCNIAHTaLMA reMON03ITUYECKUX CTBOMOBLIX KNETOK npu 3penbix T/NK-KneTouHbix

numdomax y peten

Mapusa A. KnumenToBa, Maprapura E. Ilepmunosa, /lapuca H. Illemnxosa, Cepreii JI. braros, Onbra O. Monocrosa,

IOmua I. A6yrosa, Haranbs B. Msakosa, Muxamn A. Macyan

Hayuonanvolii MEOUUUHCKULL UCCTIE008aMENbCKULL UeHMp 0eMCKOLL 2eMAmozozut, OHKONI02UY U ummyHonoeuu um. [I. Poeauesa,

Mocksa, Poccus

Beepenue

3penvie T/NK-knerounble nuMQOMBI 3a4acTyio SBIA-
I0TCsI KpaliHe arpecCUBHBIM 3a00jieBaHMEM, OFHAKO pef-
Kasi BCTPEYaeMOCTb, B 0OCOOEHHOCTI Y HeTeil, IPUBORUT K
OTpaHMYEHHMY KOIMYECTBY MCCIIEOBATENbCKNUX JIaHHBIX
IO pe3y/IbTaTaM Tepalui, B TOM 4NC/Ie U pe3y/lbTaTaM ajl-
JIOTEHHOJ TPaHCIVIAHTALMM IeMOIIO3TUYECKNX CTBOTOBBIX
knetok (TTCK). Llenpio paboTs! 6blma OLleHKa OCHOBHBIX
kHndeckux ucxonosB TTCK Ha mmatdopme cemeKTUBHOM
merienyyt mUMQOLUTOB Y meteit ¢ 3penpimu T/NK-knetou-
HBIMM TUM(OMaMIL.

nall,I/IEHTbI n MeToAbl

JleBATHaAIIaTM HallMeHTaM JeTCKOTO BO3pacTa C pasjind-
HpIMU BapmaHTamy 3penblx T/NK-xmeTounbx mmmdom
(xoxxHas T-xnmerouynas numdoma, ALK-mosutruBHas aHa-
IUIaCTHYeCKass KPYNHOKIeTOYHass nuMQoMa, remaToue-
HanbHast YOT-kaerounas mmdoma, Hasaapubil Tun T/NK-
K1eTo4HOI jmMdoMbl) BbinonHeHa awiorenHas TTCK na
wrarpopme TCRaf perreryum oT HepomcTBeHHOro (n=6)
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win ramwionsieHTn9Horo (n=13) noHopa. [leBsTh maiyeH-
TOB (45%) Ha MoMeHT TT'CK MMeny 0CTaTOYHYIO OIIyXOJb,
IecATb HaXOAWINCDh B IIOMHOM peMuccui. B kauecTBe mop-
TOTOBUTEIBHOTO PeXMMa OBIIN MCIONTb30BaHbI MUeT0abia-
TYBHbIE CXeMbl Ha OCHOBE TOTA/JIbHOTO OO/My4eHMs Tena B 9
cay4asx u Tpeocyinbgana B 10 cayyasx.

Pe3ynbratbl

[IpwxuBIeHre TpaHCIUIAHTATa 3adMUKCUPOBaHO y 19 mauu-
eHToB (100%). OpyH HaLueHT yMep Ha paHHUX CPOKaxX OT
MH(DEKINOHHBIX OCTIOXXHEHNIT, KYMY/IATUBHAsI BEPOATHOCTD
TPaHCIUIAHTAT-aCCOIMMPOBAHHON CMEPTHOCTM COCTaBMIA
5%. KyMynAaTMBHasA BEPOATHOCTb OCTPOIl peaKIuy TpaHC-
wiaHTar-npotus-xossnua (PTIIX) II-IV u III-IVcocraBu-
na 32% n 6%, cooTBeTCTBEeHHO; XpoHndeckort PTIIX - 7%.
ITporpeccust 3abomeBaHMs WM PELUANB 3aPUKCHPOBAHDL Y
5 manueHToB ¢ Meguanoi 101 JeHb, KyMyIATUBHBIN PUCK
peunaMBa/Iporpeccun B TedeHue 5-Tu jeT cocTasun 27%,
IATWIETHAA 00mas u 6€3co0bITUITHASA BBKMBAEMOCTD 78%
1 67%, COOTBETCTBEHHO.

@ cttjournal.com
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BbiBoabl

Annorennast TTCK na mnargopme TCRaf gerernun moxxer
06ecrednTh JOITOCPOUHYI0 OOMLIYI0 BBDKIBAEMOCTD ¥ 78%
meteit co 3penpimu T/NK-xreTounbsMy mmmM¢poMaMu BBICO-
KOTO PUCKa, Jake eCIy OHU IOIYYalT TPaHCIUIAHTAINIO
BHE PEMICCUML.

LP-05

KnioueBble cnoBa

T/NK xnerounas mumdoma, pmeru, awiorenuas TTCK,
TCRaf memrenns.

Stem cell mobilization and collection in HIV-positive patients with lymphoma: candidates to

autologous HSCT

Yaroslava V. Komarova, Marina O. Popova, Andrey M. Chekalov, Ivan V. Tsygankov, Liliya V. Stelmakh, Lyudmila V. Fedorova,
Kirill V. Lepik, Natalia B. Mikhailova, Maria A. Estrina, Elena V. Babenko, Maria D. Vladovskaya, Sergey N. Bondarenko,

Ivan S. Moiseev, Alexander D. Kulagin

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

Contact: Yaroslava V. Komarova, phone: +7 (918) 043-17-31, e-mail: komarova.yaroslava@yandex.ru

Introduction

Autologous stem cell transplantation (ASCT) is an effec-
tive treatment to consolidate the remission in patients (pts)
with recurrent/refractory lymphomas, even when they are
AIDS-related lymphomas (ARL). ASCT is possible in case of
successful hematopoietic stem cell (HSC) harvesting. Data of
HSC harvesting in HIV positive (pos) pts with lymphomas
are limited. Our aim was to evaluate the results of HSC har-
vesting in pts with ARL.

Materials and methods

A retrospective cohort of 30 pts with ARL as candidates to
ASCT in RM Gorbacheva Research Institute from 2015 to
2023 was analyzed. The HIV negative (neg) pts with lym-
phomas were selected for comparison (n=30). An amount
of > 2x10° CD34+/kg was defined as successful collection.
Pts characteristics are shown in the Table 1. Antiretroviral
therapy was maintained in all pts with ARL.

Results

Overall HSC collection attempts were 34 in HIV pos and 37
in HIV neg pts. The results are outlined in Table 2. In HIV pos

Table 1. Characteristics of the patients under study

vs neg pts the harvest success was achieved at the 1 time in
77% (n=23) vs 77% (n=23), at the 2™ — in 10% (n=3) vs 17%
(n=5), at the 3™ - only in HIV neg in 3% (n=1) pts, and in
13% (n=4) vs 3% (n=1) was a failure, respectively (p=0.428).
Median CD34+/kg was 4 (3.2-5.3) vs 3 (1.6-4.1) in HIV pos
vs neg pts, respectively (p=0.013).

Conclusion

Successful HSC harvesting was achieved in 26 (87%) pts
with ARL. HSCs were harvested mainly at the 1% attempt
by apheresis with CSE. Among HIV pos pts, the number of
CD34+/kg was significantly higher (p=0.013), in the remain-
ing results was no difference. To confirm these results and
analyze the factors affecting the efficiency of the HSC har-
vesting, further research is required.

Keywords

Hematopoietic stem cell mobilization, HIV, lymphoma,
apheresis, autologous stem cell transplantation, autologous.

Patients
HIV pos HIV neg P
n=30 n=30
Median age, years (range) 41 (37-48) 45 (35-51) 0.673
Male/female, n (%) 24/6 (20/80) 21/9 (30/70) 0.551
Diagnosis, n (%) 1.000
DLBCL/plasmablastic lymphoma 18 (60) 18 (60)
Burkitt lymphoma 2(7) 1(3)
Hodgkin lymphoma 9 (30) 9 (30)
Primary CNS lymphoma 103) 2(7)
Time from diagnosis to the Tt HSC collection, years (range) 1(0-2) 1(1-3) 0.204
Prior rituximab, n (%) 12 (40) 20 (67) 0.070
Prior radiotherapy, n (%) 5(17) 9 (30) 0360
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Table 2. Results of stem cell harvesting
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L HIV pos HIV neg
Attempts of HSC collection in pts n=34 n=37 p
Amount, n (%) 0.737
1 30 (88) 30 (81)
2 4(12) 6 (16)
3 - 103)
Mobilization, n (%) 0.151
(SF 16 (47) 25 (67)
(SF+(T 15 (44) 8(22
Not performed 3(9) 4 (M)
Plerixafor, n (%) 3(9) 1(3) 0344
Apheresis, n (%) 31(91) 33 (89) 1000
Muyeloexfusion, n (%) 3(9) 4.(M) '
HIV pos HIV neg
Pts n=30 n=30 P
Successful collection, n (%) 0.428
At the T time 3 (77) 3 (77)
At the 2" time 3 (10) 5(17)
At the 3" time - 103)
No 4(13) 13)
Median (D34+/kg (range) 4 (32-53) 3 (1.6-4.) 0.013
ASCT, n (%) 16 (53) 16 (53) 1.000

Mobunusaums u cbop reMono3TUYecKux CTBOMOBbIX Knetok ans ayto-TICK y nauuenTos

c numdomamu n BUY-undekumen

SApocnaBa B. KomapoBa, Mapuna O. Ilonosa, Augpeit M. Yekanos, ViBan B. IIpirankos, /Iunus B. Crenbpmax,
JIropmuna B. ®epoposa, Kupmmn B. Jlenuk, Hatanbsa b. Muxaiinosa, Mapus A. Ocrpuna, Enena B. ba6enxo,
Mapus JI. Bragosckas, Cepreit H. bongapenko, Visan C. Moucees, Anekcanap [I. Kynarmn

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

Beepenue

AyTonornyHas TPaHCIUIAHTALMA TeMOIOITUYECKUX CTBO-
noBbIx k1etoK (ayro-TTCK) - addexTnBHbIT METOR KOH-
CONMMAALINY PEMMUCCUN PeLUAUBLPYIOMINX/pedpaKkTepHbIX
mumdoM, TaKKe paccCMaTPUBAETCA KaK TepalleBTIYecKas
OIIMA KOHCONMMAALMYU IIepBOM PEMMUCCUU Y TALVIEHTOB
TPYIIIbI BBICOKOTO PUCKA, B TOM 4HUCIe C MMMpOMaMn 1
BUY-undexuneir. IlpoBegenne ayto-TI'CK Bo3MOX-
HO TOJbKO IIPM YCHEIIHON 3arOTOBKE IeMOIO3TIYEeCKUX
crBonoBbix ki1etok (I'CK), onHako maHHBIE y MALMEHTOB C
numbomamu u BUY-undexiueit orpannyensl. Lenp pa-
60TBI: oljeHKa pesynbTaToB 3arotoBku I'CK y maijueHTos ¢
numbomamu u BUY-undexiueit.

MaTepMaﬂbI n Metoabl

PerpocnekTrBHO ObUIO TpoaHaNM3UpPOBaHO 30 MALMEeHTOB
¢ nmumbomamu 1 BUY-undexumeii, ABIAOMNKCA KaH/ -
matamn gna ayto-TTCK n mpomepmmx 3arotosky I'CK B
HVM JOIuT um. P.M. Top6auesoit ¢ 2015 mo 2023 rr. [Ina
cpaBHeHMsA ObUIa OTOOpaHa IpyIIa MAaIVeHTOB ¢ 1uMQo-
mamu 6e3 BMY (n=30). YcmemHoit 3aroToBKOI CYMTa/I
22x10° CD34+/xr. XapaKTepuCTUKa IMalMeHTOB IpefCTaB-
nena B Tabmune 1. Bee manyenTsl ¢ BMY nonyyanu antupe-
TPOBUPYCHYIO TEPATNIO.
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Pe3synbtathbl

O61ree uncmo mombiTok 3arotoBky I'CK y manmentos ¢ BIY
coctaBumo 34, 6e3 BVIY - 37. Pe3ynbprarsl IpefcTaBIeHbl B
tabmuue 2. Cpenu marueHTos ¢ u 6e3 BUY ¢ 1 pasa yganocs
sarotoButb I'CK y 77% (n=23) u 77% (n=23), co 2 - y 10%
(n=3) u 17% (n=5), ¢ 3 - Tonmbko B rpymme 6e3 BUY y 3%
(n=1), e yganoce - y 13% (n=4) n 3% (n=1) mauneHTOB, CO-
orBeTcTBeHHO (p=0,428). Mennana CD34+/Kr y HaI{ieHTOB C
BV cocraBuna 4 (3,2-5,3), 6e3 BUY - 3 (1,6-4,1) (p=0,013).

BbiBopbl

3aroroska I'CK y manyenros ¢ mumpomamu u BY-nnex-
Iueit ObUIa ycrelHol y 26 manueHTos (87%). I'CK 6buin
3arOTOBJICHBI IIPEVMYIIECTBEHHO C 1 IOMBITKY, ¢ MOOMIN-
sanueit KC® u myrem adepesa. Cpeny manuenTos ¢ BUY
koimdectBo CD34+/kr 3Haummo 6p110 6ombine (p=0,013),
OCTaJIbHble pe3y/IbTaThl B IPYIIAX He Pa3Indaanch. [
MIOATBEP>KAEHMs Pe3y/IbTaTOB U aHaIn3a GaKTOpPOB, BIUA-
foyx Ha a¢¢pexTrBHOCTD 3arotoBku I'CK, TpebyeTcs mpo-
TOJ/DKEHNe VICCTIeiOBAHMA.

KnioueBblie cnoBa

Mob6unusanus TIeMOIOITUYECKUX CTBOIOBBIX K/IETOK,
BUY, numdombl, adepes, TpaHCIIAHTALMSA TeMOTIOITIIE-
CKMX CTBOJIOBBIX KJIETOK, Ay TO/IOTMIHASL.
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Conditioning regimen dose reduction in patients with lymphomas undergoing autologous
hematopoietic stem cell transplantation: a retrospective-prospective matched cohort study

Polina V. Kotselyabina, Vladislav V. Kovalik, Artem S. Ivanov, Kirill V. Lepik, Andrey M. Chekalov, Liudmila V. Fedorova,
Elena E. Lepik, Olesia G. Smykova, Vladislav V. Markelov, Evgenia S. Borzenkova, Elena V. Kondakova, Ivan S. Moiseev,

Natalia B. Mikhailova, Alexander D. Kulagin

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

Contact: Dr. Polina V. Kotselyabina, e-mail: polina.kotselyabina.med@gmail.com

Introduction

Autologous hematopoietic stem cell transplantation
(aHSCT) is the standard of care for patients with relapsed/
refractory (r/r) lymphomas. Since high-dose chemotherapy
(HDC) is the key therapeutic component of aHSCT, opti-
mal dosing is critical. Currently, data regarding the impact
of HDC dose reduction on aHSCT outcomes in lymphoma
patients remains limited. In this study, we evaluated main
aHSCT outcomes in patients with r/r lymphomas in HDC
reduced-dose and full-dose groups.

Patients and methods

We conducted a single-center matched cohort study of 178
patients with r/r lymphomas who received aHSCT between
2013 and 2023. After excluding patients with missed data
and those unmatched after matching was done (in total,
78 patients were excluded), we included 100 patients in the
study, with retrospective part accounting for 94 and pro-
spective making up to 6 patients. The patients with HDC
dose reduction (group 1) were matched to the full-dose
HDC patients (group 2) to 1:1 ratio, using the optimal pair
matching method. The matching factors included age and
disease status at the time of aHSCT, the number of CD34+
cells in transplant, and the type of lymphomas. The condi-
tioning regimens included BeEAM (bendamustine, etopo-
side, cytarabine, melphalan) and BEAM (carmustine, etopo-
side, cytarabine, and melphalan) with or without rituximab.
We hypothesized that patients in two groups may have sim-
ilar 5-year overall survival (OS), progression-free survival
(PFS) and median of neutrophil and platelets engraftment.
To compare OS and PFS, we used a log-rank test. The other
factors were compared using chi-square test for categorical
variables and Mann-Whitney test for continuous variables.
Analysis was performed in RStudio (v2022.07.2).

Results

In total, 50 patients of the groups 1 and 50 of the group 2
were matched in a 1:1 ratio. Patients shared similar base-

Table 1. Patient characteristics

line characteristics between groups (Table 1). The majority
of group 1 patients had dose reduction of multiple agents
in 54% (n=27), with etoposide separately being reduced in
22% (n=11), cytarabine in 16% (n=8), bendamustine and
melphalan in 4% (n=2) each. Median etoposide reduction
rate was 50% (25-75%), bendamustine — 20% (15-25%),
cytarabine - 50% (25-100%), melphalan - 29% (11-85%).
The reasons behind dose reduction included low (2 millions
and lower per kg) number of CD34+ cells (10%, n=>5), renal
(10%, n=>5) and liver comorbidity (2%, n=1), other comor-
bidity (40%, n=20), including HIV, various types of cardio-
pulmonary, gastrointestinal diseases, and unknown reasons
(38%, n=19). The median follow-up was 25 months (1-147)
for both groups. The 5-year OS was similar between the
groups 1 and the group 2: 84% (95% CI 73-97%) and 87%
(95% CI 76-98%) respectively (p=0.69). There was no dif-
ference in 5-year PFS: 72% (95% CI 60-89%) and 79% (95%
CI 65-96%) respectively (p=0.42). Additionally, the medi-
an time to neutrophil and platelet engraftment was similar
between the dose-reduced and full-dose groups: 15 and 14
days for neutrophil, 13 and 16 days for platelets respectively
(p=0.36 for the former, p=0.14, for the latter). As for adverse
events, the study did not show any difference between group
1 and 2 in the frequency of grade 3/4 oral mucositis (34% and
34%) and gastrointestinal mucositis (24% and 16%, p=0.32),
febrile neutropenia (92% and 86%, p=0.34) and sepsis (8%
and 16%, p=0.22).

Conclusions

Among patients with r/r lymphomas who received aHSCT,
HDC dosage reduction did not impact OS and PFS, neutro-
phil and platelets engraftment in the matched cohorts.

Keywords

Hematopoietic stem cell transplantation, autologous, high-
dose chemotherapy, lymphoma.

Group 1 (n=50) Group 2 (n=50)

Median age at the time of aHS(T, years (range) 34 (18-63) 35 (20-64)
Lymphoma types, n (%)

Hodgkin Lymphoma 28 (56) 28 (56)

Non Hodgkin Lymphoma 22 (44) 22(44)
Disease status before aHSCT, n (%)

Complete remission 66 (33) 68 (34)

Other status (partial response, stabilisation, progression) 34 (17) 32 (16)
Median time from the last therapy line before aHSCT to aHSCT, months (range) 3.8 (0.9-1) 3.3 (0.6-1)
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PeayKuns 003 peXuMoB KOHAMLMOHUPOBAHUS Y NALMEHTOB C IMMGOMaMM, NepeHectlnx
ayTOJIOrMYHYI0 TPAHCMNAHTALMIO FreMON03TUYECKUX CTBOJIOBBIX KIETOK:
PeTPOCNEeKTUBHO-NPOCNEKTUBHOE KOTOPTHOE NCEBAOPAHAOMNU3MPOBAHHOE UCCIIeA0BaHNE

Ionuua B. Kouens6uuna, Bragucnas B. Kosanuk, Aprem C. Visanos, Kupumn B. Jlenuk, Augpeit M. Yekanos,
JIropmuna B. @epoposa, Enena E. Jlenuk, Onecs I. CvmbikoBa, Bragucnas B. Mapkenos, Esrenus C. bop3eHnkosa,
Enena B. Kongakosa, ViBan C. Moucees, Haranbsa b. Muxaiinosa, Anexcauap [I. Kymarun

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

Beepenue

AyTonornyHas TPaHCIIAHTALMA TeMOIOITUYECKUX CTBO-
noBbix knetok (ayro-TI'CK) sABnsercsa cTaHmapToM Tepa-
oMY TAIIEHTOB C PelMAMBUPYIOLIIMY/pedpaKTepHbIMU
(p/p) mumdomamu. ITocKoIbKY BBICOKOJO3HAA XMMIOTepa-
s (BIXT) saBnsAeTcsa KII0YeBbIM TepaleBTUYECKUM KOM-
nonerToM ayTo-TTCK, ee onTuManbHBIN JO30BBIN PEeXNM
MMeeT pelllaioliee 3HaYeHMe. B HacTosAIIee BpeMs JaHHbIE O
BIVISTHUY CHYDKeHHBIX 103 BIIXT Ha pesynbrarst ayro-TT'CK
y MAIMeHTOB C MMMQpOMaMM OTpaHUYeHbI. B JTaHHOM 1CcCe-
TOBaHMM MBI oljeHmIn ucxonnl ayTo-TT'CK y manmeHTOB ¢
p/p miMdoMaMu B IPYIIIIe ¢ peAYLMPOBAHHON I TOTHOA03-
noit BIXT.

naLl,VIEHTbI n MeToAbl

DbbIto  TpoBefeHO OIHOIEHTPOBOE KOTOPTHOE ICCIIEHO-
BaHye 178 manueHToB ¢ p/p numdomamu, KOTOPHIM Obta
BbinonHeHa ayTo-TT'CK B mepnop ¢ 2013 mo 2023 r. B HUN
JOInT um. P.M. Top6auesoii. ITarueHTsl ¢ OTCYTCTBYIO-
MMM JaHHBIMI ¥ Te, KOMY HEeBO3MOXKHO ObIIO II0100paTh
Iapy B Ipoliecce IICeBIOPaHIOMI3aLNY, ObUIN NCKIIOYeHBI
13 a"ammsa (BCero MCKIYeHo 78 manueHToB). Takum 06-
pasoM, nccnegoBanue BKa04ano 100 manueHToBs, 13 KOTO-
PBIX PETPOCIEKTUBHO HAOIIOZAMNCh 94, a IPOCIIEKTUBHO —
6 manueHToB. [lallMeHTBHI C pefyLUpPOBAHHBIMY [O3aMU
BIOXT (rpynma 1) 6bUIy COIOCTaBIEHBI C TEMU, KTO HOTY-
yyr BIXT B monHoit go3e (rpymnma 2) B cooTHOLIeHyn 1:1
MeTOJIOM IIceBfiopanoMusaruu. GakTopsl COMOCTABIEHNS
BKJIIOY/IM BO3PACT M OTBET HA MOMEHT IIPOBEICHNA ayTO-
TICK, xommuectBo CD34+ k/leTok B TpaHCIUIAHTATe U
il MMQOMBIL. PeXXrMbl KOHAUIIVOHMPOBAHMSI BK/IIOYAIN
BeEAM (6enpamycTuH, 9TONO3Mf, HUTapabuH, MendaaH)
u BEAM (kapMycCTuH, 9TOIO3WA, UNTapabuH, Mendanan) ¢
purykcumabom un 6e3 Hero. Hamra rumoresa 3akmodanach
B TOM, YTO IALEHTHI B IBYX I'PYIIIaX MOIYT He MIMETb pas-
nnamit B 5-ymeTHeit 0611eit n 6ecIporpecCUBHOI BbDKUBAe-
moctr (OB, BIIB) 1 Meguane nNpyKnBIeHNsI HEMTPODUIOB
u Tpom6borutos. [l cpasHenust OB u BIIB ucnonb3osarcs
jor-pask TectT. CpaBHeHMe pyrux (paKTOpOB IPOBOAMIOCH
C TIOMOIIBIO TeCTa XM-KBAJpaT Ji/Isi KaTerOpUaibHBIX Iepe-
MEHHBIX ¥ TeCcTa MaHHa-YUTHU J/Is1 HENPEepbIBHBIX IIepe-
MeHHBbIX. AHanmu3 nposopmics B RStudio (v2022.07.2).

Pe3synbtatsl

Tak, k 50 maumenTaM rpymmsl 1 6p110 ogobpano 50 ma-
L[MEHTOB Ipynmnbl 2 B cooTHoueHnn 1:1. IanueHTsl ume-
JM aHaJIOTMYHBle MCXONHBbIe XapakTepucTuky (Tabm. 1).
Y 6onbIunHCTBA ManyeHToB rpynmsl 1 (54%, n=27) Habmio-
flamach pegyKUNsA 103 HeCKONbKUX IIPENapaToB, CHIDKEHNE
TO/IBKO 3TOMO3uAa Habmomanoch y 22% (n=11), nurapa-
6una - y 16% (n=8), 6engamycTuHa 1 Mendanana — y 4%
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(n=2) pns xaxpgoro npenapara. MefyaHa CHYDKEHMsI O3B
aTonosupa cocrasuia 50% (25-75%), 6engamycruna — 20%
(15-25%), yurapabuna — 50% (25-100%), mendanana — 29%
(11-85%). IIpuumHaMm CHVOKEHUS O3Bl ObUIM HM3KOE (2
MJIH U HVDKe Ha KT) KonmndectBo CD34+ kneTok (10%, n=5),
noyeyHast (10%, n=5) u neveHOUHass KOMOPOUTHOCTD (2%,
n=1), apyrue xomop6unHoctu (40%, n=20), Bxmouas BIY,
pasiIuyHble BUJBL CepPLieYHO-JIETOYHBIX, >KeTyLOYHO-KV-
IIEYHBIX 3a00/MeBaHNil, ¥ HeU3BeCTHble NpuYMHbL (38%,
n=19). Ilpu mepmmane HabmiomeHus 25 mecsueB (1-147)
5-netHAA OB ObUTa OfMHAKOBON MeXAY 1-11 1 2-i1 Tpynmna-
mu: 84% (95% IV 73-97%) n 87% (95% IV 76-98%) coot-
BeTCcTBeHHO (p=0,69). Taxoke, He OBIIO OOHAPYXKEHO pasHU-
upbl B 5-netHent BIIB: 72% (95% IV 60-89%) u 79% (95%
IO 65-96%) coorBetcTBeHHO (p=0,42). Mepmana BpeMeHM
MIPYDKMBIIEHNS HENTPOGUIOB 1 TPOMOOLIMTOB OblTa OfMHA-
KOBOIT B rpynnax: 15 u 14 gHeit g HeitTpoduios, 13 u 16
nHent myst tpomboruToB (p=0,36 u p=0,14). B xoze nccre-
TOBaHMS TAK)XXe He OBUIO TMPOJIEMOHCTPUPOBAHO PasININi
MeXAy 1-i1 u 2-1i rpyInmamMu 1o 4acToTe pasBUTUS MYKO3M-
Ta poTOBOII MonocTu 3/4 crenenu (34% u 34%), MykosuTa
XKeTyJOYHO-KMIIeYHOTo TpakTa (24% u 16%, p=0,32), peb-
pwibHOI HeitTporernu (92% u 86%, p=0,34) u cercuca (8%
1 16%, p=0,22).

BoiBogbl

Cpeny maiueHToB ¢ p/p numdoMami, IPOLIEAIINK ayTO-
TI'CK, camxkenne no3 BIXT ue mosmusio va OB u BIIB,
IPVDKMBTIEHVE HENTPO(MIOB 1 TPOMOOIITOB B COMOCTAB-
JICHHBIX KOTOPTaX.

KnioueBble cnoBa

AyTOJIOFVI‘{HaH TpaHCIUTAaHTAOVA TEMOIIO3TUYECKNX CTBO-
JIOBBIX KJIETOK, BBICOKOJO3HAA XMIMIMOTEpAINI, J'H/IM(i)OMI)I.
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Introduction

Bone plasmacytoma is a plasma cell tumor that develops in
the bone marrow cavities of the skeletal bones and can de-
stroy the cortical layer of the bone, followed by the release
of tumor proliferate into the surrounding tissues. Some re-
searchers define a distinct clinical form of multiple myeloma
(MM), which occurs with the formation of bone plasmacy-
tomas. However, at present, therapeutic approaches to the
treatment of MM complicated by bone plasmacytomas have
not been fully developed. Our aim was to determine the fre-
quency of achieving antitumor response after induction and
transplantation stages of treatment in patients with MM, de-
pending on the presence of bone plasmacytomas.

Patients and methods

The study included 47 patients with MM aged 26 to 66 years
(median 54 years). All patients underwent low-dose CT of
the skeletal bones during the diagnosis of the disease. Induc-
tion therapy was carried out with bortezomib-containing
regimens. In the period from 2019 to 2022, all patients un-
derwent transplantation of autologous hematopoietic blood
stem cells (auto-HSCT) in the Department of Hematology
and Chemotherapy of Paraproteinemic Hemoblastoses with
a BMT and HSC unit of the National Research Center for
Hematology of the Ministry of Health of the Russian Feder-
ation. The assessment of the antitumor response was carried
out in accordance with the IMWG criteria (2016). In patients

with bone plasmacytomas, a study of the size of each specific
plasmacytoma in dynamics was performed using CT.

Results

According to CT, plasmacytomas weren't detected in 10 pa-
tients, bone plasmacytomas without the release of the soft
tissue component beyond the bone were detected in 11 pa-
tients, in 26 cases — bone plasmacytomas with the release
of the soft tissue component. Table 1 shows the frequency
of achieving antitumor response in patients with MM after
induction therapy and on day +100 of auto-HSCT, depend-
ing on the presence of bone plasmacytomas. Auto-HSCT
brought an additional effect and allowed to deepen the an-
titumor response in all groups of patients. The most impres-
sive results were obtained in patients with bone plasmacyto-
mas with the release of the soft tissue component beyond the
bone. After induction therapy, only 19.2% of patients with
bone plasmacytomas releasing beyond the bone achieved a
very good partial response (VGPR) and a complete response
(CR). On +100 day following auto-HSCT, VGPR and CR
were already documented in this group in 53.9% of cases.
Similarly, in the groups of patients without plasmacytomas
and with bone plasmacytomas without external release of
the soft tissue component, auto-HSCT made it possible to
enhance the antitumor response. L.e., the VGPR and CR
rates after the induction stage were documented in 60% and
63.6% of patients. Following hematopoietic cell transplanta-
tion, these indexes reached 80% and 81.8%, respectively.

Table 1. Response to induction therapy and auto-HSCT depending on the presence of bone plasmacytomas and their

size

The frequency of achieving an antitumor response in patients with MM (n=47)
Antitumor response after With bone plasmacytomas | With bone plasmacytomas
induction and +100 day Absence of without external release of | with the release of the soft | P-Criteria
auto-HSCT Fnli?(r)r)lacgtomas the soft tissue tissue component beyond

component (n=11) the bone (n=26)

Responce after induction therapy
(R, n (%) 1(10%) 1(9.1%) 1(3.8%) 1.000
VGPR, n (%) 5 (50%) 6 (54.5%) 4 (15.4%) 0.026
(R + VGPR, n (%) 6 (60%) 7 (63.6%) 5 (19.2%) 0.012
Partial responce, n (%) 4 (40%) 3(273%) 18 (69.3%) 0.017
Stable disease, n (%) 0 1(9.1%) 3 (11.5%) -
Responce on +100 day auto-HSCT
(R + VGPR, n (%) 8 (80%) 9 (81.8%) 14 (53.9%) 031
Partial responce, n (%) 2 (20%) 2 (18.2%) 9 (34.6%) 0.917
Stable disease, n (%) 0 0 3 (11.5%) -
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Conclusion

Auto-HSCT is effective in the group of patients with bone
plasmacytomas with the release of the soft tissue compo-
nent beyond the bone: it allowed a 2.5-3-fold increase in the
frequency of achieving a deep antitumor response (VGPR
and CR).
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IPHEeKTMBHOCTb TPAHCMIAHTALMM AYTONOMMYHbIX FEMOMNO3TUYECKUX CTBONIOBbIX KNETOK
y 60/IbHbIX MHOXXECTBEHHOW MUENTOMOM, OC/IOMHEHHO KOCTHbIMMW Na3MOLUTOMaMN

EnmnsaBera A. MamaeBa, Maiia B. ConobeBa, Makcum B. ConoBbes, Vipuna 3. Koctusna, JIapuca II. MenpgeneeBa

HayuonanvHulii meouyuHckuii uccniedosamenvckuti uenmp eemamonoeuu, Mockea, Poccust

Beepenue

KocrHas nmmasmonuToMa — HOBOOOpasoBaHNUe 13 ITa3MaTH-
YeCKMX KJIeTOK, KOTOpOe pa3BMBAETCSA B KOCTHOMOSTOBBIX
HOJIOCTAX KOCTel CKe/leTa M MOXKeT paspyIinTb KOPKOBbIN
CTI0¥1 KOCTH C IOCTIENYIOIMM BBIXOJ,0M OITyX0JIeBOTO IIPO/IN-
depaTa B okpyxarolue TkaH. HekoTopble 1ccnefoBarenu
OIPENeNAI0T OTAEMbHYI0 KIMHUYECKYIo (opMy MHOXe-
cTBeHHoIt Muenombl (MM), KoTopast mpoTekaeT ¢ GopMmpo-
BaHIeM KOCTHBIX ITa3MontoM. OHAKO B HacTosAIee Bpe-
M1 10 KOHI[a He pa3pabOoTaHbl TepaleBTUYeCKIe IOAXOMBI K
nedeHnIo MM, 0C/IO>KHEHHO! KOCTHBIMM I/Ia3MOLIMTOMAMIA.
Ilenb mccmenoBaHus OBUIO OIpefelleHNe YacTOTBI JIOCTH-
JKEHMA IIPOTUBOOIIYXOJeBOIO OTBETa IIOC/Ie 3aBepIIeHN
MHIYKIJMOHHOTO ¥ TPaHCIUIAHTAIIVIOHHOTO 3TAIOB JIeYeHN s
y 6071bHBIX MM B 3aBUCMMOCTH OT Ha/IM4Ms KOCTHBIX II/Ta3-
MOIIITOM.

MaumeHTbl M MeTOAbI

B mccnenoBanne BkmoyeHo 47 6onpHBIXx MM B Bo3pacTte
ot 26 1o 66 net (MenuaHa 54 ropa). Bcem manyenTam mpu
AMarHocTuke 3ab0ieBaHMs BBIONMHANACh HM3Kopo3Hass KT
KOCTell cKenmeTa. VIHOYKIMOHHAs Tepamys IIPOBOAVIIACDH
6opresomMnbCofiepKaliMMu  CxeMaMil. BceMm TaijmeHTam
B niepuog, ¢ 2019 mo 2022 roppl BBHINIOTHEHA TPAaHCIIAHTA-
1UA ayTOJIOTMYHBIX TeMOIIO3TUYECKUX CTBONOBBIX KIIETOK
kpoBu (ayro-TI'CK) B oTHeneHUM reMaTONOTUM U XVMMUO-
Tepanmy IapanpoTeMHeMIYecKUX reMo6/1acTo30B ¢ 6710-
koM TKM u I'CK ®I'BY «HMMI] remaromorum» M3 PO.
Onenka IpOTMBOOINYXOIEBOTO OTBETA MPOBOAMIACH B CO-
orBeTcTBUM ¢ Kputepuamy IMWG (2016). ¥V manueHToB ¢
KOCTHBIMI IJIa3MOLIMTOMAMM BBITIOJTHATIOCH MICCTIEOBAaHNE
pa3MepoB KaXKI0i KOHKPETHOM IJIa3MOLIMTOMBI B ITHAMMU-
Ke ¢ nmomobio KT.

Pesynbratbl

ITo pganabiM KT y 10 60bHBIX IIa3MOLMTOMBI He OIpe-
HeTsACh, ¥ 11 BBISBIEHBI KOCTHbIE IIa3MOLIUTOMBI Oe3
BbIXO7la MATKOTKAHHOI'O KOMIIOHEHTA 3a IIpefeNbl KOCTH,
y 26 — KOCTHBIE I/IA3MOLUTOMBI C BHIXOZIOM MATKOTKAHHO-
ro KommnoHenta. B Tabn. 1 mpuBemeHa 4acToTa JOCTIIKe-
HISI TIPOTMBOOITYX0/IEBOrO OTBeTa y 6onbHbIX MM mocre
MHAYKUMOHHON Tepamuy u Ha +100 gennp ayto-TI'CK B
3aBMCUMMOCTM OT HaAM4uMsA KOCTHBIX IUIa3MOLMTOM. Ay-
10-TI'CK mpuBHecna gononHuTenbHbI 3 HeKT 1 M03BONN-
J1a YIyOUTh IPOTMBOOIIYXOJIEBbII OTBET BO BCEX TPYIIIIAX
6onbHbIX. Hanbonee BIedatT/sIoN[e Pe3yabTaThl IIOTyde-
HbI ¥ OO/bHBIX C KOCTHBIMY ITA3MOLIMTOMAMH C BBIXOJOM
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MATKOTKaHHOTO KOMITOHEHTa 3a Ipefienbl KocTu. [Tocne nn-
IOYKLIMOHHOI Tepanyy AOCTUIIN O4eHb XOPOIIEero 4yacTuy-
noro orBeTa (OXYO) n monroro orsera (ITO) Tonbko 19,2%
OGONMBHBIX C KOCTHBIMM IUIa3MOLIUTOMAaMM, BBIXOAAIIIMU
3a Ipefensl KocTu. Yske Ha +100 genp ayro-TICK OXYO
u I1O moxymeHTHpPOBaHBI B 9TON rpynine B 53,9% ciydaes.
AHajorn4HO B Ipymmnax OOJbHBIX 0e3 ITa3MOLIMTOM U C
KOCTHBIMM TI/Ia3MOLIUTOMaMM 0e3 BBIXOJA MATKOTKaHHO-
ro KOMIIOHEHTa 3a Ipepensl koctu ayro-1TTCK mossomma
YITIyOUTb IPOTVBOONYXOJIEBBINl OTBET: €C/IM IIOC/Ie OKOH-
yaHua nHAykuuonHoro atanma OXYO u I1O pocturmu 60%
U 63,6% OONBHBIX, COOTBETCTBEHHO, TO IOC/Ie TPAHCIIIAH-
TalMOHHOTO 3Tana — y>xe 80% 1 81,8% 6ONbHBIX, COOTBET-
CTBEHHO.

3akniouyeHue

AyTo-TTCK 3¢ exruBHa B rpymme 6ONbHBIX C KOCTHBIMI
IJIa3MOLIMTOMAMIU C BBIXOJJOM MATKOTKaHHOT'O KOMIIOHECHTA
3a Ipefe/bl KOCTI: OHa II03BO/MNUIA B 2,5-3 pa3a yBeINYUTD
4aCTOTY HOCTVDKEHMS ITTyOOKOrO IIPOTUBOOIIYXOIEBOTO OT-
Beta (OXY0 u I10).

KnioueBble cnoBa

MHo)KecTBeHHas MIeJIOMa, KOCTHAs ITa3ManToMa, TpaHC-
IUTAaHTaOVA TEMOIIO3TUYECKMX CTBOJIOBBIX KJIETOK, ayTO-
JIOTUYHaA.

@ cttjournal.com
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Introduction

CAR-T-therapy (Chimeric antigen receptor T cells), accord-
ing to world experience, is one of the promising methods for
the treatment of relapsed/refractory cases of hemoblastoses,
which allows achieving long-term remissions with minimal
toxicity. The experience of conducting CAR-T therapy in the
Russian Federation is minimal. This study brings together
data regarding the use of CAR-T therapy in the treatment of
B/T-cell lymphomas as a third and subsequent line of thera-
py. Our aim was to evaluate efficiency of CAR-T therapy in
the treatment of patients with indolent and aggressive B/T-
cell lymphomas.

Materials and methods

A prospective study was conducted from 2017 to 2023 at
the Department of Chemotherapy for Lymphatic Tumors
(National Research Center for Hematology, Moscow) with
bone marrow and hematopoietic blood stem cell transplan-
tation Unit and a day Hospital. The study group included 19
patients with recurrent/refractory hemoblastoses (n=4, pri-
mary mediastinal large B-cell lymphoma, PMBCL; n=3, me-
diastinal gray zone lymphoma, MGZL; n=3, follicular lym-
phoma, FL; n=4, FL with transformation to DLBCL; n=2,
angioimmunoblastic lymphoma, AIBL; n=1, DLBCL; n=1,
Hodgkin’s lymphoma; HL), who underwent CAR-T- thera-
py as a third / subsequent line of therapy, including patients
after auto-HSCT (2/19, 11%)). The median age was 45 (21-
76) years. Leukapheresis, production and introduction of
CAR-T cells were performed in four clinics: “N.N. Aleksan-
drov Republican Scientific and Practical Center of Oncology
and Medical Radiology” (Republic of Belarus), Department
of Research and Development, Geno-Immue Medical Insti-
tute (Shenzhen, China), Sheba Governmental Hospital (Isra-
el), University Hospital of Giessen and Marburg (Germany).
CAR-T cells were used with two- or three-lineage orientation

in 13/19 (68%) cases, with uni-linear orientation, in 6/19
(32%) cases. Statistical analysis, in addition to the standard
descriptive one, included the Kaplan-Meier method to plot
survival curves. The statistical differences were assessed with
a logarithmic rank test. P values <0.05 were considered sig-
nificant.

Results

Among 19 patients who received CAR-T therapy, the antitu-
mor response was evaluated in 17 cases (two patients still are
in the course of treatment). The overall antitumor response
was obtained in 24% of cases (4/17), who achieved com-
plete remission of the disease, i.e., in patients with FL (n=2),
FL with transformation to DLBCL (n=1), and DLBCL (n=1).
In 9 of 13 cases with tumor progression after CAR-T therapy,
the mortality rate was 69% including all four patients with a
TP53 gene mutation. Four patients (31%, 4 of 13 cases) after
CAR-T therapy received non-programmed regimens of ther-
apy with complete remission achieved, i.g., nivolumab-lena-
lidomide (n=2, MGZL), polatuzumab vedotin-bendamus-
tine (n=1, FL with transformation in DLBCL), nivolumab
monotherapy (n=1, AIBL). The median follow-up was 9
months (since injection of CAR-T cells).

Conclusion

CAR-T therapy as a “rescue therapy” in the third and subse-
quent lines of therapy for hemoblastoses is effective only in
24% of cases, and is not effective in patients with a mutation
in the TP53 gene. Our results suggest a need for optimized
treatment protocols by inclusion of targeted drugs into the
first-line therapy, and implementation of CAR-T therapy at
earlier stages of treatment.

Keywords
Non-Hodgkin’s lymphoma, refractoriness, CAR-T therapy.

OnbIT npumeHeHust CAR-T-KneTouHON Tepanun B NeYeHMU UHAONEHTHbIX U arpeccMBHbLIX TMMQOM

Exarepuna C. HecrepoBa, Amunar Y. Maromenosa, /Tumms I. Topenkosa, Orner B. Mapronus, Pynnca P. A6gypammngosa,
Exarepuna A. ®acroBa, Mapgnna O. barosa, Cepreii K. KpaBuenko, Esrennii E. 3sonkos, fIna K. Manracaposa

Hayuonanvnoiii MeOuyuHckutl uccnedosamenvckuti yenmp eemamonoeuu, Mockea, Poccust

Beepenue

CAR-T-repamus (Chimeric antigen receptor T cells) cormac-
HO MUPOBOMY OIIBITY ABJIAETCA OFHMM U3 II€PCIIeKTUBHBIX
METOJIOB JIeYeHVA PeUMANBUPYIOMUX/pedpaKTepHBIX CIIy-
YJaeB IreM006/IacTO30B, IT03BO/IAIOMINIL JOCTUTATh IIPOJO/DKI-
Te/IbHbIe PeMVCCUM ITPU MMHUMA/IBHON TOKCMYHOCTH. OIIBIT
nposegennsa CAR-T-tepamun Ha Tepputopun Poccurickoit
Denepany MyUHUMaNbHBIL. B maHHOI paboTe 06beieHeHbI
TaHHBIe, KacaeMble npyMeHeHNs CAR-T-Tepamnmu B tedeHnu
B/T-xnero4nbix muM$oM B KadeCTBe TPeTheil U IOCTIeHyIo-

wux aHuit Tepanun. Llenpio pa6oTe! 6pi1a onenka addex-
tuBHOCTH CAR-T-Tepanuu B nedeHnu 6OIbHBIX MH/O/IEHT-
HBIMU ¥ arpeccuBHbIMU B/T-K1eTouHbIMU MTuMpOMaMIL.

Marepuansl n metopbl

B mpocnekTuBHOE MccrefoBaHue, IposefieHHOe ¢ 2017
o 2023 r. B HMMUI] remaronorun (r. MockBa), OTHe/leHNe
XUMUOTepanuy MMdaTndecknx omyxoneit ¢ 6mokom TKM
Yl TEMOIIO3TUYECKUX CTBOJIOBBIX K/IeTOK KpoBu ¢ [IC, BKmo-
4eHO 19 60/IbHBIX PelUVBUPYIOIVIMI/ peppaKTePHBIMN Te-
Mob6macro3amu (n=4 nepBuYHas MefacTHHAIbHAsA B-Kkpym-
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HoketouHast muMpoma, [IMBKJL; n=4 megmacTuHampHas
mumpoma «cepoit 30HbI», MJIC3; n=3 dommkymnsapHas
mmpoma, OJI; n=4 OJI ¢ Tpanchopmanueit B aupysHyo
B-xpymHokterounyio mumdomy (IBKKIT); n=2, aHrnonm-
MmyHoOmactHas mumdoma, AVIBJT; n=1, IBKKJL; n=1, mum-
¢doma XomxxnHa, JIX), kotopsim mposegena CAR-T-tepa-
1A B KaueCTBe TPeTbell/IOC/IeRyOIVX IVMHNI Tepalui, B
toM uncrte nocie ayro TCKK (2/19(11%)). Menuana Bo3pac-
Ta — 45 (21-76) ner. JletikonuTodepes, U3TOTOB/ICHNE U BBe-
nenne CAR-T-k/1eTOK BBIIOMHANNCDH B YETHIPEX KIMHMKAX:
«Pecmy6MKaHCKIIT HAyYHO-IPAKTUYECKUIT LIEHTP OHKOJIO-
MM ¥ MeIMUIMHCKOM paguonorun nM. H.H. Anekcanppo-
Ba» (Pecry6muka Bemapyce), Department of research and
development, Geno-Immue Medical Institute (Shenzhen,
China), Sheba Governmental hospital (Izrael), University
hospital of Giessen and Marburg (Germany). B 13/19(68%)
cnyuaes npumMensamn CAR-T-knetku ¢ AByX/TpexnmHeinHoM
HaIlpaBJIeHHOCTBIO, B 6/19(32%) — ofHONMMHEIHOI HAIIpaB-
JeHHOCTbI0. CTaTUCTIYeCKNUII aHa/ I3, KpOMe CTaHAAPTHOTO
OIICaTe/IbHOTO, BKIOYan B cebs Merton Karmmana-Meitepa
I TIOCTPOEHMA KPUBBIX BBDKMBAEMOCTY C Pas3/INUVAMIL,
OLICHEHHBIMI C IOMOUIBIO JIOTapU(pMUUIECKOTO PAHTOBOTO
Kputepus:A. 3HadeHus p Meree 0,05 cunTany sSHAYMMbBIMUA.

Pe3synbratsl

W3 19 maumenros, nonyunsimux CAR-T-repanuto, npornu-
BOOIIYXOJIEBBIII OTBET OLieHeH B 17 cay4asx (fBoe 60IbHBIX
B mpouecce nedenns). OO1MIT IPOTUBOONYXONEBbII OTBET
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nony4eH B 24% crmydaes (4/17), Ipy 3TOM Y BCeX HOCTUTHY-
Ta CTONKas MojHast pemuccust (24%): y 6ompabix OJI (n=2),
®JI ¢ tpanchopmannmeit B IBKKII (n=1), u IBBKJI (n=1).
W3 13 6ompHbIX C mporpeccuert omyxonu nocite CAR-T-Te-
pammy JIeTanbHOCTb coctaBmna 9/13(69%), B ToM uuc-
e y Bcex 4 60/mbpHBIX ¢ MyTauueil B rene TP53. Yerblpem
6ombHBIM (4/13(31%)) mocme CAR-T-Tepanun mpoBeneHb
HeIpOorpaMMHBIe PEXUMbI TePAINM C JOCTVDKEHUEM MOJ-
HOIT pemuccun: HMBOTyMab-neHamupgomuy (n=2, MJIC3),
nonaty3ymMab BefoTyH — 6engamyctuH (n=1, ®JI ¢ TpaHc-
¢dopmanueit B IBKKJI), MoroTepanus HuBonymabom (n=1,
AVIBJI). Mennana HabmofneHusa cocTaBuaa 9 mecanes (0T
BBemennss CAR-T-kmeTok).

3aknyeHue

CAR-T-tepamms B KayecTBe «Tepalluyl CHACEHMsI» B Tpe-
Thell ¥ MOCIERYIOLUX JMHUAX Tepaluy reMoO1acTo30B
okasbiBaeTcs 9 PeKTUBHOI MIIb B 24% CIy4aeB U sBJLA-
eTcst Mano3(eKTUBHOI OmIyell y 60IbHBIX C MyTallyell B
rere TP53. [Tomy4eHHbIe pe3y/IbTaThl JUKTYIOT HEOOXORNU-
MOCTb ONTUMMU3ALUN IIPOTOKO/IOB JIeYeHN 33 CYET BKIIIO-
YyeHMs TapreTHBbIX IIpelapaTroB B Tepalyio IepBOIl IMHUY,
a taoke BpimonHeHne CAR-T-tepanmyu Ha 6onee paHHUX
STallax JIeYeHus.

KnioueBble cnoBa

HexomxkuHuckass mmdoma, pedpaxrepnocts, CAR-T-
Tepanus.

| Clinical case of multiple myeloma treated with IsaPD triplet after autologous HSCT
Oksana E. Ochirova, Erzhena B. Zhalsanova, Alina G. Karpova, Anna N. Alexeeva, Elena Zh. Bykova, Irina S. Ulanova,

Ailana V. Sodboeva, Tumen V. Dondokov

N. A. Semashko Clinical Republican Hospital, Clinical Hospital RZhD-Medicine, Ulan-Ude, Russia

Contact: Dr. Oksana E. Ochirova, e-mail: okso4irova@mail.ru

Introduction

Rapid and aggressive course of multiple myeloma (MM) in
resistant/refractory cases non-responding to proteasome
inhibitors and immunomodulatory drugs require usage of
target therapy by means of monoclonal antibodies. The aim
of present work was to show efliciency of anti-CD38 Mab
in a single clinical case of refractory/resistant MM following
autologous HSCT (auto-HSCT).

Clinical case

A female patient 47 years old is observed with multiple myelo-
ma (MM) since 2021 to the present time at the N. A. Semash-
ko Clinical Republican Hospital, (Ulan-Ude). Currently,
she has stage IIIA MM, diffuse-focal form with IgG para-
protein secretion of kappa chains, M gradient of 24.72 g/L.
Protein fractions: gamma, 36.1%; beta 2-MG, 1.35 mg/L,
cryoglobulin absent, total calcium, 2.28, plasma cells, 8%,
relapsing/refractory clinical course. The disorder was com-
plicated by compression vertebral fracture (ThVIII). The
disease relapse was registered in 2021 following 3 rounds of
VCD protocol, complicated by polyneuropathy, with M gra-
dient of 0.79 g/L. Later on, the patient was subjected to the
RD schedule (12 rounds) in February 2022, with M gradient
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fading away. However, the new relapse was documented as
early as in June 2022 with M gradient reaching 1.5 g/L and
1% plasma cells. In October 2022, the patient underwent au-
tologous HSCT at V. A. Almazov Federal Medical Research
Center due to failed response to previous therapy. The IsaPd
protocol has been chosen for subsequent treatment (Isatuxi-
mab, Pomalidomid, Dexamethason). The patient underwent
7 rounds of the IsaPd therapy associated with improve-
ment of general condition, laboratory signs of remission
confirmed by the blood tests (ESR, 16 mm/h; Hb, 137 g/L;
platelets, 327; total protein, 67 g/L, creatinine, 76 mcmol/L,
urea, 5.5 mmol/L, M gradient, 0.46 g/L, absence of plasma
cells in bone marrow. CT scans show degenerative/atrophic
changes of lumbar spine, osteochondrosis of the secondary
discs, protrusions of the vertebral discs L3-L4, L4-L5, L5-S1,
deforming spondilosis.

Conclusion

The results obtained suggest a rationale for IsaPd protocol
usage after auto-HSCT in the patients refractory to proteas-
ome inhibitors and lenalidomide.

Keywords
Multiple myeloma, refractory, IsaPD therapy, clinical case.
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KnuHnyeckunii cnyyai Tepanum MHOXECTBEHHOW Muenombl Tpunnetom IsaPD nocne ayto-TICK

Oxcana E. Ounposa, OpxeHa b. JKancanosa, Anmmnna I. Kapnosa, Anna H. AnekceeBa, Enena 7K. boikosa,

Vpuna C. YiaHoBa, Aittana B. Cog6oesa, Tyman B. [Jongokos

Pecnybnuxanckas xnunuueckas 6ononuya um. H. A. Cemawixo, Knunuueckas 6onvruna «PXKII-Meouyuna», Ynan-Yoa,

Bypamus, Poccus

Beepenue

CrpemutenbHOe, arpeccBHOE TedeHMe MHOYKeCTBEHHOM
MMETIOMBI, pedpaKTepHOCTb K MHTUMOMTOpaM IpPOTeacoM
¥ MMMYHOMOJYIMPYIOIMM IIperapartaM OOYCIOBIMBAIOT
Heo6XOIIMOCTh TPYMEHEHMA TapreTHON Tepanuy MOHO-
KJIOHa/IbHBIMU aHTHUTenaMu. CTpeMuTeNbHOe, arpecCuBHOe
TeYeHNe MHOXXECTBEHHOI MMeTOMBI, pedpaKTepHOCTb K
MHTUOMTOPAM IIPOTEACOM ¥ MIMMYHOMORYITUPYIOIIM ITpe-
mapaTaM OOYC/IOBIMBAIOT HEOOXOAMMOCTb IIPUMEHEHUS
TapreTHOI Tepanyy MOHOK/IOHAIbHBIMM aHTUTenaMu. Llennp
PaboThI: Ha IpMMepe KIIMHNYECKOTO CTy4as MPOfIeMOHCTPH-
poBaTh 3PPeKTUBHOCTb NpuMeHeHUs aHTU-CD38-MoHO-
KJIOHAJIbHOTO aHTHUTeNa y Hauuenta ¢ PP MM mocrne ayTo-
TICK.

Knunnyecknint cnyyan

C 2021 ropma mo Hacrosiuiee BpeMsi B PecrmyOnmKaHCKOIL
xaHnYeckoit 6onpanne uMm. H.A. Cemamko r. YmaH-Yis
HabmogaeTca mauyentka 47 ner ¢ MM (MHoXXecTBeHas
muenoma III A cragus, guddysHo-ogarosast popma, ¢ ce-
Kpenyell mapanpotenHa IgG nerkme Kamma menu, M-rpa-
mmeHT 24,72 /1. BenkoBble dpakiyun - ramma 36,1%, 6etta
2 MukpornobymuH 1,35 Mr\1, Kprormo6y/InH HeT, Ka/IbLiit
obumit = 2,28, mra3marudyeckue KineTku — 8%, peummin-
Bupylomee pedpakTepHoe TedeHMe. OCTOXHEHMA: OCTe-
ONECTPYKTUBHBIVI CUHIPOM — KOMIIPECCHOHHBIN IIE€PEIOM
Th 8. 3aperncTpupoBaHbl peunpussl 3aboneBanms: B 2021
rofy TepBbIil pelANB BO3HNUK IIOCTIe IPUMEHEHUs CXEMBI
«VCD» (3 kypca), Takxe IIpMMeHEHNUe TaHHOI CXeMBI CO-
MIPOBOX/IANOCh TO/MMHeNponaruel. Yposenb M-rpaguenra

LP-10

cocraBun 0,79 r/n. 3areM manmeHTKa OblTa IepeBefieHa Ha
cxemy «RD» (12 xypcos), B peBpase 2022 r. — M-rpafueHT
He obHapyxeH. Ho yxe B mose 2022 6bIT KOHCTATHPOBAH
peunaus 3ab01eBaHNA, ypoBeHb M-rpaauenTa coctasun 1,5
/71, IPOLIEHT I/Ia3MaTNYeCcKNX K1eToK — 1%. B okTsi6pe 2022
nmanyeHTKe 6bp1a mposefieHa ayro-TTCK B ®I'BY HMMUIL
nM. AnMasoBa B. A., B cBSI31 ¢ HEOCTATOYHBIM OTBETOM Ha
IIpefbIyIIyI0 Tepamuio ObUta BblOpana cxema IsaPd (m3a-
TyKCMab, TOMaIMIOMUS, iekcaMeTasoH). [lanmenTke mpo-
BeJIeHO 7 KypcoB Tepanyu 1o cxeme IsaPd, ormeueno ymyd-
IIeHye 00IIero CaMoYyBCTBIA, TAOOPATOPHO OATBEPXK/IeHA
pemuccus 3aboneBanua B OAK COD 16 Mm/4, reMOrIo6mMH
137 r/n, TpomboruThl 327, 0611imit 6emoK 67 r/11, KpeaTuHNH
76 MKM/11, MOYeBUHa 5,5 MMonb/11, M-TpaguerT 0,46 1/7, 1o
MuenorpamMmme Iazmarmdecknx Kiretok Het, KT ITOIT KT -
IIPU3HAKM JIeTeHePaTUBHO-IUCTPOPUUECKUX VI3MEHEHMI
MOSICHMYHOTO OTJe/la TI03BOHOYHMKA, OCTEOXOH/PO3a JIUC-
KOB 2 TIepMOfia, IPOTPY3UI MEXITO3BOHKOBOTrO ivicka L3-14,
L4-L5, L5-S1, nedpopMUpyroLero CrioHyesa.

BbiBopbl

I[Tony4eHHbIe pe3y/IbTaThl CBUJETEIbCTBYIOT O Lie/lecoobpas-
HocTu npuMeHeHnst cxemsl IsaPd moce ayto-TI'CK y mauu-
€HTOB C pedpaKTepHOCTbIO K MHIMOMTOpAM IIPOTEAcOM U
TIEHATTJIOMUTTY.

KnioueBble cnoBa

MHoxecTBeHHas Mue/IoMa, pepakTepHas, Tepanus IsaPD,
K/IMHUYECKUI CTyJail.

| Paraprotein associated polyneuropathy: A case series

Vsevolod G. Potapenko ', Yana B. Kushnir %, Vasily N. Kiselev *, Julia V. Zabutova ', Sergey M. Zatakovenko ?,
Natalia A. Totolyan 2, Natalia A. Kotova !, Olga V. Kudyasheva %, Dmitry I. Rudenko >, Irina A. Samorodova ',
Alexander V. Serkov !, Olga V. Nebelitskaya ', Nadezhda V. Medvedeva !

! Municipal Clinical Hospital No. 31, St. Petersburg, Russia; ? Pavlov University, St. Petersburg, Russia; > Municipal Multidiscipli-
nary Hospital No. 2, St. Petersburg, Russia; * Reaclinic, St. Petersburg, Russia

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

Introduction

Dysimmune  paraprotein-associated  polyneuropathies
(DPAP) are a group of diseases with different courses. The
period from initial complaints to clinical verification, due to
the rarity of the diagnosis, may take a long time. Standard
first-line therapy for demyelination includes glucocorticos-
teroids; second-line therapy has not been specified. Our aim
was to rise alertness of the medical community about the pe-
culiarities of diagnosis and treatment of patients with DPAP.

Materials and methods

We performed a retrospective analysis of DPAP cases. Axon-
al (ADPAP) or demyelinating (DDPAP) type of polyneurop-
athy was diagnosed on the basis of electroneuromyograph-
ic study, according to the criteria of European Academy of
Neurology and Peripheral Nerve Society adopted in 2021. In
small-fiber ADPAP, the diagnosis was specified by quantita-
tive sensory testing. Immunosuppressive/modulatory treat-
ment included plasmapheresis for at least three weeks, pred-
nisolone 1 mg/kg/day for at least two weeks, rituximab once
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every 6 months for up to 2 years (375 mg/m?, 4 weekly injec-
tions or 2 be-weekly injections of 1000 mg/m?), intravenous
immunoglobulin 2 g/kg, then 1 g/kg monthly injections to
maintain clinical response, and azathioprine 1-3 mg/day for
at least one month. The therapy was considered effective in
case of neurological improvement.

Results

We analyzed clinical data of 16 patients with DPAP (8 males
and 8 females. Median age at the disease onset was 57 years
(41-88), and their age at diagnosis was 60 (49-88) years.

Table 1. Clinical and laboratory features of DPAP
patients under study

Parameter | N | %

Immunochemical variant of paraprotein

IgM 9 56.5
IgG 7 435
Total 16 100
Type of clonal light chain

Kappa 12 80
Lambda 3 20
Total 15 100
No data 1

Total

Pattern of the neural impairment

Axonal 8

Axonal with small fiber impairment 1 0
Demuyelinating 6 40
Total 15 100
No data 1

LYMPHOPROLIFERATIVE DISORDERS I

The median paraprotein concentration was 4.03 (0.17-26.7)
g/L. Immunochemical variants and the pattern of neural
affection are listed in Table 1.

All patients received symptomatic analgesic therapy with
GABA analogs. Patients with a predominantly demyelinat-
ing pattern received specific treatment. In a small-group
analysis, rituximab showed higher efficacy in the DDPAP
treatment compared with glucocorticosteroids. The general
characteristics of therapy and its efficacy are summarized in
Table 2.

Three patients (ADPAP, n=2 and DDPAP, n=1) were diag-
nosed with smoldering multiple myeloma. A single patient
with smoldering myeloma and DDPAP received antitumor
therapy with lenalidomide, daratumumab and dexameth-
asone along with intravenous immunoglobulin treatment.
A persistent neurologic improvement without any correla-
tion with paraprotein concentration shifts was observed. At
a median follow-up of 15 (1-132) months, 4 (25%) patients
died from subarachnoid hemorrhage (n=1), progressive neu-
rologic worsening (n=2) and pulmonary embolism (n=1).

Conclusion

The ADPAP is more common in the presented group of
DPAP. The time from onset of symptoms to verification of
the diagnosis may take several years. Paraprotein was more
often represented by immunoglobulins M and G, but kappa-
chain clonality predominates. When analyzing small groups of
patients with DDPARP, the efficacy of glucocorticosteroids was
confirmed, but better efficacy was found for rituximab. Fur-
ther studies are needed to determine the optimal treatment.

Keywords

Paraproteinaemia, immunochemical variants, polyneuro-
pathy, treatment.

Table 2. Therapy of demyelinating dysimmune paraprotein-associated polyneuropathy

Medicine Patients, n Efficacy, n (%) Median time of response, months p
Glucocorticosteroids 6 3 (50) 6 (0.5-12) 0.014
Intravenous immunoglobulin 4 1(25) 18

Plasmapheresis 5 0 -

Azathioprine 1 0 -

Rituximab 6 4 (66) 60 (6-90)

[apanpoTenMHaccouumnpoBaHHble nonuHeponaTun. Cepus KNMHNYECKNX HabniopeHuil

Bcesomnop I. IToranenko ', Ana b. Kymuup 2, Bacunmit H. Kucenes *, IOnus B. 3a6yrosa ', Cepreit M. 3aTakoBeHKO °,
Haranpsa A. Totomss %, Hatanbs A. Korosa !, Onbra B. Kygsamesa %, [Imutpuii V1. Pygenko >°, Vipuna A. Camopopnosa ',
Anexcauap B. Cepkos !, Onbra B. He6emnukasn ', Hagexxma B. MenBenesa !

! Iopodckas knunuueckas 6onvHuya Ne31, Canxm-Ilemep6ype, Poccuss; ? Ilepsuiti Cankm-IlemepOypeckuii 2ocyoapcmeerHoiii
meduyunckuti ynusepcumem um. V. I1. Ilasnosa, Cankm-Ilemep6ype, Poccust; > IopoOckas mHozonpogunvras 6onvHuua Ne2,
Canxm-Ilemep6ype, Poccus; * Knunuka Reaclinic, Canxm-Ilemep6ype, Poccust

Beepenue

JIMsuMMyHHbIE ITaparnpoTeMHACCOLMMPOBAHHBIE TIOMHEN-
pomatyu (AIIAII) - ato rpymma pasamMyHBIX [0 TEYEHUIO
3aboneBanns. Ilepuos oT HosABIeHNA Xanob no BepuduKa-
IVIM B CBA3Y C PEIKOCTDIO [IIaTHO3a MOXKET 3aHMMATh J/IU-
TenbHOe BpemsA. K cTaHapTHOI Tepammu IepBON TMHUM
Ipy JieMUeIVHU3AIMMA OTHOCATCA ITIOKOKOPTUKOCTEpOu-
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IIbL, TEPAIINS BTOPOIL TMHNM He onpeneneHa. Llenpio paboTs
ObIIO  TTOBBIIIIEHME MH(DOPMUPOBAHHOCTY MEIUIINMHCKOTO
coo0b1ecTBa 06 0COOEHHOCTAX QMATHOCTUKY U JIeYeH s I1a-
muenToB ¢ JITTAIIL.

Martepuansl n metogbl

VccnemoBaHne MpOBENEHO C MOMOIBIO PeTPOCIEKTUBHO-
TO aHaaM3a MEAUIMHCKON HOKYMEHTAaluM. AKCOHa/lbHBIN
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(ALIIAIT) wm memmenmuusupyrowyit (JOIIAII) Tun mo-
JVHENPONATUM YCTAHOB/IEH Ha OCHOBAHMM 3JIEKTPOHENPO-
MMOTpaUIeCcKOro MCCIefOBAHUA B COOTBETCTBUN C KPHUTe-
pusimn EBporerickoit akagemun HeBponornu u O6ijectBa
CIIeL{MAIICTOB 110 3a00/meBaHNSIM HepudeprIecKrX HEPBOB,
npuHATeiMU B 2021 ropmy. IIpu AJIITAII Menkux BOTOKOH
AMArHO3 YTOYHEH Ha OCHOBAHMUY KOMMYECTBEHHOTO CEHCOP-
HOTO TeCTMPOBAHNs. BapuaHTbl crenngneckoro nedeHns:
mwrasMadepes B TedeHMe He MeHee TPeX HefjeNb, IPeIHN30-
7oH 1 MI/KI/CYyT. He MeHee IBYX Hefie/lb, PUTYKCUMAa0 OfyH
pas B 6 Mecses 10 2 et (375 Mr/mM* 4 eXXeHeJelIbHbIX BBe-
meHyst v 2 BBefieHust o 1000 Mr/m* ¢ MHTepBasoM B 2 He-
Zien), BHY TPUBEHHDII UMMYHOITIOOY/INH Ha4MHas C 2 TP/KT,
majee 1 Ip/Kr e>keMeCAYHO Ha IepUOJ, COXpaHEHMA OTBeTa,
a3aTHONpPMH 1-3 MI/CyTKM He MeHee MecALa. Tepammsa cuu-
Ta1ach 3P PEKTNBHOI IIPU YMEHbIIEHIN HEBPOIOTNYECKOTO
meduiuTa.

Pe3ynbrarsl

IIpoananmusupoBanbl faHHble 16 manuentos ¢ HITAIL: 8
MY>K4MH U 8 XKEeHIIVH, MeinaHa Bo3pacTa jgebroTa — 57 (41-
88) net, Mmenuana Bepudukalyy guarsosa — 60 (49-88) ner.
Menuana KoHIleHTpanuy napamnporenta — 4,03 (0,17-26,7)
/7. VIMMYHOXMMIYECKIIT BapyaHT U MPeUMYILeCTBEeHHBII
TUII TOPAKEHNsI HEPBHBIX BOMIOKOH IPEJCTaBIeHbI B TaOJI.
1. Bce mamyeHTs! HONMyYamy CUMITOMATUYECKYIO aHaJIbre-
Tudeckyio Tepanuio aHamoraMmu 'AMK. ITanuenTs! ¢ mpe-
VIMYIIECTBEHHO [IeMUETMHM3UPYIOLIMM IIaTTepPHOM MOpa-
JKEeHVs HOomydanu crenyduaeckoe nedeHue. Purykcumab
okasa Hau6onpiyo a¢dexTnBHOCTD B nedenyn JITATT
10 CPaBHEHMIO C ITTIOKOKOpTUKOCcTepongamu. OO1ijast Xxapak-
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TepucTuKa 1 3¢GQGEeKTUBHOCTD IIPENapaTtoB M TEXHOTOTMIL
npuBefieHa B Taba. 2. Y TpouX MAlMEHTOB C IIONMHENPO-
narueit (AIIIAIL, n=2 u JAITAII n=1) auarHoctupoBaHa
T/IeIOlas MHOXeCTBeHHast Myenoma. OfUH 13 ITAI[UEeHTOB
¢ Tnemomert muenomont u JIITATI, mapannenbHO ne4eHNIO
BHYTPUBEHHBIM MMMYHOITIOOYIMHOM, IOTyYaa IIPOTUBO-
OIYXOJIEBYI0 TEpaIMIo JICHATUOMUIOM, AapaTyMyMabom
U JIeKCaMeTa3OHOM. [IOCTUTHYTO CTOJKOe YMeHbIIeHUe
HeBPO/IOTNYecKoro meduuuta 6e3 cBA3M ¢ KomeGaHMAMU
KOHILIEHTpaLuy TapanpoTerHa. [Ipu MenuaHe HaOMOfeHNs
15 (1-132) mec. morubmm 4 (25%) manmeHTa OT CybapaxHo-
UAZIBHOTO KpoBOM3MMAHNUA (n=1), TpoM603MO0/IIM Teroy-
HOII apTepun (n=1) 1 Iporpeccupyomero HeBpoIOrMIecKo-
ro fepunnra (n=2).

3aknyeHue

B mpencrasnennoit rpynmne JITAIT yamie BcTpedaeTcs akco-
HaJIbHBI TUI TMOpaKeHNA. BpeMs OT MOsAB/IEHNA CHMIITO-
MOB [0 BeprduKanuy AxarHosa MO>XeT 3aHIMATh HECKOJIb-
ko seT. ITapampoTenH daie ObUI IIpefCcTaBIeH C PaBHOI
9JacToToil MMMyHOrnobymmHaMn M u G, Ho mpeobnamaer
K/IOHa/IbHOCTD Kamma-uenu. [Tpy ananmse MasbIX Ipymn na-
nuenros ¢ JIITAIL, noarBep>xaeHa 3¢GpGeKTUBHOCTD IVIIO-
KOKOPTMKOCTEPOMIOB, HO HaMOOJbIIas pe3yIbTaTUBHOCTD
BbIABJIEHA /1A purykcumaba. Heobxommmo mpopormxeHie
UCCTIeIOBAaHMA /1A ONpefie/leHNA ONTYMAIbHON TaKTUKM.

KnioueBble cnoBa

ITapanmporenHemMus, UMMYHOXMMUYECK/E BAPUAHTBI, IIO/IN-
HeJpomaTys, JIedeHne.

Decreased concentration of circulating BCMA protein after autologous transplantation
of hematopoietic stem cells in multiple myeloma patients

Anton A. Startsev, Maksim V. Solovev, Valentina N. Dvirnyk, Maria N. Panasenko, Maya V. Soloveva,
Alexandra V. Abakumova, Elizaveta A. Mamaeva, Victoria A. Khyshova, Larisa P. Mendeleeva

National Medical Research Center for Hematology, Moscow, Russia

Contact: Anton A. Startsev, phone: +7 (987) 741-24-29, e-mail: startsev.a@blood.ru

Introduction

B-cell maturation antigen (BCMA, CD269) is a transmem-
brane signaling protein preferentially expressed by mature B
lymphocytes. It participates in B cell maturation and devel-
opment of immune response. This cluster of differentiation
is overexpressed on malignant plasma cells. The surface do-
main of BCMA is lysed by enzymes. It circulates in blood-
stream and can be detected in blood serum of multiple mye-
loma (MM) patients by enzyme immunoassay (ELISA). This
protein is detected at high concentrations in MM patients,
both at the onset and during progression of the disease. To
date, a number of studies have been published which demon-
strate a relationship between the concentration of BCMA in
the blood and the depth of clinical response. Our aim was
to evaluate the dynamics of BCMA protein concentration in
blood serum of MM patients at the debut of the disease, and
on day 100 after autologous hematopoietic stem cell trans-
plantation (auto-HSCT).

Materials and methods

The prospective study included 26 MM patients (13 wom-
en, 13 males) aged 26 to 67 years (median, 54) with newly
diagnosed MM. The diagnosis was based on the criteria of
International Multiple Myeloma Working Group (IMWG)
2014. The stage of disease at diagnosis (by the R-ISS scale)
was assessed as I in 8 patients; II, in 11; IIL, in 7 cases. 22
patients underwent induction therapy including 2 targeted
drugs (bortezomib and lenalidomide); 3 patients received 3
targeted drugs (bortezomib, lenalidomide, daratumumab);
1 patient was treated by one targeted drug (bortezomib).
Complete remission (CR) and very good partial remission
(VGPR) were achieved in 13 patients (50%); partial remis-
sion (PR), in 13 (50%) after induction therapy. All patients
underwent auto-HSCT after conditioning with high-dose
melphalan (140-200 mg/m?). The serum concentration of
BCMA was assessed by ELISA at the onset of the disease and
after auto-HSCT on 100" day. Blood serum samples of 15
donors were used as controls. The median concentration of
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BCMA protein in donors was 157.9 pg/mL (30.8 to 322.3).
Statistical processing of the obtained data was carried out us-
ing SPSS software.

Results

The concentration of BCMA protein in MM patients at the
onset of the disease varied from 181.4 pg/ml to 16312.8 pg/
ml. In 6 patients (24%), Meanwhile, the initial BCMA con-
centrations did not exceed the donor values in six MM cas-
es. Eleven patients (42%) achieved CR; 8 (31%), VGPR; 6
(23%), PR. One patient developed the disease progression
(PD) on the day +100 after auto-HSCT. BCMA concentra-
tion ranged from 22.1 pg/mL to 3378.8 pg/mL. 24 patients
(92%) showed a decrease of serum BCMA concentration to
the donor values. BCMA concentration remained elevated
in 2 cases (8%). The BCMA level was 1147.4 pg/mL in one
patient with PR. Another patient had a PD with BCMA con-
centration of 3378.8 pg/mL. Next, we evaluated the depth
of clinical response after auto-HSCT depending on the

LYMPHOPROLIFERATIVE DISORDERS I

initial BCMA levels. The median BCMA concentration at
the onset of MM was significantly lower in those patients
who achieved CR on day +100 following auto-HSCT com-
pared to the patients with VGPR and PR: 1252.9 pg/mL vs
2539.3 pg/mL, respectively (p =0.04).

Conclusions

76% patients with newly diagnosed MM have an increased
BCMA concentration in blood serum. A complete response
after auto-HSCT was accompanied by a decrease in BCMA
concentration to the normal donor values in 92% of MM pa-
tients. Monitoring of BCMA concentration in blood may be
considered an additional method to assess the efficiency of
treatment.

Keywords

Multiple myeloma, hematopoietic stem cell transplantation,
autologous, BCMA.

CHWXEeHMe KOHLeHTpaumn umpkynupyowero B Kposu benka BCMA nocie TpaHcnaaHTaumm
AYTO/IOrMYHbIX CTBOJIOBbIX KPOBETBOPHbIX KNETOK Y H0MbHBIX MHOXXECTEHHOW MUENOMO

AntoH A. Crapues, Makcum B. Conosbes, Banentuna H. [Isupubik, Mapusa H. ITanacenko, Maiia B. Conosbesa,
Anexcangpa B. Abakymosa, E1msaBera A. MamaeBa, Bukropus A. Xermosa, /Iapuca I1. Menpgeneepa

Hauuonanvrotii MeOuyuHckuti uccnedosamenvckuti ueHmp eemamonozuu, Mockea, Poccust

Beepenue

Anturen B-knerouHoro cospeBanus (BCMA, CD269) -
TpaHCMeMOpPaHHBIIT CUTHA/IBHBII 6€/I0K, SKCIIPECCUPYeMBIIt
IIpeUMYIIeCTBeHHO 3penbiMu B-muMdonnTamy, KOTOPBI
yIacTByeT B HPOL[eCcax CO3peBaHys B-kimeTox u ¢opmu-
poBaHUA MMMYHHOTO oTBeTa. CTeleHb 9KCIPeCcCUM 3TOTO
KaacTepa gudQepeHIPOBKM IIOBBIIIEHA Ha OIYXOJIEBBIX
IIa3MaTUYeCcKnX KiaeTkaxX. [IoBepXHOCTHBIN jjoMeH Oenka
BCMA mmsupyercst ¢pepMeHTaMM, HUPKYIMPYET B KPOBU
U MOXeT OBITh OOHAPY>KEH B CBIBOPOTKE OOIBHBIX MHOXKe-
CTBEHHOI Myer1oMoit (MM) MeTOOM MMMYHO(GepMEHTHOTO
anammsa (VMI®A). Boicokast KOHIEHTpauus 3Toro 6enka me-
TeKTUpyercs y 6ompHpIx MM Kak B fie6ioTe, TaK U B IPO-
rpeccun 3aboneBanms. K HacrosimeMmy MOMEHT omry6/mmKo-
BaH psAX paboT, JEMOHCTPUPYIOLIUX B3aMMOCBS3b MEXAY
koHuenrpanueir BCMA B KpoBu u IIyOMHOI OTBeTa Ha
tepanmio. Llenbio Hamrerr paboThl ObITa OIlEHKA AMHAMUKI
KOHLIEHTPALUM LUPKYIUPYIOLIErO 6enxka BCMA B cbIBO-
potke KpoBu y 60npubIx MM B febiote 3a60/1eBaHus 1 HA
100 meHb mOC/IE TPAHCIUIAHTALMI Ay TOJIOTMYHBIX T€MOII03-
TUYECKUX CTBOJIOBBIX KIeToK (ayTo-TI'CK).

Marepuanbl n meToabl

B mpocnexTuBHOE MCCTefoBaHMe BKIIOUYEHBI 26 OOIbHBIX
MM (13 >xeniyH, 13 My>X4MH) B Bo3pacTe OT 26 10 67 eT
(mMemmana 54 ropa) c BrepBble BbIsABIeHHO MM. [InarHos
yCTaHABIVBAIN COITIACHO KpUTepUAM MeXIyHapOomHO
paboyelt IPYIIIBL IO U3YYEHNI0 MHOXECTBEHHOI MI€/IOMBbI
(IMWG, 2014). Crapgusa saboneBanus no cucreMme R-ISS B
MOMEHT AMarHOCTMKM OblTa paclieHeHa Kak [ y 8 6ornb-
HbIX, II — y 11, III - B 7 cay4dasx. 22 GONbHBIM MHYKLIU-
OHHasl Tepamnus IPOBOAMIACH C BKIIOYEHUEM 2 TapreTHBIX
nperapaToB (6opTe3oMub U JeHAIULOMNL); 3 GONBHBIM —
3 rapreTHpIX mpemapara (6opre3omMm6, TE€HAMMTOMNUL,

50 CTT JOURNAL | VOLUME 12 | NUMBER 3 (SUPPLEMENT) | SEPTEMBER 2023

mapatymyma0); 1 6onpHOMY — 1 TapreTHBI mpenapar (6op-
tesomu6). [Ipu orenke 3¢ GeKTMBHOCTY MHAYKIMOHHON
tepammu o kputepusm IMWG nonnas pemuccus (IIP)
U oveHb xopomras yactuuHas pemuccus (OXYP) moctur-
HyTbI y 13 60mbHbIX (50%), yacTnuHas pemuccust (UP) -y
13 (50%). Bcem 6ompHbIM 6blma BbImonHeHa ayTo-TI'CK
HOC/Ie KOHAUIIMOHNPOBAHNS BBICOKOZO3HBIM MernaTaHOM
(140-200 mr/m?). Konnenrpanus BCMA, nupkynupytore-
ro B CHIBOPOTKe, oljeHuBamach Meronom VIDA B pmebrote
3abomeBanus u mocnme ayro-ITCK. B xauecTBe KOHTpOJIS
JICIIO/Ib30BaJIach ChIBOPOTKA KpoBM 15 OHOpOB. MenuaHa
koHneHTpanun 6enka BCMA y moHopoB coctasuma 157,9
ur/mi (30,8-322,3). CraTuctudeckyo 06paboTKy HOTyYeH-
HBIX TAHHBIX IPOBOAVIIN C TIOMOIIbIO0 Tporpammbr SPSS.

Pe3synbtathbl

Konuenrpauusa 6enka BCMA B CbIBOpOTKe KpOBU Y
6onpHbBIXx MM B pefiorTe 3aboneBaHNA BapbMpoOBana OT
181,4 ir/m o 16312,8 1ir/mt; ipy 9TOM y 6 60/1bHBIX (24%)
KOHIIEHTpALVs UCCIIefyeMoro Oeka He IIpeBbILIaja JO-
Hopckux 3HaueHmit. Ha +100 menp mocne ayto-TTCK y 11
60nbHBIX (42%) xoHcTatuposana I1IP, y 8 (31%) - OXYP, y
6 (23%) - YP, y 1 (4%) - nporpeccus sabonesanns (I13).
Konnenrpauns 6enka BCMA cocraBuia ot 22,1 mr/mi o
3378,8 ur/mn. Y 24 60nbHbIX (92%) OTMEYEHO CHIDKEHIE
koHneHTpauuu BCMA B CbIBOPOTKE [0 JOHOPCKUX 3Haye-
HUL. Y aByX nmanueHToB (8%) KoHueHTpanys BCMA coxpa-
HA/IACh MOBBIIeHHOI. Y 1 6ombHOTO ¢ UP ypoBenr BCMA
coctaBun 1147,4 nr/mi, y 6GONbHOrO C Iporpeccueit —
3378,8 ur/mi. lanee Hamy OblIa OLieHeHa ITTyOMHA OTBeTa
nocne ayro-TTCK B 3aBrcHMOCTI OT KOHIIeHTpanyuy Oeska
BCMA B ne6rote MM. Y 60mbHBIX, focturmux TP Ha +100
meHp ayto-TI'CK, MenmaHa KOHIIEHTpaluu LVPKYINPYIO-
miero 6enka BCMA B e6toTe MM 6bl1a 10CTOBEPHO HIXKE,
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yeM y 60mpubIx ¢ OXYP u YP: 1252,9 ur/mn nporus 2539,3
IIr/MJ1, COOTBeTCTBEHHO (p=0.04).

BbiBopbl

Y 76% 60nbHbIX B neboTe MM BBIAB/IAETCH MOBBIIIEHHAS
KOHIIEeHTpalys UMpKymupytomero 6enka BCMA B kpoBu.
JocTykeHue rmy6oKOro IpOTUBOOIYXO/IEBOTO OTBETA IO-
cne ayrto-TT'CK compoBoXX#anoch CHIDKEHNEM KOHIIEHTpa-
LMY UCCIERYeMOro Oelka K0 HOHOPCKUX 3HadeHui y 92%

MP-01

6onbHbIX. KoHTposb koHueHTparyu 6enka BCMA B kpoBu
MOXe€T OBITh PAcCCMOTpPEHa B KaueCTBE JOIIOTHNTETBHOIO
MeTofa [/Is1 OLeHKM 9(pPeKTUBHOCTH IPOTUBOOIIYXOTIEBO-
rO JIeYeHysl.

KnioueBble cnoBa

MHoecTBeHHass MMENOMa, TPAHCIIAHTALMSI TeMOIIO9TH-
YeCKMX KJIeTOK, ayTonornynas, BCMA.

| Features of therapeutic strategy in patients with CMML

Svetlana E. Durova, Nikita P. Volkov, Elena V. Morozova, Yulia Yu. Vlasova, Ivan S. Moiseev, Alexander D. Kulagin

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

Contact: Dr. Svetlana E. Durova, e-mail: svet.durova2015@yandex.ru

Introduction

Chronic myelomonocytic leukemia (CMML) is a chronic
myeloproliferative disease characterized by dysplasia of pe-
ripheral blood and bone marrow cells, excessive production
and circulation of monocytes in peripheral blood and the
risk of transformation into acute myeloid leukemia (AML).
The only curative method is allogeneic hematopoietic stem
cell transplantation (allo-HSCT). The aim of the work was
to describe a group of patients diagnosed with CMML and
evaluate the results of therapy.

Patients and methods

The retrospective study included 78 patients with a veri-
fied diagnosis of CMML observed at the RM Gorbacheva
Research Institute. The group consisted, mainly, of males
(71%, n=55). The survival analysis was performed using the
Kaplan-Meier method, the assessment of risk factors affect-
ing survival was performed by the Cox regression method.

Results

The median age at the time of diagnosis was 56 years (17-88).
Opverall survival (OS) for the entire population was 50% (95%
CI 30.9-80.1%), median 24 months. At the time of diagnosis,
27% of patients (n=21) were staged according to the 2016
WHO classification as CMML-0; CMML-1 (22%, n=17), and
51% (n=40) were CMML-2. During the follow-up, transfor-
mation into acute myeloid leukemia (AML) was recorded in
33% of patients (n=26). The average time to transformation
into AML from the moment of diagnosis was 11 months.
Upon analysis of the factors affecting OS, the worst progno-
sis was shown by patients with bone marrow blast counts at
the onset of the disease of 4% or more (CI195% 18.5-58.2%,
p=0.088), as well as patients with a registered transformation
into AML (HR=2.01, p=0.06). Allo-HSCT was performed in
26% (n=20) of patients, 65% of them (n=13) were at the stage
of transformation into AML. The OS of 25% (n=5) patients
who underwent allo-HSCT in complete remission (CR) for
the underlying disease was 100% during the first year after
transplantation. Among the patients in whom CR was not
achieved during the first year after allo-HSCT, these values
were 28% (CI95% 11.1-71.8%, p=0.018). The 2-year OS of
patients diagnosed with CMML-2 at the onset of the disease

who underwent allo-HSCT was 62% (CI95%; 43.3-89.1%),
for patients diagnosed with CMML-2 who did not undergo
allo-HSCT - 28% (CI95%; 13.1-59.5%, p=0.026). The medi-
an OS of patients after allo-HSCT was 9.5 months. The main
causes of fatal outcomes of patients after allo-HSCT were:
recurrence of the underlying disease in 55% (n=6), prima-
ry non-engraftment in 18%, and infectious complications in
18% of cases.

Conclusion

The results of therapy of patients diagnosed with CMML re-
main unsatisfactory.

Allo-HSCT is a curative method for the treatment of pa-
tients with CMML-2, however, it is necessary to study the
progression predictors and determine the optimal time for
the operation.

Keywords

Chronic myelomonocytic leukemia, allogeneic hematopoie-
tic stem cell transplantation, transformation, acute myeloid
leukemia.
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OcobeHHOCTH TepaneBTUYECKOW TaKTMKK Yy nauneHToB ¢ XMMJI

Csernana E. [lyposa, Huxura II. Bonkos, Enena B. Mopo3sosa, I0musa 0. Bracosa, Visan C. Moucees,

Anexcanpp [I. Kynarmn

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

Beepenue

XpoHMYeCKUII MUETTOMOHOLMTAPHBI fetiko3 (XMMIJI) -
XpOHMYecKoe MuenonponudepaTriBHoe 3abo/eBaHMe, Xa-
paKTepusyloleecs AMCIVIAsNell KIeTOK Iepudeprdeckoit
KPOBJ U KOCTHOTO MO3Ta, U30bITOYHOI IIPOAYKIIVIEI U Ip-
Ky/IALMell B Iepudepudeckoil KpoBU MOHOLUTOB 1 PHCKOM
TpaHcopManuy B OCTPBI MUeIOUAHbIA J1etiko3 (OMII).
EnMHCTBEHHBIM M3/IEYMBAIOLIMM METOJIOM SABJIA€TCA ajl-
JIOTeHHasA TPAHCIUIAHTAIMA TeMOMOITUYECKMX CTBOJIOBBIX
knetok (amno-TI'CK). Ilenpio paboTel 6bIIO oOmmcaHue
TPYIIIBI HALMEeHTOB ¢ fuarHosoM XMMII u oljeHKa pe3ymb-
TaTOB TepaINM.

Marepuanbl n MeToAbl

B peTpocneKkTUBHOE MCCIe0OBaHNe BKIOYEHbI 78 MalleH-
TOB C Bepn¢uiupoBaHHbIM fuarHosoM XMMJI, Habmopma-
romyxcst B kananke HUV TOInT um. P.M. Top6adeBoit.
My>xannsl coctaBwm 71% (n=55). AHa/M3 BBDKMBaeMOCTHI
TIpou3BefieH ¢ momoIbio MeTofia Kanmana-Meitepa, orjeHka
(hakTOpOB pUCKa, BIMAIIINX HA BBDKMBAEMOCTDb BBITTOJTHSI-
7ach MeToAoM perpecccun Kokca.

Pe3ynbtatsl

MennaHa Bo3pacTa Ha MOMEHT IIOCTaHOBKM [MarHo3a Co-
craBuna 56 net (17-88). O6mas BoxkuBaemoctsb (OB) s
Bceil momysiumu coctasuna 50% ([I1195% 30,9-80,1%),
MenmaHa — 24 Mecsana. Ha MOMEHT MOCTaHOBKM [MarHo3a
27% mauyentos (n=21) Bxogumm B rpynny XMMJI-0, 22%
(n=17) — XMMJI-1 u 51% (n=40) - XMMIJI-2 B cOOTBeT-
ctBuu ¢ knaccudukamnmerr BO3 2016 ropa. 3a Bpems Ha-
Omtonenst TpaHcGOpMALVsl B OCTPBII MIE/ION/IHBII JIETIKO3
(OMJI) 6bima 3adukcupoBana y 33% manmeHToB (n=26).
Cpennee Bpems o Tpanchopmaryy 8 OMJI ¢ MoMeHTa HO-
CTAHOBKM JMarHosa cocraBuao 11 mecsnes. [Tpu anamuse
¢daxTopoB, Baysomyx Ha OB, Xyt IPOrHO3 IMoKa3amn

MP-02

MIAlIJeHTBl, Y KOTOPBIX B Jie010Te 3a00/IeBaHMA KOIUYECTBO
671aCTOB KOCTHOTO MO3Ta cocTaBmio 4 % u 6onee, (I11195%
18,5-58,2%, p=0,088) a Tak>Ke MaueHThI C 3aPUKCUPOBAH-
Holl TpaHcdopmanueit 8 OMJI (HR=2,01, p=0,06). An-
mo-TTCK 6bima BeimonHeHa 26% (n=20) maIineHTOB, U3
HUX 65% (n=13) Ha atame Tpanchopmaunu 8 OMJL. OB
25% (n=>5) mauMeHTOB, KOTOPBHIM ObUIA MPOBEfiEHA aJIo-
TI'CK B nmonnoit pemuccun (IIP) mo ocHoBHOMY 3abo0re-
BaHMIO, cocTaBuia 100% B TedyeHMe IepBOro roja Iocie
TpaHCIIZIaHTallMM. B rpymnme nanueHTos, y KoTopbix I1P He
6bU1a gocturnyTa, OB B TeyeHMe IepBOro rofja Imoce ayio-
TICK cocraBmma 28% (OM95% 11,1-71,8%, p=0,018).
2-netHsas OB manueHnTos ¢ guarHosoM XMMIJI-2 B gebioTe
3aboeBaHus, KOTOpbIM Obuta npoBesena amno-TTCK, co-
craBuna 62% (J1195% 43,3-89,1%), 11 maLMeHToB C aua-
raozoM XMMJI-2, kotopsim amno-TT'CK He mpoBopmmach —
28% (AV195% 13,1-59,5%, p=0,026). Menmnana OB maru-
enToB nocie amwro-TKM cocraBmma 9,5 mecanes. OcHOB-
HBIMU TIPUYMHAMM JIETA/IbHBIX MCXO/[OB IAIVIEHTOB IOC/Ie
anno-TTCK sABIANNCH: penyiuB OCHOBHOTO 3a00/IeBaHMs —
55% (n=6), nepBuyHOe HenpyoKuBaeHne — 18 % un nHpek-
LIMOHHbBIEe OCTIOXKHeHUs — 18%.

3aknyeHue

PesynpraThl Tepammuyu nanuMeHToB ¢ AguarHosom XMMII
OCTAIOTCS HEY/IOB/IETBOPUTENbHBIMMA.

Amno-TI'CK  sBnAeTcss KypaTMBHBIM METOLOM JIEYEHUsA
nanueHToB ¢ XMMIJI-2, ogHako TpebyeTcs MCCIefoOBaHue
IPeAYKTOPOB IPOIPecCHpPOBAHMA U ONIpefie/ieHne ONTH-
MaJIbHOT'O BPEMEH! IIPOBEfIeHNA OIIePALIA.

KnioueBble cnoBa

XpOHNYECKMiI MUETOMOHOLMTAPHBIN TEKO3, an/IoTeHHasA
TPaHCIIAaHTALMA TIEeMOIOSTUYECKMX CTBONIOBBIX KIIETOK,
TpaHcopManNA, OCTPbIN MUESTIOMITHBII JICTIKO3.

Allogeneic hematopoietic stem cell transplantation in patients with secondary
myelodysplastic syndrome or leukemia evolving from aplastic anemia and paroxysmal

nocturnal hemoglobinuria

Irina K. Golubovskaya, Maria V. Marchenko, Nikolay Y. Tsvetkov, Anna A. Osipova, Elena V. Morozova,

Alexander D. Kulagin

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

Contact: Dr. Irina K. Golubovskaya, phone: +7 (921) 785-26-24, e-mail: dr.irinagolubovskaya@gmail.com

Introduction

Long-term survivors of aplastic anemia (AA) and paroxys-
mal nocturnal hemoglobinuria (PNH) have an increased
risk of developing myelodysplastic syndrome or acute mye-
loid leukemia (MDS/AML). Allogeneic stem cell transplan-
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tation (allo-HSCT) is the only curative treatment in patients
with secondary MDS/AML evolving from AA and PNH.
There are limited data on outcomes of allo-HSCT in this
group. Overall survival (OS) in these patients is significantly
lower than in patients with de novo MDS/AML. The aim of
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our study was to analyze the effectiveness of allo-HSCT in
secondary MDS/AML after AA and AA/PNH.

Materials and methods

We analyzed 29 patients with MDS/AML after immuno-
suppressive treatment of AA and AA/PNH who underwent
allo-HSCT between September 2007 and August 2023 from
matched related (n=6), matched unrelated (n=15), 9/10 mis-
matched unrelated (n=4) or haploidentical donor (n=4).
Four patients with AA/PNH before MDS received anticom-
lementary therapy. The median time between primary di-
agnoses and transformation to MDS/AML was 78 months
(range 12-268). Monosomy 7 was detected in 16 (55 %), tri-
somy 8 in 4 (14 %) respectively. The median age at allo-HSCT
was 26 years (range 11-39) and the median time from diag-
nosis MDS/AML to allo-HSCT was 6 months (range 1-18).
Nine patients failed to respond to previous chemotherapy or
hypomethylating therapy, 22 patients were heavy transfused
and the median number of RBC and PLT transfusions was
35 and 40 doses, respectively. In most cases fludarabine-con-
taining conditioning regimen was used (FluBu8 in 18 (62%),
FluBulO in 5 (17%) cases). The median dose of infused
CD34+cell was 4.4x10°/kg (range 1-9).

Results

Sustained engraftment was achieved in 20 of 29 patients
(57%). One patient died of acute GvHD Grade IV and 2
died from infectious complication in primary graft failure.
Two patients with refractory MDS (MDS-EB-2, CMML) af-
ter MAC relapsed at day +60 and +350 both patients died
of disease progression after hypomethylating therapy (n=1)

and second allo-HSCT (n=1). Ten patients who failed to en-
graft received second HSCT from the same (n=4) or alter-
native donor (n=6). One patient received third HSCT from
alternative donor. Eight patients after second HSCT died of
infectious complications due to primary graft failure (n=7)
or acute GVHD Grade IV (n=1). Seventeen patients are alive
with the median follow-up of 54 months (range 1-192). OS
was 55.3 % (9.8 %). The cumulative incidence of primary
graft failure rate was 17.2 (95% CI: 6.3-32.7). Four of them
received 2 cycles of hypomethylating agents as a prophylax-
is of relapse after allo-HSCT, in 2 patients hypomethylating
agents were used in cytogenetic relapse. All survivors are in
complete remission with signs of limited chronic GvHD.
At multivariate analysis, only one factor independently as-
sociated with lower survival, i.e., >5 % blast counts at the
moment of allo-HSCT (p=0.009, 95% CI: 1.53-18.85, HR
5.37). Univariate analysis demonstrated that the numbers of
CD34+ (p=0.04) and graft source (PBSC vs BM, p=0.048)
were also significant prognostic factors for poor OS.

Conclusion

Primary graft failure and disease relapse remain a significant
problem that has an impact on the outcome of allo-HSCT.
Allo-HSCT in remission MDS-EB and AML or in case
MDS-MLD increase OS in patients with secondary MDS/
AML evolving after AA and PNH.

Keywords

Aplastic anemia, myelodysplastic syndrome, paroxysmal
nocturnal hemoglobinuria, HSCT, allogeneic.

AnnoreHHas TPAHCN/1IAHTALMUA TeMOono3TU4HeCKNX CTBOJIOBLIX KJ1ETOK Y NAaUWUeHTOB C BTOPUYHbIM
MuenoancniacTnyecknm CVIHJJ,pOMOM/OCTDbIM MUWeNIoNAHbIM NIeNK030M, pa3BUBLIMMUCA U3
aniactmyecKkon aHemMun U NApoKCM3MasnbHON HOUYHON FEMOFﬂOﬁVIHprM

Vpuna K. Tory6oBckas, Mapusa B. Mapuenko, Huxonaii IO. IIBetkos, Anna A. Ocunosa, Enrena B. Mopososa,

Anexcanpp [I. Kynarmn

HUI demckoii onkonozuu, eemamonozuu u mpancnaanmonozuu um. P. M. Topbauesotii, Ilepsviti Cankm-Ilemep6ypeckuii
eocyoapcmeennoiii meouyurckuil ynusepcumem um. V. I1. ITaénosa, Canxm-Ilemep6ype, Poccust

Beepenue

JonroXXuByuye marueHThl ¢ aIacTUIecKoil aHemelt (AA)
M TApOKCU3MajIbHOI HO4YHOI remornobunypueit (ITHT)
MIMEIOT HOBBIIIEHHBIN PUCK PasBUTUA MUETOAMUCIIIACTIAYE-
CKOTO CMHPOMA 1 OCTPOTO MUETOUAHOTrO nerikosa (OMJI).
AloreHHas TPaHCIUIAHTALMA TeMONO3TNYECKMX CTBOJIO-
BbIX K1eToK (amno-TI'CK) aBnsgerca eqMHCTBEHHBIM MU37ie-
YMBAIOMIMM METOJIOM JIeYeHV: IIAl[IeHTOB C BTOPUYHBIM
MJIC/OMIJI, passuBmmMmcsa ns AA u ITHI. K HacToAmemy
BpeMeHM HaHHble o pesynbraTax awno-TTCK y onmucoiBae-
MOI1 TPYINIIBI HAI[eHTOB orpaHudeHnl. OOIas BBDKMBA-
emoctb (OB) y maHHOI TPyIIBI MallMEHTOB 3HAYNTEIHHO
HIDKe, 4eM y manueHToB ¢ de novo MJJC/OMIJIL. Lenbio Ha-
IIEr0o MCCIeSOBAHNUSA OBUIO IPOAHATUSUPOBATh 3P PEKTUB-
HocTb a/wto-TT'CK B cnyuae passutus sropumanoro MJIC/
OMJI nocne AA u AA/ITHI.

MaTepMaﬂbI n MetoAabl

Mp1 npoananusuposanu 29 nmauuentos ¢ MJIC/OMII, mo-
JTYYUBIIVMX MIMMYHOCYIIPECCUBHYIO TE€PAINIO B CBA3M C AA

u AA/ITHI, koTopbIM B epuop, ¢ ceHTA6pst 2007 10 aBTyCT
2023 1. 6112 TpoBeneHa anno-TTCK oT moMHOCTBIO cOBMe-
CTUMOTO POJICTBEHHOTrO (n=6), HOMHOCTBIO COBMECTVIMOTO
HepopcTBeHHOro (n=15), 9/10 YacTMYHO COBMECTVIMOTO
HEPOJICTBEHHOr0 (n=4) WIM TaIUION[EHTUYHOIO HOHOpa
(n=4). Yersipe manuenrta ¢ AA/ITHI' nomy4anu aHTUKOM-
I7IeMeHTapHylo Tepamuio fo passutua MJIC. Menauana
BpeMeH) MEX[y HNEepPBUYHBIM AMArHo3oM 1 TpaHchopMa-
uueit B MIIC/OMII cocraBuma 78 (12-268) mecsues. Mo-
HocoMus 7 Obma BbIABIeHa ¥ 16 (55%), Tpucomus 8 y 4
(14%) manyeHTOB COOTBETCTBEHHO. MeqyaHa Bo3pacTa Ha
MoMeHT amno-TT'CK cocraBuma 26 (11-39) nmer u MenuaHa
BpeMeHM OT MOMEHTA ycTaHOBIeHMA auarnosa MJIC/OMII
no amno-TI'CK cocrasuna 6 (1-18) mecaues. [leBATh maiu-
€HTOB He OTBETW/IM Ha MpPeALIeCTBYIOUIYI0 XUMUOTEPaINIo
U Tepanuio TUIOMETUAMPYIOWVMM areHTaMiu, 22 Talu-
eHTa IIONYYM/IM 3HAYUTEIbHOE KOMMYECTBO TPaHCPysuit,
MefjaHbl KOMMYeCTBA 103 SPUTPOLUTOB ¥ TPOMOOLVITOB
coctaBuau 35 1 40 703 COOTBETCTBEHHO. B 60NMbIINHCTBE
CITy4aeB MCIOMb30BaNNCh PEXMMbI KOHAMIMIOHMPOBAHMNSA C
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BK/II04eHVeM Gnynapabuna (Onyby8y 18 (62%), Pnybyl0y
5 (17%)). Menuana konudectBa CD34+-K/1eTOK cOCTaBUIA
4,4 (1-9)x10%/xT.

Pe3ynbrarsl

YcToitunBoe NMpY>KMBIEHNE TPAHCIUIAHTATA OBIIO OCTUT-
HyTO y 20 m3 29 manueHtoB (57%). OfuH ManyeHT ymep
ot octpoit PTIIX 4 cr. u 2 mamnmeHTa ymepnu oT MHQeK-
LIMOHHBIX OCTIOKHEHUII Ha (POHEe IEePBUYHOTO HEIPYKUB-
JeHMs TpaHCIUIaHTara. J[Ba mamyeHTa ¢ pedpakTepHBIM
MIC (MIC MB-2, XMMJI), nony4uusiie MuenoadnaTus-
HBIJI pe>XXVIM KOHAVIIVIOHVMPOBAHMS, PeIMANBIPOBAIN Ha []
+60 and +350 1 ymepnu IOCiIe NpOBefeHye TUIIOMETUIN-
pyroueit Tepamuu (n=1) n nosroproit awto-TTCK (n=1).
JlecsATp MAaIMEeHTOB C IEPBUYHBIM HEIPVDKVBJICHNMEM IIO-
nyuny nosTopHsle ayto-TT'CK ot Toro ke (n=4) miu anp-
TepHATUBHOrO JoHOpa (n=6). OpHa maiMeHTKa IOMy4mIa
tpetbio a/wto-TT'CK ot amprepHarnBHOrO HOHOpa. Bocemp
nanyenTos nocie nosropHoit TI'CK ymepnn ot nudexun-
OHHBIX OC/IOXXHEHUJI Ha (pOHe IEePBUYHOTO HEIPVKUBIIE-
Hus TpaHciantata (n=7) u ot ocrpoit PTIIX 4 ct. (n=1).
CeMHa II1aTh MAIVIEHTOB YKMBbI C MEMAHOI Hab/IoneHns 54
(1-192) mecsana. OB cocraBua 55,3% (+9,8 %). Kymynarus-
Has 4acTOTa IEPBUYHOTO HENPYVDKUBIIEHM TPAaHCIUTaHTATa
cocraBuna 17,2 (95% CI: 6,3-32,7). YeTBepo MalMeHTOB
TIOTTYYM/IN TI0 2 Kypca IMIIOMeTH/IMPYIOIIell Tepannu B Ka-

MP-03
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JecTBe MPODUIAKTUKI pelnfuBa 3abomeBanms, u y 2 ma-
I[IEHTOB TMIIOMETIINPYIOIasi Tepamyst IPOBOANIACH IIPU
BBIAB/IEHNN LMTOTEHETUYECKOrO pelnpnBa. Bce BBDKMB-
LIye ITalYIeHThl B IIOJIHOM PEMUCCUM C NIPU3HAKAMM JIETKON
xpoundeckoit PTIIX. [Tpu npoBefeHnn MHOTO(paKTOPHOTO
aHa/IM3a TOJIbKO OfUH (HaKTOP MMeTT JOCTOBEPHO 3HAUMMOE
BusiHre Ha OB - Goree 5% 671acTOB Ha MOMEHT IIpOBefe-
Hus awio-TTCK (p=0,009, 95% CI: 1,53-18,85, HR 5,37).
[Tpu mpoBeneHnn ogHOGAKTOPHOTO aHAIM3a TaKXe OBIIO
IPOIEMOHCTPUPOBAHO HETAaTUBHOE BJIMHUE KOIMIECTBA
CD34+ (p=0,04) n ncrounnka rpancmnanrata (IICKK mpo-
tuB KM, p=0,048) na OB.

BbiBopbl

IlepBuyHOe HeNpVDKUBJIEHME TPAHCIUIAHTATa U pelyuiuB
3a00/1eBaHNUs OCTAIOTCS 3HAYMMOI MPOOIEMOIT, OKa3bIBa-
folelt BjmsHMe Ha pesynbrarsl auto-TTCK. Amno-TI'CK B
pemuccun MJIC-VB u OMJI unu B cnyvae MJIC-MJI]I no-
BbimaeT OB y nmanuenrtos ¢ BTopuynbiM MJIC/OMII, pas-
BuBLIMecs u3 AA u ITHI

KnioueBble cnoBa

AmnyacTudeckas aHeMMs, BTOPUYHBIN MUETOAMCIIACTIYe-
CKMII CHHJPOM, IIapOKCKM3MajIbHasi HOYHAsl eMOITOOMHY-
pus, TI'CK, annorennas.

Successful treatment of testicular myeloid sarcoma with azacitidine and venetoclax:

Case report

Anastasiia I. Kashlakova, Irina A. Lukianova, Zalina T. Fidarova, Alla M. Kovrigina, Valentina N. Dvirnyk,
Tatyana N. Obukhova, Andrey B. Sudarikov, Vera V. Troitskaya, Elena N. Parovichnikova

National Medical Research Center for Hematology, Moscow, Russia

Contact: Dr. Anastasiia I. Kashlakova, phone: +7 (962) 908-75-53, e-mail: kashlakova.a.i@gmail.com

Introduction

Myeloid sarcoma (MS) is a malignant hematopoietic tumor
consisting of myeloid blasts and occurs at an anatomical
site other than the bone marrow (BM). Isolated MS without
overt BM disease is extremely rare. Nevertheless, according
to most international expert panels, the initial treatment in
such cases should still be based on systemic chemotherapy
(CT). Standardized guidelines for MS treatment currently do
not exist.

(ase report

In October 2021, patient S., 53 years old, noticed the enlarge-
ment of his testicles. Initially he was diagnosed with orchi-
tis/epididymitis and received antibacterial therapy, which
was ineffective. According to the histologic examination
performed in January 2022, a testicular peripheral T-cell
lymphoma, nor otherwise specified, was diagnosed. Tumor
lesion was validated with PET/CT: there was an enlarge-
ment of both testicles up to 86x50 mm with increased up-
take of ¥F-FDG SUVmax 8.15 (right) and 9.4 (left) (blood-
pool ®E-FDG SUVmax 2.5 and liver 4.2). In April 2022,
the diagnosis was revised at the National Medical Research
Center for Hematology. After comprehensive examination,
the diagnosis of myeloid sarcoma with testicular lesion and
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CNS leukemia with additional signals from RUNXI1T1/8q21
and RUNX1/21q22 genes, RUNXI gene mutation was ver-
ified. The BM disease was excluded, and peripheral blood
parameters were within the normal range. From April to
May 2022, the “7+3” (with idarubicin) and “HiDAC/MITO”
induction regimens were performed. After two courses of
chemotherapy, partial remission (Deauville score of 4) ac-
cording to PET/CT was achieved: we observed normalization
of testicles’ sizes, uptake of "*F-FDG SUVmax was 4.9 (blood-
pool — ¥E-FDG SUVmax 2.9, liver - 4.5). In parallel with
chemotherapy, intrathecal administration of cytarabine,
methotrexate and dexamethasone were done by lumbar
punctures: CNS leukemia regressed after eight procedures.
From July to August 2022 we performed two consolidation
courses — both were “FLAG”. After four courses of CT, ac-
cording to PET/CT, no positive dynamics was observed: the
testicles were not enlarged in size, but the uptake of *F-FDG
SUVmax was 4.99 (blood-pool - ¥E-FDG SUVmax 1.6, liver
3.2), and there was also a heterogeneous increased uptake of
FE-FDG SUVmax 5.4 in tubular bones, in other bones - 3.9.
The histological examination of testicular tissues showed the
substrate of myeloid sarcoma. Thus, after four courses of CT
the desired effect was not achieved. In November 2022, radi-
ation therapy was performed, specifically on the cranial area
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I CHRONIC MYELOPROLIFERATION

(24 Gy) and on the scrotum area (24 Gy). Three months later,
PET/CT was done once again: testicular uptake of *F-FDG
SUVmax was 3.55 (blood-pool - ®F-FDG SUVmax 2.45,
liver - 4.5) and, unfortunately, new tumors with increased
metabolism appeared in pericardium area and pelvis. Thus,
despite several intensive chemotherapy regimens, the disease
began to progress. We decided to switch to low-dose regi-
mens including a selective BCL-2 inhibitor venetoclax and
hypomethylating agents. After three courses of “Azacitidine
+ Venetoclax” there were no signs of an active neoplastic
process on PET/CT scans and, therefore, a complete meta-

bolic response was achieved. Considering the remission of
MS, we are planning to perform HSCT.
Conclusion

The prognosis in patients with myeloid sarcoma remains
very poor, and standard chemotherapy regimens are not al-
ways effective, which underscores the necessity of search for
new therapeutic strategies.

Keywords

Myeloid sarcoma, chemotherapy, venetoclax.

OnbIT yCnewHoro NpMMeHeHns a3aLnNTUANHA U BEHETOKNAKCa Yy 60NbHOro MuesiongHom
CapKOMOW C BOBNeYeHMEM ANYeK U HeilponeiKemuei

Amnacracusa 1. Kamnakosa, Vipuna A. JlykbpsanoBa, 3amnnaa T. ®upaposa, Anna M. Kospuruna, Banentnna H. [IBupHBIK,
Tarpsxa H. O6yxoBa, Auppeit b. Cynapukos, Bepa B. Tpounkasi, Enena H. ITapoBuunukoBa

Havyuonanvrulii meouyurckuii uccnedosamenvckuti uenmp eemamonoeuu, Mockea, Poccus

BeepeHue

Muenonpgnas capkoma (MC) — 9T0 penKoe 3710Ka4eCTBEH-
HOe HOBOOOpasoOBaHUE KPOBETBOPHOI CUCTEMBI, IPU KO-
TOPOM IE€PBMYHBIN OIyXO/NEBbI/I OYar pasBUBAETCA BHE
kxoctHoro mosra (KM). VMzonuposannass MC, npu KoTopoit
HeT nHOMIbTparuu KM MuenrongHsiMu 61aCTHBIMI KIIET-
KaMI1, BCTpedaeTcs KpaliHe pefko. TeM He MeHee, y TaKux
0O/IbHBIX GOMBIIMHCTBO MEX/YHAPOZHBIX 9KCIIEPTHBIX CO-
00111eCTB PEKOMEH/IYeT IIPUMEHATh CUCTEMHOE IIPOTUBOO-
IIyXOJIeBO€ BO3Je/iCTBME. YHUDMUIMPOBAHHBIC IPOTOKOJIbI
tepanuyu MC B HacTos1ee BpeMs OTCYTCTBYIOT.

Knunnuecknii cnyvain

B oxTs6pe 2021 r. 6071bHOI C., 53 €T, OTMETIIT yBeIUYEHUE
AMYeK B pasMepax. [1o MecTy XMTelbCcTBa OBUI YCTaHOBIIECH
myario3 «Opxut. DNUANAVMUTY, B CBA3U C YeM IIPOBOJVIIN
aHTHOaKTepraIbHyIO0 Tepanuio, 6e3 apdekra. [To maHHBIM
TVICTOIOTMYECKOTO MICC/IefOBAHNA, BBIIIOTHEHHOTO B STHBape
2022 r., 6p1a AuarHocTMpoBaHa nepudepudeckas T-kie-
TOYHaA MUMQOMa C MOpaKeHNeM ANYeK, HeCTleUpUIpo-
BaHHas. OmyxoJeBoe MopaKeHye ObIIO MOATBEPXK/EHO O
maunbpiM [I9T-KT: nabmonanu yBenudeHne 060Mx sAndex ¢
npuparkamu 1o 86x50 mm F-OT SUVmax 8,15 cipasa u
9,4 cnesa (mmyn xposu Ha aopte — *F-OT SUVmax 2,5, na-
peHxuMa nedenn — 4,2). B naugane anpens 2022 r. auartos
6p1 nepecmoTper B «HMII] remaronorun». Ilo naHHBIM
KOMIIIEKCHOTO 00C/IefoBaHNs OblT BepuUIUMPOBAH [U-
arHO3 MMUETOMIHAA CapKOMa C IMOpaKeHNeM ANYeK ¥ Hell-
porelikeMuell ¢ JONOTHUTENbHBIMU CUTHAIAMY OT JIOKYCOB
renoB RUNXIT1/8q21 n RUNXI1/21q22, myrauueii rena
RUNX1. Tlopaxenue KM ObUIO0 MCKITIOUEHO, ITOKa3aTenn
nepudepndeckoil KpoBU HaXOAWINCh B MpefenaX HOPMBL
B xauecTBe MHAYKLMM PEMUCCUN C ampend mo mait 2022 r.
mpoBenu Kypcesl «7+3» (¢ upapybuuaom) u «HAM». ITo
faHHbIM KoHTponbHOI II9T-KT nocne aByx KypcoB Xumu-
oreparmu (XT) Op1a KOHCTaTHPOBAHA YACTUYHAS PEMIIC-
cus 3a6oneBanus (4 6amta o mkane Deauville): 6b1a mo-
CTUTHYTa HOPMa/lM3alysl pasMepoB AMYeK C IpuaTKaMu,
Haxomenye “F-OAT SUVmax 4,9 (myn xpoBu Ha aopTe —
BE-OATI SUVmax 2,9, mapenxuma medeHu - 4,5). Ila-
pamtenso ¢ XT mpoBogwim jedeGHble TIOMOATbHbBIE
IYHKOVM C MHTpaTeKa/JbHBIM BBeleHMeM NIuUTapaOuHa,

MeTOTpeKcara, fieKcaMeTa30Ha: HellpoJeliKeMIUs perpeccu-
posana nocne BocbMmu npouenyp. C o 1o aryct 2022 r.
BBINOJIHIUIN [iBa Kypca KOHCOMUALINY PeMUCCUM IO CXeMe
«FLAG». ITo ganHbIM KoHTpOnbHOM II9T-KT mocne geTsr-
pex kypcoB XT IONOXUTebHO AMHAMUKY IIONY4YEHO He
OBIIO: AMYKM B pasMepax He YBEIUMYEHBI, O[HAKO Ompefe-
nsmoch Hakortenye F-ONT SUVmax 4,99 (myn xpoBu Ha
aopte — “F-OJII' SUVmax 1,6, nmapeHxuma mnedexu — 3,2),
HOSIBUIOCH HEOJHOPOJHOE MOBBILIEHNE MeTabonmm3Ma B
Tpy6uarpix koctax ¥F-OI' SUVmax 5,4, B [pyrux KOCTAX
- 3,9. Ilo pesynbraraM TMCTONTOIMYECKOTO MCCIEHOBaHMA
TKaHeil ANYKa COXPaHANICA CyOCTpaT MUETOMIHON CapKo-
mbl. Takum 06pasom, mocre deTsipex Kypcos XT xemaeMblit
addekt focTUrHYT He ObL. B HOs16pe 2022 . 6bIIa BHIION-
HeHa JIy9eBas Tepamsi B 00beMe KPaHNAIbHOTO 00Ty e H ST
(24 Tp) n Ha obmacts momoHKH (24 Ip). [Ipn KOHTPONIBHOI
[I9T-KT uepes 3 mecsina: simuku ¢ HakoryeHueMm 'SF-OT
SUVmax 3,55 (yn xposu Ha aopre — *F-OIT SUVmax 2,45,
HMapeHXMMa NedeHn — 4,5), TOABUINCh MATKOTKaHHbIE 00-
Pa3oBaHUs C MOBBILIEHHBIM META00NMM3MOM B IE€PUKAPAU-
aJIbHOII KJIeTYaTKe ¥ B MajIoM Ta3y. Takum o6pasoM, mocie
IIpOBeeHNI HeCKOIbKIX JIMHUI MHTEHCUBHBIX BHICOKOT03-
HbIX KypcoB XT 6bl1a KOHCTaTHpOBaHa Iporpeccus 3aboje-
BaHMA. Bb1o IPUMHATO pellleHMe TepeiiTi Ha HU3KOJ03HbIe
CXeMBl C BKJIIOUEHUEM Ce/IeKTMBHOro mHrubmuropa BCL-2
BEHETOK/IAKCa J TMIIOMETIINPYIOIMX areHToB. I1o laHHBIM
koHTponbHOM II9T-KT, BbInmomHEHHOI IOC/Ie TPeX KypcoB
«A3aunTUAVH + BeHeTOK/IaKC», IPU3HAKY aKTUBHOTO Heo-
IJIACTUYECKOTO IpoLiecca OTCYTCTBOBAMY, ObLI HOCTUTHYT
HOJIHBII MeTabOMMYeCKMii OTBET. YUMTBIBAs PEMUCCHIO
3abojeBaHus, B JanbHereM 60IbHOMY IZIAHUPYETCS BbI-
HOJHUTD TPAHCIUIAHTALMIO a/UIOTeHHBIX TeMOIOITIYEeCKIX
CTBOJIOBBIX KJIETOK.

3aknyeHue

[TporHos y 6ombHBIX MC ocTaeTcsi HeOTarONpPUATHBIM, a
cranfapTHble cxeMbl XT He Bcerfa IeMOHCTPUPYIOT CBOIO
3G PEeKTUBHOCTD. DTO AUKTYeT HEOOXOMMOCTD ITOUCKA HO-
BBIX TepaleBTUIECKNX IIOJXO/0B.

KnioueBble cnoBa

MI/IGHOI/IIIHaH CapKoOMa, XMMINOTepanms:a, BEHETOKIIAKC.
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A clinical case of the donor-derived myelodysplastic syndrome after allogeneic bone marrow

transplantation
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Introduction

Donor-derived acute leukemia or myelodysplastic syndrome
after allogeneic hematopoietic stem cell transplantation (allo-
HSCT) is a rare phenomenon, which was first described
in 1971. According to the literature, the frequency of do-
nor-derived hematological malignancies/leukemia (DDL) is
less than 2% of blood cancers following allo-HSCT. It has
been shown that transplantation of donor cells with clonal
hematopoiesis (CH) plays a key role in the development of
DDL. The incidence of CH rises with age and, according to
some data, increases the risk of blood cancer.

Clinical case

A 67-year-old woman was diagnosed with acute lympho-
blastic leukemia, variant B-II in November 2017. Remis-
sion was achieved after 1* course of induction chemother-
apy according to the MOAD protocol. The disease relapse
was diagnosed in December 2018 during the chemotherapy.
The phenotype of tumor cells corresponded to BI-ALL, chi-
meric transcripts of BCR/ABL p190, p210 were not detect-
ed. In 35% of nuclei were detected 1-2 additional signals
from the PDGFRA/4q12 gene locus (polysomy 4? duplica-
tion 4q12?), therefore the patient was treated with 3 cours-
es of blinatumomab in combination with dasatinib. MRD
negative remission was achieved. Allogeneic bone marrow
transplantation from a related HLA-identical 54-years old
brother was performed in July 2019. Conditioning regimen
consisted of fludarabine, busulfan, ATG. Graft-versus-host
disease (GvHD) prophylaxis included of cyclosporine A and
low doses of methotrexate. Engraftment occurred at day
+21. Due to mixed chimerism immunosuppressive therapy
was withdrawn 3 months after allo-HSCT. Chronic GvHD
of skin, oral mucosa, esophagus, and cornea developed in
December 2019. GvHD resolved with cyclosporine and my-
cophenolate mofetil, however, keratoconjunctivitis persisted.
The patient was in MRD negative ALL remission with 100%
donor chimerism for 3 years after allo-HSCT, when isolat-
ed thrombocytopenia up to 42x1079/L was detected for the
first time. It was considered a manifestation of herpesvirus
infection (skin biopsy showed HHV®6 replication). Therapy
with valganciclovir was carried out. But in one year pancy-
topenia was diagnosed: platelets — 39x10/9/L; leukocytes —
2.3x1079/L, hemoglobin - 103 g/L. Examination confirmed
ALL MRD negative remission and 100% donor chimerism.
However, cytogenetic analysis detected a male karyotype
in 100% of metaphases and clonal changes in 25% of met-
aphases - trisomy of chromosome 11, (47, XY+11). Blast
cells count was 2.4%, and dysplasia was present in more than
10% of cells in 3 hematopoietic lineages in the bone marrow.
Mutations in genes associated with MDS - ASXLI, SF3BI,
DNMT3A, JAK2 - were not detected. Morphological exami-
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nation of the bone marrow biopsy showed a hypoplastic
variant of myelodysplastic syndrome (MDS). The diagnosis
of MDS with multilineage dysplasia, presenting with hy-
poplasia of hematopoiesis and trisomy 11 from donor he-
matopoietic cells was established. Intermediate risk group (4
points) according to IPSS-R. Hypomethylation therapy was
prescribed for patient, and the opportunity of 2" allo-HSCT
is being discussed. We also checked the condition of donor’s
bone marrow. We didn't find any chromosomal and genetic
abnormalities, but histological examination of the BM biop-
sy revealed moderate hypoplasia of hematopoietic tissue.

Conclusion

In the described case of the MDS development from donor
hematopoietic cells, we didn’t find evidence of clonal he-
matopoiesis in the bone marrow donor, even 4 years after
stem cell collection. Presumably, the pathological changes
leading to the development of MDS occurred after allo-
HSCT and may be associated with disruption of the bone
marrow stromal microenvironment, chronic inflammation
(viral infection, GvHD), or previous immunosuppressive
and cytostatic therapy.

Keywords

Allogeneic bone marrow transplantation, myelodysplastic
syndrome, donor-derived.
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Knunnyeckuii cnyyai pasButus MUenogucniacTMyeckoro CMHAPOMa U3 IOHOPCKMX
KPOBETBOPHbIX KJIETOK y PELUMMEHTA anjoreHHoro KOCTHOro Mo3ra

Onsbra M. Koponesa, Anuna B. Koxno, J/Iynsa A. Kapacesa, Hatanba A. IlerunaTu, Bepa A. Bacunbesa,
Mapus B. [JoBbigeHko, 305 B. Konoa, [Imurpuit A. MokuH, Tarpsna H. O6yxoBa, /lapuca A. Ky3pmuHa,

Enena H. ITapoBuynnkoBa

HayuonanvHoiii MeOuyuHckul uccnedosamenvckuti yenmp eemamonoeuu, Mocxea, Poccust

Beepenue

OcTpolil neiKo3 Uay MUETOAUCIIACTUYECKUIT CUHAPOM 13
KJIETOK JOHOpA y PelUIINEHTOB a//IOT€HHBIX TeMOI03TIYe-
ckux ctBoNOBBIX KieTokK (ammo-TT'CK) — penkmit hpeHOMEH,
KOTOpBII 6bUI BIepBble omycad B 1971 ropy. Ilo naHHBIM
JINTEPaTypbl, 4aCTOTa reMOOIACTO30B U3 JJOHOPCKUX KpO-
BetBopHBIX Ki1eToK (IJKK) cocraBisier menee 2% remo6-
nacrosoB nocie amio-TICK. TlokasaHo, 4TO KiI0ueByIO
ponb B pazButuy [TIKK MoxxeT urpaTb KJIOHaJIbHOE KPOBET-
Bopenre (KK) y nonopos xoctHOro mosra. Hacrora Bcrpe-
yaemocTyt KK BospacTaer mocne 40 7neT, 1 10 HEKOTOPBIM
TaHHBIM, YBeJIM4YMBaeT PUCK Pa3BUTV FeMOOIacTO30B.

Knuunyeckuin cnyyan

[Tarmentka PJLA., 25.11.1955 r.p. B Hos16pe 2017 roga 6pin
YCTAQHOBJIEH [JMAaTHO3 OCTPOro IMMQOOIACTHOTO JIeiKo3a,
B-II BapmanT. Pemmccus 6pima gocturHyra mocie 1 kypca
MHAYKLIMOHHON XMMMOTepanuu 1o npotokory MOAD. B
mexabpe 2018 1. Ha GoHe IIPOBOAVIMOI XMMUOTEPAIINY ObLI
KOHCTAaTMpPOBaH pelyuaus 3aboneBanus. OeHoTUI omyxo-
7IeBbIX K7eTOK cooTBeTcTBOBan BI-OJIJI, xuMepHbIe TpaHc-
kpuntel BCR/ABL p190, p210 o6Hapy>xeHbl He 6b11. B cBs131
¢ BpIsABJIeHNEM B 35% sAnep 1-2 HOIOIHUTENbHBIX CUTHAIOB
ot nokyca rena PDGFRA/4q12 (monucomus 42 [yIMKaIs
4q12?) 6p1710 IPOBEEHO 3 Kypca Teparuiy 6IMHATyMOMaboM
B COYETAHUM C AasaTMHNOOM 1 gocturnyra MPB-nHeraTns-
Hasg pemuccus. 12.07.2019 r. BbIIIO/IHEHA TPAHCIUIAHTALINA
a/I/IOTEHHOTO KOCTHOTO Mo3Ta OT popcTseHHoro HLA-
UJeHTUYHOTO OpaTa, 54 net. KonpunnoHnposanue mpoBo-
aunoce B pexnme ¢drnynapabun+6ycynpban+ATT, ummy-
HOCYIIpeCCHBHAsA Tepalys — IMKIOCIOPMHOM A U MaIbIMU
mo3aMmu MeToTpekcaTa. [IpyykuBieHye TpaHCIIaHTaTa KOH-
cTatupoBaHo Ha + 21 cytku anno-TI'CK. B cBa3u co cme-
HIAHHBIM XMMepu3sMoM depe3 3 MecaAla nocne amno-TTCK
MMMYHOCYIIpecCUBHas Tepamnus 6bUIa OTMeHeHa. B ekabpe
2019 xoncratuposana xpPTIIX c mopakeHneM KO, CIN-
3JICTBIX POTOBOII IOMTOCTH, INIEBOJIA, POTOBUIIBI, B CBA3MU
C 4eM B TedeHNe rofja IPOBOAMIACH TePANNA LKIOCIIOPH-
HOM, MMKO(eHONaTOM ModeTuna ¢ MOMTHBIM OTBETOM IIO
KOKE M C/IM3MCTBIM, OJJHAKO COXPAHANCDH IIPOsABIIEHNUA Ke-
PaTOKOHBIOHKTMBUTA. B Teuenme 3 et mocie anno-TTCK
coxpananacb MPb-nerarusnaa pemmccua OJUUI u 100%
ToHOpCcKoe KpoBeTBopeHnue. Uepes 3 roga nocne amno-TKM
BIIEPBbIE BbIABIEHA M30/MPOBAaHHAsA TPOMOOLUTONEHNUS
1o 42x10°/71, 4TO OBUIO paclieHeHO KaK IPOsBIEHUA rep-
HecBUPYCHON MHGeKuun (B 6MONTaTe KOXMU PeIUIMKAI
HHV6), npoBopunack Tepanus BaaraHunyukniosupom. Eie
4epes Trofi AMArHOCTMPOBAHA MAHIUTONEHMA: TPoMOoLu-
Tl — 39x10°/m; neitkonutel — 2,3x10°/71, remMornobmH —
103 r/n. Ilpn ob6cnenoBannm noarBep>xaeHa MPb-uerarus-
Has pemuccus OJIJT Ha ¢oHe 100% [OHOPCKOTO KpOBET-
BopeHus. OgHaKo, 10 JaHHBIM IJMTOT€HeTUYECKOTO MCCIe-
moBaHysA B 100% MeTadas BBIABIEH MYXXCKOI KapMOTHIL,

a B 25% Meradas KIOHa/JIbHble M3MEHEHMS — TPUCOMMUA
xpomocoms! 11, (47, XY +11). B Muenorpamme: 6r1acTHbIE
KJIETKU — 2,4%, IPU3HAKIU MCMUEION0332 06Hapy>1<eHbI B
3-x poctkax 6oee, veM B 10% Kmetok. MyTanmu B reHax,
acconympoBanHbix ¢ KK - ASXL1, SF3B1, DNMT3A, JAK2 -
He ObUIM BBISIBIIEHBL. B TpemaHoOmonTaTe KOCTHOrO MO3ra —
Mopdonornyeckasd KapTHHa TIUIIOKJIETOYHOIO BapyaH-
Ta MMEJIOfUCIVIACTIYECKOro cuHApoMa. Takum o6pasow,
YCTaHOBJ/IEH AMAarHO3 MUEIONMCIIACTUYECKOTO CHHIpOMa
C MYIbTUIVHENHONM MMUCIIIA3Mell, IIPOTEKAIOIEro ¢ TUIIO-
I/1a31eil KpOBETBOPEHUSA U Tpucomuenn 11 us JOHOpCKuX
KPOBETBOPHBIX K/IETOK. [pyIma IpOMeXyTOYHOrO pHCKa
(4 6amma) mo IPSS-R. ITpu obcnegoBanun moHopa (58 mer)
LIMTOTEHETUYECKNX M MOJIEKY/IAPHBIX MyTallMI He BbIABIIE-
HO, OJJHAKO IO JIaHHBIM TMCTOIOTMYECKOTO MCCIEOBAHNA
TpenaHoOMOoNTaTa OTMeYeHa YMepeHHasA TUIIOIUIa3Na Kpo-
BETBOPHOI TKaHM. [TaleHTKe 3a/1aHMPOBAHO IIPOBENlEHNE
TUIOMETIINPYIOLIell Tepammy M 0OCYXIaeTcs BOIPOC O
BO3MOXKHOCTH ITpOBefieHnsA noBTopHoit amno-TICK.

3aknyeHue

B onmcaHHOM cry4yae pasBUTUA MMEIONVCIIACTIYECKOTO
CMHJIPOMA 13 JOHOPCKUX KPOBETBOPHBIX KJIETOK, UCCIIeye-
MbIx npusHakoB KK y oHOpa KOCTHOTO MO3ra, flake yepes
4 roma nmocye 3aroroBky CKK He BoisBieHo. [1o Bceit Bumm-
MOCTH, IATOIOTNYeCKMe 3MEHEHN, IpUBefIne K pasBy-
tuio MJIC npousouunn yxe nocie amio-TTCK, n oun moryT
OBITb CBSI3aHbI C HAPYILIEHNEM CTPOMATbHOTO MUKPOOKPY-
JKEHMA KOCTHOTO MO3Ta, XPOHMYECKUM BOCIajeHneM (BU-
pycuas nadexuys, PTIIX), a Takke ¢ IpOBOJUMOIL paHee
MMMYHOCYIIPeCCUBHOI VI IIMTOCTATIYECKON Tepamnueit.

KnioueBble cnoBa

AjoreHHas TpaHCIUIAHTALNA KOCTHOTO MO3Ta, MIETOAVC-
IIACTUYECKNI CMHAPOM, TOHOPCKOE IIPOMCXOXKICHNE.
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Anait L. Melikyan, Karen I. Danishyan, Elena N. Parovichnikova
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Introduction

Allogeneic hematopoietic stem cell transplantation (allo-
HSCT) remains the only curative treatment for patients
(pts) with myelofibrosis (MF). According to European and
American transplant guidelines, allo-HSCT is indicated for
intermediate-2 and high-risk MF pts per DIPSS and DIPSS+
criteria. The transplantation decision for intermediate-1 risk
group pts is made on a case-by-case basis. The influence of
spleen size and the role of splenectomy (SE) prior to trans-
plantation on allo-HSCT outcomes in MF remain conten-
tious. Our study aimed to evaluate the efficacy of allo-HSCT
in MF and assess the impacts of spleen size and pre-trans-
plant SE.

Materials and methods

Between 2017 and 2023, 19 allo-HSCT procedures were per-
formed on 15 pts with MF at NMRCH. Second transplants
were performed on 4 pts. There were 9 males and 6 females,
median age 44 years (range 23 to 63 years). Primary MF was
diagnosed in 14 pts, and 1 developed MF secondary to essen-
tial thrombocythemia. Disease duration prior to allo-HSCT
varied from 4 to 197 months (median 24). As per DIPSS+,
53.4% of pts were classified as high-risk, 26.6% as intermedi-
ate-2, and 20% as intermediate-1. Mutations detected includ-
ed JAK2 V617F in 8 pts, MPL in 2, CALR in 4, and 1 pt was
triple negative (ASXL+). SE was performed on 8 pts (53.4%)
as preparation for allo-HSCT. Preoperative spleen size varied
from 186 to 272 mm (median 246 mm). Time between SE to
allo-HSCT was 1 to 6 months (median 3 months). Most pts
(86.7%) were treated with ruxolitinib before allo-HSCT, with
treatment durations of 3 to 27 months (median 6 months).
The first transplant was performed from a fully matched re-
lated or unrelated donor in 10 pts, a mismatched unrelated
donor (9/10) in 4, and a haploidentical donor in one. Mo-
bilized peripheral blood HSCs served as the HSC source in
66.7% of cases, and bone marrow in 33.3%. All pts received
RIC before transplantation. For GvHD prophylaxis, 46.7%
of pts received the ATG+CSA+mtx+/-MMF regimen, an-
other 46.7% received PT Cph+CSA+MME, and in one case,
apT-cell/CD19-depletion was performed.

Results

At a median follow-up of 36 months (range 1 to 46 months),
11 pts (73.3%) are still alive. Engraftment was observed in
11 out of 15 pts. Primary graft failure occurred in 4 pts, with
one recovery on day +54 with host hematopoiesis. Poor graft
function was noted in two pts. Second transplants were per-
formed in 4 cases (3 due to primary graft failure, one due
to increasing mixed chimerism). No disease relapses were
recorded. All deaths were due to infections (2 occurred in
the context of steroid-refractory acute GVHD grades 3-4,
1 pt died prior to hematopoiesis recovery post-second allo-
HSCT, and one due to post-transplant lymphoproliferative
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disorder). Assessment of post-allo-HSCT chimerism dy-
namics showed sustained persistence of mixed hematopoie-
sis. Only 36% of pts demonstrated 95-100% donor hemato-
poiesis on day +30, 14% had no donor hematopoiesis, and
50% had mixed hematopoiesis, necessitating modification or
de-escalation of immunosuppression and donor lymphocyte
transfusions. By day +180 post-allo-HSCT, 89% of pts had
achieved donor hematopoiesis recovery. We also analyzed
the impact of SE on allo-HSCT efficacy. Primary graft failure
was noted in 37.5% of pts who underwent SE and in 14.2%
of those without SE. Graft hypofunction was observed in one
patient from each group. Currently, 87.5% of pts who under-
went SE and 57.1% of patients who did not are alive.

Conclusion

In our single-center study, the OS of PMF pts post-allo-
HSCT was 72% at a median follow-up of 36 months, with
all events occurring within the first year post-allo-HSCT.
Extended persistence of mixed chimerism was observed.
Accordingly, chimerism and minimal residual disease mon-
itoring is crucial post-transplant. Due to modification and
de-escalation of immunosuppression, donor lymphocyte
transfusions, most pts achieved donor hematopoiesis recov-
ery by day +180. Despite a limited number of observations, a
trend towards improved OS was noted in pts who underwent
SE prior to allo-HSCT.

Keywords

Myelofibrosis, allogeneic hematopoietic stem cell transplan-
tation, splenectomy.
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Pe3yanaTb| TPaHCMIAHTALUW aJIIOreéHHbIX reMono3Th4yeCcKknx CTBOMOBbLIX KJ1IETOK Y NdLiMeHToB

¢ mnenopmnbpo3om

Onsra C. ITokpoBckas, JIapuca A. Kysbmunna, 3o0s B. Konosa, Bepa A. BacunbeBa, Mapus B. [loBbieHKO,
Onbra M. Koponesa, Anant JI. Menmmnksas, Kapen V. Janmusan, Enena H. ITapoBuyankoBa

HayuonanvHoiii MeOuyuHckul uccnedosamenvckuti yenmp eemamonoeuu, Mocxea, Poccust

Beepenue

Anno-TTCK saBnsgercs egMHCTBEHHBIM METOOM TepaIuy
muenodpubpose (M), MO3BONAUINM TOOUTHCS MTOTHOTO
M3/IeYeHN y JacTy nanyeHToB. COIrmacHo eBpONeicCKUM U
aMepMKaHCKVMM PEeKOMEeHJALVAM II0 TPaHCIUIAaHTAIUN, BbI-
nonuenne ayto- TTCK nokasano manyenTam ¢ M® ¢ mpome-
JKYTOYHBIM-2 ¥ BBICOKMM PUCKOM B cooTBeTcTBUM ¢ DIPSS
u DIPSS+. Tlokasanus K TpaHCITAHTalMy y MalE€HTOB 13
TPYIIIbI PYCKA IIPOMEKYTOUHBIN- 1 pacCMaTpUBaIOTCA MHAN-
BupiyanbHO. OcTaeTcs JUCKyTabeIbHBIM BIIVSHME Pa3MePOB
cele3eHKY 1 poib cruteHsKToMuu (C) mepep TpaHCIIIaHTa-
nueit Ha pesynbrarsl a/v1o-TTCK npu M®. Iensio paborst
6bu1a onenka addexrusHocTn anno-TI'CK nmpu MO, a tax-
Ke BIIIAHNA pasMepoB ceneseHKy n CO nepen ammo-TT'CK.

Matepuansl u metopbl

B ®I'bY « HMMUII rematonorum» M3 P® ¢ 2017 o 2023 ropsr
BoimonmHeHbl 19 amno-TI'CK 15 mainmenTaM. 4 mamyeHTam
OBV BBITTOTTHEHBI IOBTOPHBIe TpaHctantaunu. Cpemu 15
[aLMeHTOB OBUTO 9 MY>KUNMH 1 6 )KEHIIVH, MeUaHa BO3pacTa
cocraBwia 44 roga (ot 23 0 63). YV 14 6bU1 AUATHOCTHPOBAH
nepsuunblit M®, y 1 manuenTa muenopudpos pasBuics B
JCXOIEe 3CCEHIMANbHO TpoMbounTeMun. LInTeNbHOCTD
3aboneBanua go amno-TI'CK cocraBuna ot 4 mo 197 mec.
(menmana 24). CormacHo DIPSS+, y 53,4% maljyeHTOB oIpe-
TeIANICA BBICOKMI PUCK, Y 26,6% — IPOMEXYTOUHBIA-2 1 Y
20% — mpoMexXyTo4YHbIii-1. Y 8 manuenToB BhIABIAIACH MY-
taima JAK2 V617E y 2 - MPL, y 4 - CALR, un B 1 cayyae
Opi1a TpoitHas HeraTuBHOCTD (ASXL+). CD Kak MOArOTOBKA
K a/to-TI'CK BoinonHena 8 manyenTtam (53,4%). [nuna ce-
JIE3€HKH JI0 OII€PaTXBHOIO BMEIIATE/IbCTBA COCTaB//Ia OT 186
1o 272 MM (menmaHa 246 mm). Bpems ot C3 po anno-TI'CK
cocTaBuiio oT 1 1o 6 mec (Menmana 3). 86,7% HalIEHTOB O
awo-TTCK mpoBoaniace Tepanus pyKCOMUTHHUOOM [N-
TeIbHOCTBIO OT 3 1o 27 Mec. (MemmaHa 6). 10 mammeHTam
epBasi TPAHCIUIAHTALYS ObUIA BBIIIO/THEHA OT POJCTBEHHO-
TO MM HEPOACTBEHHOTO ITOJTHOCTBHIO COBMECTIMOTO IOHOPA,
4 OT HEPO[CTBEHHOTO HECOBMECTMOrO foHOpa (9/10) n 1 -
OT TaIUION/IeHTUYHOTO JoHOpa. B kavecTBe nctounnka 'CK
B 66,7% crydaeB MCIOIb30Bamuch MobunusoBanuble ['CK
nepudepudeckoit Kposy, B 33,3% caydaeB — KOCTHBIIT MO3L.
Bcem manyeHTaM IPOBOAMIOCH MpeATPAaHCIIAHTAI[MOHHOE
KOHJUIIMOHMPOBAHIE B peXKIMe IIOHVDKeHHOI MHTeHCUBHO-
cru. C yenpio npodunaktuky PTIIX 46,7% manueHToB 1O-
nyumnu cxemy ATT+CSA+mtx+/-MME takxe 46,7% - IIT
H®+CSA+MMEF n B 1 cinydae ncnonb3osanach ap T-kneToy-
Has1/CD19-gemnmenns.

Pe3synbratsl

[Tpn mepnane HabmomeHus1 36 mec. (0T 1 /10 46 Mec.) SKMBBI
11 manumentos (73,3%). Y 11 us 15 manmeHTOB KOHCTATM-
pOBaHO NPVDKMBJICHME TPaHCIUIAaHTaTa. Y 4 IaIeHTOB
PasBWIach MEpPBUYHAsA HECOCTOATENBHOCTD, U3 HMX 1 BOC-
CTAaHOBWICA Ha +54 [eHb XO3AMCKUMM KpOBETBOPEHMEM.

[Mno¢dyHKNMA TpaHCIIAHTaTa OTMeYeHa Yy 2 IalMeHTOB.
[ToBTOpHBIE TPaHCIUIAHTALINY BBIIOJIHEHBI 4 manuenTaM (3
B CBA3U C NEPBUYHON HECOCTOATEIbHOCTDIO 11 1 MalMEeHTy
13-3a HapacTaol[ero CMEIIaHHOTO KpoBeTBOpeH ). Pery-
IMBBI 3a007eBaHMsA He ObUIM 3adMKCUpOBaHbL. [IpnunHoi
CMepPTH Yy BCeX MAI[MEHTOB ObUIN MH(EKI[MOHHBIE OCTIOXKHE-
Hust (y 2 Ha Qone crepoup-pedppakreproir oPTIIX 3-4 cr,
B 1 cry4ae manueHT morub 4O BOCCTAHOB/ICHNSI KPOBETBO-
penus nocre 2-oit ayvo-TTCK u eme B 1 cayuae Ha ¢done
nocrrpanciianranyonHoro JII13). ITpu oueHke auHamu-
k1 xuMmepusMa mnocne amno-TT'CK ormeuena pmnrenbHas
NEePCUCTEHLMA CMEIIAaHHOTO KpoBeTBOpeHu. JIumb y 36%
nauneHToB Ha +30 geHb ompepernsnoch 95-100% ponop-
CKOTO KPOBETBOPEHMHA, y 14% MOHOpPCKOE KPOBETBOPEHME
OTCYTCTBOBa/IO 11 y 50% 6BLIO CMeLIaHHOE KPOBETBOPEHIE,
9TO HOTPe6OBa/IO0 MOAMGUMKALMM VIM OTMEHBI NMMYHO-
CYIIPECCHUBHOI TepalNM, a TakokKe TPaHCPysuit mMMEoLy-
TOB floHOpa. Tonmbko K +180 mHio mocrne amno-TICK y 89%
MAIYIEHTOB BOCCTAHOBMJIOCH HOHOPCKOE KPOBETBODPEHMNE.
[Tpoananusuposano snusiare CO Ha 3PPeKTUBHOCTD ajl-
n10-TI'CK. TlepBudHas HECOCTOATENBHOCTb TPAaHCIUIAHTATA
3aukcupoBana y 37,5% manueHTos, neperecux CO u
y 14,2% 6onbHbIx 6e3 CI. InmopyHkuusa TpaHCIIaHTara
OoTMedYeHa y 1 manueHTa M3 KaXJoy rpynmbl. B HacTosamee
BpeMst KUBbI 87,5% U3 Pyl 60IbHBIX, mepeHecumx CO
u 57,1% manuenToB, KoTopbiM CO He BBIIIONTHAACE.

3aknyeHue

ITpn mposemeHMM opHOLEHTpOBOro uccnefosanus, OB
nanuenToB ¢ M® nocne amno-TTCK cocraBuma 72% mpu
MefaHe HabmoneHns 36 Mec., Bce cOObITUA 3aUKCHPOBa-
HBI B TedyeHue nepsoro ropa nocie amio-TTCK. OrmedeHa
ONMUTENIbHAA TIEPCUCTEHIMA XO3AMCKOTO KPOBETBOPEHU.
B cBsA3M ¢ 3TMM HeOOXOAMM MOHUTOPUHT XuMepusma, MPB
B NOCTTPAHCIIAHTALMOHHOM Ilepuope. braromapa csoes-
peMeHHOI MOAMMKAIIMA U JledCKaNallui IMMYHOCYIIpec-
CUBHOJT Tepanmuu, IPoBefleHNI0 TpaHcdysuit TuMQOILUTOB
TOHOPA BOCCTAHOBJIEHNE JTOHOPCKOTO KPOBETBOPEHNS KOH-
CTaTMpyeTCs Y GOMBLIMHCTBA MAaLeHToB K +180 mHro. IIpn
HeOOIbIIIOM YNCIIe HAbTIONEeHNIT IMeeTC s TEHIECHIIUA K yBe-
JMYeHNI0 061Iell BbDKMBAEMOCTH Y NMAIMEHTOB, KOTOPBIM
BoinonHeHa CO go amwro-TTCK.

KnioueBble cnoBa

Muenodubpos, TpaHCITAHTALINS ATIOTEHHBIX TEMOIIOITH -
YeCKIX CTBOJIOBBIX K/I€TOK, CIIJICHIKTOMMUA.
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Introduction

A decrease in the average telomere length, as well as chang-
es in the functions of shelterin complex and telomerase
(telomere complex) have been observed in various tumor
diseases including myelodysplastic syndrome (MDS) and
acute myeloid leukemia (AML). This is due to age-related
clonal changes in myeloid progenitor cells in hematopoie-
sis. Changes in the function of the telomeric complex can
contribute to tumor transformation, enabling tumor cells to
evade a crisis caused by short telomeres. At the same time,
it remains unclear by what mechanisms, in addition to ac-
quired mutations, a tumor cell is able to evade the crisis of
short telomeres in myeloproliferative diseases and maintain
its proliferative potential. The purpose of our study was to
investigate the values of key components of the telomere
complex (telomere length, telomerase expression, and genes
encoding shelterin complex proteins) in patients diagnosed
with tumor transformation resulting in high-risk MDS or
secondary AML aiming for evaluation of the role of telomere
complex in this process.

Materials and methods

The study included 74 patients with MDS/AML, at the me-
dian age of 53 years (38-58) (see Table 1). The control group
consisted of 37 healthy donors at a median age of 34 years
(27-43). The average length of telomeres and the relative ex-
pression level of telomerase genes and proteins of the shel-
terin complex were evaluated using real-time PCR.

Results

Statistically significant differences were found when com-
paring telomere length and expression levels of telomeric
complex genes between patients and healthy donors.

Table 1. Characteristics of patients

The median telomere length obtained for healthy donors
was 5.8 kb (1.5-7.9). The expression levels of the genes were
as follows: TRF1-210% (173-293), RAP1-297% (258-437)
and TIN2-141% (93-158). The telomere length for patients
is 1.3 kb. (0.8-3.2), TRFI1-162% (125-207), RAP1-179% (117-
398) and TIN2-80% (66-114) (p<0.05). In presence of high-
er numbers of undifferentiated blasts in bone marrow, there
decreased expression levels were found for RAPI (p=0.044),
TIN2 (p=0.041), and TPP (p=0.015) genes. A similar trend
was observed when assessing telomere lengths. The telomere
lengths were relatively shorter in patients with a complex
karyotype (p=0.022). Additionally, in patients with a dele-
tion of the long arm of chromosome 5, the expression levels
of the TRF2 gene were significantly reduced (p=0.045) com-
pared to the group of patients without detectable cytogenetic
aberrations. In patients with a transformation into high-risk
MDS/secondary AML, there is a significant inverse corre-
lation between the number of undifferentiated blasts in the
bone marrow and components of telomeric complex: TRF2
(r=-0.444, p=0.019), RAPI (r=-0.407, p=0.029), TERT (r=-
0.556, p=0.003), and TRF2 (r=-0.673, p=0.0001), as well
as telomere length (r=-0.419, p=0.019). This pattern was
not observed in patients who did not show evolving tumor
clones.

Conclusions

The obtained results demonstrated significantly changes in
functioning of telomere complex genes, which may be con-
sidered an additional marker of tumor progression.

Keywords

Telomere length, myeodysplastic syndrome, acute myeloid
leukemia.

Parameters Quantity, n Quantity, %
Number of patients 74 -
Gender Male 33 4455
Female 41 55.35
Median age 53 years -
Diagnosis MDS (low risk) 23 31.05
MDS (moderate risk) 8 10.8
MDS (high risk) 21 28.35
AML (secondary) 2 29.7
Cytogenetic Normal karyotype 40 48.8
characteristics Del(5q) 10 122
-1 13 15.86
+8 9 10.98
Complex karyotype 10 122
Mutations in genes TP53 3 4.05
DNMT3A 1 135
FLT3-ITD 1 135
SRSF2 1 135
ASXLT 2 21
60 CTT JOURNAL | VOLUME 12 | NUMBER 3 (SUPPLEMENT) | SEPTEMBER 2023 @ cttjournal.com



I CHRONIC MYELOPROLIFERATION
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Beepenue

CHIDKeHUe CpefiHell JUIMHBI TeJIoMep, M3MeHeHre (PyHKIVIA
LIeJITePMHOBOTO KOMIUIEKCAa ¥ TelloMepasbl (TeIOMEPHOrO
KOMIUIEKCa) HaOMIofaeTcss IpU MHOXKECTBE OIYXOJIEBBIX
3a00/IeBaHNI, TOM 4YUC/Ie IPU MUEIONUCIVIACTIYECKOM
curppome (MJIC) u octpom muenmongHoM nerikode (OMII).
ITO CBA3aHO C BO3PACTHBIMY KJIOHAJIbHBIMYU M3MEHEHMAMU
B MUEJIOUJHBIX KJIETKaX IpefNIeCTBeHHUKAX IeMOII093a.
VismeHeHNA B paboTe TEJIOMEPHOIO KOMIIIEKCA CIIOCOOHBI
BHOCUTD BKJIaJi B OIyXOJIEBYIO TpaHCHOPMALIO, IOMOTrast
OITyXOJIeBOJ KJIeTKe M30eKaTb KpU3Uca KOPOTKMX TeJIOMep.
ITpu sTOM OCTaeTcs HeACHBIM, 3a CYeT KaKUX MEeXaHM3MOB
B TEJIOMEPHOM KOMIUIEKCE, OIyXO/eBasi KIeTKa CIIocoOHa
He TOJIbKO YKJIOHATBCA OT KPM3MCa KOPOTKUX TeJIoMep Ipu
MuenonponudepaTuBHbIX 3a00/IEBaHMAX, HO ¥ CIIOCOOHA
Ha IIOffiep>KaHye CBOEro Ipo/muQepaTVBHOIO MOTEHIINA-
na. Llenp MCCIeTOBaHUA COCTOS/IA B M3YYeHMM 3HAUCHMUI
OCHOBHBIX KOMIIOHEHTOB TeJIOMEPHOIO KOMIUIeKca (Jyiu-
Ha TeJIOMep, 9KCIIPecchs TeJIoMepasbl I '€HOB, KOAMPYIO-
mux OeNKM IIeJTePVHOBOTO KOMIUIEKCA) y IAIMeHTOB C
KOHCTATMPOBAaHHOJ OIIyXOJIeBOJI TpaHcopMalmelt, mpu-
Bepmrert k MJIC Bbicokoro pucka mmn Bropmaromy OMII,
C LIeJIbIO OLIeHKY BK/Iafla TeIOMEPHOTIO KOMIIIEKCA B TaHHBII
Iporiecc.

Matepuanbl n meToabl

B uccnenoBanue Obui BKIOYeHb! 74 manuenTta ¢ MIIC u
OMJL; menmaHa Bo3pacTa coctaBuna 53 (38-58) roga (Tabm.
1). KouTponbHas rpynma coctosiia 13 37 340pOBbIX JOHO-
POB ¢ MenmaHolt Bo3pacra B 34 (27-43) ropga. CpenHsist -
Ha TeJIOMep U YPOBHU OTHOCKUTeNbHOI 3aKcmpeccun (OI)
TEeHOB TelloMepasbl 1 GENKOB LIEITEPMHOBOTO KOMIUTEKCA
OLIEHMBAJNUCh C McHonb3oBaHueM Merofa IIIIP B pexume
peanbHOTO BpeMeHI.

Pe3ynbrarsl

ITpu cpaBHeHUN AMMHBI TenoMep U ypoBHell OO reHoOB Te-
JIOMEpHOTO KOMITIEKCa MEXIY HalMeHTaM!U U 3[[0POBbIMU
IOHOpaMu OBUIM BBISIBJIEHBI CTATMCTUYECKN 3HAYMMbIE pa3-
4y, MefuaHbl NOTYyYeHHBIX 3HAYeHMII [ 3J0POBBIX
IOHOPOB COCTaBM/IM: [yIMHA Tenomep 5,8 k6. (1,5-7,9), O3
TRF1-210% (173-293), O9 RAPI-297% (258-437) u O3
TIN2-141% (93-158); mst maumeHTOB: AauHa Tenomep 1,3
k6. (0,8-3,2), O3 TRF1-162% (125-207), O9 RAPI-179%
(117-398) u 09 TIN2-80% (66-114) (p<0,05). Ha done
6onee BBICOKOTO KOMMYeCTBa HemuddepeHIpoBaHHbIX
6/1aCTOB B KOCTHOM MO3Te Ha0JIIOIalIoCh CHYDKEHUE YPOB-
Heit O9 renoB RAPI (p=0,044), TIN2 (p=0,041) u TPP
(p=0,015). [Toro6Hast TeHAeHLIMST HAOTIOATACD U [T OLleH-
Ke JUINH TelOMep, 3HaYeHNUsI KOTOPBIX OBbIIM CPAaBHUTETTBHO

KOpOUe y O0/IbHBIX ¢ KOMIUIEKCHBIM Kapuoturou (p=0,022),
a y IMaIJeHTOB C Jiellel el JUIMHHOTO IVIeYa 5 XpOMOCOMBI
yposenb O3 rena TRF2 6b11 3HaunMo cHipKeH (p=0,045) mo
CPaBHEHMIO C TPYIIIION MAIMeHTOB 6e3 BbIsABIEHHBIX LIUTO-
reHeTHYeCKMX abepparnit. Y ManmueHToB ¢ KOHCTATUPOBAH-
Holt TpaHcdopmariyert B MJIC BBICOKOTO p1iCKa/BTOPUYHBIIL
OMIJI obparaer Ha cebs1 BHMMaHMe yMepeHHas: oOpaTHast
KOPPEe/ALUs MEXAY KOINIeCTBOM HenuddepeHnnpoBaH-
HBIX 671aCTOB B KOCTHOM MO3r€ ¥ KOMIIOHEHTaMU TeJIO-
MepHoro komiiekca: O3 renoB TRF2 r=-0,444 (p=0,019),
RAPI r=-0,407 (p=0,029), TERT r=-0,556 (p=0,003) u TRF2
r=-0,673(p=0,0001), a raxxe mmmHON Temomep r=-0,419
(p=0,019), gero He HabMIOFAETCS Y MALMEHTOB 6e3 9BOMIO-
L[V OITYXO/IEBOTO K/IOHA.

BoiBopbl

[TonyyeHHble pe3ynbTaTHl IPOJIEMOHCTPUPOBANIN 3HAYMU-
Mble MI3MeHeHV B QYHKLIMOHNPOBAHNUM Te€HOB-TeIOMEPHO-
IO KOMIIJIEKCa, YTO, B CBOIO OYepe/ib I03BOJIAET PacCMaTpu-
BaTb B KaueCTBe JOIOTHUTEIbLHOTO MapKepa OIIyXOJIeBOi
IPOIPecCun.

KnioueBble cnoBa

Tenmomepsl, [nIMHA, MUETOAVCITIACTUYECKNIT CUHJIPOM,
OCTPBbIIL MUE/IOUIHBI JIETIKO3.
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Effectiveness of post-transplant cyclophosphamide in children and adolescents with
chronic myeloid leukemia after allogeneic hematopoietic stem cell transplantation

with reduced-intensity conditioning regimens

Polina V. Sheveleva, Elena V. Morozova, Anna A. Osipova, Olesya V. Paina, Olga A. Slesarchuk, Kirill A. Ekushov,
Tatyana L. Gindina, Nikolay N. Mamaeyv, Ekaterina A. Izmailova, Ildar M. Barkhatov, Tatyana A. Bykova,
Elena V. Semenova, Alexander D. Kulagin, Ludmila S. Zubarovskaya

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

Contact: Dr. Polina V. Sheveleva, e-mail: sheveleva_p@list.ru

Introduction

Allogeneic hematopoietic stem cell transplantation (allo-
HSCT) remains the only curative method for chronic mye-
loid leukemia (CML) resistant to tyrosine kinase inhibitors
(TKIs). Despite long history, the administration of condi-
tioning regimens depending on the intensity of doses and
the prevention of graft-versus-host disease (GvHD) still
represents an important issue. The aim of study to was to
evaluate the efficacy of reduced-intensity conditioning regi-
men (RIC) with post-transplant cyclophosphamide (PTCY)
to reduce transplant-related complications and mortality in
children and adolescent with CML.

Patients and methods

Sixteen patients (pts) had a failure to treatment with TKIs
and received allo-HSCT at the RM Gorbacheva Research In-
stitute between 2008 to 2022. The median age at allo-HSCT
was 16 years. Median time from diagnosis to allo-HSCT was
34 (5-188) months. At the moment of allo-HSCT, 6 pts were
in chronic phase (CP1, 5; CP2, 1 case), 7 pts in accelerated
phase (AP), and 3 pts in lymphoid blast crisis. Indications for
allo-HSCT in CP and AP were as follows: lacking or lost mo-
lecular response (MR) and/or cytogenetic response (CyR)
in 7 patients, disease progression to advanced phase (n=3),
T315I mutation (n=3). RIC regimen consisted of busulfan
8-10 mg/kg + fludarabine 150-180 mg/m? (n=13, 82%), or
melphalan 140 mg/m* + fludarabine 150-180 mg/m* (n=2,
12%). The myeloablative conditioning regime (MAC) con-
sisted of busulfan (16 mg/kg) with cyclophosphamide (120
mg/kg) used in 1 case (6 %). Matched related donor was
used in 4 pts, matched unrelated donor (UD), in 7 pts; mis-
matched UD, in 4 pts, haploidentical donor, in 1 case. GvHD
prophylaxis consisted of PTCY in 10 pts (63%), anti-thymo-

cyte globulin in 6 pts (37%). Bone marrow (n=7) or periph-
eral blood cells (n=9) were used as stem cell source; median
number of injected CD34+ cells was 3 (1.8 to 8.8), or 6.8 (5.0
to 13.6) x10°kg weight of the recipient, respectively.

Results

Fourteen patients (87%) achieved engraftment with a medi-
an of 19 days (11 to 27); 14 of them achieved complete hema-
tologic response and cytogenetic remission; 10 pts achieved
complete molecular remission (CMR) on day +100. Two pa-
tients received second allo-HSCT due to graft failure, and
one of them received third allo-HSCT. Grade III-IV acute
GvHD was registered in 20% (n=2) of cases in PTCy group
and 33% (n=2) in ATG. Severe chronic GvHD was regis-
tered only in ATG-treated group (n=3; 50%), and was not
documented in PTCY group. Four pts (25%) relapsed after
allo-HSCT. Among them, one pt with hematologic relapse
received chemotherapy + second-generation TKIs, 3 pts with
molecular relapse underwent donor lymphocyte infusions +
2G-TKIs thus resulting into CMR. Four pts died due to the
following reasons: grade IV aGvHD in one pt with MAC,
severe ¢cGvHD (n=1), severe infection (n=1) after third
allo-HSCT, and disease progression (n=1). OS after allo-
HSCT was 75 % with a median follow-up of 55 months.

Conclusions

Allo-HSCT with RIC and PTCy is an effective and relative-
ly safe therapeutic option in children and adolescents with
TKI-resistance CML.

Keywords

Chronic myeloid leukemia, allo-HSCT, children, adoles-
cents, reduced-intensity conditioning.

3¢¢EKTVIBHOCTb NOCTTPAHCMIAHTALMOHHOI0 qunod)ocd)aMMp,a v feten u NMnoApOCTKOB C XPOHUYECKUM
MUWESIONAHbIM NIeAKO30M, nonyymnsLinxX asyioreHHyK TpaHCnIdHTaLN0 reMono3ThyeCcKnx CTBON0BbIX
KNeToK C peXXUMOM KOHAULMOHMPOBAHUA CO CHMXKEHHON UHT@HCUBHOCTbIO 103

Ilonuna B. IlleBeneBa, Enena B. MoposoBa, Anna A. Ocunosa, Oneca B. Ilanna, Onbra A. Cnecapuyk, Kupunn A. Ekymos,
Tarpsna JI. Imaguna, Huxomait H. Mamaes, Exarepuna A. Vismaiinosa, lnegap M. Bapxatos, Tatbsana A. BpikoBa,
Enena B. CemenoBa, Anexcanpp [I. Kynarun, /Tropmuna C. 3y6apoBckas

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

muenonpHoro neitko3a (XMJI) pesucTeHTHOTO K MHIMOMU-
topam tnposunkuuas (JITK). Hecmorps Ha jmTenbHOCTD
IpYMeHEHVsI, HasHAdeHMe PEXUMOB KOHAMIMOHUPOBA-
HIsI B 3aBUCHMOCTY OT MHTEHCUBHOCTHU [03 U IpOduIaK-

Beepenue

AjoreHHas TPaHCIUTAHTALMA TeMOMOSTUYECKNX CTBOJIO-
BbIX KeToK (ammo-TI'CK) ocraeTcss eqMHCTBEHHBIM M3TIe-
YMBAIOI[VM HAIVIeHTOB METOJOM Tepaluy XPOHNYECKOTO
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THKA peaKkLMM «TPAaHCIUIAHTAT NpoTuB xo3sayuHa» (PTIIX)
[0-TIPeXXHEMY SB/II0TC pakTopamu usydenus sddexTns-
Hocti awto-TTCK. Lens uccnenoBanys: oneHUTh 9 dex-
TYBHOCTb PEXJMa KOHAVLIVMOHMPOBAHNUA CHIDKEHHOJ VH-
teHcuBHOCTI 103 (PVIK), mpodummaxtuxu PTIIX Ha ocHOBe
HNOCTTPaHCIIaHTalMOHHOro 1uKknodpochamuma (IITHd)
IJL CHVDKEHISA OC/IOKHEHUI U JIETATIbHOCTY, CBA3AHHOI C
anno-TI'CK, y geTeit u mogpocTtkoB ¢ XMJL.

MMaumeHTbl M MeToAbI

B uccnenoBanme BK/IOYEHO 16 MaIMeHTOB ¢ Heypmaueil Te-
panuu VTK, xotopoim BuimonHeHa amno-TTCK B HUU
JOInT um. P.M. TopbaueBoit ¢ 2008 mo 2022 rr. Mexnana
Bo3pacTta Ha MoMeHT ayno-TT'CK cocraBma 16 met. Megu-
aHa BPEMEHU OT MOMEHTa IIOCTAHOBKM JAMAarHo3a 0 BBIIOJI-
Henus amio-TI'CK - 34 (or 5 mo 188) mecsana. Ha MoMeHT
nposefienna awto-TICK 6 mai. HaxofunIuch B XpOHMYe-
ckoit pase (XO1 - 5, XD2- 1 cnyuaes), 7 — B pase akcenepa-
yn (PA), 3 - B G1acTHOM Kpuse 110 TuMQOUFHOMY TUITY.
[Mokasanmamn k anno-TICK B X® u QA cramm: oTCyTCTBME
wm yrpara MonekyasapHoro (MO) u/wam nuroreHeTude-
ckoro orseta (IJO) - 7, y 3 manueHTOB — Iporpeccus Ko
NponBUHYTHIX (a3, 3 manyenrta — ¢ mytanuest T3151. PVK
BKII04Yas OycynbdaH B fo3e 8-10 Mr/kr + ¢ynapabus 150-
180 mr/m* (n=13, 82%) nnu mendanan 140 mr/m* + dyma-
pabun 150-180 mr/m? (n=2, 12%). MuenoabmaruBHbIi pe-
UM Koupunuonuposanusa (MAK) Bxmowan Oycynbdan
B fjose 16 mr/xr + nuxnopochamun 120 mr/xr (n=1, 6%).
VcTOYHMKOM TpaHCIUIAHTaTa ObIIM MOTHOCTBIO COBMECTH-
MBIl POICTBEHHBIN (n=4) 11 HepOACTBEHHBI (N=7) JOHOPHI,
YaCTUYHO COBMECTVMBII HEPOACTBEHHBII HOHOP (n=4) n
ramtonfieHTuHbIl foHop (n=1). [Tpodunaxruxy PTIIX ¢
npumeHenueM [1TI¢ nposommmm y 10 manventam (63%),
AQHTUTVMMOLUTAPHBIN DIOOYIMH NPUMEHSIN B 6 CIydasx
(37%). Victounukom I'CK 6bLmy: KOCTHBIN MO3T Y 7 Tamu-
€HTOB, Iepudepudeckyue CTBONOBbIE KICTKM KPOBU B 9
cnyyasx. Menuana xonmuecTBa kinetok CD34+ cocraBuma
3 (1,8-8,8) unu 6,8 (5,0-13,6) x10°/Kr Macchl pelUINeHTa,
COOTBETCTBEHHO.

MP-08

Pe3synbtatbl

[TpyyxuBeHMe TPAHCIUIAHTATA JOCTUTHYTO Y 14 ManeHToB
(87%) ¢ menmanoit 19 pgHeit (11-27), 3 Hux B 14 cryvasax
KO IHIO +100 JOCTUTHYT IIO/IHBI T€MATOIOINYECKIUIT OTBET
u ITIO; y 10 manuentos — [IMO. B cBsA3n ¢ HenmpyoKusie-
HIUeM TPAaHCIUIAaHTaTa 2 MaI[ieHTaM BBIIIOTHEHA IIOBTOPHASA
amno-TI'CK, y ofHOro M3 HMX BBIIOTHEHA TPETbsA a/Io-
TI'CK. Ocrpas PTIIX III-IV cTenenu 6bu1a B 20% ciydaes
(n=2) B rpynme IITI¢, 33% (n=2) - B rpynmne ATT. Xponu-
yeckas PTIIX Tsokenoii cTernenn pasBuuach TOMbKO B TPYII-
ne ATT u cocraBuna 50% cirydae (n=3). Penupus mocie
awto-TT'CK nabmogam y 4 manuenTos (25%). V13 Hux y op-
HOTO, B CBAI3M C TeMaTOJIOTMYECKIIM PenVAUBOM, IIPOBefieHa
xumrmorepanust B kom6unanyu ¢ VITK II nokonenus, 3 ma-
I[VIEHTa C MOJICKY/LAPHBIM PelVANBOM HOMY4VIn MHQY3MIo
nonopckux mumoruros ¢ MITK I mokoneHus ¢ goctmxe-
HyeM [IMO. JleTabHBbIi UCXOJ, ObUI y 4 IALIMEHTOB: 13 HUX
y 1 60mpHOrO ¢ MAK - B cBA3u ¢ octpoit PTIIX IV creneny;
y 1 mauueHTa — BBUJY OC/IO>KHEHIIL TSXKEI0M XPOHUYECKON
PTIIX; y 1 manuenta — nocne tpetbeit anno-TTCK B cBa-
31 ¢ uHQeKnueil u B 1 cIydae — B pesy/brare IpOrpeccuun
OCHOBHOrO 3aboneBaHuA. O6masg BBDKMBAEMOCTb IIOCTIE
amno-TTCK cocraBuma 75% mpm MefuaHe CPOKOB HAOITIO-
nmeHus 55 mecsiies.

BoiBopbl

Anno-TI'CK ¢ mpumenenuem PVIK, IITI¢ sBrsercs ad-
(eKTUBHOI U OTHOCHUTENBPHO O6e30IIacCHOII TeparleBTHde-
CKOI1 onMen y fereit u mofpoctkoB ¢ XMJI, pesucTeHTHbIX
k I'TK pasHbIX oKoseHnMit.

KnioueBble cnoBa

XpoHudecknit MuenonpHbIN jtetikos, amno-TTCK, petw,
MOAPOCTKM, KOHJUIIMOHMPOBaHe HU3KOl MHTEHCUBHOCTI.

| Evaluation of hemostatic balance in patients with Ph-negative myeloproliferative neoplasms

Natalia N. Silina, Olga G. Golovina, Natalia E. Korsakova, Olesya Yu. Matvienko, Elizaveta V. Efremova, Sergey V. Voloshin
Russian Research Institute of Hematology and Transfusiology, St. Petersburg, Russia
Contact: Dr. Natalia N. Silina, phone: +7 (921) 787-16-35, e-mail: nnper37@gmail.com

Introduction

Thrombosis is a frequent complication of polycythemia vera
(PV), essential thrombocytemia (ET) and primary myelofi-
brosis (PMF). The integral methods are used to identify hy-
percoagulation as a predictor of thrombosis development.
Our aim was to evaluate the hemostatic balance in patients
with myeloproliferative neoplasms (MPN).

Materials and methods

We have examined blood clotting in 20 healthy individuals,
59 patients with PMF, 69 with PV and 38 with ET. Their ther-
apy included antiplatelet drug (acetylsalicylic acid - ASA),
and targeted cytoreductive treatment used in various com-
binations. Some of the patients did not receive treatment.

The hemostatic balance was calculated by the formula:
CI = ETP_,,"/STM, ,, where CI is the coagulation index,
ETP,, " is the normalized endogenous thrombin potential
of the patient in the thrombin generation test, STM_, re-
flects sensitivity to thrombomodulin. An increase in CI in-
dicates a change in the hemostatic balance towards hyperco-
agulation, and its decrease indicates hypocoagulation state.
Microsoft Excel and STATISTICA 12.0 programs were used
for statistical evaluation.

Results

A significant increase in CI was noted in patients with PMF
receiving ruxolitinib or without therapy (Me; Q1-Q3: 5.34;
2.98-11.43, 3.19; 2.37-7.28 versus 1.91; 1.61-1.17 in healthy
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individuals, respectively); in patients with PV receiving
cytoreductive +ASA therapy or without treatment (2.40;
1.70-3.29 and 2.70; 1.98-3.61, respectively). Patients with ET
tended for increase of this parameter.

Conclusions

An increase in CI in patients with MPN indicates an imbal-
ance in the hemostasis system directed towards hypercoag-
ulation. These changes are most pronounced in the patients

CHRONIC MYELOPROLIFERATION I

without treatment, as well as in those treated with cytoreduc-
tive and targeted drugs. Evaluation of hemostatic balance in
patients with MPN will allow to personalize the approach to
identifying predictors of thrombosis and to consider appro-
priate preventive measures.

Keywords

Polycythemia vera, essential thrombocytemia, primary mye-
lofibrosis, blood clotting index.

OueHka remoctatyeckoro banaHca V NMallueHToB C Ph-HeraTueHbIMK MVIEJ]OHDOJ'II/Id)EpaTVIBHbIMI/I

HOB006pa30BaHV|ﬂMVI

Haranbsa H. Cununa, Onbra I. TonoBuna, Haranes E. KopcakoBa, Onecs 0. MarBuenko, Ennszasera B. Eppemosa,

Cepreii B. Bomomun

Poccuiickuii HUN eemamonozuu u mpancpysuonoeuu, Canxm-IlemepOype, Poccus

Beepenue

Tpom603 — YacToe OCTIOKHEHUE MCTUHHOIN MONMMIIUTEMUN
(M11), accenumanbroit Tpombonuremun (T) u nepBryHO-
ro muenopudposa (IIM®). [In1a BbIABIEHNA TMIIEPKOATy-
JIALUY, KaK [IPEFUKTOPa Pa3BUTHsI TPOMOO03a, MCIIONB3YIOT
MHTETPATbHBIE METOJBI.

[lenbio paboThI ObI/Ia OLfeHKA TeMOCTATNYeCKOro Hamanca y
MAIMEHTOB C MUENONponudepaTuBHBIMU HOBOOOpa3oBa-
uusmu (MITH).

Marepuanbl n metToabl

Hamn o6cnenoBano 20 370pOBBIX /Mil, 59 TalMeHTOB
¢ [IM®, 69 - ¢ UII n 38 - ¢ IDT. JleueHre BKIIOYATIO aH-
THarperaHTHyio (apermicammipioBas kuciaora — ACK),
LUTOPERYKTUBHYIO, TapreTHYI0 Tepalnio B Pas3IMIHBIX
KoMOuHanuaAx. YacTb 6ONMBHBIX He IONMydana jaedeHus. le-
MocTatudeckuit 6amanc Bbraycasamu mo ¢opmyne CI =
ETP,, N/STM, , tae CI - ungexc koarymauuu, ETP N -
HOPMaJIM30BAHHBIN OHJIOTEHHBII MOTEHIMaa TPOMOMHA
MIAIVIeHTa, MOTYYeHHbII B IOCTAaHOBKE TeCTa TeHepaluu
TpoM6buHa, STM,, — 9yBCTBUTENTBHOCTb K TPOMOOMOJTY/IH-
Hy. YBemuuenne Cl cBuzieTenbCcTBYeT O C/IBUTE IeMOCTATH-
4eCcKOro 6ajiaHca B CTOPOHY I'MIIEPKOATY/LALIVIN, CHYDKEHNE —
o runoxoary/sauumn. Vicronb3oBamy mporpaMMel Microsoft
Excel u STATISTICA 12.0.

MP-09

Pe3synbtathbl

3naunmoe nosbieHne Cl ormedeHo: y manyeHTos ¢ [IM®,
MOTYYaloIMX pyKcomuTuHub mwim 6e3 tepamm (Me; Ql-
Q3: 5,34; 2,98-11,43, 3,19; 2,37-7,28 mpotms 1,91; 1,61-1,17
B HOPME COOTBETCTBEHHO); ¥ 6ombHbIX MII, momyJarommux
muropenykrusHyto = ACK repammio nnu 6e3 nevenns (2,40;
1,70-3,29 u 2,70; 1,98-3,61 coorBeTcTBeHHO). ITalmeHThI C
9T uMenu TeHAEHINIO K IOBBIIIEHIO JAHHOIO ITIOKA3aTe/IA.

BoiBopbl

Yeenmnuenne CI y naumentos ¢ MIIH cBupeTenscTByor o
mucbanmaHce B CHCTeMe FeMOCTa3a, HAIPaBIeHHOM B CTO-
POHY TuIepKoaryasauuy. VIsMeHeHus: Hambozee BbIpaXke-
HbI Y OOIbHBIX 0e3 JIeueHNs, a TaKkXKe IIPU Teparui LUTO-
PEeNyKTMBHBIMU ¥ TapreTHpIMu IIpemaparamy. OreHka
reMoCTaTH4ecKoro 6anaHca y nanuentos ¢ MITH nossonut
IIEpCOHANIM3NPOBATb MOAXOJ, K BBIABIEHUIO IPENUKTOPOB
pasBuTHA TpoMbO3a ¥ HA3HAYEHUIO MPOQPUIAKTUIECKUX
MepOIPUATHIL.

KnioueBble cnoBa

VictuHHasA NOMMUMTEMUS, 3CCeHIManbHas TpoMmbouuTe-
My, HEPBUYHBI MUenohn6po3, MHAEKC FeMOKOATY/IALNN.

Characteristics and results of treatment of patients with blast crisis of chronic myeloid
leukemia who did not receive allogeneic hematopoietic stem cell transplantation

Julia S. Yakovleva, Ksenia S. Tsvirko, Yulia Yu. Vlasova, Ivan S. Moiseev, Elena V. Morozova, Tatiana L. Gindina,

Alexander D. Kulagin

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

Introduction

Even in the era of tyrosine kinase inhibitors (TKIs), the out-
come of patients with blast crisis (BC) chronic myeloid leu-
kemia (CML) continues to be poor with a median overall
survival (OS) of less than 1 year. There is no standard ap-
proach to BC treatment. The objective of the present study

64 CTT JOURNAL | VOLUME 12 | NUMBER 3 (SUPPLEMENT) | SEPTEMBER 2023

was to evaluate treatment outcomes, mainly overall survival
(OS), in patients with CML BC.

Patients and methods

A total of 101 patients (73% males and 27% females) with
verified CML BC receiving treatment in RM Gorbacheva
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Research Institute were included in this retrospective cohort.
Therapy efficacy was evaluated according to the European
LeukemiaNet (ELN) criteria.

Results

The median age at the time of diagnosis CML was 39 (18-
71) years (Table 1). 69 patients (68%) were diagnosed in
the chronic phase (CP), 15 patients (15%) in the acceler-
ation phase (AP) and 17 patients (17%) were diagnosed
with de novo BC, which was myeloid-type in 12 cases
(71%) and lymphoid, in 5 cases (29%). The median age at
the first BC was 44 (21-76) years, with a median time of 34
(0-248) months since the diagnosis. Most (80%) BCs were
myeloid, extramedullary lesions were seen in 10% of cases.
The cytogenetics data at the first BC was available in 91 (92%)
cases. Additional chromosomal abnormalities (ACAs) were
present in 38 (41%) cases, most frequently +8 (30%), 3q26.2
rearrangement (17%), extra Ph (17%), -7 (16%), +19 (11%)
and complex karyotype (50%). T315I was the most common
ABL1 mutation (44%). Most patients received complex ther-
apy regimens combining chemotherapy and TKIs (59%), in
28% cases chemotherapy-only, and in 13% cases TKIs-on-
ly regimens were used. Allogeneic hematopoietic stem cell

Table 1. Clinical characteristics of the patients

transplantation was not performed due to progression, se-
verity of condition, presence of significant concomitant pa-
thology, lack of donors, patient refusal. Clinical response
was evaluated in 79% of cases, with 54% of patients being
resistant to 1*-line therapy, 1% of patients reaching AP, 45%
of patients reaching CP (without complete hematologic re-
sponse (CHR) in 6%, CHR in 94%, cytogenetic response in
31%, molecular response in 14% of cases). In 24% of cases a
27 BC developed. The median OS from the first BC was 11
months. At the time of the last evaluation 19% of patients
were alive and 81% died.

Conclusion

The outcomes of patients with CML BC remain poor, with
a median OS less than 1 year. Prompt diagnosis and treat-
ment initiation as well as timely transition to allogeneic he-
matopoietic stem cell transplantation are crucial to achieve
a response.

Keywords

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

Characteristic N (%); median [range]
Sex Male 14 (13%)
Female 27 (27%)
(P 69 (68%)
AP 15 (15%)
Phase at the onset of the disease BC 17 (17%)
Myeloid 1217 (M%)
Lymphoid 5/17 (29%)
Age at diagnosis, years 39 (18-71)
Age at 1t BC, years 44 (21-76)
Median time from disease onset to 1*t BC, months 34 (0-248)
From CP to Tt BC 51(0.9-248)
From AP to 1*t BC 39 (0.6-176)
Myeloid 81 (80%)
. : Lymphoid 13 (13%)
Variant of 1* BC Mixed phenotype 2 (2%)
Isolated extramedullary blast crisis 5 (5%)
Extramedullary disease 10 (10%)

AP, acceleration phase; BC, blast crisis; CP, chronic phase.

XapaKTepucTuka v pe3ynbTaTbl Tepanuu NaLMeHToB C 61acTHbIM KpU30M XPOHMYECKOr0 MUESTONHOIO
NenK03a, He NONYYMBLLMX ANJIOTEHHYI0 TPAHCMIAHTALIMIO FeMOMO3TUYECKIUX CTBOMOBbIX KIETOK

I0Omu= C. fxoBneBa, Kcennsa C. I1Bupko, I0mms 10. Bracosa, VIBan C. Moucees, Enrena B. Mopo3sosa, Tarbsana JI. Inapuna,

Anexcanpp [I. Kymarnn

HII demcxkoti onkonozuu, eemamonozuuy u mpancnaanmonozuu um. P. M. Top6auesoti, Ilepsviii Cankm-Ilemep6ypeckuil
eocyoapcmeentulil meouyunckuti ynusepcumem um. M. I1. ITaenosa, Cankm-Ilemep6ype, Poccus

Beepenue

Jlaxxe B 910Xy NpVMEHEHNsT MHIMONTOPOB TUPO3MHKIHAS
(MITK) ucxons marmenToB ¢ 6mactabiM Kpusom (BK) xpo-
HUYECKOr0 MMeNIoNAHoro jeiikoza (XMJI) ocratorcs Hey-
TOBJIETBOPUTEIBHBIMU C MEIMAHOI 00II[ell BBDKIUBAEMOCTHI
(OB) menee 1 roga. CranmapTHoro mopxoaa K repanuu bK

He cyujecTByeT. Llenb paboThl: MCCIefl0OBaHNe BBLIIIOTHEHO
C L|e/IBIO OL[EHKU Pe3y/IbTaTOB TePaIINii, [JTABHBIM 00pasoM
OB, y manimenToB ¢ BK XMJL

MMaumeHTbl 1 MeTOAbI

B perpocmekTuBHY0 KOropry 6sul BKIfodeH 101 maryeHT
(73% My>xamH 1 27% >KeHIIVH) ¢ BepupuipoBaHHbIM X MJI
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BK, nonyunsumx nevenne B HVM JOIuT um. P. M. Top6a-
4eBoit. DPPeKTUBHOCTD TepaINI OL[eHIBAIACh B COOTBET-
ctBuu ¢ Kputepusimu European LeukemiaNet (ELN).

Pe3ynbrarsl

Mepnana BospacTa Ha MOMEHT IIOCTaHOBKM AyarHoza XMJI
cocraBua 39 ser (18-71). Y 69 manmenTos (68%) 6bima mu-
arHoctupoBaHa xpoHndeckas ¢asa (XP), y 15 nanyueHToB
(15%) - ¢asa axcenepanym (PA), y 17 naunenrosn (17%) —
BK de novo, xotopslit B 12 cny4asax (71%) 6pin Muenous-
HBIM, B 5 crny4dasx (29%) - mumdonnnbiit (Tabn. 1). Menu-
aHa BospacTa npu nepsoM BK cocrasuia 44 ropa (21-76),
MefiMaHa BPEMEHM C MOMEHTa IIOCTAHOBKM IMar€osa — 34
Mmecsana (0-48). BonpumucTBo (80%) BK Ob111 MyenonmHbI-
MU, 9KCTpaMeRy//IsIpHble ITOpaskeHus Habmoxanmuch B 10%
cny4vaes. [laHHbIe [UTOreHe THKY IIpy IepBoM BK 6bumn o-
cTynHel B 91 (92%) cnydae. JlononHUTEIbHBIE XPOMOCOM-
Hble anoMamuu (JXA) npucyrcrBoBamu B 38 (41%) cmyda-
Ax, Hamnbosee dacto +8 (30%), mepecrpoiika 3q26.2 (17%),
pononHutenpHas Ph-xpomocoma (17%), -7 (16%), +19
(11%), xomrutekcubiit kapuortut (50%). Hanbonee pacrpo-
cTpaHeHHoi MyTauueit ABL1 6pima T3151 (44%). Bonpiima-
CTBO IIAL[EHTOB IO/IyYaay KOMOMHVPOBAHHYIO TepAINio,
couetaromyio xumuorepamuio u TK (59%), B 28% cryda-
€B JICII0/Ib30BajIach TOJIbKO XUMMoTepanus, B 13% — ToJb-
ko MTK. AmoreHHass TpaHCIUIAHTAIMSI T€MOMIOITIYECKUX
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CTBOJIOBBIX K/IETOK He IMPOBOANTIACH B CBA3U C IIPOTPeccu-
poBaHUEM, TAKECTbIO COCTOSHIA, HATMYMEM 3HaYMMOII CO-
IyTCTBYIOIEI TaTONIOTUY, OTCYTCTBMEM JOHOPOB, OTKa30M
maryenTa. [laHHbIe 06 OTBeTe Ha TepPAIUIo JOCTYIHBI B 79%
CIydaeB, Ipy 9TOM 54% IAalMeHTOB OBUIN PE3UCTEHTHBI K
Tepanuu 1-it muHNY, 1% manneHToB goctur ®A, 45% ma-
uneHToB gocturnu X@ (6e3 IONTHOrO reMaToIornYecKoro
otBeta (IITO) B 6%, I[IT'O B 94%, UTOTeHETUYECKMIT OT-
BeT B 31%, MONEKYNAPHbIN OTBeT B 14% cmydaes). B 24%
cnydaes passuiicsa Bropoit BK. Mennana OB ot nepsoro BK
coctaBuna 11 mecanes. Ha MoMeHT mocnemHero Busuta 19%
[TALIIEHTOB ObUIN KIBBI, 81% YMepIn.

3aknyeHue

Kmuanaeckne mcxompr manmentoB ¢ bK XMJI ocrarorcs
KpajiHe HeyHoBIeTBOpPUTeNbHbIMY, MenuaHa OB cocras-
nsgeT MeHee 1 roma. PaHHAA qUarHOCTMKA, HAYaJIO JIeYeH NS,
a TakKe CBOEBPEMEHHBII IepeXofi Ha a/UIOTeHHYI0 TpaHC-
IUTAHTAIINE0 TeMOIIO3TUYECKNUX CTBOJIOBBIX KJIETOK UMEIOT
pelnamlee 3HaYeHMe IJIA YAy4IIeHUA MCXOMOB Y MaHHBIX
MaIieHTOB.

KnioueBble cnoBa

XpOoHNYECKNUIT MUETIOMIHBII T IK03, 67IaCTHBIIT KPW3, MHI M-
OUTOPBI TUPO3MHKIHA3.

| Haploidentical stem cell transplantation for aplastic anemia patients: one-center experience

Zalina T. Fidarova, Dmitry K. Bessmertnyy, Anton V. Luchkin, Mikhail Y. Drokov, Anastasia V. Abramova,
Artur V. Bulgakov, Vera V. Troitskaya, Larisa A. Kuzmina, Flena A. Mikhailova

National Medical Research Center for Hematology, Moscow, Russia

Contact: Dr. Dmitry K. Bessmertnyy, e-mail: dmitry_bessmertnyy@mail.ru

Introduction

Modern guidelines for acquired aplastic anemia (AA) are
widely recognized and reproducible. However, critical con-
ditions in disease onset or refractoriness can’t be managed
by using standard protocols. In such cases decision should
be made within a short time period. A great progress in ap-
plication of haplo-HSCT over the past decade argues for its
usage when treating the AA patients. Our aim was to ana-
lyze results of HSCT from related haploidentical donor for
patients with AA at the onset, upon refractory course and
disease relapse.

Materials and methods

We performed three allo-HSCT from haploidentical donor
for patients with AA at the Department of Hemoblastosis,
Chemotherapy and Bone Marrow Failure, and HSCT unit
at the National Medical Research Center for Hematology
(Moscow, Russia) from 2020 until 2023. Clinical characteris-
tics of the patients are presented in Table 1. All three patients
had different stages of the disease course at the time of allo-
HSCT, i.e., de novo AA, relapse of AA and refractory AA.

Results

Two patients are alive at the time of analysis. One patient
died (Ne3) due to progression of infectious diseases caused
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by graft rejection. The median of neutrophil recovery was 16
(15-28) days, what helped to control the course of critical
infectious complications. As far as we can state, inclusion of
rabbit ATG into conditioning regime is crucial for prevent-
ing graft rejection.

Conclusion

Haploidentical SCT from related donor may be considered a
salvage therapy for patients with AA with severe infectious
complications on any stage of the disease.

Keywords

Aplastic anemia, hematopoietic stem cell transplantation,
haploidentical donor.
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Table 1. Characteristics of the patients
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o SAA, 15 Mother, | rATG/Flu/Treo, G-CSF Mucormycosis of +16 months,
Nl de novo 18 yo. months None 40 y.o. from day +5 Py nasal sinuses 28 days full remission
Pneumonia,
o Refractory Moter, | rATG/Flu/Treo, G-CSF Invasive lung +4 months,
N2 SAA 21yo. | 9 months hATG 46 y.0. from day +5 Py aspergillosis, 1> days full remission
Paraproctitis
N | RelaPse | oo [72 months | 3 COUTSes | Mother, Flu/Treo PtC spenesl;;“ ffnu'ﬁaﬁb; 16 days Grzna:rt]trheie;ﬁfrt]oﬁ?:t?;u?
of SAA yo. of hATG | 43yo. | G-CSF from day +20 Y P Y 0!
spp.) complications

SAA - severe aplastic anemia;rATG - rabbit anti-thymocyte globulin; hATG - horse anti-thymocyte globulin; Flu - fludarabine; Tro - treosu-

fan; G-CSF - granulocyte colony stimulating factor; PtCy - post transplantational cyclosporine; ALF - acute lung failure.

OnbIT TPAHCMIAHTAUWW aJUJTOFe@HHbIX reMOno3TUYeCKNnX CTBOJTIOBbIX KNETOK OT ranjionjeHTuyHoro

noHopa 60nbHbIM npuobpeteHHon AA

3amuua T. ®upaposa, Imurpuit K. beccmepTHsiit, AuToH B. JIyukun, Muxann 1O. [Ipokos, Anacracusa B. A6pamosa,
Aptyp B. bynrakos, Bepa B. Tpounxkas, JIapuca A. Kysbmuna, Enena A. Muxaiinosa

HavyuonanvHulii meouyuHckuii uccnedosamenvckuti uenmp eemamonoeuu, Mockea, Poccust

BeepeHue

AnroputMsl BefieHuUs1 60/IbHBIX AA SIBIISIIOTCSI OCHOBOIIOJIA-
FAIOL[VIMU U BOCIIPOM3BOAVMBIMY [/Is1 GOIBLINHCTBA 6OMIb-
HBIX NPUOOPETEHHOI aIIacTudeckoir aHemueil. OmHaKO
pasBUTME TSDKEIBIX OCTIOXHEHHUIT B fiebioTe 3a0071eBaHNs
win B c1ydae pedpaxrepHoit AA He Bcera MOXKHO pac-
CMaTpMBAaTh B paMKaX CTaHIAPTHBIX IIPOTOKOIOB. B Takux
CTy4asix HeOOXOAMMO IIPVHVMATh peIIeHNe B YCIOBUIX
JIMMUTA BpeMeHM. 3HaYMTeNIbHBIN IIPOrpecc 3a MOoC/efHee
JecATIIeTe B PA3BUTMM TAIUIOMICHTMYHON TpaHCIIaH-
TalM TeMornoaTnieckux kierok (ramwro-TI'CK) mpnm 37mo-
Ka4eCTBEHHBIX 3a00/IeBaHNSAX CUCTEMbl KPOBU IIO3BOJISIET
paccMaTpuBaTh ee B HACTOsILIee BpeMs 1 [/Ist O0/IbHBIX AA.
Ilenpio Hameil paGoThI OBUI aHAIN3 OIBITA IIPOBELEHI
TT'CK OT pOACTBEHHOTO TaIIOUAEHTUIHOTO JOHOPA 6OMb-
HBIM IIPNOOPETEHHOIT aIlTACTUIECKOIT aHEMUEIL.

Martepuanbl n metoabl

B ormenenun XT remo6mactosos u JIK ¢ 6mokom TKM u
TICK HMMUI] rematomorum ¢ 2020 mo 2023 1. mposepe-
Hbl 3 amoreHHbIX-TTCK 0T ramaonpeHTMYHOro HOHOpa
6onbHBIM AA. XapaKTepuCTHKa NallMeHTOB MpeCcTaBlIeHa
B Tabm. 1. Bce 60/mbHBIC OBIIM Ha PasHbBIX STAllaX TEUEHU
6o7ne3Hn, a UMeHHO: de novo AA, peunnus AA u pedpax-
TepHaa AA.

Pe3ynbratsl

JIBoe GONMbHBIX YKMBBI HA MOMEHT aHanu3a. OnuH 60N1bHOI
moru6 (Ne3) B pesy/brare Iporpeccuu MHPEKIMOHHBIX OC-
JIOXKHeHuIT Ha (OHe OTTOP)KEHNsI TPaHCIUTaHTaTa. MenaHa
BOCCTAHOBJIEHHS JIEMKOLUTOB cocTaBmaa 16 (15-28) muerr,
YTO IIO3BOJIMJIO CHEPXKATh TedeHIe KPUTUIeCKIX NH(eKI-
OHHBIX OCTIOKHeHMIT. HacKONMbKO MOXKHO CY[IUTD ITO PE3YIIb-
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TaTaM, BK/IIOYEHME KPOIMNIbETO ATT B PEXUM KOHAMINO-
HMpOBaHNA ABIAETCA HeO6XO,E[I/IMbIM A7 IIpEeAOTBpALIeHNA
OTTOP>KEHIMA TPaHCIIJIAHTaTa.

3aknioyeHue

Anno-TI'CK oT ranIonieHTMYHOTO JOHOPa MOXKET paccMa-
TPUBATDHCA KaK OIIOVA CIIAaCEHUA 60III)HI)IX AA ¢ TsDKenpIMu
OCJIOXKHEHVAMU Ha JII000M 3Talle Te4eHNA 3a00/IeBaHNA.

KniwoueBble cnoBa

[TpnobpeTeHHas amIacTUYecKas aHeMIsI, TPAHCIUIAHTALIVI
reMOIIO3TIYECKUX CTBOJIOBBIX K/IETOK, FaIUION/eHTIYHbIN
TOHOP.
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Long-term outcomes following hematopoietic stem cell transplantation in patients with

Fanconi anemia: results from a single center

Anastasia V. Doronina, Elena B. Machneva, Ludmila V. Olkhova, Yulia A. Nikolaeva, Mariia S. Kuricina,
Michail M. Antoshin, Ekaterina A. Pristanskova, Elena V. Skorobogatova

Russian Children’s Clinical Hospital, a Branch of N. I. Pirogov Russian National Research Medical University, Moscow, Russia

Contact: Dr. Anastasia V. Doronina, phone: +7 (926) 785-37-07, e-mail: mezentseva_a_v@mail.ru

Introduction

Fanconi anemia (FA) is an inherited autosomal recessive dis-
ease characterized by congenital developmental abnormali-
ties and bone marrow failure leading to severe anemia, neu-
tropenia and thrombocytopenia. The only curative option of
correction of bone marrow failure in AF is the hematopoietic
stem cells transplantation (HSCT).

Materials and methods

Over the period of November 1994 to December 2022,
HSCT was performed in 38 patients (16 boys and 22 girls)
with FA: 36 patients had severe bone marrow failure; 2 pa-
tients had myelodysplastic syndrome transformation. The
average age of patients was 9.5 years (3.7-15.0). 24 patients
(63%) had a matched related donor, while the remaining 14
patients (37%) had a transplant from a matched unrelated
donor (MUD). The following sources of hematopoietic stem
cells were used: umbilical cord blood and bone marrow, in
3 patients (7.5%); umbilical cord blood in one case (2.5%);
peripheral blood stem cells, in 5 patients (13.0%), bone mar-
row, in 29 patients (77.0%). Conditioning regimens included
busulphan at the doses of 2-8 mg/kg combined with cyclo-
phosphamide (20-40 mg/kg). Since 2001, implementation of
fludarabine 150 mg/m? and anti-thymocyte globulin enabled
reduced busulphan doses and eliminated cyclophosphamide
from related matched HSCT. Prophylaxis of graft-versus-
host disease (GvHD) included calcineurin inhibitors (CNI)
in 2 patients as monotherapy; CNI combined with daclizum-
ab in 11 patients (29%); CNI combined with methotrexate
in 23 patients (60%), and mycophenolic acid in 13 patients
(34%).

Results

All patients were successfully engrafted. The median re-
covery for leukocyte lineage was 16 days (9-38), for platelet
lineage it was 15.5 days (9-27). 23 patients (60%) developed
acute GVHD, of which 15 (40%) had mild course and 8 pa-
tients had 3-4 degrees GVHD (21%). Chronic GvHD devel-
oped in 12 patients, with 6 of them experiencing extensive
GvHD. Six patients (15%) received second HSCT, i.e., due
to secondary graft failure in five cases, and because of severe
graft hypofunction with persistent mixed chimerism in one
patient. The median period until second transplantation was
3.7 months (1.5-14.0). Five patients received a 2™ transplant
of peripheral blood stem cells from the same donor. One pa-
tient developed secondary immune graft failure after HSCT
from MUD (9/10 HLA), followed by repeated HSCT from a
haploidentical donor with successful outcome.

For the conditioning during the 2" HSCT for FA, thoraco-
abdominal irradiation of 2-4 Gy was used in 4 patients;
fludarabine (90-150 mg/m?) and thymoglobulin (5-10 mg/kg)
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in 5 patients; cyclophosphamide (10-20 mg/kg) in 3 patients;
melphalan (30 mg/kg) in 1 case, and alemtuzumab (1 mg/
kg) in one patient. Prior to the haploidentical HSCT, a com-
bination of fludarabine, thymoglobulin, melphalan, and low
doses of cyclophosphamide was used aiming for in vivo graft
lymphodepletion with cyclophosphamide at a total dose of
50 mg/kg.

Two patients died after 2* HSCT due to refractory GvHD
and severe infectious complications. Acute GvHD after the
2" HSCT was observed in 4 patients, chronic GYHD was de-
veloped in 3 patients.

The overall survival at 30 years was 71%, with event-free sur-
vival rate of 57.8%. Four patients suffered the oropharyngeal
squamous cell cancer at late terms (138 to 170 months) after
HSCT. A total of 11 patients died: 8 deaths were associated
with infectious complications and/or GvHD, and three le-
htalities resulted from the progression of squamous cell can-
cer. The overall survival at 10 years after second HSCT was
67.0%.

Conclusion

HSCT is a radical therapy for the FA patients. However, it is
associated with high risks of severe complications, including
fatal outcomes. In our study, both infectious and immune
post-transplant complications were observed, with a post-
HSCT mortality rate of 29%. Graft failure and hypofunc-
tion of the transplant is a frequent complication of HSCT
in the FA patient, thus requiring second transplantation.
Allo-HSCT from a haploidentical donor using post-trans-
plant cyclophosphamide is a curative option in the absence
of an alternative donor.

Keywords

Congenital aplasia, Fanconi anemia, hematopoietic stem cell
transplantation, children.
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Pe3yanaTb| BbIMOJIHEHNUA TPAHCMIAHTAL NN reMOMN0o3TUYECKUX CTBOJIOBbLIX K/T€TOK MNalUeHTaM

C aHemmeit DaHKOHW: ONbIT 0AHOro LUeHTpd

Amnacracus B. Joponnna, Enena b. Maunesa, /Trogmuna B. Onpxosa, 0mua A. Hukomaesa, Mapusa C. Kypunbina,
Muxann M. Anromns, Exatrepuna A. Ilpucranckosa, Exena B. Ckopo6orarosa

Poccutickas Oemckas KAuHuveckas 60/1le11461 - qiu/ma/z Poccutickozeo HAUUOHATTbHO20 uccnedo8amesnbeKo2o Me()uuuﬂacoeo

yuusepcumema um. H. V. ITupozosa, Mockea, Poccus

Beepenue

Anemus Oankonnu (AD) sABIAeTCA HaCIeACTBEHHBIM ay-
TOCOMHO-PELIeCCHBHBIM ~ 3a00/IeBaHMeM, XapaKTepu3yio-
LVMCSL BPOXKAEHHBIMI aHOMaNIMAMM UM KOCTHO-MO3TOBOJA
HEJOCTATOYHOCTDIO, IPUBOJALLEN K TAXKENO0V aHeMIY, Hell-
TPOIIEHMM ¥ TPOMOOLMTOIIeHUN. ENVHCTBEHHBIT KypaTuB-
HBIII METOJ, KOPPEeKIM KOCTHOMO3I'0BOJ HEJOCTAaTOYHOCTH
npu AQ - TpaHCITaHTaLMs TeMOIOSTUYECKNX CTBOTIOBBIX
knetok (TTCK).

Matepuansl n metopbl

3a nepuop ¢ HoA6pst 1994 r. mo mexabppb 2022 r. IpoBesieHa
TT'CK 38 marmenTtam (16 Mambunkam u 22 meBOYKaM) C aHe-
Mmueit @aHKOHN: Y 36 MAIIIEHTOB OTMeYasach TsKemnas KOoc-
THOMO3TOBasl HEJJOCTATOYHOCTD, ¥ 2 TAIMEHTOB — TpaHC-
dbopmarusa B MUETOANUCIIACTUIECKNIT CHMHAPOM. MeauaHa
BO3pacTa ManyueHToB cocraBmia 9,5 (3,7-15,0) net. Y 24 ma-
1MeHTOB (63%) MMeJICsI COBMECTUMBII POICTBEHHBIN JOHOD,
ocTanbHBIM 14 manmenTaM (37%) TpaHCIUIAaHTALVA IIPOBe-
JleHa OT COBMECTVMMOTO HepojcTBeHHoro joHopa (CHP).
B kauecTBe MCTOYHMKA TEMOIIOITIIECKUX CTBOTOBBIX KJle-
TOK MCIHONb30BaMNCh y 3 manueHToB (7,5%) MymoBMHHASA
KPOBb M KOCTHBIII MO3L, y 1 — IynoBMHHaA KpoBb (2,5%),
y 5 (13,0%) manmeHTOB — mepudepuuecKiie reMOIOITH-
JyecKIe CTBOJIOBbIE KJIeTKY, y 29 manueHTos (77,0%) — Ha-
TUBHBI KOCTHBII MO3I. PeXMMbl KOHAMLMOHMPOBAHUA
BK/II0Ya/M OycynbgaH 2-8 MI/KI B KOMOMHAIIMHU C LIMKIIO-
¢dochammmom 20-40 mr/kr, ¢ 2001 ropma BrIHOUeHUE IIy-
mapabuna 150 Mr/M? M aHTUTMMOLMTAPHBIN I[TOOYINH
[I03BOJIN/IO CHUBUTD [103bl OycynbaHa ¥ MCKTIOYUTD LU-
knodochamuy mpu poacTseHHbIX coBMecTrMbIXx TT'CK.

[TpodurakTuKa peakuyy «TPAHCIUIAHTAT IPOTUB XO35MHA»
(PTIIX) Bxmoyama MHIMOMTOPBI KajlblieHEypyHA y 2 ma-
IIJIEHTOB B Ka4ecTBe MOHOTepammy, y 11 maruentos (29%)
B KOMOMHaIuy ¢ gaknmsymabom, y 23 manneHtos (60%)
B KOMOVHALIMM C METOTPEKCaToM, y 13 maruenTtos (34%) —
¢ MUKO(EHOTOBOI KUCTOTOIL.

Pe3synbratsbl

BoccTaHOB/IeHMe reMo1I093a 3apUKCHPOBAHO Y BCeX ITal-
€HTOB. MefiraHa BOCCTAHOB/IEHMSI TIENIKOLMTAPHOTO POCTKA
cocraBuma 16 (9-38) mHeit, TPOMOOLIMTAPHOTO POCTKA —
15,5 (9-27) mreit. PasBurue ocrpoit PTIIX ormewanocs y 23
nanyeHToB (60%), 13 HUX y 15 manuentos (40%) — nerkoe
TedyeHMe, y 8 60mbHbIX — PTIIX 3-4 cTenenu (21%). Xponu-
yeckaa PTIIX passumachk B 12 cayvasx, 9KCTEHCUBHAsS — Y
6 maruenTtoB. [Tosropras TI'CK nmposefena 6 marueHTaMm
(15%): 5-Tu 1O IOBOAY BTOPMYHOIO OTTOP>KEHUA TPaHC-
IUIAHTaTa, 1-My HaLlMEeHTY — B CBA3U C TSDKEION IMIO(yHK-
LMell TpaHCIUlaHTaTa Ha (OHe MEePCUCTEHINN CMELIaHHO-
ro xmmepusma. MefyaHa Cpoka IPOBeIeHNUs] MTOBTOPHOI
tpanciantanuu 3,7 (1,5-14,0) mecsnes. [1aTh nanyeHToOB
MIO/TyYI/IM IIOBTOPHYIO TPAHCIUIAHTALUIO IepudeprdecKux

IeMOIIOTIYECKIX CTBOJIOBBIX KJIETOK OT TOTO K€ JJOHOpa.
y OIOHOTO ITallMEeHTa I/IMMYHHOG OTTOP>KEHVE TPAaHCIJIAHTA-
ta 3adukcruposano nocne TTCK or CHP (9/10 mo HLA), B
CBSI3M C YeM YCIleIrHo BbinonHeHa nosTopHas TT'CK or ra-
IVIONAEHTNYHOTIO JOHOPpAa. B KOHIAVMIIVIOHMPOBAHNN IIPU 110~
sropuoit TTCK npn A® ncnonp3oBamich Topako-abmomu-
HajIbHOe obydenue 2-4 Ipeit y 4 manuenTos, ¢prygapabun
90-150 mr/m?, TMMornobymmH 5-10 MI/KT y 5 HaIjeHTOB,
nuxnopocdamuy 10-20 Mr/kr y 3 manueHToB, MendanaH
30 mr/kr y 1 mamnmenTa, anemMTysymMab 1 mr/kr y 1 marnues-
ta. [Tepen mposepgernem ramongentnanon TTCK ncnonb-
30Bajlach KoMOmHanuss QymapabuHa, THMOITIOOYINHA,
mendanana u nuknopocdammuia B HUSKMUX [03aX B CBSI3U
C HeOOXOAMMOCTBIO IIPOBEEHNsI MMMQOEIUIEN TPAHC-
IUIAHTaTAa in vivo nyuknodocdamMmgoM B CyMMapHOIL fose 50
MT/KL.

JIBO€ ManyueHTOB yMepan I0C/Ie IPOBEEHHO IIOBTOPHOI
TTCK ot pedpakreproit PTIIX u TspKenbix nHpEKINOH-
HbIX ocnokHeHu. Octpasa PTIIX nocne nosTopHOoit TTCK
pasBunach y 4 maumeHTos, xponndeckasd PTIIX -y 3 ma-
meHToB. O6mas 30-71eTHsS BBDKIMBAEMOCTb MAllMEHTOB
nocrme TI'CK cocraBuna 71%, 6eccobbiTuiiHas BbDKUBaAE-
MoCTb — 57,8%. ¥V 4 NnaLMeHTOB pa3BU/ICA IJIOCKOK/IETOY-
HBIII pak opodaprHreaabHOI 06/1aCTI HA IO3MHUX CPOKAX
(138-170 mecsies) mocine TI'CK. Becero ymepno 11 60mb-
HBIX, y 8 JIeTa/IbHOCTb aCCOLMUPOBAHA C MH(EKIIMOHHBIMY
ocnoxxnennamu u/mmm PTIIX, y 3 - ¢ pasBuTnem nnocko-
K/IeTOYHOro paka. O61mas 10-7eTHssA BBDKMBAEMOCTD IOCTIE
nosTopHoli TT'CK cocrasumna 67,0%.

BbiBopbl

TI'CK sBnseTcs pagyMKanbHBIM MeTonoM Tepanuu AD, mpu
9TOM OH acCOLMMPOBAH C BBICOKMMU PUCKAMM TsKENTbIX
OCJIOKHEHMIT, B TOM 4YIIC/Ie, JIeTaIbHbIX. TaK, B HallleM JIC-
CIefoBaHMM 3apUKCUPOBaHbl KaK MH(QEKIVOHHbIE, TaK U
MMMYHHbIE IOCTTPaHCIIJIAaHTALIOHHBIE OC/IOXKHEHUA, Jie-
tanbHOCTD nocrte TTCK cocraBmma 29%. OTTopkeHne u ru-
NO(QYHKIVA TPaHCIUIAHTATA ABJIAETCA SOCTATOYHO YaCThIM
ocnoxxaenyieM TT'CK mpu A®D, TpebyoumyM IIpoBemeHNs
nosTopHo TpaHcmanTanyuyu. TT'CK ot rammongeHTMYHOTO
TOHOpa C NpUMEHEHMEeM IOCTTPAHCIIAHTALMOHHOTO IIN-
k1odochamuzia ABIAETCA KYPaTUBHOI OIIMelT IPY OTCYT-
CTBUY aJIbTEPHATUBHOTO JOHOPA.

KnioueBblie cnoBa

BpoxxzieHHble ania3um KpoBeTBOpeHMs, aHeMusA DaHKOHM,
TPaHCIIAaHTALMA TEMOIO3TUYECKUX CTBOJNIOBBIX KJIETOK,
TeTH.
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Congenital giant nevi in children: problems of patients, methods and opportunities

of treatment in Russia
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JSC «MEDSI Group», St. Petersburg, Russia

Contact: Olga V. Filippova, phone: +7 (911) 845-87-78, e-mail: olgafil-@mail.ru

Introduction

The frequency of occurrence of patients with this malforma-
tion of the skin, according to various sources, varies within
these limits — 1 child per 250-500 thousand people. In most
cases, parents of children with giant nevi do not know where
to go for observation and treatment, and pediatricians and
pediatric oncologists do not know where to refer patients.
Giant nevi are a serious problem that worsens the quality of
life of a child, restricts sports, impairs social adaptation, and
in some cases poses a threat to health.

Results

Since the medium, large and giant nevi penetrate the entire
thickness of the skin, and sometimes melanoform cells are
also detected in the upper layers of the subcutaneous tissue,
laser removal is either ineffective or gives a temporary and
incomplete effect. A common picture after laser removal is
a plane scar in the form of a nevus with areas of repigmen-
tation.

The use of a “collagen matrix” after removal of extensive are-
as of the nevus leads to formation of rough pigmented scars
and requires the additional use of skin autografting.

Removal of nevi over a large area with simultaneous plasty
with a split perforated skin autograft leads to scarring of do-
nor sites and scarring of the autograft itself, and, as a result,
to unsatisfactory functional and aesthetic result.

More than 800 children with large and giant nevi have been
treated at the MEDSI Center of the giant nevi treatment.
Surgical approaches to the removal of nevi of various locali-
zations have been developed. The accepted technique of ex-
pander dermotension has been improved and new approach-
es have been developed that allow obtaining full-thickness
skin autografts of a large area in a short time, with minimal
damage to the donor site.

Conclusion

The developed technique of surgical interventions provides
good and excellent aesthetic results with full preservation of
the function of the segments, contributes to the social reha-
bilitation of patients, reduces the risks associated with nevus
and improves the quality of life.

Keywords

Giant nevus, nevus treatment, melanoform nevus, children.

BpoxaeHHble ruraHTCcKue HeByCbl y AeTein: NpobnemMbl NaLUeHToB, CNocobbl M BO3MOXKHOCTM

neyenua 8 Poccun

Onpra B. ®ununmnosa, Apocras H. IIpomenko, Imutpuii V. Ipuropos, Exarepuna H. Ilposoposa

AO dpynna xomnanuii «Medcu», Canxm-Ilemep6ype, Poccus

Beepenue

YacToTa BCTpe4aeMOCTM NALMEHTOB C TMIAHTCKMM HEBY-
COM — IIOPOKOM Pa3BUTHsA KOXKI — 110 Pa3HBIM JJAHHBIM Ba-
pbupyeT B mpefenax: 1 pebeHoK Ha 250-500 TbIC. YenOBeK.
B nopasnstomiem 60MBIIMHCTBE CIy4aeB POJUTENN JeTeil C
TUTAHTCKVMU HeByCaMI He 3HAIOT, Kyfja 00paTUThCA 3a Ha-
OnmiofieHNeM 1 JIledeHIeM, a MefUaTPbl U JeTCKUe OHKOIOTH
He 3HAIOT, Ky/la HalIPaBUTb NAIMEeHTOB. [MraHTCKIe HEBYChI
SIBJISIIOTCS Cephe3HOIT TPO6IeMOit, KOTOpast YXy/LIaeT Kade-
CTBO >KM3HU peOeHKa, OTPAaHNIMBAET B 3aHATUAX CIIOPTOM,
YXY/AIIAeT COLMANbHYIO afJallTAllMIo, a B psAfie CIydaeM U
IpefICTAB/sAET YTPO3Y 37J0POBBIO.

Pe3ynbratsl

ITockonbKY CpefHue, KPyIHbIe M TUTAHTCKIE HEBYCHI IIPO-
HUKAIOT Ha BCIO TONLINHY KOXI, @ MTHOIa MeTaHO(OPMHBIE
KJIETKM BBISIBJIIOTCS 11 B BEPXHUX CIIOSIX TIOJ{KOXKHOI KIIeT-
YaTKIY, YaJIeHle 1a3epoM 1160 oKa3biBaeTcsl He 9P PeKTuB-
HBIM, TM0O0 /jaeT BpeMeHHbI! 1 He nonHbliT 3¢ dekT. Pactipo-
CTpaHeHHas KapTMHA IIOC/Ie YHaJIeHUA J1a3epoM: IUIOCKUE
pyous! o ¢dopme HeByca C y4acTKaMM PeHUTMEHTAIVI.
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Vicnonp3oBaHue «KOJUIAT€HOBOM MATpPUIIB» IOC/e Ypase-
HIsA OOIIVPHBIX yYaCTKOB HEBYCa IIPMBOANT C 06Pa30BaHIIO
rpy6bIX MUTMEHTHPOBAHHBIX PyOLIOB 1M TpebyeT JOIOTHN-
TENbHOTO JICTIONIb30BAHMA ayTOTPAHCIUIAHTALMY  KOXI.
YpaneHue HeByCOB Ha 3HAUMTEIbHOI MJIOLIAIN C OfHOBpe-
MEHHOU IUIACTMKON pacIlelIeHHBIM MHep(oprpOBaHHBIM
KO)XHBIM ayTOTPaHCIUIAHTATOM HPUBOAUT K PyOIieBaHMNIO
TOHOPCKMX YYacTKOB M PyOIleBaHMIO CaMOrO ayTOTPaHC-
IJIAHTATa, U, KaK C/Ie[iCTBYE — K HEY/|OBIeTBOPUTENILHOMY
(bYHKIMOHATBHOMY U 3CTETUYECKOMY Pe3yNIbTaTy.

B nenTpe neuenns rurantckux HeBycos « MEJICVI» mpore-
4yeHo 6omee 800 feTelt C KPYIHBIMI 1 TUTAHTCKVMIY HEBY-
camn. PaspaboTaHbl XMpyprudeckie MOAXOAB! K y/aIeHIIO
HEBYCOB DAa3/IMYHbIX JIOKa/IM3alMiL. YCOBEPUIEHCTBOBaHA
TIPUHATAA METOAMKA 9KCIAHJEPHOI IEPMOTEH3UY U paspa-
6OTaHBI HOBBIE IIOAXO/bI, II03BOJLAIOIINE B KOPOTKIE CPO-
KM TI0/Ty4aTh TOTHOCTIOMHbIE KOXKHBIE ay TOTPaHCIIaHTAThI
60IBIION IUIOMA/Y, C MUHUMAIBHBIM YIIIepOOM A JOHOP-
CKOTO yJacTKa.

@ cttjournal.com
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BbiBoabl

PaspaboTaHHasT TEXHMKA XMPYPIUYECKUX BMEIIATEIbCTB
obecrieunBaeT XOpOIINe ¥ OTINYIHBIE ICTETUIECKUE pe-
3y/IbTAaThl C IOJIHBIM COXpaHeHMeM (YHKIUV CerMEHTOB,
CIIOCOOCTBYeT COLMAIbHON peabuInTanyuy MaIjeHToB,
CHIDKAeT CONYTCTBYIOIJE HEBYCY PUCKM M IIOBBIIIAET Ka-
YeCTBO JKM3HU.

NM-04

KnioueBble cnoBa

[uraHTCKUIT HEBYC, TeYeHe HeBYCOB, MeTaHO()OPMHBIIT He-
BYC, IETU.

The experience of hematopoietic stem cell transplantation for thalassemia major

at the Morozov Children's Hospital

Bulat M. Kurmanov, Irina O. Vlasova, Anna V. Lifshits, Georgiy Z. Seregin, Maria R. Zhuravel, Gleb O. Bronin,

Ella V. Kumirova, Michael A. Maschan
Morozov City Children’s Hospital, Moscow, Russia

Contact: Dr. Bulat M. Kurmanov, phone: +7 (916) 508-27-50, e-mail: bulat. kurmanov@mail.ru

Introduction

Allogeneic hematopoietic stem cell transplantation (HSCT)
is the only curative approach to treatment of thalassemia
major. The aim of our study was to summarize our experi-
ence with HSCT in thalassemia major treatment.

Materials and methods

During the period from 2019 to 2023, we performed 29
HSCTs in patients with thalassemia. In 27 cases, the diagno-
sis was assessed by genetic tests, in 2 cases — only by hemo-
globin electrophoresis. Pathogenic variants were homozy-
gous in 8 cases and compound heterozygous in 19 cases.
The age of patients at the time of HSCT ranged from 2 to
14 years (mean 7 years). In 26 cases, pre-transplant immu-
nosuppressive therapy was performed with fludarabine, dex-
amethasone and rituximab (6 patients received 1 course, 4
children - 2 courses, 13 patients — 3 courses, 2 children -
4 courses, 5 courses were performed in one case). Daratu-
mumab was additionally used in 20 cases. All patients in
the process of preparing for HSCT underwent regular blood
transfusions and chelation therapy. MRI of the liver and
heart was performed before HSCT in 19 children. 17 cases
of liver overload and 2 cases of cardiac overload with iron
were observed.

Results

All patients underwent myeloablative conditioning regimen,
25 (86%) - on the basis of treosulfan, 4 (14%) - on the ba-
sis of busulfan. The sources of HSCs were peripheral blood
stem cells for 26 patients (90%), bone marrow - for 3 (10%).
Nine patients (31%) underwent HSCT from 10/10 matched
unrelated donor; 10 (34%), from 9/10 matched unrelated
donor; 4 (14%), from a haploidentical donor; 6 (21%), from
matched related donor. The average dose of CD34+ cells was
6.3x10°/kg. Graft-versus-host disease (GvHD) prophylax-
is was performed in 2 cases with cyclosporine and metho-
trexate. 27 children received post-transplant cyclophospha-
mide. 13 of them received also calcineurin inhibitors (CNI)
as monotherapy, but 14 of them - CNI and mycophenolate
mofetil in combination. Engraftment was achieved in 28
cases. The median engraftment time was 21 days. Primary

non-engraftment was observed in 1 patient, who showed re-
covery of his own hematopoiesis. The child is alive now, sec-
ond HSCT was not performed. Graft rejection was recorded
in 1 case on day +100. After prolonged immunosuppression
this child underwent a successful second HSCT from 9/10
matched unrelated donor. Acute GVHD, grade 1 skin lesion,
was noticed in 2 patients, grade 3 skin involvement - in 1
child. Severe forms of acute GvHD were not observed in any
of the patients. Chronic GvHD was revealed in 3 patients:
1 - lung affection, 1 - joints, and 1 - oral cavity involvement.
Opverall, 3 patients died. The causes of death were cytomegal-
ovirus pneumonia, chronic GvHD with severe lung damage
and respiratory distress syndrome along with sepsis during
the engraftment period. 24 patients are transfusion-inde-
pendent up to now. One child is still transfusion-dependent
at the early terms after HSCT. Severe complications associat-
ed with HSCT (grade 3 on the CTCAE v. 4.0 scale) were ob-
served in 4 patients: thrombotic microangiopathy, multisys-
tem inflammatory syndrome, veno-occlusive disease of liver,
and hemorrhagic cystitis. All these complications were cured
successfully without consequences. One should note that the
average age of 11 years at the time of HSCT was documented
for the deceased patients and survivors with severe compli-
cations. At the same time, younger age (a mean of 6 years
old) was documented for a group of 22 patients who under-
went HSCT without significant complications (p=0.001).

Conclusion

Our experience showed positive results of HSCT in patients
with thalassemia major. The most significant prognostic fac-
tor is the age of patients at the time of HSCT.

Keywords

Thalassemia, allogeneic hematopoietic stem cell transplan-
tation.
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popme Tanaccemmm

Bymar M. Kypmanos, Vipuna O. Bracosa, AnHa B. JIn¢gunm, Teopruit 3. Ceperun, Mapus P. JKypasens, [1e6 O. bponus,

9nna B. Kymuposa, Muxamn A. Macyan
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Beepenue

AstoreHHasi TPaHCITAHTAVsI TeMOIOITUIECKUX CTBOJIO-
BbIX K1eToK (TTCK) sABIsgeTcA efVHCTBEHHBIM KYPATUBHBIM
METOJIOM TEPANNY /IS MALMEHTOB ¢ GOBIION POpMOIt Ta-
maccemuu. Llesb pabOThI: M3y4InTh COOCTBEHHBIII OIIBIT IIPO-
Begenus TTCK mpu 6onmpioit popme TamacceMurnt.

Marepuanbl n meToabl

3a nepuog ¢ 2019 o 2023 roper Hamy mposegeno 29 TTCK
HallMeHTaM C Tajnaccemueit. B 27 cioyyasx Auarsos ycra-
HOBJIEH Ha OCHOBaHMM T'€HETUYECKOTO JICC/IENOBaHMA, B 2
CITy4asx — TONBKO Ha OCHOBAHUM 37IeKTpodopesa reMoryo-
6uHOB. [TaToreHHbIe BAPMAHTHI B 8 CITy4assX ObIIV B TOMO3U-
TOTHOM COCTOSHMM M B 19 - B KOMIAyHJ-T€T€PO3UTOTHOM.
Bospacr manuentos Ha MmomeHT TI'CK cocrasnan ot 2 o
14 net (B cpenneM 7 11eT). B 26 cryvasx mpoBopmmace mpey-
TPAHCIUIAHTALMOHHAsA MMMYHOCYIPECCUBHAsA —Tepammus,
BK/IIOYaBINass QynapabyH, feKcaMeTasoH M PUTYKCMMAO
(6 6onbHBIM mpoBezeH 1 Kypc, 4 — 2 Kypca, 13 — 3 Kypca,
2 - 4 kypca, 1 - 5 kypcoB). B 20 cny4asx JOIOTHUTETBHO
HPUMEHSICA AapaTyMyMab. Bcem manuenraMm B mporjecce
noproroBky K TTCK mpoBoguncey TpaHcdys3nun B HOpMO-
TpaHCPY3MOHHOM PEXUMe M XelaTopHas Tepamus. B 19
cny4asx nepep, TT'CK nposenena MPT neyenu n Muokapza.
B 17 13 HUX BbIAB/IE€HA NEPETPy3Ka IeYEHN JKEIe30M, U B 2
Cnydasx — Ieperpyska Muokapza.

Pe3ynbratsl

BceM 60/IbHBIM NIPOBENEH MMen0a0IaTYBHbBIN PEeXMM KOH-
puiyonypoBanus, 25 (86%) — Ha ocHOBe Tpeocynb(daHa,
4 (14%) - Ha ocHoBe 6ycynbdana. Vicrounnk I'CK - mepn-
(dbepuyeckue CTBOMOBbBIE KIETKM KPOBU [yIs 26 IAlMEHTOB
(90%), xoctHbIiT MO3T — mag 3 (10%). 9 6onbubIM (31%)
TI'CK mposeneHa ot HepopcTBeHHOro 10/10 coBmecTnmo-
ro foHopa, 10 (34%) - ot HepopcTBenHOrO 9/10-coBMecTH-
Moro jjoHopa, 4 (14%) - OT TramwIONAEHTUYHOTO [OHOPa,
6(21%) — 0T COBMECTUMOTO POJICTBEHHOTO IoHOpa. CpefHsis
mosa CD 34+ xireTok cocrasuia 6,3x10%/xr. [Tpopunakruka
peakiuy TpaHCIUIaHTaT npoTus xo3sauHa (PTIIX) nposo-
AWIach B 2 CIy4aAxX LUKIOCIOPUMHOM U METOTPEKCATOM.
B 27 ciry4asx nanueHTs! IOMTyYaIn HOCTTPaHCIIAHTallMOH-
HBII 1MKI0¢docaH, Iocae KoToporo 13 U3 HUX — MHIUOU-
tops! KanbiuHeBpuHa (VIKH) B MmoHopexume, 14 - IKH n
Mukogenonara Moderut. [IpyxuBaeHre JOCTUTHYTO B 28
CITy4asx, MefiuaHa npyoKusneHus 21 fenb. Ileppudnoe He-
IIpVDKMBJIEHVe KOHCTATUPOBAHO Y 1 IanyeHTa, y KOTOporo
OTMEYa/IoCh BOCCTAaHOBJICHNE COOCTBEHHOTO KpPOBETBO-
pennst. Peberox >xus, mosropuass TT'CK He mpoBopmmace.
OTropkeHMe TpaHCIUIaHTaTa 3aQUKCUPOBAHO B 1 cirydae
Ha JieHb +100, mocie QInTeNIbHON UMMYHOCYIIPECCUN 3TO-
My pebeHKy npoBefieHa ycnemHas nosropHas TI'CK ot He-
porcreerHoro 9/10 coBmectumoro goropa. Octpas PTIIX,
KoXHasg ¢opMma 1 cTeleHH, [UArHOCTMPOBaHA y 2 Ialu-
eHTOB, 3 cremeHu — y 1 pebenka. Tsxenpix ¢popM ocTpoit
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PTIIX He 0TMe4anoch HI Y OZHOTO U3 GOIbHBIX. XpOHIUe-
cxaa PTIIX BoiABneHa y 3 manmeHnTtoB (1 — ¢ mopaxeHyeM
JIeTKMX, 1 — cycTaBoB, 1 — moioctu pra). Ymepno 3 60omb-
HBIX, IPYYMHBI CMEPTI: IIMTOMETaIOBUPYCHAs ITHEBMOHUA,
xponudeckasa PTIIX c mopakeHmeM Jerkux, pecrmparop-
HBIIT AUCTPeCcC CUHAPOM Ha (poHe cercuca mpu IpYHKUBIIE-
HMM TpaHCIUTaHTaTa. K MOMeHTY HammcaHus myOnmKanum
24 manyeHTa TPaHCPY3MOHHO HE3aBUCKMBI, 1 peGeHOK Ha
pauunx cpokax mocie TI'CK TpaHcdysMOHHO 3aBUCHM.
Taxenble accounnposannble ¢ TTCK ocnoxnenus (3 cre-
nenp 1o mxane CTCAE 4.0) ormeuamuch y 4 6GONbHBIX:
TPOMOOTHYECKass MUKPOAHIMOIATHsI, MY/IbTUCUCTEMHBII
BOCITA/INTE/IBHBIN CUHIPOM, BEHOOKK/IIO3MOHHAs 60JIe3Hb
nevyeHy U remMopparmdeckuit nquctut. Ilocre apdexkrusHO-
rO JledeHNsI BCe 3TU OCTIOXKHEHNUs ObUIM KyNMpOBaHBI Oe3
nocnencteuit. CregyeT OTMETUTDb, YTO CPeJHUII BO3PACT
HOrM6IINX MAIMeHTOB U OONbHbIX, MMEBIINX TsDKE/IbIe 0C-
noXKHeHus, coctasun 11 ner. Ilpu sToM y 22 manueHTos,
nporenmux TTCK 6e3 sHaUMMBIX OCTOXHEHUIT, CPeTHNUIL
BO3pacT coctasui 6 et (p=0,001).

3aknoyeHue

Takum 06pa3oM, Halll ONBIT MOKa3as ITO3UTUBHBIE PE3Yb-
tarbl TI'CK y 6onbHBIX 6OMBIION (OPMOI TamacCeMu.
Hanbomnee 3HaYMMBIM NIPOTHOCTUYECKUM (AKTOPOM ABJIA-
eTCs BO3pacT manueHToB Ha MoMeHT TT'CK.

KnioueBble cnoBa

TaIIaCCCMI/IH, A/IJIOT€HHAsA TPaHCIUVIAHTalMA TeMOIIOdTUNYEe-
CKIX CTBOJIOBBIX K/I€TOK.
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Introduction

Usage of mesenchymal stem cells (MSCs) leads to an in-
creased production of pro-inflammatory cytokines, sup-
presses immune inflammation and stimulates the definition
of tissues at the site of their attachment.

Materials and methods

The samples of nasal mucosa used in this study were tak-
en from the patients with chronic polypous rhinosinusitis
(CPRS) aged 24 to 67 years, who were treated at the Republi-
can Research and Practical Center for Otorhinolaryngology
since November 2021 to August 2023. The main group (n=8)
included patients who underwent cell therapy either on the
day of surgery, or within a period of 2 to 5 months after
the surgery. The average age of patients was 42.2+3.3 years
(M#m), including 3 women and 5 males (37.5% and 62.5%,
respectively). The control group (n=6) included patients who
did not receive cell therapy. The mean age of the patients was
43.6%3.5 years (M+m), including 2 women and 4 males (33%
and 67%, respectively). The introduction of a biomedical cell
product based on MSCs onto the olfactory lining at a dose
of 15-20x1076 cells was performed under local application
anesthesia with a 10% lidocaine solution, or intravenous an-
esthesia into mucous membrane of the nasal cavity which
was practically unaffected by the pathological process (the
areas of middle turbinates, lateral wall of the nasal cavity, up-
per portions of the nasal septum, upper section of inferior
turbinates). Histological evaluation of the nasal mucosa was
performed up to 3 months and ca. 1 year after cell therapy in
the main group and, after surgery, in the control group.

Results and discussion

Inflammatory infiltration was noted in the mucous mem-
brane of nasal cavity in both groups up to 3 months after
MSCs introduction. In the control group, inflammatory in-
filtration was moderate or severe, being represented by lym-
phocytes and macrophages, with formation of single lym-
phatic follicles (in single observations). In the control group,
there were also signs of inflammatory process which mani-
fested by accumulation of eosinophils or neutrophils in the
epithelial layer or stroma of the nasal mucosa. In the main
group, the severity of inflammatory infiltration was pro-
nounced at a mild or moderate degree, without formation
of lymphatic follicles. There were no signs of active inflam-
matory process in the main group. After a year of observa-
tion, inflammatory infiltration in the mucosa of patients was
pronounced at a mild degree in both study groups. However,
signs of active inflammatory process with accumulation of
eosinophils and stromal edema of nasal mucosa were more
often detected in the control group.

Conclusions

Preliminary analysis of histological preparations of nasal
mucosa samples after cell therapy in addition to standard
treatment of CPMS indicates a decrease in the inflammatory
process in the nasal mucosa of patients compared with the
control group.

Keywords

Chronic polypous rhinosinusitis, cell therapy, mesenchymal
stem cells, immune therapy, histological examination.
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Benapyco
Beepenue

Vcnonp3oBaHmme Me3eHXMMAIbHBIX CTBOJIOBBIX KJIETOK
(MCK) npuBORUT K CHIDKEHMIO IIPOYKLIMY IIPOBOCHA/IN-
Te/IbHBIX IIUTOKNHOB, ITOfIaB/IIeT MMMYHHO€E BOCIATIeHNE U
CTUMY/IMPYET pereHepaniio TKaHell B MeCTe UX BBeleHU:A

[1].

Martepuan u metogbl

Marepuasnom Jyist MCCTIeOBAHNS SIBUINCH 0Opa3Lbl CIU3M-
CTOJ 000JIOUKY HOMOCTU HOCA MAIMEHTOB C XPOHUYIECKUM
no/mno3HeiM puHocunycuroM (XITPC) B Bospacte oT 24
neT fo 67 net, npoxopusuux nedeHne B PHIIL] oropunona-
PMHTOJIOTUM B IIepuOf, ¢ HosA0ps 2021 ropa no asrycr 2023 .
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OcHoBHaA rpynna (n=8) BKIIOYaeT IAIVIeHTOB, KOTOPBIM
KJIeTOYHAsi Tepamusi OblTa IpOBefeHa MM B I€Hb OIepa-
LMY, VUIY TTOCTIE OTIepaliuy B CPOK OT 2 Jio 5 Mecsues. Cpep-
HUJ BO3pacT MAIIeHTOB cocTaBsiet 42,2+3,25 net (M+m),
U3 HUX — 3 >KeHIIMHBI 1 5 My»xunH (37,5% 1 62,5% cooTseT-
cTBeHHO). KoHTpoO/IbHAA Tpymna (n=6) BKIOYaIa MalyeH-
TOB, KOTOPBIM K/IETOYHAs Tepanusi He IpoBoantach. Cpen-
HUJ BO3pacT MalMeHToB cocTaBui 43,6%3,5 net (M+m), 13
HIX 2 >KeHIIUH 1 4 My»xunH (33% 1 67% COOTBETCTBEHHO).
BBemeHne OMOMEIMIIMHCKOTO KJI€TOYHOIO IPOAYKTA Ha
ocoBe MCK 060HATENbHONM BBHICTUIKU B flo3e 15-20x10°
KJIETOK BBIIIOJIHSIOCH IIOJ, MECTHON aIlIJIMKAILIMOHHOM aHe-
CTesuell ¢ pacTBOpOM nujoKauHa 10% iy BHYTpUBEHHBIM
HApKO30M B IIPAKTHYeCKU He M3MEHEHHYI0 IaTO/Nornde-
CKIMM IIPOL[ECCOM CIIMBMUCTYIO 000I0UKY HOIOCTH HOca (06-
JIACTb CPEHIX HOCOBBIX PAKOBUH, JIaTepajIbHasl CTEHKa M0-
JIOCTV HOCQ, BEpXHIE OTHEIbI IePEeroOpoAKY HOCa, BEPXHMII
OTJie/1 HYDKHMX HOCOBBIX pakoBuMH). [1cTonornyeckas omeH-
Ka CIM3MCTON 000I0UKI ITOIOCTY HOCA OblyIa BBIIIOJIHEHA B
CPOK [10 3 MecALeB 1 OKOJIO 1 rofia mocje KIeTOYHOI Tepa-
MY B OCHOBHOJ TPYIIIIE ¥ ITOCTIE OIlepaliii B KOHTPOJIbHOM
TpymIe.

Pe3synbtathl n 06cyxpeHne

B o6enx rpynmnax B cpok 70 3 MecsLeB HaOMIOEHMs TOC/Ie
BBefennsa MCK ormeyanach BocranuTenbHas NHPUIbTPa-
1M1 B CIM3UCTOI 000TOYKE MOIOCTY HOCA. B KOHTPO/IBHOI
IpyIiIie BOCIaMuTeNbHas MHGWIbTpanusa Oblla yMepeHHO
VLY BBIPXXEHHOJI CTeIIeHY, IpefcTaBieHa TMMOLUTaMu 1
Makpodaramy, ¢ GopMUpOBaHMEM eAMHIYHBIX AUMpaTU-
yeckMxX (po/UMKyIOB (B eAMHIYHBIX HaOmoneH:x). Taxke
B KOHTPOJIbHOJI TPyIIIe OTMEYa/INCh IIPU3HAKM AKTYBHOCTH
BOCII/INTE/IBHOTO MPOIeCCa, YTO MPOSBISUIOCH CKOILIe-
HIIeM 303MHO(MIOB WM HeATPODIIOB B SNNUTENUATBHOM
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IJIaCTe WM CTPOME CIM3UCTON OOOTOYKM IONOCTH HOCA.
B ocHOBHOII rpymIe BbIpa)KEHHOCTh BOCHANUTENIbHON MH-
¢bunbTpanny XapaKTepusoBanach Caaboil WM yMepeHHOI!
cTerneHbi0 6e3 GpopMupoBaHUs TUMPATUIECKUX POIUKY-
n0B. IIpMsHaKy aKTMBHOCTM BOCIAUTEILHOTO Mpoliecca B
OCHOBHOI1 IpyIIIie OTCYTCTBOBaM. Yepes rof HabIIOfeHIsE
BOCITa/INTe/TbHAS MH(UIBTPALNs B CIM3UCTON 060/IOUKe M-
I[IEHTOB 000MX TPYIII MCCIEHOBAHNUSA XapaKTePU30BaIach
Cmaboii CTeleHbIo BbIpaKeHHOCTN. OIHAKO B KOHTPOJIbHOIL
TPYIIIe Yallle BbIAB/IAMNICH IPU3HAKY AKTUBHOCTY BOCIIA/IN-
TE/IbHOTO IIPOLIecca CO CKOIIEHNEM 903MHO(IUIIOB 1 OTEKOM
CTPOMBI C/IUBVCTOI 06OTOUKIL ITOTOCTI HOCA.

BbiBopbl

IIpenBapurenbHblil aHAIU3 TMCTONOTMIECKUX TIPENApaToB
06pasIoB CM3UCTOI 060I0YKM IIONIOCTU HOCA IIOCIIe TIPO-
BEJIEHUsI KJIeTOYHON Tepanuy B JJONONHEHNE K CTaHJapT-
HoMy nedeHnto XITPC ykasbiBaeT Ha CHUYKEHME BOCIIA/INU-
TETBHOTO IIPOIeCCa B CIM3NUCTON 0600YKe MOTOCTI HOCA
HAIMEHTOB 110 CPABHEHNIO C KOHTPOJIbHO IPYTIIOIL.

Jlutepatypa
1. Anronesnmu H.I. VIMMyHOQYHKIOHA/MIbHbBIE CBOJCTBA
Me3eHXJMa/IbHbIX CTBOJIOBBIX KJIETOK OOOHATENbHOI BbI-

CTMJIKM deloBeKa: aBTOopedepar Amc. KaHfi. OMOL Hayk:
14.03.09 / H.I. AHTOHeBMY. — Burebcek, 2018. - 22 c.

KnioueBble cnoBa

XPOHI/I‘{CCKI/II‘/'[ TIO/IUTIO3HBI PUHOCHMHYCUT, KJI€TOYHAA Te-
panns, ME3€HXNMMAJIbHbIE CTBOJ/IOBBIC KIETKN, MMMYHHasd
Tepanu:d, TYICTOJIOIMYECKOE MICCIefOBaHNE.

Results of allogenic hematopoietic stem cell transplantation for bone marrow failure
syndrome in non-malignant diseases in children: single center experience
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Introduction

Bone marrow failure syndrome is a pathological condition
of various etiologies, in which hematopoiesis is partially or
completely impaired. In children, this syndrome accom-
panies some non-malignant diseases, such as: dyskeratosis
congenita (DC) and Fanconi anemia (FA). Currently, allo-
geneic hematopoietic stem cell transplantation (allo-HSCT)
represents the only curative option for the treatment of bone
marrow failure in DC and FA. Such patients should be trans-
planted as soon as possible, because the incidence of ma-
lignant diseases can reach 90%. Our purpose was to assess
overall survival (OS) of patients with non-malignant blood
diseases, i.e., with Fanconi anemia and dyskeratosis congeni-
ta, who underwent allo-HSCT over the period of 2021-2022.
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Results

Five patients were included into the study. The patients re-
ceived allo-HSCT between September 2021 and September
2022. Median age was 8.4 years old. (5 months to 13 y.0).
M/F ratio was 4:1. Diagnosis: FA, 2 cases; DC, 3 patients.
Matched related donors (MRD) were used in 3 cases (60%);
matched unrelated donors (MUD), in 2 cases (40%). Graft
sources were as follows: BM in 3 cases, and PBSC in 2 pa-
tients. Conditioning regimens included Busulfan+ Cyclo-
phosphamide+ Fludarabine+ ATG. The patients with MUD/
MRD received combined IST with abatacept and calcineurin
blockers. Grade I-1I GvHD developed in 3 patients (60%),
and severe acute GVHD was not documented in any case.
Reconstitution of hematopoiesis was recorded in all patients,
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on average of 16 days after allo-HSCT. The OS rate of pa-
tients with bone marrow failure syndrome who underwent
allo-HSCT was 100%, failed HSCT (graft rejection) was reg-
istered in one patient, 120 days after allo-HSCT.

Conclusions

Our study showed that allo-HSCT is an effective and safe
treatment for bone marrow failure in FA and DC. Absence
of severe GVHD conditions makes it possible to consider the
applied aGVHD prevention regimens to be successful.

Keywords

Fanconi anemia, dyskeratosis congenita, hemopoietic stem
cell transplantation, allogeneic, graft-versus-host disease,
children.

pEByﬂbTaTbI NneyeHN KOCTHOMO3roBOW HeA0CTaTOYHOCTU C NPUMEHEHUeM ansioreHHoW TICK
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Beepenue

CuH/IpOM KOCTHOMO3TOBOJ HEOCTAaTOYHOCTY — IATOJIO-
TMYeCKOe COCTOSIHVIE Pas/INYHO ITUOIOIYMN, IIPU KOTOPOM
YaCTUYHO WIN TIIOJIHOCTHIO HAPYIIEHO KpPOBETBOPEHME.
Y mereit 3TOT CMHAPOM COIIPOBOXKIAeT HEKOTOPbIE He3/I0Ka-
YeCTBEHHbIE 3a00/IeBaHIs, TaKye KaK: BPOXK/I€HHBII AVCKe-
paros (BIl) n anemus ®ankonnu (AD). B HacTos1ee BpeMs,
QJUIOTeHHAas TPAHCIUIAHTAIVA TeMOIIOSTUYECKUX CTBOJIO-
BbIX K1eTOoK (amno-TT'CK) npencraBiser co6oit efyHCTBEH-
HYI0 KypaTMBHYI0 BO3MOXXHOCTbD /ISl JIe4€HMS] KOCTHOMO3-
rooit HepoctatouHocty pu BJl u A®. Taxkue nmanyeHTsI
IO/DKHBL OBITH TPAHCIUIAHTMPOBAHBI B CaMble KOPOTKIE
CPOKM, Befib 4aCTOTa PasBUTHs 37I0Ka4eCTBEHHBIX 3a0071e-
BaHUI MoXeT gocturatb 90%.

Lenp mccmegoBaHus: oleHKa obieir BbukuBaemoctu (OB)
MAIVIEHTOB TP He3/I0KaYeCTBEHHBIX 3a00/IeBaHNX KPOBH,
a uMeHHO npy aHeMuu DaHKOHU U BPOX/IEHHOM JIVICKepa-
TO3€e, KOTOphIM OblIa mposefiena amno-TT'CK 3a mepuop ¢
2021-2023 rT.

Pesynbratbl

C cents6ps 2021 mo centsabpst 2022 roga anno- TI'CK mo-
JIy4unu 5 MalMeHTOB ¢ CMHPOMOM KOCTHOMOSTOBOI Hefo-
CTaTOYHOCTH, MefjuaHa Bodpacra — 8,4 rozia (ot 5 1o 13 net),
npu 9TOM y 6onmbIunHCTBa manyeHToB 61 Bl — 3 (60%),
a ¢ AD 6p110 2 (40%) yenoseka. Bcem mamyeHTam Obiau
IPOBeJIeHbI MI€/I0a0aTUBHbIE PEXXVIMbI KOHAUIMIOHNPOBA-
Hust: Bycynbdan + LHuxmodochamupn + Onynapabun+ATL.
B kavecTBe MCTOYHMKA TPAHCIUIAHTATA UCIIOIb30BAJICS He-
MaHUITYIMPOBaHHbI KocTHBI Mo3r (KM) oT monHOCThIO
COBMECTUMBIX POACTBEHHBIX JOHOPOB U MOOMIN3UPOBAH-
Hble nepudepudeckne crBomosble knetkn (IICKK) ot me-
POACTBEHHBIX ZOHOPOB: 3 (60%) 1 2 ( 40%) COOTBETCTBEH-
Ho. [TaryeHTs! HOMy4amy 6a30ByI0 MMMYHOCYIIPECCHUBHYIO
Tepanuio ¢ -1 AHA KOHAUIMOHKMpoBaHus: [lukmocnopux A
nanueHTs KotopbiM 6bu1a poseneHa TI'CK ot popcTBeH-
HBIX IOHOPOB 1 TaKpoNMMyC MOTyYany MalMeHTbl, KOTO-
pbIM ObTa IpoBefeHa HepoacTBeHHast amno-TI'CK. O.prix
I-II crenenu passunack y 3 (60%) 60MbHBIX, a TsDKeast 0.pT-
IIX He Pa3BUJIACh HU Y KOro. BoccTaHOB/IeHMe KpoBeTBOPe-

HIA ObUTO 3aMKCHPOBAHO y BCEX MAIJMEHTOB, B CPEHEM Ha
16 menp nocne amno-TT'CK. OB manmeHTOB ¢ CMHAPOMOM
KOCTHOMO3TOBOJ HEJIOCTaTOYHOCTH, KOTOPBIM ObI/Ia IpoBe-
meHa auto-TI'CK cocraBuma 100% , Heymaua TT'CK B Bupe
OTTOpPXKEHVS TPaHCIUIaHTaTa ObUIa 3adukcupoBaHa y 1 ma-
nyenTa Ha 120 cytku nocie amno-TT'CK.

3aKnioueHue

Taxum obpasom, anno-TTCK sBrsercs adpdexkTuBHbIM U
0e30IaCHBIM METOJIOM JIeUeHNsI KOCTHOMO3IOBOJI HElOCTa-
touHocTy npu A® u BII. OTcyTcTBUE pa3BUTHA TKENbIX
crerterest PTIIX gaeT BO3MOXXHOCTh CYMTATh BBIOpAHHBIE
pexumer npodumaktuku oPTIIX ycmemnsiMu u 6e30-
IAaCHBIMMU. YUNMTBIBAsA HU3KUI IPOLEHT PeLMAUBOB IIOCIIe
TI'CK, MOXHO CYMTaTb PEXUM KOHAMLIMOHMPOBAHUA C
BkmodeHneM TOT u Bycynpdana gocTaToOuHO yCHemHbIM
g koutpons OJIL

KnioueBble cnoBa

Anemyss QaHKOHM, BPOXK/EHHBIN JVICKEPATO3, TPAHCIUIAH-
TaIMsl CTBOJIOBBIX I'E€MOIOSTUYECKUX KJIETOK, ajl/IOTeHHas,
PTIIX, metn.
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Treosulfan-based conditioning for hematopoietic stem cell transplantation in patients

with Diamond-Blackfan anemia
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Larisa N. Shelikhova, Yulia V. Skvortsova, Dmitry N. Balashov, Michael A. Maschan
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Introduction

Busulfan-based conditioning regimens prior to hematopoi-
etic stem cell transplantation (HSCT) in patients with Di-
amond-Blackfan anemia (DBA) are the standard therapy
for a long time. Unfortunately, the high incidence of toxic
complications is the cause of transplant-related mortality
(TRM) or low quality of life. Treosulfan-based conditioning
is very attractive, however only limited data exists of its ad-
ministration in DBA patients. In this article, we present the
experience of treosulfan usage along with novel approaches
to graft-versus-host disease (GvHD) prophylaxis in Dmitry
Rogachev NMRC of Pediatric Hematology, Oncology, and
Immunology.

Patients and methods

From 2012 to 2020, 9 patients with DBA underwent HSCT.
Matched unrelated donors were used in 7 patients, mis-
matched related in 1, and HLA-identical sibling in 1 patient.
All patients received treosulfan-based conditioning. The
sources of HSC were bone marrow (n=3) and peripheral
blood after TCRaf3+/CD19+ graft depletion (n=6). Eight pa-
tients received various regimens of post-transplant prophy-
laxis, included calcineurin inhibitors alone or in combina-
tions, 1 patient received mycophenolate mofetil.

Results

All transplanted patients achieved successful engraftment.
Median follow-up in survivors (n=8) was 4.7 years (3.78-
6.66). OS was 89% (95% CI:68.4-100). One patient with
pre-transplant Karnofsky index of 40% died on day +58 due
to multiorgan failure, caused by toxic and infectious com-
plications. Moreover, three patients had clinically significant
toxic complications: oral mucositis grade 31in 1 patient, treo-
sulfan skin toxicity in 2, and moderate veno-occlusive-dis-
ease in one case. Five patients had acute GVHD grade II with
complete response to the 1% line therapy. There was no evi-
dence of acute GVHD grade ITII-IV as well as chronic GvHD.

Conclusion

Our data demonstrate that treosulfan-based conditioning,
alongside with novel cellular engineering approaches is ef-
fective options for HSCT outcomes in patients with DBA.

Keywords

Diamond-Blackfan anemia, hematopoietic stem cell trans-
plantation, treosulfan, conditioning, toxicity.

Pe3ynbTaTbl NPUMEHEHNS KOHANLMOHMPOBAHMS C TpeoCyNbdaHOM nepes TpaHCNaHTaLme
reMorno3TMYeCKMX CTBONOBLIX KNETOK Y NaLMeHToB ¢ aHemueit [lanmoHaa-bnekdana

CgaernaHna A. Pappirnna, Ceerrana H. Kosnosckas, Anna I1. BacunbeBa, Vipuna I1. Illuminpiaa, AvHa A. boroasneHckas,
JTapuca H. Illemnxosa, 10mma B. Cksopuosa, Imutpuit H. banamos, Muxaun A. Macuyan

Hayuonanvrolii MeOUUHCKUL UCCTIE008aAMENbCKULL UeHMp 0emCKOLL 2eMAmosiozu, OHKONI02UY U ummyHonoeuu um. [I. Poeayesa,

Mocksa, Poccust

Beepenue

Pe>xxumbl KOHIUIIMOHMpPOBaHMA Iepell TPaHCIUIAHTaIMel
reMoroaTndeckux crBonoBblx KiaeTok (TT'CK) Ha ocHo-
Be OycynbdaHa Ha HPOTSDKEHUM JONTOTO BPEeMEHU BpeMs
ABJIAIOTCA CTaHJAPTOM /A IALMEHTOB C aHemueit [laii-
MmoHpa-brexdana (AIIB). K coxanennto, BbICOKast 4acToTa
TOKCMYECKMX OC/IOKHeHuit saApnderca npuumuoit TT'CK-
acCOIMMPOBAHHOI JIETaTbHOCTY MM CHIDKEHMA KauecTBa
KM3HU manueHToB. [IpuMeHeHNne TpeocynbdaHa A/ KOH-
OMIOHMPOBAHMA SAB/IAETCA NPUBIEKATEIbHBIM, OJJHAKO
TaHHbIE O eTo KcronabsoBanuy npu AJIb xpaiiHe orpanndJe-
Hbl. OnbIT npuMeHeHns tpeocynbdana nnst TICK y manu-
eHTOB ¢ AJIB, B TOM 4ncC/Ile B COYeTaHNMM C HOBBIMM IOZIXOIa-
mu npodunakruke PTIIX, B HMUI] OTON nm. Omutpus
PoraueBa mpejcTaBieH B JaHHOI MyOIUKAIIUIL.
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MaumeHTbl 1 MeTOAbI

C 2012 o 2022 ropa mposeneHo 9 awrorennsix TTCK ma-
nyeHTaM ¢ AJIB, 7 13 KOTOPBIX IOTYyYMIN TPAaHCIUIAHTAT OT
HEpOJICTBEHHOTO JJOHOPa, 1 — OT ralIoONfIeHTMYHOTO, 1 — OT
HLA-upentuyHoro cubnuura. BceM maryeHTaM IIpOBORU-
7I0Ch KOHAVIIMOHMPOBAHIE C TpeocynbdaHoM. Y 3 malyeH-
TOB B KadecTBe ncTouHyka I'CK mcronp3oBaics KOCTHBIN
MO3L, y 6 — epudepnyeckas kposb nocne TCRafl+/CD19+
JeIleny C TOMOLIbI0 MMMYHOMAarHUTHOTO MeTofa. Y 8
HaLVMeHTOB MPOBOAMIACh Pa3/IMYHble PEXKUMBI MOCTTpac-
mranTanyonHoi npodumaktukyu PTIIX Ha ocHOBe 6rmoka-
TOpPOB Ka/blIHEBPUHa, B 1 ciryyae — MoHOTepanusa MM®.

Pe3synbtathbl

[TpwxuBienne TpaHCIUIAaHTATa IOCTUTHYTO y BCEX MaljieH-
TOB. 8 HMALIMEHTOB >KUBbBI C MEAVAHOI HabmoneHus 4,7 j1er
(MKP: 3,78-6,66). OB cocraBuna 89% (95%/111:68,4-100).
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Opya nanuent (mapexc Kaprosckoro 40% mo TT'CK) ymep
Ha +58 [jeHb OT TOIMOPraHHOI HEJOCTATOYHOCTH, 0OYCIOB-
JIEHHOJ TOKCHMYECKMMU U MH(EKIMOHHBIMU OCTIO>KHEHNU -
mu. Ene 3 manmeHTa MMenu KIMHNYECKN 3HAYMMBble TOKCH-
YeCKMe OCTIOKHEHNA: 1 — MYKOSUT 3 CTEIIeHM, 2 — TAXKETYIO
TPeocynb(aHOBYI0 TOKCUMKOAEPMMIO, 1 — BEHOOK/IO3VOH-
HyI0 60/Ie3HDb IeYeHU CpefHell cTemenn Tspxectu. OcTpast
PTIIX II cTapuy BbIABIEHA Y 5 MAIMEHTOB C IOMHBIM OT-
BeTOM Ha 1 nuHMI0 Tepanuu. He 610 3aperncTprpoBaHo
cay4aeB Tspxenolt octpoit PTIIX (I crapum) u xpoHmde-
ckoit PTIIX.

NM-08

BbiBoabl

Vcnonp3oBanue TpeocynbdaHa B KOHAUIVIOHNPOBAHNIN,
a TaxKe HOBBIE BO3MOXXHOCTM KJIETOYHOTO MH)XVHVPWHTA
TPaHCIUIAaHTATA I10 HAIIUM JaHHBIM SBIAIOTCA 9 dekTns-
HBIMU ONIMAMU A/A ynydimenys pesynbratos TTCK y ma-
nueHToB ¢ AJIb.

KniwoueBble cnoBa

Anemus Jlaiimonpa-BrexdaHa, TpaHCIUIAHTAIUSA TEMOIIO9-
TUYECKMX CTBOJIOBBIX KJIETOK, TPeOCyIb(aH, KOHAUIMOHMN-
pOBaHIe, TOKCUYHOCTD.

Transplantation from matched unrelated donors in pediatric severe aplastic anemia:
TCR alpha/beta and (D19 depletion of the graft is associated with high survival and low
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Introduction

Hematopoietic stem cell transplantation (HSCT) from
matched unrelated donor is a curative option for severe
aplastic anemia (SAA) patients, refractory to ATG+CsA im-
munosuppression. Although the results of MUD HSCT in
SAA have improved significantly, graft-versus-host disease
(GvHD) remains a serious problem, associated with signif-
icant morbidity and mortality. We investigated the role of
TCR alpha/beta depletion of the graft as a way to improve
the results of MUD in SAA.

Patients and methods

Forty-two patients with SAA were treated since November
2012 till February 2021. Median age at HSCT was 11.7(2.7-
22.6) years, 24 males/18 females. All patients were either
refractory or relapsed (32:10) after at least two courses of
ATG+CsA, 6 pts had concurrent severe hemolytic PNH.
The median time from diagnosis to transplant was 16 (6-
142) months. Preparative regimen included cyclophospha-
mide (100 mg/kg), fludarabine (150 mg/kg), ATGAM at 50
mg/kg (26pts) or thymoglobulin 5-7.5 mg/kg (16 pts), and
thoraco-abdominal irradiation (2 to 6 Gy). Two patients re-
ceived alemtuzumab instead of ATG because of anaphylaxis.
Patients with PNH (n=6) received eculizumab 600 mg once
every 7 days from -7 to +14 days. Post-transplant GvHD
prophylaxis included tacrolimus and MME PBSC grafts
were depleted of TCR alpha/beta cells and CD19 cells with
CliniMACS device, as recommended by the manufacturer.
Patients received a median 0f 9.9 (6.0-16.5)x10° CD34+ cells
perkg, 17(1-39)x10* aff T cells per kg.

Results

Forty of forty-two patients (95%) engrafted with a median
of 14 (11-24) days for WBC and 13 (7-22) days for platelet

numbers. In 6 patients after MUD transplantation, second-
ary graft failure (rejection) developed at the cumulative inci-
dence of 15% (95% CI: 7-30%), one of them was successfully
retransplanted. Cumulative incidence of aGvHD grade 1I
was 12% (95% CI: 5-27%). No cases of grade III-IV aGvHD
were registered. Cumulative incidence of cGvHD was 5%
(95% CI: 1-18%). Two patients had mild cGvHD, one had
persistent aGvHD. All patients were oft-IST at last follow-up.
A median follow-up is 4.8 years. Nine patients died. The
causes of death were CMV disease (n=2), infectious com-
plications after rejection (n=1), Gram-negative sepsis before
engraftment (n=1), 5 pts died after second transplantation.
Event-free survival was 74% (95 CI: 60-87). Overall survival
was 79% (95% CI: 66-91%) for MUD transplants.

Conclusion

TCR alpha/beta depletion is a robust platform for alloge-
neic HSCT from MUD in severe aplastic anemia. The results
should be further improved by additional measures to con-
trol viral infections and prevent rejection in MUD trans-
plants.

Keywords

Aplastic anemia, TCR alpha/beta lymphocytes, depletion,
hematopoietic stem cell transplantation, matched unrelated
donors.

CTT JOURNAL | VOLUME 12 | NUMBER 3 (SUPPLEMENT) | SEPTEMBER 2023 77



NON-MALIGNANT DISORDERS |

TpaHcnnaHTaums reMono3TMYECKMX CTBOJSIOBbIX KNETOK OT HEPOACTBEHHOMO JOHOPA C AensieLneil
anbga/bera T-numdoumntos n (D19-kneTok y AeTen C annacTMYecKon aHemnein accoLnmnpoBaHa
C BbICOKMM YPOBHEM BbIKMBAEMOCTM U HU3KUM ypoBHeM PTIIX

Hapbsa A. lllamenesa, /Tapuca H. IllenuxoBa, Imutpuit H. banamos, Onbra O. Monocrosa, Ceernana H. Kosnosckas,
Mapus A. Vinromnna, Enena E. Kypunkosa, fIxos O. My3anesckuii, Anekceii C. KazaueHnok, Bapsapa B. bpunpsanroBa,
Enena B. Paiikuna, [Inna [I. baiimunbauna, Pumma JI. Xucmarymnuna, Cepreii /1. braros, Enena B. Cynnosa, Muxaun A.

MacuaH, Anekcein A. MacuaH, [anuna A. HoBuukoBa

HayuonanvHotii meOuyuHckuti uccnedo8amenvckuti yeHmp 0emckoli 2emamonoeuul, OHKOmo2uY 1 ummyHonoeuu um. JJ. Poeauesa,

Mocksa, Poccust

Beepenue

TpaHcIIaHTaNMA TeMONOITUYECKUX CTBOJNIOBBIX KJIETOK
OT COBMECTVIMOTO HEepOACTBEHHOTO JJOHOpa OCTaeTcA OcC-
HOBHBIM METOJJOM JIeUeHN MAlMeHTOB C UMOIATIIeCKOl
ammactndeckoit aHemuert (MAA), pedpaxrepHbIX K MM-
myHocynpeccun Tepanun ATT+IIcA. XoTa pesynbTaTbl
HEpOJCTBEHHBIX TPAHCIUIAHTALMU IpU AA 3HAYUTETHHO
YIYYIIWINCh, peaKLusA TPaHCIUIAHTAT IPOTHUB XO3AMHA
(PTIIX) ocraercs cepbe3HOil MpOOIEMOIt, CBA3aHHON CO
3HAYNUTEIBHOI 3a60/1eBaeMOCTBIO0 U CMEPTHOCTBIO. MBI uc-
cefoBany posnb femienyn anbda/6era T-mumdonnTos Kak
croco6 yay4qmuTh pesynbratel HepopcTBeHHbix TTCK npu

AA.
MaumeHTbl M MeTOAbI

Copok gBa manuenta ¢ VIAA mony4mam HepoOACTBEHHYIO
TI'CK B nepuog ¢ Hos6ps 2012 1. o deBpanb 2021 1. Me-
AMaHa BO3pacTa MaiyeHToB coctasmna 11,7 (2,70-22,6) ner,
24 manpunka/18 meBouex. Bece manuenTst 6putn 1160 ped-
paxTepHbl, b0 uMenu penyaus VIAA (32/10) mocne xax
MUHMMYM 7ABYX KypcoB ATT+IIcA, y 6 manmeHTOB Oblna
CONYTCTBYIOIIASA TsKeTas TeMOIMTIYeCKas ITapOKCU3Malb-
Has HouyHas remornobunypus (ITHT). Mexmnana Bpememu
OT ITIOCTAHOBKY AMarHo3a [0 TPAaHCIUIAHTAIV COCTaBMIA
16 (6-142) mecsma. Pexxum KOHIUIMOHMPOBAHUsS BKIIIO-
van nuxnodocdamun 100 mr/kr, ¢prymapabun 150 Mr/Kr,
ATTAM 50 mr/kr (26 nanyeHToB) WX TUMOIIOOYINH 5-7,5
Mr/kr (16 manMeHTOB) M TOpaKo-abOMMHANIbHOE 06Tyde-
Hue 2-6 Ip. [IBa manyenTa Ioay4uny ajzeMTy3yMad BMeCTO
ATT us-3a anapwiakcuy B aHamHese. Ilanyentsr ¢ ITHT
(n=6) momyJanu skynmmaymab B mosuposke 600 mr 1 pas B
Heflenio ¢ -7 1o +14 gHeli. [locTTpaHCcIIaHTallIOHHAS TIPO-
¢unaxtuka PTIIX Bxmrovana takponumyc u MMO®. B ka-
YeCcTBe TPAHCIUIAHTATa MCIIONb30BAMNUCh Iepudepudeckme
cronoBble ketku Kposu (IICKK), koTopbie 6bu1n mogBep-
THYTBI IIpoLiefype pgervtenuy anbda/6era T-1uMPOLNUTOB U
CD19-knerox Ha npubope CliniMACS B cooTBeTcTBUU C
pexkoMeHpanyAMy npoussoputensd. Menuana CD34-kneTok
B TpaHCIUTaHTare cocraBuna 9,9 (6,0-16,5)x10° Ha Kr, anb-
¢da/6era T-xnerok 17 (1-39)x10* Ha KT.

Pesynbratbl

[IpiwxuBIeHre JIEMIKOLUTAPHOTO ¥  TPOMOOIIUTAPHOTO
POCTKOB ObITIO JOCTUTHYTO Y COPOKA M3 COPOKa ABYX Malu-
eHToB (95%) ¢ meguanoi 14 (11-24) mueit u 13 (7-22) mHeit
cooTBeTcTBeHHO. OTTOp)KEHME TPAHCIUIAHTATa ObUIO 3a-
(bUKCHPOBAHO Y 6 MAI[MEHTOB, KyMY/IATUBHAs BePOATHOCTD
(KB) cocraBuma 15% (95% JIOW: 7-30%). KB passurusa
0.PTIIX II crenenu cocraBmna 12%(95% [W: 5-27%). Ilpu
stom 0.PTIIX III-IV cremenn 3aperucTpupoBaHo He OBLIO.

78 CTT JOURNAL | VOLUME 12 | NUMBER 3 (SUPPLEMENT) | SEPTEMBER 2023

KB passurus xp.PTIIX cocraBuma 5% (95% I1: 1-18%).
Y [ByX HalMeHTOB OHa ObUIA OlleHEeHa, KaK He3HauNTeNlb-
Has, Y OffHOTO Mal[MeHTa HaOMoanach IepCUCTUPYIOIast
¢dopma 0.PTIIX. Bce manuentsr He Haxomwmich Ha VICT
Ha MOMEHT aHajm3a. MeayaHa HaOmofieHns cocTaBuna 4,8
rofia. [leBATD MalieHTOB yMepiu. [IpyanHamMm cMepT ABU-
ey 1IMB-60mesHp (n-2), MHpEKLMOHHbIE OCTOXXHEHNS
HOCTIe OTTOP>KeHMA (n-1), rpaMOTPUIIATENIHBIN CETCUC [0
HPIDKUBJICHNA TpaHCIUIaHTara (n-1), 5 GONBHBIX yMepiu
HOCTIe TIOBTOPHOJ TpaHCIUIaHTaIu. beccoObITuitHas BBI-
JKMBaeMoCTh cocTaBunaa 74% (95% JW: 60-87%). O6mjas
BBDKIBaeMOCTb coctaBmna 79% (95% [V: 66-91%) npu
TI'CK oT HepoJCTBEHHBIX COBMECTUMBIX JJOHOPOB.

3akniouyeHue

Anbda/beTa-mertenns ABIAETCA HATEKHON IIaTHOPMOI
mna amnorenHoit TTCK oT HepopcTBEeHHOTO IOHOpPa IpuU
VAA. JlanbHeiimiee ynydlieHue Ppe3ylbTaTOB BO3MOXKHO
3a cueT yBemmueHus1 9 PexTuBHOCTY Mep 1o 6opbbe ¢ Bu-
PYCHBIMM MHQEKIUAMY U IPeJOTBPAIeHNI0 OTTOPXKEHNA
TPaHCIUTAaHTaTa.

KnioueBble cnoBa

Armmactndeckass aHemus, anbga/6era T-muMdonnTsi, fe-
IUIeNs], TPAHCIUIAHTALMS TeMOMOSTUYECKUX CTBOTOBBIX
KJIETOK, HEPOACTBEHHBII COBMECTIMBIIL JJOHOP.
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Allogeneic transplantation of hematopoietic stem cells in cases of congenital immunity

disorders in the Republic of Belarus

Lyubov V. Zherko, Yulia E. Mareyko, Natalya P. Kirsanova, Olga A. Mishkova, Nina V. Minakovskaya
Republican Scientific and Practical Center for Pediatric Oncology, Hematology and Immunology, Minsk, Republic of Belarus
Contact: Lyubov V. Zherko, phone: +375296147225, e-mail: lubazherko@gmail.com

Introduction

Allogeneic hematopoietic stem cell transplantation (HSCT)
is a modern method of treating patients with congenital im-
mune errors. 48 allogeneic hematopoietic stem cell trans-
plantations were performed in the Republic of Belarus over
the period of 2000 to 2023.

Patients and methods

Transplantation of hematopoietic stem cells for children with
congenital immunity disorders (CID) was performed on the
basis of the Belarussian Research Center of Pediatric Oncol-
ogy, Hematology and Immunology. The study group includ-
ed patients aged from 0 to 23 years who received allogeneic
HSCT before July 2023. The diagnosis of CID was made on
the basis of clinical data in accordance with the criteria of the
European Immunodeficiency Society, being genetically con-
firmed. For molecular genetics assessment, Sanger sequenc-
ing or next generation sequencing (NGS) with a target panel
of CID genes was used for most patients.

Results

The most common types of CID were combined immuno-
deficiencies with syndromal manifestations (31.25%), im-
munodeficiencies with damage to cellular and humoral im-
munity (27%), immunodeficiencies with congenital defects

in the number or function of phagocytes (25%). The most
common indication of HSCT for children under 1 year of
age was severe combined immunodeficiency (SCID) (60%);
from 1 year to 3 years, SCID (31.8%) and Wiskott-Aldrich
syndrome (27.2%); from 3 years to 7 years, congenital neu-
tropenia (33%); from 7 to 12 years, Nijmegen syndrome
(40%). The median time to make a diagnosis of CID was 440
days (range 32 days-21.7 years); median time between the
CID diagnosis and HSCT was 369.5 days (range 22 days-10.6
years). HSCT was performed at the median age of 1060 days
(ranging from 0.3 to 22.2 years old). The boy-to-girl ratio
among children with CID subjected to HSCT was 4:1. In 31%
of cases, transplantation was performed from a compatible
related donor; in 67.0%, from a compatible unrelated donor;
in 2%, haplocompatible transplantation was performed.

Conclusion

The overall survival of patients with CID after HSCT was
0.75+0.07.

Keywords

Congenital immune disorders, hematopoietic stem cell
transplantation.

AnnoreHHas TPAHCMJIAHTALNUA reMOono3TU4YeCKnX CTBONOBbLIX KITeTOK NMPU BPOXAEHHbIX olwmnbKax

nMMyHuTeTa B Pecnybnuke benapycob

JTIio6085 B. XKepko, FOnusa E. Mapeiiko, Haranss I1. KupcanoBa, Onpra A. MumkoBa, Huna B. MunakoBckast

Pecnybnukanckuii Hay4HO-npaKmu4eckuii yeHmp 0emcKoti OHKONIO2UU, 2eMAMONI0ZUU U ummyHonozuu, Munck, Pecnybnuka

Benapyco

Beepenue

AnnoreHHas TPaHCIUIAHTALMA TeMONOITUYECKMX CTBOJIO-
BbIxX K7eTok (TT'CK) sABnsAeTcs cOBpeMEeHHBIM METOJIOM Jie-
YeHM: MAIVEHTOB C BPOXK/IEHHbIMY OMINOKaMV UMMYHUTE-
ta. 3a nmepuox ¢ 2000 mo 2023 rop B Peciy6rmuke benapych
OBIIO BBITIONTHEHO 48 aJ/IOTeHHBIX TPAHCIUIAHTALIT TeMO-
MO3TUYECKIX CTBOJIOBBIX K/IETOK.

naLl,VIEHTbI n MeToAbl

TpaHCIUTAaHTAIMA TEMONOSTUYECKNX CTBOJIOBBIX KIIETOK Y
meTeil ¢ BPOXJEHHbIMHU ommbKamu nmmyHurera (BOU)
BeimonHsiercst Ha Oase I'Y «PecnyOnmMKaHCKmiI Hay<IHO-
MTPAKTUYECKNII LIEHTP JEeTCKOV OHKOJIOTMM, I€MaTONIOTUM 1
MMMYHOJIOTI». B 06C/IeloBaHHYIO IPYIIIy BOLUIN IAllVeH-
ThI B Bo3pacre oT 0 10 23 jieT 1 NOAyYUBIINX A/IOT€HHYIO
TI'CK mo urons 2023 r. IToctanoBka graranosa BOV mponcxo-
AVIa Ha OCHOBAHMY K/IMHMYECKNX JAHHBIX, B COOTBETCTBUN
¢ xpurepusimu EBporeiickoro obuiectBa nMMyHopeduImTa

U UMeeT TeHeTNdYecKoe IOoATBep)kjeHne. s MoneKymsp-
HO-T€HETIYeCKOTO ITOATBEPXK/ICHV Y OOJbIINHCTBA Malli-
€HTOB JICIIO/Ib30BATIOCh CeKBeHMpoBaHye 1o CaHrepy mim
cekBeHMpoBaHye HoBoro nokonenus (NGS) ¢ ueneBoit nmate-
71p10 TeHOB BOY.

Pesynbratbl

Haunbonee pacrpocrpanennsie tunel BOV mpepcrasisim
€060l KOMOMHMPOBAHHBIE MMMYHOePUINTBI C CUHAPO-
MaJbHBIMK TIpOsiBNIeHUAMHU (31,25%), MMMYHORepUINTHI
¢ TIOpa)kKeHJeM K/IeTOYHOTO ¥ FyMOpPAJIbHOIO MMMYHHUTETa
(27%), uMmyHOmepUUNTBI C BPOXKAEHHBIMU fedexTammu
uncna win GyHKiun parountos (25%). Hanbonee yacToim
nokaszanneMm st TTCK B Bospacte 7o 1 rofa 6bUT TsXKeblit
koMbuHupoBaHHbll nMMyHogedpuut (TKIMH) (60%); Ha-
uypHas ¢ 1 roga o 3 net - TKVMH (31,8%) n cunnpom Bu-
cxorra-Onapnda (27,2%); B 3-7 €T — BpO>KIEHHbBIE HETPO-
nennu (33%) n ot 7 go 12 net — curgpom Helimurena (40%).
Mennana mocranoBky auarHosa BOV cocrasuma 440 mHeit
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(mmamason 32 gHA-21,7 7eT); MeMaHa CPOKa MeX/y IIOCTa-
HoBKoI1 guarnosza BOV u TTCK - 369,5 gueit (nuanason 22
nHs-10,6 net); Mepmana Bospacra BoinonHenuss TT'CK pas-
Hsmachk 1060 gueit (quamason 4 mecsia (0,3 roga-22,2 roga).
CooTHoIIeHNe MaTbYMKOB U JieBOUeK, cTpagaomux BOV n
nepenecmnx TT'CK, cocraBuno 4:1. B 31% ciydaeB TpaHc-
IJTAHTALMA BBIIOMTHAMIACH OT COBMECTMMOTO POACTBEHHOTO
IOHOPa, B 67% — OT COBMECTMIMOIO HEPOJCTBEHHOTO IOHO-
pa, B 2% NpoBefeHa ralyloCOBMeCTHMas TPaHCIITIAaHTALIMA.

PC-01

POSTTRANSPLANT COMPLICATIONS I

3aKnioyeHue

Obwas BppkuBaeMocTh nmaiyenTos ¢ BOU nocie TTCK co-
craBuna 0,75%0,07.

Kniouesbie cnoBa

BpO)I(JleHHbIe OImNOKMU VMMYHNUTETA, TPaHCIVIAHTALIMA Te-
MOITO3TUYECCKUX CTBOJ/IOBBIX KJIETOK.

| Immune-mediated damage of nervous system after hematopoietic stem cell transplantation
Natalia V. Bronina, Bulat M. Kurmanov, Evgeny A. Burtsev, Georgy Z. Seregin, Maria V. Natrusova, Inna O. Shchederkina,

Gleb O. Bronin, Ella V. Kumirova, Michael A. Maschan
Morozov City Children’s Hospital, Moscow, Russia

Contact: Dr. Natalia V. Bronina, phone: +7 (919) 770-22-78, e-mail: Nata-dim@mail.ru

Introduction

The diagnostics, differential diagnosis and treatment of neu-
rological complications after hematopoietic stem cell trans-
plantation (HSCT) seems to be a complex issue, due to the
variety of causes of CNS damage in post-transplant patients,
complexity of interpretation, the need to attract additional
experts and lack of established therapeutic algorithms with
proven effectiveness. Our objective was to study our own
experience in diagnostics and treatment of neurological im-
mune complications in children after HSCT.

Materials and methods

During the time period from 01.01.2020 to 30.06.2023, 284
HSCTs were performed at the Morozov Children’s Hospital,
Moscow. Of these, five patients (2 boys, 3 girls) were diag-
nosed with immune-mediated CNS damage (1.7%). Their
average age was 8 years (2 to 18 years old). The underlying
diseases were: beta-thalassemia, acute myeloid leukemia,
myeloid sarcoma, acute lymphoblastic leukemia and juve-
nile myelomonocytic leukemia. In two patients, neurolog-
ical complications developed after the 2" HSCT; in 3 pa-
tients, after the first transplant. In most cases (4/5), HSCT
was performed from a haploidentical related donor. In one
case, a 10/10 matched unrelated donor was used. All patients
underwent a comprehensive examination, which included
dynamic monitoring of neuroimaging and laboratory diag-
nostics, including a spectrum of specific antibodies in pe-
ripheral blood and cerebrospinal fluid (CSF) as well as elec-
trophysiological studies.

Results

In four children, the appearance of specific complaints was
noted before day +100 after HSCT, in 1 child, after day +100
post-transplant. Clinical and laboratory criteria of mac-
rophage activation syndrome associated with HSCT were
verified in all patients. All patients underwent blood tests and
CSF examination. One child had albumin/cytological disso-
ciation in CSF, the other patients did not show any changes
upon the CSF clinical examination. None of the children ex-
hibited hemophagocytosis in CSF. In one child, human her-
pes virus type 6 was detected in CSF (8.500 gene copies/uL).
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Antibodies to glutamate decarboxylase (anti-GAD) were
detectable in blood of three out of five children. Neuroimag-
ing revealed limbic encephalitis in two cases, myelitis of the
cervical spinal cord and neuritis of the left optic nerve was
diagnosed in one patient. For treatment of three children, we
used only drug therapy (methylprednisolone, high-dose in-
travenous immunoglobulin, rituximab, cyclophosphamide);
in two children, immunosuppression was used in combina-
tion with extracorporeal therapy (plasmapheresis, immuno-
adsorption). At present, three children are fully recovered.
One child died with complications of 2™ HSCT not related
to CNS damage. In one child, the immune affection of brain
was canceled, but the patient died at the Palliative Care De-
partment due to the development of a severe neurological
deficit.

Conclusion

The occurrence of neurological symptoms in patients after
HSCT requires a comprehensive examination for the time-
ly verification of the immune genesis of CNS damage, thus
allowing to choose a more active therapeutic approach and
to improve the results of treatment of neurological compli-
cations.

Keywords

Hematopoietic stem cell transplantation, autoimmune en-
cephalitis.
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IMMYHHbIe Nopa)KeHUsi HePBHON CUCTEMbI Y MALMEHTOB NOC/IE TPAHCMNAHTALMM FeMONO3TUYECKMX

CTBOJI0BbIX KI1eTOK

Haranpsa B. bpounna, bymar M. Kypmanos, Esrennit A. bypues, Ieopruit 3. Cepernn, Mapusa B. Harpycosa,
Wuna O. lllenepxuna, I'ne6 O. bponun, Inna B. Kymuposa, Muxann A. Macyax

Mopososckas demckasi 20podckas Knunudeckas oonvHuya, Mocksa, Poccust

Beepenue

HuarHocTtuka, guddepeHianpHas UarHOCTUKA U Jiede-
HJe HeBPOJIOTMYECKUX OC/IOKHEHMII II0C/Ie TPaHCIIaHTa-
uu remonoatTndecknx crBonoBbix kineTok (TTCK) mpen-
CTaB/IAIOTCA CJIOXKHOJ 3ajjadeli, YYUTbIBasg MHOroobpasue
npuauH nopaxenusa IIHC y mocTTpaHcmIaHTaIMOHHBIX
OONBHBIX, CIOXKHOCTM WHTEpPIpeTAluy, HEOOXOUMOCTh
IIpUBJIeYeHNA IPOQUIbHBIX CHELUAIICTOB M OTCYTCTBME
paspaboTaHHBIX AITOPUTMOB TEPAIMMU C [TOKa3aHHOM 3¢-
¢dexTrBHOCTBIO. Llenp paboThl cOCTOsANA B M3y4eHNU COO-
CTBEHHOTO OIIbITA JVATHOCTUKY U JIEUEHUs] HEBPOJIOTMYe-
CKVIX UMMYHHBIX OCTIO>kHeHM 1 y geteit mocne TTCK.

Matepuansl u metopbl

3a nepuop, ¢ 01.01.2020 o 30.06.2023 B I'BY3 «Moposos-
CKas IeTCKas TOPOACKasi KIMHIYecKass 60/IbHNUIIA» IpOBe-
nensl 284 TTCK. ¥V 5 maunenTtos (2 ManbuuKa, 3 JeBOYKIN)
OBL/IO [AaTHOCTUPOBAHO UMMYHHO-OIOCPE[OBAHHOE HOpa-
xenne [THC (1,7%). Cpennuit Bo3pact coctasui 8 et (0T 2
1o 18 net). CrieKTp HO30/IOI NI — HeTa-TamacceMusi, OCTPBII
MMETOUIHDIN JIEVIKO3, MUEIONHAsA CApPKOMa, OCTPbIil JINM-
bobmacTHLIN IEIIKO3 U IOBEHMIbHBI MIEIOMOHOLTAP-
HBII JIEVIKO3. Y 2 NMalMeHTOB HEBPOJIOIMYECKME OCTIOXKHE-
HusA pasumnch nocnie sropoit TI'CK, y 3 - mocie nepsoit.
B 6ompummHcTBe cinyuaes (4/5) — TTCK BbimonHsiiach ot
raIUION/IEHTYHOTO POfICTBEHHOTO IoHOpa. B offHOM city4ae
TI'CK BbmonHeHa or 10/10 coBMeCTMMOIO HEPOJCTBEH-
HOTo JoHOpa. BceM maiueHTaM IpoBeeHO KOMIUIEKCHOE
obcreffoBaHMe, BKIIOYaBIIee NUHAMUYECKUIT KOHTPOJIb
HelpOBU3yaMM3annu 1 17ab0paTOpHYIO AUATHOCTUKY, B TOM
4UCTIe CIIEKTP CHeIMPUIeCKIX aHTUTE B KPOBY U CIIMHHO-
mosrosoit sxupkoct (CMIK), anexrpodusnonorndeckue
UCCIIeNOBAHNUA.

Pe3synbratsl

Y 4 pereit nosABIeHMe creuIIecKIX >Kantob 0TMeYanoch
mo +100 gua nocne TTCK, y 1 pebenka — nocne +100 pHs.
Y Bcex 60/mbHBIX OB BepUUIMPOBAHBI KINHUKO-Tab0-
paTtopHble KpUTEPUM CHHAPOMa aKTMBALMK MaKpogaros,
acconympoBanHoro ¢ TTCK. Bcem marnumentaMm mpoBopm-
noch uccnepoanue kposu u CMIK. ¥V opguoro pebenka
oTMevanach 6enKoBo-KlIeTouHasas mucconmanusa B CMIK,
y ApYTMX M3MeHeHull B KamHudeckoMm aHammse CMIK ne
6pu10. HU y opHOTO U3 feTeil He ObUIO OOHAPY>KEHO HpU-
3HakoB remocaronurosa B CMJK. V 1 pebenka B CMIK
BBIABJIEHO 8,5 ThICAY KOIMI B MUKPOIUTPE BUPYCa repreca
6 tuma. Y 3 u3 5 mereil B KpoBYU OOHapy>KeHbI aHTHUTeENA K
rryramargekapbokcmnase (antu-GAD). ITpy BbIonHeHUN
HeJpOBU3ya/Iu3alyy y 2 OOJIbHBIX BBIABIIEH TUMONYECKII
suuedamut. Y ognoit manuentkn Ha MPT n kauHndeckn -
MUEJNT IIEeHOTO OT/e/Na CHMHHOTO MO3Ta ¥ HEBPUT IEBOTO
3pUTeNbHOrO HepBa. ¥ 1 maumeHta orMedanucb MP-npu-
3HaKM TOKCHMYECKOTO IMOpakeHUs1 0a3ayjbHbIX TaHI/INEB.

B repamuu y Tpex meTeil MCIOIb30BAIACh TONBKO (hapma-
KoTepamyA (MeTWINPENHU3ONIOH, BLICOKONO3HbI VMMY-
HOITIOOY/IMH deloBeKa, PUTYKCHMad, nukmodochamun),
Yy ABYX IIeTeﬁI I/IMMYHOCyHPeCCI/IBHI)Ie IIpenapaTbl IIpyMe-
HAMNCD B COYETAHUMN C SKCTPAKOPIIOPA/IbHBIMI METOOAMU
(mmasmadepes, nmmynocop6iist). Tpoe meTeil Ha MOMEHT
HOATOTOBKI Hy6m/u<au1/11/1 3p0poBbl. OnuH pebeHoK rorn6
ot ocnoxHeHuit BTopoit TT'CK, He CBA3aHHBIX C IIOPaKEeHN-
em ITHC. Y opHOro pebeHKa IaTONOIMYECKIUIT IMMYHHBII
IPOLECC B TOIOBHOM MO3Te ObII OCTAHOBJIEH, OffHAKO ITAI{N-
€HT HOFI/I6 B YC}IOBI/IHX ITAJIIMATUBHOTO OTAC/IICHNA B CBA3N
¢ popmmpoBaHuEM IPyOOro HEBPOIOIMIECKOro AeuinTa.

3aknyeHue

BosHMKHOBEHME HEBPOIOIMYECKO} CHMMITOMATUKM Y TIa-
merToB nocne TI'CK tpebyer npoBefeHNs KOMIUIEKCHOTO
06CcefoBaHNA, B TOM YINCIIe, JI/IA BBLABICHNUA UMMYHHOTO
reHesa nopaxenus ITHC, cBoeBpeMeHHass BepuuKaIys
KOTOPOTO IT03BOJIAET BBIOPATh 60JIee aKTVBHYIO TepaIeBTH-
YeCKYI0 TAKTUKY U YIy4YIIUTb Pe3ylbTaThl Tepanuy HeBpO-
JIOTMYECKMX OCTIOKHEHMUIA.

KnioueBble cnoBa

TpancranTanys TeMOMOSTNYECKUX CTBOJTIOBBIX KJIETOK,
ayTOMMMYHHBIII SHIIealIuT.
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Introduction

Therapy of refractory forms of graft-versus-host reaction
(GVHD), especially intestinal GvHD, is still an unresolved
problem. It is required to determine the place of vedolizum-
ab (VD) in modern practice and its safety. Taking into ac-
count the experience of the drug, its selective effect, VD can
potentially improve the results of the treatment with GvHD
refractory to standard therapy. Purpose of our work was to
present the experience of using vedolizumab in the treatment
of GVHD in children after allogeneic HSCT at N.N. Blokhin
National Medical Research Center of Oncology.

Materials and methods

The study included 9 patients. M:F ratio was 4:5, with fol-
lowing diagnoses: AML (n=3), ALL (n=3), LL (n=1), UMML
(n=1), NB (n=1). HSCT types: unrelated 9/10 with PtCy
(n=4), haplo-Cy (n=3), haplo with TCR a/b/CD19 depletion
(n=2). aGvHD grade: stage 1-2 (n=4), stage 3-4 (n=5). Im-
munosuppressive therapy in addition to VD: steroid therapy,

cyclosporine A, ruxolitinib, etanercept, rituximab, tacroli-
mus. Median occurrence of aGvHD: 45 days (30-120). Me-
dian number of VD injections: 3 times (2-4).

Results

All patients did not exhibit severe adverse events with vedol-
izumab. 7 out of 9 patients are alive. The median observation
time is 7 months (4-10). The surviving patients are observed
without signs of intestinal form of GvHD.

Conclusion

Vedolizumab showed efficacy in the treatment of refractory
forms of GVHD in children treated at the N.N. Blokhin Na-
tional Medical Research Center of Oncology. The develop-
ment of significant adverse reactions was not recorded.

Keywords

Allogeneic hematopoietic stem cell transplantation, GvHD,
vedolizumab, children.

pumeHenne seponusymaba B Tepanum PTIX y getein: onbit HMULL oHkonorum um. H.H. broxuHa

Hartanba A. bypnaka, Kapuna A. Cepreenko, Vipuna O. Kocrapesa, Teiimyp 3. AnueB, Koncrantun B. Murpakos,
Tarbana I1. IlotemkuHa, Bacunmii II. Akumos, Hyns B. Matunsas, [Imutpuit B. Poroxxun, Tumyp T. Banues,
Haranps A. barmanosa, Enena b. MauneBa, Kupunn V1. Kuprusos, Ceernana P. Bapgponomeesa

HIM demckoii onkonozuu u eemamonozuu um. JI. A. [lyprosa, HavyuonanvHoiii MeOUUUHCKUTI UCCTIE008AMENbCKULE eHMD

ouxonoeuu um. H. H. brnoxuna, Mockea, Poccust

Beepenue

Tepanmsi pedpaxrepupix GoOpM peakumm «TPaHCIIIAH-
tar-nportus-xo3suta» (PTIIX), B 0co6eHHOCTY KUIIEYHO
ee (opmbl, AB/IAETCA HepelleHHON mpobnemoit. Tpebyer-
s oIpepnenuTb Mecto BefonmuayMaba (BJ]) B coBpeMeHHOI
MpaKkTuKe 1 ero 6e3omnacHocTb. [IprHMMass BO BHMMaHUe
OIIBIT NIPUMEHEHNA Iperapara, ero CeleKTMBHOe BO3fel-
CTBMe, Befjonm3yMad MOTEHIMaIbHO MOXKET YAYYIIUTD pe-
synbrarbl Tepamuy PTIIX, pedpaxrepHoil K cTaHZapTHON
tTepanuu. 1lenp pabOTh: MPEACTABUTD OMBIT MIPYMEHEHNS
Begomaymaba B reparvu PTIIX y meTeit moce ammoreHHOM
TI'CK B ycnosusax HMMI] onkonorun nm. H. H. broxnHa.

Matepuansl n metofbl

B mccnemoBanme BkmodeHo 9 mamuentoB. M:JK=4:5. [lua-
raossi: OMJI (n=3), OJIJI (n=3), JI/I (n=1), OMMIJI (n=1),
HB (n=1). Bugst TT'CK: Hepoznctennsiit 9/10 ¢ PtCy (n=4),
ramno-1I® (n=3), raro ¢ TCR a/b/CD19-gennenuei (n=2).
Crenenp PTIIX: 1-2 ct. (n=4), 3-4 ct. (n=>5). I[IpoBoxu-
7ach MMMYHOCYyNpeccuBHas TepanusdA, nomumo BlI: TKC,
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LUK/IOCTIOPVH A, PYKCOUTUHUO, STAaHEPIIEIIT, PUTYKCUMAO,
Takponumyc. MeauaHa cpokoB BosHUKHOBeHMsA PTIIX:
45 pgueit (30-120). Menguana xonmdecTBa BBefeHuini B]I:
3 BBemeHms (2-4).

Pe3synbtatbl

Y Bcex manyeHTOB BBefieHNe Bl He conmpoBoX/jamoch TsxKe-
JIBIMM TTOOOYHBIMI AEVICTBUAMM. 7 U3 9 MALMEHTOB JKIMBBL
Mennana Habmogenns — 7 Mec. (4-10). BopKuBIIMe naljeH-
ThI HaO/MIOAAI0TCS O3 mpusHaKkoB KuuieyHoit popmbl PTIIX.

3akniouyexHue

B]l mokasan 3¢ ¢deKTMBHOCTD B Tepanuyu pedpaKTepHbIX
¢opm PTIIX y pereir B ycmosmax HMIIL onxonorun
um. H.H. Broxuna. PasBuryst 3Ha4MMBIX HOOOYHBIX peax-
LIl He PUKCHPOBAIOCE.

KnioueBble cnoBa

AJtoreHHast TPaHCIUTAHTAIVS TeMOIIO3TUYECKUX CTBOJIO-
BbIX K1eToK, PTIIX, Begonusymab, netu.

@ cttjournal.com
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Introduction

Our aim was to test feasibility, safety and efficiency of oral
microbiota transplantation (OMT) from a healthy donor to
the patient with neuroblastoma in order to prevent oral and
intestinal mucositis after cytostatic therapy.

Clinical case

We present a clinical case of a female patient aged 6 months
with retroperitoneal neuroblastoma, stage IV (INSS), stage
M (INRGSS) with metastatic affection of lungs, bone mar-
row multiple bone affection), MYCNamp+ dellp- chromo-
somal aberration. At the clinics of R. Gorbacheva Memorial
Institute, the patient underwent therapy by the NB 2004 pro-
tocol for the high-risk group, including 6 courses of chemo-
therapy followed by surgical treatment, autologous hemato-
poietic stem cell transplantation (auto-HSCT), radiation and
targeted immune therapy. Due to development of oral and
intestinal mucositis after 3 blocks of chemotherapy accom-
panied by severe pain and dyspeptic syndrome and infec-
tion associated with C.difficile, the oral maternal microbiota
transplantation has been decided for this case.

Materials and methods

During the ongoing courses of chemotherapy (blocks 4" to
6™), high-dose-conditioning with auto-HSCT, the patient
was subjected to multiple peroral administration of donor
oral fluid (mixed, unsimulated). The patient’s mother was
used as a saliva donor. To follow the oral microbiota chang-
es, we used target sequencing of 16S rRNA gene (V3-V4
segment). Prior to OMT and at later terms, we studied the
samples from the mucobuccal fold, oral fluid, and faeces of
donor and recipient. Mucositis severity was documented on
daily basis according to WHO criteria. Clinical evaluation
was made by the standard international criteria (CTCAE-5).

Results

The signs of oral mucositis were not registered during the
three consecutive blocks of chemotherapy. Grade I mucosi-
tis was revealed at the myeloablative conditioning regimen
before auto-HSCT. The symptoms of intestinal mucositis
were not diagnosed. Testing for clostridial antigens A and B
showed negative results 5 days after starting the OMT pro-
cedure. According to the 16S rRNA gene sequencing, the
bacterial microbiota of buccal mucosa, tongue and saliva in
the patient exhibited lower contents of conditionally path-
ogenic bacteria from Staphylococcaceae family (from 30, 47
and 10%, to 0% respectively). The ratio of Micrococcaceae did
also show a decrease (from 8, 40, and 50% mo 1, 6, and 3%,
respectively), along with growing ratio of Streptococcaceae
family (from 11%, 1%, 7% to 87%, 38%, 51%, respectively).

Our findings after OMT demonstrate some similarities to
the donor microbiota pattern observed in all sites of the pa-
tient’s microbiota.

Conclusion

A daily multiple transfer of donor oral fluid to the oral cav-
ity of the patient aiming for the mucositis prophylaxis un-
der chemotherapy and conditioning prior to auto-HSCT
was associated with sufficient changes in oral microbiota.
Any adverse effects and complications were not registered.
The results obtained with a single case suggest a need for
further studies of the OMT procedure in order to prevent
postcytostatic mucositis of gastrointestinal tract.

This study was supported by a research grant from Russian
Science Foundation No. Ne22-15-00149 of 18.05.2022.
Keywords

Oral microbiota, saliva transfer, oral microbiota transplanta-
tion, mucositis treatment.
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TpaHcnnaHTaumus MaTepuHCKON MUKPOBMOTLI NONMOCTH pTa pebeHKky ans NpodUNaKTUKN MyKO3WUTa:

KJIMHUYeCKUM aiyyan

Orer B. Tonomamnos ', Anekceit b. Yyxmosun ', Imurpuii C. Byr %, [Imurpuii E. ITores *, Oner B. Kocapes *,
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Beepenue

Ilerp pabOTBI COCTOSIIA B [IEMOHCTPALIUMM BO3MOXKHOCTIL,
6esomacHOCTH 11 3 PeKTUBHOCTH TPAHCIUIAHTALININ OPa/Ib-
HOIT MUKpoOuoTsI (oral microbiota transplantation - OMT)
OT 3J0POBOTO [JOHOpA MAI[MEHTY C HelPOOIaCTOMON s
IpOQUIAKTUKY TOCTUINTACTATIIECKOTO MYKO3UTa OIOCTI
pTa M KNIeITHMKa.

Knunnuecknii cnyvain

[TaneHTKa 6 MecC. € [UAaTHO30M HelipobIacToMa 3abprom-
MHHOTO ITPOCTPaHCTBa cripaBa, IV cragua INSS, M cragusa
INRGSS (MeTacTaTyeckoe ImopaskeHue JIeTKUX, KOCTHOTO
MO3ra, MHOXXeCTBeHHOe nopaxxeHue kocreit), MYCNamp+
dellp-. B xmmuuke HUM OOIuT um. P.M. Top6aueBoii
IpoBefleHa TepamnusA 10 mpoTokony NB 2004 pia rpynmnsl
BBICOKOTO PUCKa, KOTOpas BK/IOYana 6 61I0KOB XMMMOTe-
panuyu ¢ MoCaefyoUM ONEePATVBHLIM BMeLIATelTbCTBOM,
ayTo-TKM, 7y4yeBylo 1 TapreTHyl0 MMMYHOTEpAINIo.
B cBs3M ¢ pasBuTIEM IOCTIE HEPBBIX TPeX 6/I0KOB XMMUOTe-
panmy MyKo3uTa ¢ HOpaKeHMeM MONIOCTH PTa U KUIIeYHN-
Ka, BBIPQKEHHOTO 0O0/EBOTO U JVICIIEIICHYECKOTO CHHJPO-
MoB, nHbexuyn acconunposannoit ¢ Clostridium difficile,
OBIIO IPUHATO PelIeHMe O MPOBefieHNM MaI[IeHTKe TPaHC-
IJTAHTALVM MUKPOOMOTBI TOIOCTU PTa OT MAaTepPIL.

Marepuanbl n MmeToAbl

Bo Bpema mocrenyoomux —670KOB  XMMMOTEpaINN
(N4,N5,N6) u ayto-TI'CK nanueHTKe IPOBOLWIIN MHOTO-
KpaTHOe BBeJfieHJ€e JJOHOPCKOI POTOBOI XUAKOCTU (cMe-
IIaHHaA, He CTUMY/IMPOBaHHasA C/IIOHA) Ha (OHE XMMUOTe-
panuu 1 pexxuMa KOHAULIMOHMPOBaHNA. JJoHOpOM pOTOBOI
KUAKOCTI OblTa MaTh pebenka. st HabmoeHns 3a usMe-
HEHMAMU MUKPOOVOTBI TIOMIOCTY PTA MCIIONb30BAU METOT,
TapreTHOTO CeKBeHMpOBaHMA ¢pparMeHTOB V3-V4 ydacTka
rera 16S pPHK. o n mocie OMT 6bin mccienoBansl 06-
pasubl COCKOOOB CO IEYHOI CKTAIKM, CO CIMHKM SI3BIKQ,
POTOBOII KUAKOCTD, PeKaany ToHopa u pennnuenra. Exe-
THEBHO Y IAIjJIeHTa OLleHMBA/IN TsKEeCTb MYKO3UTA B COOT-
BeTCTBUM C kputepuamy BO3, KIMHMKO-QyHKINOHAIBHYIO
OLIEHKY ITPOM3BOANIN C TIOMOIIBIO CTAHAAPTHBIX MEXK/[yHa-
ponubix kpurepues (CTCAE-5). Pesynbrars

[IposBneHNA MyKO3MTa IIOIOCTY PTa BO BpeM: TpeX IocIe-
Ayiomux 6/I0KOB XMMIOTEPAIINIL He AUATHOCTUPOBAN. My-
KO3UT IIOJIOCTY PTa 1 CTeleHy OTMeYasiy, TOJIbKO I10CTIe MU-
€710a67TaTMBHOTO peX1Ma KOHAMOHMPOBaHUA. CUMIITOMBI
MYKO31Ta KMIIEYHMKA He OTMeday. Pe3ynbTaThl Mccneno-
BaHMe Ha KIIOCTpUAMaNbHbIe TOKCUHBI A 1 B MeTogoM VIOA
II0Kas3alM OTpULATE/NIbHOE 3HadyeHue depe3 5 THEN Iocie
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Hauana OMT. ITocnie OMT 1o pesynbraTam 16s ceKBeHUpPO-
BaHMsI 00pa3I[0B MUKPOOMOTHI 1[eKM, S3bIKa 1 CITIOHBI T1a-
IIVIEHTKM, II0 CPAaBHEHMIO C HAYa/IbHOI TOYKON Habmomamm
yMeHblIIeHMe KOMYECTBA YCTOBHO-IIATOTEHHbBIX OaKTepunit
cemerictBa Staphylococcaceae (c 30, 47 u 10% coors. 5o 0%)
u Micrococcaceae (¢ 8, 40,50% no 1, 6, 3% cooTB.) 1 pocT
IO MUKPOOPTaHM3MOB ceMelicTBa Streptococcaceae (¢ 11,
1, 7% mo 87, 38, 51% coots.). Hamm HabmogeHns mokasanm,
4TO M3MEHEHMEe MUKPOOMOTBI BCEX JIOKYCOB IMOMOCTU PTa
perumnuenta mocae OMT mpubmmxaTcsa K TOHOPCKOMY
cocTaBy OyKKa/lIbHOI MUKPOOOTEL

BbiBopbl

MHoOrokpaTHoe, eXXefHeBHOe BBe[leHle JIOHOPCKOI pOTO-
BOJI >KVMJIKOCTY B IIOJIOCTDb PTa PELUIIMEHTa C IIeNbI0 MIPO-
¢bumakTMKM MyKo3uTa Ha (POHe XMMMOTEpaluy U PeXu-
Ma KoHpamuuoHmpoBaHusa ayrto-TTCK composoxpjanoch
CYLECTBEHHBIM) M3MEHEHUAMM OPAaJbHOM MUKPOOMOTHI
nanyeHTa. HeGmaronpustHble COOBITUS U OCTIOKHEHWS He
3apeTNCTPUPOBaHbL. [lepBble pe3y/nbTaThl IOKa3bIBAIOT He-
0b6xoMMoCTh flanbHerinero uccnegosanne OMT mst mpo-
¢dunaxTvky nocruyurocrarudeckoro mykosura JKKT.

Ata paboTa O6bITa IOAEp)KaHA M3 CPENCTB rpanTta Poccnmit-
CKOTO Hay4HOro (onga Ne22-15-00149 ot 18.05.2022.
KnioueBble cnoBa

MukpobuoTa HONOCTH PTa, MEPEHOC POTOBOI KUIAKOCTH,
TPAHCIUIAaHTALMA POTOBON MUPKOOMOTHI, IPOQUIAKTUKA
MYKO3MTA.
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Introduction

Hematopoietic stem cell engraftment is the key moment in
the success of allogeneic hematopoietic stem cell transplan-
tation (allo-HSCT). Despite the increase in transplantation
activity, graft failure (GF) remains one of the key problems
reducing overall survival of patients and significantly impair-
ing the quality of life. The search for new modeled risk fac-
tors to reduce the incidence of GF continues. Natural killer
(NK) cells are the first lymphocyte subpopulation to recover
after allo-HSCT. After allo-HSCT, natural killer cells play an
important role in controlling the growth and dissemination
of cancer cells. They can detect and destroy remaining tumor
cells, which reduces the likelihood of disease recurrence.
However, some NK cells remain to be of host origin early
after HSCT, thus potentially interacting with graft cells, me-
diating the development of graft failure. Alloreactivity of NK
cells may occur when there is a mismatch between the im-
munoglobulin-like receptor (KIR) of recipient NK cells and
appropriate ligand of the graft cells. The aim of this work was
to evaluate the influence of KIR receptors on the develop-
ment of graft failure and to build a prognostic model based
on risk factors

Materials and methods

We analyzed 69 first allo-HSCT, which were performed on
patients in remission of acute leukemia (AML N=43, ALL
N=26), with reduced intensity conditioning. Risk factor
analysis was performed with logistic regression and Cox re-
gression models.
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2 = Age

% 0.50

2 — 2DS4f

[0}

0 === Transplantation
0.25 = HLA mismatch
0.001

100 075 050 025  0.00

Specificity

Figure 1. ROC analysis for predicting graft failure using
identified risk factors

Results

Significant factors in the prediction of graft failure in our pa-
tient cohort were recipient age (HR [95% CI] = 1.04 [1.01;
1.07]), absence of KIR2DS4f receptor in the recipient (HR
[95% CI] = 5. 5 [1.32; 22.9]), use of bone marrow (HR [95%
CI] = 3.79 [1.64; 8.79]) as a graft source, absence of a mis-
match towards GvH by HLA at locus A (HR [95% CI] =
7.38 [1.01; 54]). Fig. 1 shows the results of the ROC analysis
for the main significant indexes, with the best performance
demonstrated by the regression model including all identi-
fied factors.

Using Cox regression model construction, it was evaluated
how the obtained model can be used to predict the complica-
tion of bone marrow and HSC transplantation (Fig. 2).

Conclusions

The presence of KIR2DS4f in the recipient significantly in-
creased the risks of developing GE The graft source, age of
the recipient and the presence of HLA mismatch were also
significant in the development of GFE. The developed model
may have a prognostic value, therefore it is planned to con-
tinue this work.

Keywords

Graft failure, allogeneic stem cell transplantation, allo-HSCT.
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Figure 2. Risk of graft dysfunction over time as a func-
tion of the score obtained by the logistic regression
model
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Beepenue

[TpwxuBIenne TpaHCIJIaHTATa — KJI0YEBOIl MOMEHT B yCIle-
Xe TPaHCIUTAHTAlMM a//IOTeHHbIX T€MOIIOITUYECKUX CTBO-
noBbix KneTok (amro-TI'CK). Hecmorpa Ha yBemndeHme
TPAHCIUIAHTALMOHHOM aKTUBHOCTM — HECOCTOSTENbHOCTD
tpanciantata (HT) ocraercs ogHON U3 KIIOYEBBIX IIPO-
671eM, CHIDKAIOIUX OOIIYI0 BBDKMBAEMOCTb MALMEHTOB U
3HAUMMO YXyAllasg KauecTBO >ku3HU. IIpomomxarorcsa mo-
JICKJ HOBBIX MOJEINPYEMbIX (aKTOPOB PUCKA, KOTOPbIE
mo3Boymnu 661 CHU3UTD YacToTy passutus HT. Harypans-
uble kutepsl (HK) - mepBas cybnomynaiyst mtuM¢oLuTos,
KOTOopasd BoccTaHapnubaeTcss nocne amwio-TI'CK. Ilocme
anno-TI'CK Harypa/nbHble KU/IEPBI UTPAIOT BAXKHYIO POTIb
B KOHTpPOJIE POCTA M PACIPOCTPaHEHNSA PAKOBBIX KJIETOK.
OHM MOTYT OOHApYXXMBAaTb U YHUYTOXATb OCTABILINECS
OIYXOJIeBbIE, YTO CHIDKAET BEPOATHOCTb pelupuBa 3abo-
nepanusA. OpHako dacTh HK-xmeTox Ha paHHUX CpoKax
OCTAIOTCA XO3ANCKMMM, TEM CaMbIM IIOTE€HIIMATBHO XO35i-
ckue HK-x/meTku MOTyT B3aMMOJeJICTBOBATh C KIETKaMU
TPaHCIUIAHTAaTa, OMOCPENYys Pa3BUTHE HECOCTOATENbHOCTHU
TpaHCIIZIaHTaTa. AjllopeakTuBHOCTb HK-KmeTok MoxeT mo-
ABJIATHCSA MIPY HECOOTBETCTBUM MEXJY KU/UIEPHBIM UMMY-
HormobynnuonofobubiM penentopom (KVP) HK-xmetkn
peLuIIenTa U IUTaHAOM TpaHCIUIaHTata. Llemb paboTs —
oueHuTH BiuAHMe KVIP-perjenTopos Ha pa3BuUTIe HECOCTO-
ATETbHOCTY TPAHCIIZIAHATA, TIOCTPOUTH IIPOTHOCTUYECKYIO
MOfie/ib Ha OCHOBaHUM (paKTOPOB PICKa

MaTepMaﬂbI n Mmetoabl

Mp! npoanammsuposamu 69 nepsbix amno-TI'CK, koTopsie
BBINIOTTHANNCH TAll€eHTaM B PEMMCCUM OCTPOTO JIefiKo3a
(OMJT N=43, OJUJI N=26), ¢ KOHAUIMOHUPOBAHNEM IIO-
HIDKEHHOJ MHTEHCUBHOCTHU. AHanu3 (pakToOpoB pucka ObUI
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BBIIIOJIHEH C IIOCTPOEHUEM MOfeNiell JTOTMCTUYeCKO! pe-
rpeccun u perpeccun Kokca.

Pe3synbtathbl

3HaunMbIMI (aKTOpaMM B IPEfUKIVI HECOCTOATEIbHO-
CTn TpaHCHHaHTaTa B HaIIen KOFOpTe IIAIVIEHTOB ABJIANNICH
Bospacrt peunmnuenta (HR [95% [JU] = 1.04 [1.01; 1.07]), oT-
cyrcrBue y peunmuenta KMP2DS4f penerrropa (HR [95%
O] = 5.5 [1.32; 22.9]), ncnonb3oBaHme KOCTHOTO MO3Ta
(HR [95% [OW] = 3.79 [1.64; 8.79]), KaKk MCTOYHMKA TpaHC-
IIJIaHTAaTa, OTCyTCTBI/[e MHCMaT4ya B HaHpaBHeHI/H/I GVH 110
HLA B nokyce A (HR [95% V] = 7.38 [1.01; 54]).

Ha puc. 1 npencrasnens pesynbrarel ROC-ananmmsa pns
OCHOBHBIX 3HAUUMBIX IIOKa3aTesleil, Jydllye XapaKTepu-
CTUKI IIPOJEMOHCTPMPOBAHBI PErpecCHOHHON MOJEIIBIO,
BKJIIOYAIOLIelT BCe BbIsABIeHHbIe paKTOpbL. C IIOMOIIbIO IT0-
cTpoenust Mozienu perpeccuu Kokca 6b110 oljeHeHO, Kak I10-
JlydeHHast MOJIe/Ib MOXKeT ObITh MCII0/Ib30BAHA /i1 IPOTHO-
3MPOBAHMA OC/IOXKHEHVA TPAHCIUIAHTAIMM KOCTHOTO MO3Ta
n I'CK (Puc.2).

BoiBopbl

Hasyune y penymuenrta KVP2DS4f sHaunmo yBenndusano
pucku passutusa HT. Tak xe sHaunMbIiMu B passutun HT
ObUI ICTOYHMK TPAHCIUIAHTATA, BO3PACT PElMIINEeHTa U Ha-
mane mucmarda o HLA. PagpaboranHas Mofesb MOXeT
VIMeTb IPOTHOCTNYECKOE 3HAYeHNe, B CBA3M YeM IIaHUpY-
€TCs1 TIPOJIO/DKEHNME TAHHON PabOTHL.

KnioueBble cnoBa

HecocTosTenbHOCTD TpaHCIUTaHTaTa, TpaHCIVIAHTalnA
AJIVZIOT€HHBIX T'€MOIIO3TUYECCKUX CTBOJIOBBIX KJIETOK, aJIlIoO-

TICK.

Comparison of carbapenem-resistant gut colonization surveillance methods in early period
of allogeneic hematopoietic stem cell transplantation

Ekaterina D. Markovina, Yuliya A. Rogacheva, Marina O. Popova, Aleksandr A. Siniaev, Oleg V. Goloshchapov,

Yulia Yu. Vlasova, Sergey N. Bondarenko, Alexander D. Kulagin

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

Contact: Ekaterina D. Markovina, e-mail: katyatasser@gmail.com

Introduction

Gut colonization with carbapenem-resistant bacteria (Car-
ba+) is a risk factor for infectious complications and worse
overall outcome in patients undergoing allogeneic hemato-
poietic stem cell transplantation (allo-HSCT). To achieve
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higher effectiveness of early empirical antibiotic therapy it
is vital to determine the most efficient method of Carba+
colonization detection. The aim of this study is to compare
frequencies of Carba+ detection by three methods, including
PCR-tests of rectal swabs for the detection of the major car-
bapenemase gene families.

@ cttjournal.com
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Materials and methods

In this study, 25 adult patients who underwent their first allo-
HSCT from August to December 2022 were enrolled. A pro-
spective surveillance study of gut colonization was conduct-
ed from D-7 to D+35. Standard microbiological assay of fea-
cal samples with the evaluation of antibiotic resistance, rectal
swab tests on chromogenic agar (ESBL, Carba+, VRE) and
PCR-tests for the detection of the major carbapenemase gene
families (VIM, IMP, NDM, KPC and OXA-48-like) were
performed weekly. In this study, the medium time of febrile
neutropenia (FN) occurrence was D+7 (D0-18). Therefore,
D-7 and DO data were merged in one group. Due to a lethal
outcome one patient was excluded at D+14. The episodes of
any infectious complications were analyzed weekly, causative
agents and antibiotic resistance profiles were compared with
the patient’s gut colonization results.

Results

With standard microbiological assay, Carba+ colonization
was detected in 5.56% (n=1), 18.75% (n=3), and 38.89%
(n=7) of patients on D-7, D0, D+7 and D+35, respectively.
In 85.2% of cases, Carba+ Klebsiella pneumoniae was detect-
ed. With chromogenic agar technique, Carba+ colonization
was detected in 12% (n=3), 17.4% (n=4), 63.2% (n=12) of

patients on D-7, DO, D+7 and D+35, respectively. With PCR-
tests Carba+, colonization was detected in 43.5% (n=10);
37.5% (n=9); 92.9% (n=13) of the patients on D-7-0, D+7
and D+35, respectively. The NDM gene was detected most
frequently (48.76%, n=59). Comparison of PCR-tests results
with data from standard microbiological assays and tests on
chromogenic agar is presented in Table 1. There were 9 inci-
dences of infectious complications caused by Gram-negative
bacteria, including 77.8% (n=7) with Klebsiella pneumonia;
22.2% (n=2), with Acinetobacter baumannii. Comparison of
antibiotic resistance profiles of causative agents with gut col-
onization results is presented in Table 2.

Conclusion

PCR-tests of rectal swabs for the detection of the major car-
bapenemase gene families reveal gut colonization with Car-
ba+ at higher frequencies than standard microbiological as-
say and rectal swab tests on chromogenic agar. Carbapenem
resistance of the pathogens causing infectious complications
matches more consistently with the PCR-test results.

Keywords

Stem cell transplantation, gut colonization, carbapenem re-
sistance, PCR-test.

Table 1. Comparison of PCR-tests results with data from standard microbiological assay and tests on chromogenic

agar
PCR-detection Standard microbiological assay Chromogenic agar
+ = Total + = Total
+ 23 (43.4%) 30 (56.6%) 53 (100%) 36 (51.4%) 34 (48.6%) 70 (100%)
- 0 45 (100%) 45 (100%) 2 (3.4%) 57 (96.6%) 59 (100%)

Table 2. Comparison of antibiotic resistance profiles of causative agents with gut colonization results

PCR-detection Standard microbiological assay Chromogenic agar

Match No match | No data Total Match No match | No data Total
Match 4 (57.1%) 3 (42.9%) 0 7(100%) 5 (N.4%) 2 (28.6%) 0 7(100%)
No match 0 1(100%) 0 1(100%) 1(100%) 0 0 1(100%)
No data 0 0 1(100%) 1(100%) 1(100%) 0 0 1(100%)

(paBHeHNe MeTO/0B AeTeKLUM KapbaneHeM-pe3nNCTeHTHOM KOMOHN3ALIMKM KULLEYHNKA \ NaLMeHTOB

B paHHEM Nepuofe anioreHHoi TPaHCNNAHTALMN KOCTHOMO Mo3ra

Exatepuna [I. MapkoBuHa, IOnusa A. PorayeBa, Mapuna O. Ilonosa, Anekcangp A. Cunses, Oner B. [onomanos,
I0mna 10. Bnacosa, Cepreit H. bongapenko, Anexcanpp [I. Kynarun

HIII demckoii onxonoeuu, eemamonozuu u mparcnaanmonozuu um. P M. Iopbauesoii, Ilepsviii Canxm-IlemepOypackuii
eocyoapcmeenHoiii meourumckuil ynusepcumem um. V1. I1. Ilasnosa, Canxm-Ilemep6ype, Poccus

BeepeHue

Konmonmsaums  kapbameHeM-pesucTeHTHBIMU  (Kap6Oa+)
GakTepusiMu sB/sIeTCs (GaKTOPOM PUCKA [ PasBUTUS TSI-
JKEJIBIX MH(EKIMOHHDBIX OC/IOKHEHWIT ¥ Xy/IIell BbDKIBA-
€MOCTH MAI[EHTOB I0C/Ie A/UIOTEHHON TPaHCIUIAHTAI[UN
koctHoro mosra (amno-TI'CK). ns 6onpureit addexTus-
HOCTM PaHHeNl SMIMPUYECKON aHTMOMOTMKOTepammm He-

06X0,[H/[M0 JCIIONIb30BaTh Haubosee paLU/IOHaTIbeIIU/I METO[
JETEKI NN KOJIOHM3am Kap6a+ 6aKTepI/IHMI/I.

Marepuanbl n meTopbl

B uccnefoBanuu MpoaHaaM3MpPOBAaHO 25 MALMEHTOB CTap-
me 18 ner, momyyusmux mnepsywo amno-TTCK B nepuon
C aBrycTa o gexabpp 2022 roga B nentpe HUI JOInT
uMm. P.M. Top6aueBoit. 3a 7 mHeN [JO BBIIOTHEHUs a/jo-
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TICK u B manmbHeleM pa3 B Heflelio 70 35 AHA TOCIe
TPAHCIUIAHTALVM, BBIIOJHAINCh CIeAYIoIue UCCIefRoBa-
HIISI: CTaHJAPTHOE MUKpobuonorndeckoe (6ak) mccienopa-
HIMe C OIIpefie/leHNeM YYBCTBUTENBHOCTY K aHTUOMOTUKAM,
JCCTIENIOBaHME PEKTA/IbHBIX Ma3KOB Ha XpOMAareHHbIX cpe-
max (ESBL, Carba, VRE), BbisiB/IeHIE T€HOB IPHOOpeTeH-
HbIX Kapbamenemas 6Oakrtepuit (VIM, IMP, NDM, KPC nu
OXA-48-nono6upix) Metomom I[P B pekTampHOM Maske.
Menuana gus passutus pebpunbHoit Heiirporennu (OH) B
rpymnre manyeHTos nocnte ajwio-TTCK cocrasnger [I+7 (J0-
18). [laHHbIe KOMIOHM3ALWN, TTONy4deHHble Ha [I-7 u [10 6p11n
00beaVHEeHbI B OJHY IPYIIY. B CBsA3K C JeTalbHBIM MCXO-
TIOM OJIVH ITallMeHT UCKJIIYeH 13 uccnemoBanms ¢ [I+14.

Bce SIIN30dbI I/IH(beKLU/IOHHbIX OCJIO>KHEHMIT ObLIN IIpoaHa-
IN3VNPOBAHbI 110 NIPVMHAIE)KHOCTI B036y,EU/ITe)'IH K MUKpPO-
6I/IOMY KNIICYHMKA, a TAKXKE€ IIO0 COOTBETCTBUIO HpOCl)I/[}'IH
aHTI/I6I/IOTI/IKOpeSI/ICTeHTHOCTI/I pe3ynbTaTaM IIpeAbIAYILIErO
HHP-MCCHeI[OBaHI/IH n MI/IKpO6I/IOHOI‘I/I‘IeCKOI‘O ucciaemoBa-
HIA pEKTa/IbHOTO Ma3Ka.

Pe3ynbratsl

ITpn 6GakTepmoNOrMuecKoM MUCCIE[OBAHNMN KOTOHM3ALN
Kapb6a+ OakTepusiMu Obl1a BbIsIBIIEHA ¥ 5,56% (n=1), 18,75%
(n=3) u 38,89% (n=7) mayuenros Ha II-7-0, I+7 u I+35
COOTBETCTBEHHO. B 85,2% ciryyaeB KapOalleHeM-pe3UCTeHT-
HBIM MMKpoopranusMoM ssjnack Klebsiella pneumoniae.
I[Tpu mccmemoBaHMN Ha XPOMAreHHbIX Cpefiax Kapba+ Kojo-
Hysanyst 6pUIa OOHAPY)XKeHA COOTBETCTBEHHO ¥ 12% (n=3),
17,4% (n=4), 63,2% (n=12) manuenros. [Ipu ncronb3o-
BaHunm IIIIP-ymeTekumm KomoHmsanus Kapba+ BbIsB/IEHA
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COOTBETCTBEHHO Y 43,5% (n=10), 37,5% (n=9), 92,9% (n=13)
naryeHToB. Hanbonplyio K070 cpein BbIsIBIEHHBIX T€HOB
KapboneHemas coctaBimt NDM (48,76%, n=59).

JJaHHbIe TT0 COIIOCTAB/ICHNIO Pe3y/IbTaTOB, IOTYYEeHHbIX Me-
topoM IIIIP-pgerexunn, ¢ pesynbraTamu 6aK MCCIeTOBAHMIL
¥ MCCTIEIOBAHNIT Ha XpoMarape, IpefcTasieHsl B Taom. 1.

3a nepuop HabmOeHNsT OBITIO BBIABIEHO 9 TSDKENMBIX WMH-
(beKIMOHHBIX OCTIOKHEH NS, BBI3BAHHBIX [paM-0TpuIiaTens-
HbIMU OakTepuaAMu. Bosbymmrenamu apnamich Klebsiella
pneumonia - 77,8% (n=7), u Acinetobacter baumannii -
22,2% (n=2). ComocTaBpjieHye [Jo/eli COBIIaeHNs YYBCTBU-
TEJILHOCTM HaliJIleHHbIX BO30OYANTeIell C KOMIOHU3allMell, BbI-
sBreHHO MeTonoM I1LIP, 06bIYHBIM 6AKTEPUOTOTMIECKNM
UCCTIelOBAaHMEM U MCCIEOBaHMEM Ha Xpomarape, Ipef-
craByeHsl B Taor. 2.

BoiBopbl

Konmonusauns kapba+ 6akTepusamu BbISIBIIANIACH C HAOOMb-
mieil yactoro npu ucnonbsosanuy I1P-gerexkuun. Ipn
9TOM KapOaneHeM-pe3UCTeHTHOCTh OaKTepuit, BBI3BABIINX
TsDKerble MHQEKIVOHHBIE OC/IOKHEHNsI, B GOMbIIeM Mpo-
LIeHTe Cy4aeB coBmana ¢ pesynbraTamu IIIIP-merexnum B
CpaBHEHUM C IPYTUMU METOfJAMI JIe TEKIUIL.

KnioueBble cnoBa

TpaHcIUIaHTaIVs KOCTHOTO MO3T4, MH(EKLMOHHbIEe OCTIOX-
HeH, KapOaneHeM-pesucTeHTHbIe 6aktepun, [TIP-pmeTek-
.

Zonulin and calprotectin as markers of posttransplantation complications after allogeneic

hematopoietic stem cell transplantation

Anastasia I. Reshetova, Dmitry V. Motorin, Darina B. Zammoeva, Renat Sh. Badaev, Alexey S. Golovkin

Almazov National Medical Research Center, St. Petersburg, Russia; World-class Research Center for Personalized Medicine, St. Peters-
burg, Russia; Research Institute of Hematology and Transfusiology, St. Petersburg, Russia

Contact: Dr. Anastasia I. Reshetova, phone: +7 (923) 508-44-94, e-mail: makenal@inbox.ru

Introduction

Efficiency of allogeneic hematopoietic stem cell transplan-
tation (allo-HSCT) in patients with oncohematological
diseases largely depends on the complications of the post-
transplantation period. Damage to the gastrointestinal tract
and impaired barrier function may affect the pathogenesis
of complications. Our objective was to study the prognos-
tic role of calprotectin and zonulin in genesis of allo-HSCT
complications.

Materials and methods

The study included 26 patients 18 to 60 years old subjected to
allo-HSCT aimed for treatment of oncohematological disor-
ders. Stool specimens were taken of the patients 7 days before
HSCT, and on days +14, +30, +60 and +90 days. After sam-
pling, the biological material was immediately frozen and
stored at -80°C. Fecal calptotectin was quantified by means
of lateral immune chromatography; zonulin was assayed by
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ELISA technique. The results are presented as median values
and interquartile ranges. Significance of the differences was
evaluated by the Mann-Whitney criterion.

Results

Graft-versus-host disease (GVvHD) II-IV degree developed in
53% of the patients subjected to allo-HSCT. On day +30 after
allo-HSCT, the level of calprotectin in this group was higher
than in the cases of grade 0-I GvHD [109 (32; 163), and 31
(25; 53) ug/mL, respectively, p=0.03] as well as on day +60
[112 (31;126), and 26 (25;44) pug/mL, respectively, p=0.02].
Zonulin levels tended to increase in severe GVHD compared
with patients without GvHD on day +30 [(112 (42;183),
and 80 (12;104) ng/mL, p=0.2] as well as on day +60 [100
(12;180), and 33 (8;107) ng/mL, respectively, p=0.4], and on
day +90 [182 (9;192), and 29 (16;41) ng/mL, p=0.2]. When
comparing skin and intestinal lesions, the level of calprotec-
tin was higher in the second case on day +30 [25 (31; 72),
and 87 (58;181) mcg/ml, p=0.04], the levels of zonulin did
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not differ significantly. In 53.8% of patients, the posttrans-
plantation period was complicated by grade 2-4 mucositis.
The level of calprotectin before HSCT was higher in patients
with mild (0-1) grade mucositis compared with severe mu-
cositis [80 (59;205) and 32 (26;38) mcg/ml, p=0.02]. On the
14™ and 30" day, no significant differences were revealed.
Zonulin levels were elevated to allo-HSCT in mild mucosi-
tis [196 (173;218), and 125 (49;151) ng/ml, respectively,
p=0.047], but did not significantly differ in subsequent pe-
riod. In the group of patients who survived for more than 12
months compared to lethal cases, low levels of calprotectin
[38 (26;87) and 146 (65; 109) mcg/ml, p=0.01] and zonulin
[32 (10;131) and 182 (81;250) ng/ml, p=0.04] on the 30" day
after transplantation.

Discussion

The majority of patients who underwent allo-HSCT initial-
ly had elevated levels of zonulin and calprotectin relative to

the reference normal values. This finding may indicate an
impairment of intestinal barrier even before the transplan-
tation. In addition, lower values of both calprotectin and
zonulin in the group of patients with further severe mucosi-
tis, were noted before transplantation. Upon development
of severe GVHD, the level of calprotectin was significantly
increased during GVHD with intestinal damage.

Conclusion

Our preliminary results indicate that the levels of calpro-
tectin and zonulin in faeces may be considered prognostic
markers of the development of severe mucositis, GYHD and
mortality in the patients after allo-HSCT.

Keywords

Calprotectin, zonulin, allogeneic hematopoietic stem cell
transplantation, complications, graft-versus-host disease.

30HYNMH W KanbNpOTEeKTUH B KaYeCTBe MapKepoB pPaB3uUTUs NOCTTPAHCNNAHTALMOHHBIX
OC/TOXHEHMI NOC/Ie anoreHHON TPAHCMIAHTALMKU FeMOMNO3TUYECKUX CTBOJIOBbIX KNETOK

Amnacracus V. Pemerosa, Imutpuii B. Moropus, Japuna b. 3ammoesa, Penar III. bagaes, Anekceii C. TonoBkun

Hauvuonanvnoiii meduyuHckuil uccnedosamenvckuti uenmp um. B. A. Anmasosa, Canxkm-IlemepOype, Poccus; Hayunuviii yenmp
MUP0B020 yposHs «Llenmp nepconanuzuposantoti meouyurv», Canxm-Ilemep6ype, Poccusi; Poccutickuii HUV eemamonoeuu u

mpancgysuonozuu, Cankm-ITemep6ype, Poccus

Beepenue

PesynbpraThl a/IOreHHO TPAHCIUIAHTAMM TeMOIIOITHYe-
CKMX cTBOJIOBBIX K1eToK (amno-TI'CK) y mareHTOB C OH-
KOTeMaTOJIOTMYECKUMM 3a007IeBaHMAMIU B 3HAYUTE/IbHOI
Mepe 3aBUCAT OT OC/IOXKHEHNI TOCTTPAHCIVIAHTALMIOHHOTO
nepuopa. [TopakeHne )xenyLouYHO-KMNIIEYHOTO TPAKTa I Ha-
pyuieHre 6apbepHOil QYHKIMM MOTYT BIUATH Ha IIaTOTEHE3
ocmoxxHeHnit. 1lenpro paboThl ObIIO M3yUeHNe TPOTHOCTHU-
YeCKOIl pO/Y KaJbIIPOTEKTMHA Y 30HY/IMHA IIPU OCIOXKHe-
Husx aymno-TTCK.

MaTepuan n Metoabl

B uccnengoBaHue ObII0 BKIYEHO 26 MaluedToB oT 18 10 60
et ¢ ¢ nposeferHo ayyto-TTCK 1o moBoxy oHKOreMaToso-
rnyeckux 3aboneBannit. buomarepuan nmanueHToB (kan) 3a-
6upaics 3a 7 gueit no awto-TI'CK, a Takxke Ha 14, 30, 60 1 90
THM TIOCTIe C TOC/Iefytolert 3aMopo3Koii mpu -80°C. dekanb-
HBIl Ka/JIbIIPOTEKTUH OIPefie/Is/IC METOLOM JIaTepalbHOI
JMMMYHOXpOMarorpadui, 30Hy/IMH — METOLIOM UMMyHO(ep-
MEHTHOTO aHanu3a. PesynbTaThl mpencTaBneHbl B BUjie Me-
IVaHbl ¥ MHTEPKBAPTWIbHOIO AMala3oHa. JJoCTOBEpHOCTD
Ppasinuuil OLeHNBa/Y 110 KpUTepuo MaHH- YUTHU.

Pesynbratbl

Y 53% manueHTOB OblIa [JOKYMEHTMPOBaHA PeaKIVs
«TpaHCIIaHTAaT NpOoTuB Xx03sinHa» (PTIIX) II-IV cremennm.
YpoBeHb KaJbIPOTEKTMHA B 9TOI Ipymie ObUI BbIIIe IO
cpasaennio ¢ PTIIX 0-I crenenu Ha 30 menp (109 (325 163) n
31 (25; 53) MKr/mJ1, COOTBETCTBEHHO, p=0,03) 1 Ha 60 HeHb
(112 (31;126) n 26 (25;44) mkr/m, p=0,02) nocne anno-
TI'CK. YpoBeHb 30HYNIMHA MMeN TEHAEHIMIO K IOBBILIE-
Huto npu Tspkenoit PTIIX o cpaBHeHMIo ¢ maryeHTamn 6e3
PTIIX Ha 30 genp (112 (42;183) n 80 (12;104) ur/mm, p=0,2),

Ha 60 geHsp (100 (12;180) u 33 (8;107) ur/mn , p=0,4), n Ha 90
meHb (182 (9;192) m 29 (16541) ur/min, p=0,2). IIpu cpaBHe-
HYJ TOPa>KeHM S KOXKU Y KMIIEYHMKA YPOBEHD KalTbIIPOTEK-
TYHa OB BbIlIe BO BTOPOM criydae Ha 30 menb (25 (31;72)
u 87 (58;181) mxr/mi, p=0,04), ypOBeHb 30Hy/IMHA 3HAYMMO
He oTnnyanca. Y 53,8% mauyeHTOB MOCTTpaHCIIAHTALIN-
OHHBIII IEPVOZ, OCTIOKHUICS MYKO3UTOM 2-4 cTeneHu. Ypo-
BeHb Ka/bIIPOTEKTVHA Y IAlYleHTOB C MYKO3UTOM JIETKO
(0-1) cremeHy 1O CPaBHEHMIO C TSKEIBIM MYKO3UTOM OBIT
Boite go TTCK (80 (59;205) u 32 (26;38) mkr/mi, p=0,02).
Ha 14 n 30 geHb HOCTOBEPHBIX OTIMYNIL HE BBIABIEHO. YPO-
BeHb 30Hy/1MHa 6b11 noBbiieH g0 TI'CK npu merkom Myko-
sure (196 (173;218) u 125 (49;151) Hr/Mi1, COOTBETCTBEHHO)
(p=0,047), HO B ma/nbHelllIEeM JOCTOBEPHO He pa3ImMyacs.
B rpymne nanmeHTOB, IpOoXXUBLINX 60nee 12 Mecsnes, 1o
CPaBHEHMIO C YMEPIINMM BbIABICHBI HU3KVE YPOBHIU Kaslb-
npotexkTiHa (38 (26;87) u 146 (65; 109) Mxr/mi, p=0,01) u
sonymHa (32 (10;131) u 182 (81;250) ur/mi1, p=0,04) Ha 30
IeHb II0CTIe TPAHCIUTAHTALVIM.

06cyxpenne

Y 60onpLUIMHCTBA MalMeHTOoB, epeHecunx auto-TTCK, us-
Ha4a/IbHO OB IIOBBIIIEHBI YPOBHY 30HY/IMHA U KaJIbIIPO-
TEKTMHA OTHOCUTEIBHO pe(epeHCHBIX 3HAYEHNIT HOPMBL
9TO MOXKET CBUIETENbCTBOBATh O HAPYIIEHMM KHUIIEYHO-
ro Gapbepa ellle 0 IpOBefieHNA TpaHCIIaHTauuu. Kpome
TOT0, B TPYTIIE NAIYIEHTOB C Pa3BUBIINMICA B IalbHENIIeM
TSDKEBIMYM MYKO3UTaMu ObUIM OTMedeHbI Oojee HU3KVE
3HAYeHM:A ¥ Ka/lbIIPOTEKTVMHA M 30HYIMHA [0 TPAHCIIIAH-
tanyy. [Ipn passurum PTIIX TspKemnmoil cTeneHM ypoBeHb
KaJIBIIPOTEKTVHA OBUI 3HAYMMO IIOBBIIIEH BO BPeMsI Tede-
Hua PTIIX ¢ mopaxeHneM KUIIeYHNKA.
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3aknioyeHue

ITpenBapuTenbHble pe3ynbTaThl yKas3bIBAalOT Ha TO, YTO
YPOBHM KaJnbIIPOTEKTMHA ¥ 30HY/IMHA B Kaje MOTYT BbI-
CTYIIaTh B Ka4eCTBE IMPOTHOCTNYECKNX MapKePOB Pa3BUTHUA
TSDKeNTbIX MyKo3uToB, PTIIX 1 cMepTHOCTM Yy HanMeHTOB
nocne anno-TICK.

PC-07

POSTTRANSPLANT COMPLICATIONS I

KnioueBble cnoBa

KaHprOTeKTI/IH, 30HY/IVH, a/IOT€HHAaA TPAaHCIUVIAHTalVA I'e-
MOITO3TUYECKNX CTBOJIOBBIX KJIETOK, OCTOXKHEHNA, PEAKIINA
«TPAHCIUIAHTAT IIPOTUB XO3AMHa».

Achievement of organ-specific response depending on FEV1 values in patients with

pulmonary chronic graft-versus-host disease

Vera A. Vasilyeva, Larisa A. Kuzmina, Mikhail Yu. Drokov, Mariya V. Dovydenko, Olga M. Koroleva, Olga S. Karavaeva,
Darya S. Dubnyak, Ulyana V. Maslikova, Elena N. Parovichnikova

National Medical Research Center for Hematology, Moscow, Russia

Contact: Dr. Vera A.Vasilyeva, phone: +7 (916) 262-23-16, 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 over-
all survival and quality of life of patients. Chronic GvHD
with lung involvement is one of the most severe manifes-
tations of cGvHD. Our aim was to evaluate the dynamics
of forced expiratory volume (FEV1) index in patients with
c¢GvHD with lung involvement.

Materials and methods

We reviewed the results of 766 allo-HSCTs performed for
677 adult patients from January 2010 to December 2020.
Pulmonary chronic GvHD was diagnosed in 50 patients. To
define severity of cGvHD, we used the NIH scoring system
(Jagasia et al., 2015). In most cases, a severe cGVHD was de-
termined (40 cases), and a moderate degree was revealed in
10 patients. The clinical and HSCT characteristics are pre-
sented in Table 1.

Table 1. Clinical characteristics of the patients under study

Of the 50 patients, forty-three received systemic immuno-
suppressive therapy (IST) with glucocorticosteroids (GCS)
+/- other immunosuppressive agents, five patients did not
receive GCS therapy, two patients received GCS inhalations
only.

Results

The overall response rate in patients with pulmonary
c¢GVvHD was 26% (10% reached a complete response). The
majority of patients did not achieve a response, 30% of them
showed stabilization of the condition, and 44% exhibited
progression of the lung cGvHD. We analyzed the FEV1 val-
ues at the onset, 3 months, 6 months and a 1 year after the
diagnosis of pulmonary cGvHD, as well as the dynamics of
FEV1 (a difference between the FEV1 values at diagnosis of
pulmonary ¢cGvHD, and one year later). A significant dif-
ference was found: patients with progression of pulmonary
c¢GvHD developed a sufficient reduction of FEV1, with me-
dian FEV1 values decreasing by 13% over the year (Table 2).

Clinical parameters Moderate degree (n=10) Severe degree (n=40)
Sex Male 5 22
Female 5 18
Age (Median) 19-59 (33) 19-53 (36)
Diagnosis AML 6 13
ALL 3 15
MDS/MPN 1
LPD -
(ML -
Donor's type Matched related 2 10
Matched unrelated 3 20
Mismatched unrelated 4
Haploidentical 1
Source of stem cells PBSC 4 25
BM 6 15
Conditioning RIC 6 28
MAC 4 12
Chronic GvHD Only lung involvement 2 6
Combined with another organs 8 34
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Table 2. Achievement of the organ-specific response depending on the FEV1 indexes

Respiratory characteristics ((::;;)Iete response, Partial response, zin(l,];cablllzatlon (I-:l(l,zg)rogressmn p-valuel
FEVT at the onset pulmonary cGvHD, %, ~ B . _

Median (IOR) 60 (59-65) 60 (51-60) 51 (40-66) 48 (38-61) 043
FEV1 3 month after onset pulmonary ~ i g ~

CGVHD, %, Median (IQR) 79 (13-83) 63 (53-70) 52 (38-65) 38 (30-49) 0.001
FEV1 6 month after onset pulmonary ~ ~ i ~

CGVHD, % of reference, Median (IQR) 85 (70-89) 63 (56-66) 54 (40-68) 30 (28-43) <0.001
FEV112 month after onset pulmonary ~ ~ | ~

CGvHD, Median (I0R) 83 (79-88) 68 (60-75) 48 (41-62) 33 (25-46) <0.001
Dynamic FEV1 for 1 year, Median (IQR) 23 (20-27) 12 (-14) -2 (-4-6) -3 (-23--9) <0.001

Therefore, one may conclude that the clinical response may
be suggested as early as at 3 months after cGVHD diagnosis
(even within the same NIH score point). In cases of further
FEV1 reduction by >10%, the patient would not respond to
the therapy in future, thus requiring early correction of im-
munosuppressive treatment.

Conclusion

It has been shown that a rapid decrease in FEV1 in dynam-
ics indicates a poor prognosis in patients with cGvHD with

lung involvement. Therefore it is important to evaluate not
only the current FEV1 value, but also to monitor the FEV1
dynamics.

Keywords

Chronic graft-versus-host disease, lung involvement, FEV1.

[locTneHmne opraH-cneuudnUyecKoro 0TBeTa B 3aBMCMMOCTH OT noka3zatenen O®B1 y nauneHToB

C xpoHuueckoi PTIX ¢ nopaxkeHnem nerkux

Bepa A. Bacunnesa, Jlapuca A. Kyspbmuna, Muxaun I0. [Ipokos, Mapus: B. losbigenko, Onbra M. Koponesa,
Onbra C. Kapasaesa, [lappsa C. [Iy6usK, Yibsaraa B. Macinkosa, Enrena H. ITapoBuuHukoBa

Havyuonanvrulii meouyurckuii uccnedosamenvckuti uenmp eemamonoeuu, Mockea, Poccus

Beepenue

XpoHndecKkass peaklys «TPAHCIIAHTAT IPOTUB XO3SAMHa»
(xpPTIIX) stB/IsieTCS YaCTBIM OCTOXKHEHNMEM TPaHCIUIAHTA-
LMY AJIJIOTEHHBIX reMono3Tudecknux knetok (amno-TICK),
KOTOPOE 3HAYMMO CHIDKAeT OOI[yI0 BBDKIBAEMOCTD U Kade-
cTBO XU3HM 6071bHBIX. XpoHnueckas PTIIX ¢ nopaxeHnem
JIETKMX ABJAETCA OJHMM U3 CAMBIX TSKE/IbIX NPOABIEHMI
xpPTIIX. Lenp pabotsr: onenka grHamuku ODB1 y maun-
eHToB ¢ xpPTIIX ¢ mopakeH1neM JIeTKux.

MaTepMaﬂbI n MetoAabl

B nepuop ¢ stuBaps 2010 r. o gexabpp 2020 T. BHIIIOTHEHO
766 anno-TT'CK 677 B3poc/bIM maljueHTaM ¢ reMo61acTosa-
MI. B mocTTpaHcIIaHTalMOHHOM Iepuofe y 50 manyeHToB
mynarsoctupoBaHa xpPTIIX c BoBmedeHuem merkux. s
oneHky Tshkectyt XpPTIIX ncronbsoBamy 6aIbHYIO CUCTe-
My, paspabotannyio NIH (Jagasia et al. 2015). B 6onpumn-
CTBe CIIy4aeB oIpepeneHa TsDkenas ¢popma (40 crydaes) u
yMepeHHas CTelleHb opakeHus — y 10 6onbubIx. Knnunye-
cKue xapakrepuctrku 6onpHbix 1 mapamerpsl TTCK npep-
craBieHbl B Ta6r. 1.

V3 50 cnygaeB 43 GO/IbHBIM IIPOBOAMIACH CUCTEMHASA VM-
MYHOCYTIpECCHBHAs1 Tepamnys ITIOKOKOPTUKOCTEpONAaMNu
(TKC) +/- ppyrumyu MMMYHOCYNPEeCCUBHBIMM areHTaMIu,
5 6ombabiM Tepanusi TKC He mpoBopmiack, 2 manyeHTam
TIPOBOAVIIN T€PATINIO TONMbKO MHTAIANMOoHHbIMY ['KC.

Pesynbratbl

O6mnit otBeT Ha Tepamuio y manueHToB ¢ xpPTIIX ¢ mo-
pakeHMeM JIerkux coctaBul 26% (10% — MONHBIL OTBET),
y OONBIINHCTBA OONBHBIX He OBIIO HOCTUTHYTO OTBETA, Y
30% 13 HMX OTMeYasIach CTaOVIM3aLiA COCTOSIHIS, a y 44%
6p11a BoisiBneHa mporpeccust xpPTIIX merknx. Hamn 6buim
npoaHanusuposansl nokasarenun OPBI1 B febioTte, yepes 3
Mecslla, yepe3 6 MecsAleB U 4epe3 Tofl Ioc/e KOHCTAaTaluu
xpPTIIX nerkux, a Taxoxe guHamuka OPB1 (pasHuia 3Ha-
yeHnit OPB1 na momenT guarHoctukyu XpPTIIX nmerkux u
Jyepes rof OC/Ie AMATHOCTUKM U Tepanun). Bblio BbIsBIEHO
IOCTOBEPHOE pas/ndue: MAlMEeHThI C Iporpeccuert saboe-
BaHNsA Ha 3TUX KOHTPOJbHBIX TOYKAX 3HAUYMMO CHIDKAIOT
nokasatenu O®BI1, a menuana cHmkenus ODB1 3a rop co-
craBnsgeT 13%, 4TO ABIAETCA TAaKXKe JOCTOBEPHBIM M3MEHe-
HueM (Ta6m. 2). Takum 06pasoM, MOXXHO TOBOPUTH O TOM,
4TO yXKe uepe3 3 Mecsla mocie KoHcraranuy xpPTIIX ¢
HOpPa>KeHNeM JIETKIX MOYXKHO CYAUTb 06 OTBeTe 1 eC/IN JaXKe
B IIpefieniax ofHoro 6amma no mkane NIH, Ho mponcxoput
nanbHeitmee caykenue O®B1 va 10% u 6onee, TO 3TOT Ia-
IVeHT ¢ GO7Ibliell [oseil BEpOSITHOCTI B JajIbHeilIeM He
OTBETHUT HA TEPAINIO U, CIeJOBATeIbHO, TAKUM OOIbHBIM
Heo6XOoMMO IPOBOAUTD paHHI00 Koppekuuio VICT.

3aknoyeHue

[Tokasano, uro u 6bicTpoe cHIDKeHre ODB1 B guHaMuKe
TOBOPUT O IVIOXOM IIporHose y 6ombubIx ¢ XxpPTIIX ¢ nopa-
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JKEeHMEM JIErKuX. B cBA3M ¢ 9TUM Ba)KHO He TO/IbKO 3HaYEHIe
O®B1 nHa TeKymMit MOMEHT, HO ¥ MOHUTOPMHT IaHHOTO I10-
Kasareys B JMHAMUKE.

P0O-01

PEDIATRIC ONCOLOGY |

KnioueBble cnoBa

XPOHI/I‘ICCKaH peakuyAa «TpaHCIVIAHTAT IIPOTUB XO3ANHA»,
nopaxkenue yerknx, ODBI1.

Results of HSC transplantation in children with solid malignant neoplasms:
Experience at the N.N. Blokhin National Medical Research Center of Oncology
Teymur Z. Aliev, Elena B. Machneva, Karina A. Sergeenko, Irina O. Kostareva, Nara G. Stepanyan, Yuri V. Lozovan,

Tatiana I. Potemkina, Natalia A. Burlaka, Amina M. Suleimanova, Marina V. Rubanskaya, Garik B. Sagoyan,
Olga M. Romantsova, Lana M. Kudaeva, Anatoly P. Kazantsev, Vladimir G. Polyakov, Kirill I. Kirgizov,

Svetlana R. Varfolomeeva

L. Durnov Research Institute of Pediatric Oncology and Hematology at the N. N. Blokhin National Medical Research Centre

of Oncology, Moscow, Russia

Contact: Dr. Teymur Z. Aliev, phone: +7 (916) 368-90-27, e-mail: timalievl18@gmail.com

Introduction

Hematopoietic stem cell transplantation (HSCT) is a method
of therapy for a number of severe malignant and non-tumor
diseases. Autologous hematopoietic stem cell transplanta-
tion (auto-HSCT) improves outcomes in patients with onco-
logical solid malignancies (MNs). The purpose of the present
work was to arrange a program for HSCT in children with
solid malignant neoplasms in children.

Materials and methods

At the Department of Pediatric Bone Marrow and HSCT,
N.N. Blokhin National Medical Research Centre of On-
cology over the period of 2021 to 2022 (24 months), 126
auto-HSCTs were performed for patients with solid malig-
nant neoplasms using the following treatment regimens: in
neuroblastoma (NB), COG/NB protocols, i.e., Treosulfan/
Melphalan; in germ cell tumors (GKO), MAKEI 2005 proto-
col: tandem regimen containing Thiotepa; for Wilms tumor
(OV), SIOP RTSG including Melphalan; in Ewing’s sarcoma
(S]), RESTART protocol, in EE, Treosulfan/Melphalan; for
medulloblastoma (MB), HIT protocols, ATPO group: tan-
dem regimen containing Thiotepa; in retinoblastoma (RB),
RB center in the Russian Federation: Carboplatin/Vepezid/
Cyclophosphomide; in pleuropulmonary blastema (PPB),
according to the PPB-registry: Treosulfan / Melphalan; in
Sialoblastoma (SB), Thiotepa-containing tandem regimen.
All conditioning regimens were carried out with standard
accompanying therapy.

Results

The N.N. Blokhin National Medical Research Center of On-
cology conducted 126 auto-HSCTs over 24 months. Male
(M) and female (F): M=72, F=54; 1:1.1. Median age: 9 years
5 months (7 months to 17.5 years). Patients with solid can-
cer: NB, 72 patients (death in 12 cases; recurrence, in 9 pa-
tients; progression, in 4 cases); SU, 26 patients (death in 5
cases; relapse in 8 patients; progression in 6 cases); OS, 9
patients (death in 2 cases; relapse in 3 patients; progression
in 1 case); GKO was treated in 9 patients (absence of lethal
cases; relapse not observed; progression in 1 case; RB, 5 pa-
tients (death of 1 patient; relapse, absent; progression was in
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1 case); PPB was in 1 patient (no death, no relapse, no pro-
gression); MB was treated in 3 patients (death in 1case; no
relapse or progression); SB was in 1 patient (without lethal
cases, relapses, progression). Median term of hematopoiesis
recovery was 12 days (9 to 15). Median follow-up lasted for
13 months (2 to 24). Complications in patients at the stage of
auto-HSCT were as follows: mucositis, febrile neutropenia,
toxic-allergic dermatitis and other conditions (perianal der-
matitis, secondary arterial hypertension, pneumonia (unilat-
eral/bilateral), CAIC, polyneuropathy, cystitis).

Conclusion

HSCT in children with solid cancer is a treatment option
with acceptable outcomes. Each patient with a solid MN
requires an individualized approach to HSCT management
and follow-up.

Keywords

Hematopoietic stem cell transplantation, autologous, onco-
logy, pediatric, solid cancers.
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Pe3ynbTatbl TpaHcnnanTaumm MK y aeteit ¢ ConMaHbIMK 310Ka4€CTBEHHbIMM HOBOODOpa3oBaHNAMMN.
OnbIT HaunMoHaNbHOro MeANLMHCKOTO UCCe0BATeNbCKOrO LeHTPa OHKonorum uMm. H. H. bnoxuHa

Teiimyp 3. Anues, Enena b. Maunepa, Kapuna A. Cepreenxo, Vipuna O. Kocrapesa, Hapa I. Crenansan, Opuii B. JlosoBaH,
Tarbsana V. Iloremkuna, Hatanesa A. Bypiraka, Amuna M. CyneiimanoBa, Mapuna B. Py6anckas, Tapuk B. Carosn,
Onbra M. Pomannosa, /lana M. Kymaesa, Anaronmuii I1. Kasanues, Bragumup I Iloraxos, Kupumn V. Kuprusos,

Cserana P. Bapdonomeena

HU demcxkoii onxonoeuu u eemamonoeuu um. JI. A. Jlyprosa, HayuonanoHwiii MeOULUHCKULL UCCTIE008AMENbCKULL UeHMD

ouxonoeuu um. H. H. broxuna, Mocksa, Poccust

BeepeHue

TpaHCIUTAaHTALMSI TE€MOMOITUYECKNX CTBOMOBBIX KIIETOK
(TTCK) - MeTox Tepanumu psAfa TSOKEBIX 37T0Ka4eCTBEeHHBIX
U HEOITyXOJIeBBIX 3a00/IeBaHNIT. AyTONOTMYHAs TPAHCIUIAH-
TalyA TeMOIOITNYECKUX CTBONOBBIX KiIeTok (ayro-TT'CK)
yIydIlaeT MCXOAbI y MALMEHTOB C COMUIHBIMU 3JI0Kade-
cTBeHHBIMU HOBOOGpasoBaumsamu (3HO). Lenp paboTs
cocrosina B cosfanuy nporpammbl TTCK y feTeit ¢ conmp-
HBIMU 3/I0Ka4eCTBEHHBIMI HOBOOOPA30OBAHNAMMU Y JeTelL.

Marepuanbl n metoabl

B oTmenenun feTCKOI TPAHCIUIAHTALMM KOCTHOTO MO3Ta U
TeMOITO3TUYECKUX CTBONMOBBIX KineTok HMUII onkomornu
uM. H.H. Broxnna 3a nepuop ¢ 2021 no 2022 r. (24 mecs-
1ja) BbIMONHeHO 126 ayTo-TT'CK manueHTaM ¢ COMMEHBIMU
3/I0Ka4eCTBEHHBIMY HOBOOOPa30BaHUsAMU B COOTBETCTBUNU
C OIIpeie/IeHHBbIM JIedeHneM CXeMbl: Heitpobnactoma (HB) -
npotokonsl COG/NB: Tpeocynbdan/Mendanan; repmu-
HoreHHas onyxonb (I'KO) - mporoxon MAKEI 2005: Tan-
meMHas cxeMa, cofiepxamas Tuoreny; Onyxonb Bunbmca
(OB) - SIOP RTSG: Mendanan; Capkoma Ounra (CIO) -
npotokon RESTART, EE: Tpeocynbdan/Mendanan; menyn-
nobmacroma (MB) - nporokoner rpynnet HIT, ATPO: Tan-
memHas cxema ¢ Tuotenoit; peruno6nactroma (PB) — nentp
Pb B P®: Kap6omnatnun/Benesnun/Lnknodocdommn; nes-
ponynbMmoHanpHas 6rmactema (I1I1B) - mo cormacoBanuio ¢
PPB-registry: Tpeocynbdan/Mendanan; Cuanobmactoma
(Cb) - TanpeMHas cxeMa, cofiep>xainas Tuorerny. Bee xoH-
IMIVOHMPOBaHIEe IIPOBOANMIOCH Ha (POHE CTAaHHAPTHOI CO-
MIPOBOJIUTENBHOI TEPAITNIL.

P0-02

Pe3ynbratbl

B ®I'bY «HMMUII onkonmorun um. H.H. bnoxuna» Muns-
mpaBa Poccum 3a 24 mecana mposefeHo 126 ayTto-TI'CK.
My>xunna (M) u sxenmumza (OK): M=72, K=54; 1:1.1. Cpex-
HUIT Bo3pact: 9 et 5 Mecses (7 Mecsues-17,5 net). [Tauu-
ents! ¢ comupubivy 3HO: HB - 72 6onbHbIx: ymMepro — 12,
petuans — 9, nporpeccuposanue — 4; CIO - 26 60nbHBbIX:
yMmepro - 5, pequaus — 8, nporpeccuposanne - 6; OB - 9
OOJIBHBIX: YMEPIIO — 2, peUMANB — 3, IporpeccupoBanue — 1;
I'KO - 9 60mpubIx: ymepro — 0, peryupus — 0, mporpeccupo-
BaH1e — 1; Pb - 5 60nbHbIX: yMeprio — 1 60/1bHO, penyans —
0, mporpeccuposanne — 1; IITIB - 1 6onbHoIL: yMeprto - 0,
peuupus - 0, mporpeccupoBanue — 0; MB - 3 6ombHBIX:
ymepno - 1, peunpms - 0, mporpeccupoBanne — 0, Cb - 1
60bHOIL, yMepito — 0, peupus — 0, mporpeccuposanue — 0.
MepmaHa BOCCTaHOB/IEHUS KpOBeTBOpeHus: 12 fHeit (9-15).
Mennana Habmofenns: 13 Mecsues (2-24). OcoXHeHUA y
60nbHBIX, BO3HUKIINMe Ha drtare ayToITCK: mykosur, de-
OpuIbHAs HEMTPOIEHNS, TOKCUKO-a/UIepTIUYecKue epMa-
TUTBI U Apyrue (IIpyaHaIbHBIA AepMaTUT, BTOPUYHASL ap-
TepuaspHasl IMIIEPTeH3Ws], THeBMOHUs (OfHOCTOPOHHSIs/
nBycToponH:), KAVIK, nmonmuHeitponaTns, HUCTUT).

3aknyeHue

TI'CK y pmereit ¢ conupubiM 3HO sABnAeTCA BapraHTOM Jie-
YeHMA ¢ IpueMIeMBbIMI pe3ynbTaTaMu. Kax/plil manment ¢
comupubiM 3HO TpebyeT MHAMBUYaTBHOTO HOAXOMA K Be-
meunio TTCK u nocrnenyromemMy HabmMI0OgeHNIO.

KnioueBble cnoBa

TpchrmaHTauM;{ TEMOIIOSTUYECKMX CTBOJIOBBIX KIJIETOK,
ayTO/IOIrMYHas1, OHKOJIOTVIA, HE€THU, CONMIHDbIC OITYXOJI.

Haploidentical versus matched unrelated HSCT with post transplant cyclophosphamide
based GvHD prophuylaxis in children with acute leukemia
Anastasiia S. Borovkova, Olesia V. Paina, Zhemal Z. Rakhmanova, Polina V. Kozhokar, Anastasiia S. Kalinichenko,

Liubov A. Tsvetkova, Svetlana V. Razumova, Kirill A. Ekushov, Anna A. Osipova, Olga A. Slesarchuk, Tatiana A. Bykova,
Elena V. Semenova, Alexander D. Kulagin, Ivan S. Moiseev, Ludmila S. Zubarovskaya

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

Contact: Dr. Anastasiia S. Borovkova, phone: +7 (921) 982-22-08, e-mail: bonastasya@mail.ru

Introduction

Use of post-transplantation cyclophosphamide (PTCy) with
or without additional immunosuppression has been shown
to be effective for GvHD prophylaxis following different
types of HSCT in adults with hematological malignancies.

Recent reports showed lower incidence of grade II-1V, III-
IV aGvHD, ¢GvHD with PTCy in adults following HLA-
matched allo-HSCT compared to haploidentical HSCT.
However, there are no published data comparing results of
MUD and haploidentical HSCT with PTCy in children. The
aim of study was to compare the outcomes of allo-HSCT
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with PTCy between HLA-haploidentical and HLA-matched
unrelated donors (MUD) in children with acute leukemia.

Results

Cumulative incidence of 42 day engraftment, time to neutro-
phils and platelet engraftment were similar between groups:
97.9% (95%CI 90.4-99.8%) vs 86.96% (95% CI 79.2%-92.9%)
p=0,123; 19 (12-40) days vs 20 (9-29) days, p=0.808; 18.5 (8-
114) days vs 18 (7-55) days, p=0.996, respectively. The cu-
mulative incidence of grade II-IV, III-IV aGvHD at day 125,
moderate/severe cGVvHD were comparable among MUD and
haplo groups: 14.7% (95%CI 6.5-26.2%) vs 12.2% (95% CI
6.5-19.8%), p=0.97; 4.1% (95%CI 0.8-12.6%) vs 5.6% (95%
CI 2.1-11.7%), p=0.74; 16.3% (95%CI 7.2-28.9%) vs 24.5%
(95%CI 15.8-34.3%), p=0.168, respectively. The 2-year GRFS
was 54.5% (95%CI-38.8-67.8%) in MUD and 37.1% (95%CI
26.9-47.4%) after haploidentical HSCT, p=0.026. There was
no difference in OS, 2-y LES, 2-y NRM, 2-y relapse incidence
between study cohorts: 71.7% (96%CI 56.0-82.6%) vs 65.6
(95%CI 52.2-76.2), p=0.46; 60.4% (95% CI 45.2-72.6%) vs
50,7% (95%CI 39.8-60.6%), p=0.228; 12.5% (95% CI 5.1-
23.4%) vs 7.8% (95% CI 3.4-14.6%), p=0.38; 27.1% (95% CI
15.5-40.0%) vs 41.4% (95% CI 31.1-51.15%), p=0.08, respec-

Patients and methods

We retrospectively analyzed outcomes of 140 first alloge-
neic HSCT from MUD (n=48) or haploidentical (n=92)
donors performed in children <18y.0. in 1% or 2™ CR of
acute leukemia. PTCy alone was used in 2 patients (4.2%)
after MUD and 2 (2.2%) patients after haploidentical HSCT.
Two patients (4.2%) after MUD and 8 patients (8.7%) after
haplo-HSCT received PTCY with one additional immuno-
suppressive agent, triple combination of PTCY with CNI
and mTOR inhibitors or MMF was used in 44 (91.7%) after
MUD and 82 (89.1%) patients after haploidentical HSCT.
Patients, donors and graft characteristics are seen from
Table 1. The main characteristics of the patients (gender, di-
agnosis, disease status etc.) did not differ between treatment
groups. Bone marrow was used in 91 (98.9%) and 27 (56.2%)
of recipients of haploidentical and MUD HSCT respectively,
21 (43.8%) vs 1 (1.1%) received PBSC, p<0.001.

tively.
Table 1. Patients and transplant characteristics
MUD Haplo p value
Number of patients 48 2
Age at diagnosis, years (range) 7.78 (0.10,17.00) 4.49 (0.02,17.19) 0.121
Age at HS(T, years (range) 10.18 (0.60-18) 6.75 (0.47,17.19) 0.05
Time to HSCT, months 13.50 (6.00-99.00) 11.00 (3.00-84.00) 0.03
Median follow-up for survivors, months (range) 54 (25-108) 24 (3-101) <0.001
Year of HSCT, median (range) 2016 (201-2021) 2019 (2012-2021) <0.001
Gender, n (%) 1.000
Male 31(64.6) 58 (63.0)
Female 17 (35.4) 34 (37.0)
Diagnosis, n (%) 0.641
ALL 29 (60.4) 62 (67.4)
AML 19 (39.6) 29 (31.5)
Disease status at HSCT, n (%) 0.860
CR1 25 (52.) 46 (50.0)
(R2 23 (479) 46 (50.0)
Conditioning regimen, n (%) 0.567
MAC 33 (68.8) 59 (64.1)
RIC 15 (312) 31(383)
Conditioning regimen, n (%) 0.257
Busulfan-based 36 (75.0) 60 (65.2)
Other 12 (25.0) 32 (34.8)
Stem cell source, n (%)
BM 27 (56.2) 91(98.9) <0.001
PBSC 91 (98.9) 1(17)
Donor female for male, n (%) 12 (25.0) 14 (15.2) 0.175
(D34+*10_6/kg 45 (1.0-10.8) 5.75 (22-15.8) 0130
Median (range)
Additional immunosuppression, n (%) 0.205
Cyclosporine A 3(6.2) 1(1.1)82 (89.1)
Tacrolimus 42 (87.5)
Sirolimus 7(14.6) 79 (85.9) <0.001
Everolimus 0 2 (22%)
MMF 38 (79.2) 10 (10.9) <0.001
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Conclusions

In our analysis, the transplant outcomes in children, includ-
ing CI of engraftment, OS, LFS, NRM, CI of aGvHD II-1V,
II-1V, cGvHD, and relapse rates did not differ significant-
ly between the groups undergoing MUD or haploidentical
transplans. However, MUD was associated with better 2-y
GRES compared to haploidentical HSCT (54.5% versus
37.1%, p<0.026). Of note, comparable incidence of acute

and chronic GVHD between MUD and haplo-HSCT may be
attributed to the use of PBSC in MUD group. Hence, both
MUD with bone marrow/PBSC and haplo-HSCT with bone
marrow are valid options for children with acute leukemia.

Keywords

Hematopoietic stem cell transplantation, haploidentical do-
nors, matched unrelated donors, acute leukemia.
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y fileTeil C OCTPbIMU NenKo3amu

Amnacracus C. boposkosa, Oneca B. ITanna, JKeman 3. Paxmanosa, Ilonuna B. Koxxokaps, Anacracusa C. KanunnyeHnko,
JTIro608Bb A. ITBeTKOBa, CBeTnana B. PasymoBa, Kupunn A. Exymios, Auxa A. Ocunosa, Onbra A. Ciecapyyk,
Tarpsna A. boikoBa, Enena B. CemenoBa, Anekcaunp [I. Kynarun, Visan C. Moucees, Trogmuna C. 3y6apoBckas

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

Beepenue

Vcnonb3oBaHye IOCTTPAHCIVIAHTALIMOHHOTO IMKIO(pOC-
¢damnpa (I[ITHd) B xomMOMHALMU C APYTUMMU MMMYHOCY-
IPEeCCUBHBIMU TIperapaTaMy MoKas3ano 3¢((GeKTUBHOCTD
ms npodunaktuky PTIIX mocme amno-TI'CK ot goHOopos
¢ pasnu4Hoil cTenenblo HLA-coBMecTMOCTH y B3pOCTIbIX
peruIeHToB. B HelaBHO OIy6IMKOBaHHBIX paboTax Oblta
IpofileMOHCTpUpoBaHa Hu3Kas yacrtora oPTIIX II-1V, III-IV
cT., xpPTIIX y B3pocnbix penunueHToB nocie amio-TTCK
or HLA-coBMecTMOro HepoACTBEHHOTO JJOHOpa IO CPaB-
HeHmio ¢ ramnoupeHTnyHoi TTCK. OgHako JaHHBIX, CpaB-
HuBawomux pesynbraTsl ajutoreHHol TI'CK ot HLA-coBme-
CTMMOTO HEPOJCTBEHHOIO I TaIlJIOU/IEHTUYHOTO JJOHOPOB
y HeTell, K HACTOsIIeMy BpeMeH) He onmyb/mkoBaHo. Llenpb
VICCTIElOBAHNA: CPAaBHEHME pe3y/IbTaToB aJUIOT€HHON He-
poxctaennoit u rarmonpgentanoit TT'CK ¢ [TTL ¢ y gereit ¢
OCTPBIMM JIEIKO3AMMU.

nall,I/IEHTbI n MeToAbl

ITpoBemeH peTpPOCIEKTMBHBIN aHalIM3 pe3ynbraToB 140
nepBeix a/u1o-TT'CK ot 10/10 HLA-coBMecTMMBIX HEpOf-
cTBeHHBIX (n=48) ¥ ramwionfeHTNIHbIX (n=92) TOHOPOB,
BBITIOJIHEHHDIX IeTAM Mjafuie 18iet B 1-11 mim 2-11 peMuc-
cym octporo 7eitkosa. [ITIP B MOHOpeXMMe TPUMEHICA
y 2 (4,2%) nmanuenrtos nocie HepopctBeHHo TTCK ny 2
(2,2%) manmentoB mocie ramno-TT'CK. 2 manmenTa mocie
HepopcTBeHHO U 8 mammeHToB mocne ramwro-TTCK mo-
nyanmn IITH} B xoMO6MHAIMM ¢ OFHMM MMMYHOCYIIpec-
CUBHBIM IIpeIlapaToM, TPEXKOMIIOHEHTHasi MpougriakTu-
ka PTIIX, BxmiouaBmas IITII® B xomOuuamum ¢ VIKH
n mTOR-murnburopamn mwim MMO®, npumeHnsanach y 44
(91,7%) mnocne nepopcTBenHoit n 82 (89,1%) mainmeHTOB
nocrne ramio-TI'CL. Ipynmel 6bUIM COOCTaBUMBI 11O IIOIY,
AMArHO3Yy, CTATyCy 3ab0/IeBaHsI, MHTEHCUBHOCTI PEXXIIMOB
KOHJJUIIVIOHVPOBAHMSI, [OJIe JOHOPOB >KEHCKOTrO IOjIa IS
PELUIINMEHTOB MY>KCKOro noja). KocTHBI MO3T IpUMeH I
csa B KavdecTBe ycrounuka I'CK y 27 (56,2%) u 91 (98,9%)
PEeIVINEHTOB a/UTOTeHHOI HepoacTBeHHOoI U ramno-TTCK,

COOTBETCTBEHHO, 21 (43,8%) vs 1 (1,1%) manyeHT moIyIuIn
IICKK, p<0,001. OcHOBHBIE XapaKTePUCTUKM IALMEHTOB
IpefcTaBIe bl B Tabmmie 1.

Pe3ynbratbl

KymynAaTuBHasA BepOATHOCTD NPVDKUBIEHNA K 42 JHIO, Me-
IMaHa BOCCTAHOBJIEHNUS HEMTPOGUIOB M TPOMOOIUTOB He
OT/INYAINCh MeXAY rpynmamu: 97,9% (95%01 90,4-99,8%)
vs 86,96% (95%/11 79,2%-92,9%) p=0,123; 19 (12-40) nueit
vs 20 (9-29) pHeit, p=0,808; 18,5 (8-114) nueit vs 18 (7-55)
nHelt, p=0,996, cOOTBETCTBEHHO. KyMynATMBHas 4acTOTa
oPTIIX II-1V, III-1V cT. x I+125, cpegHeTAXeno/ TAXKeNnon
xpPTIIX 6bUIM COMOCTaBUMBI MEX[Y a/IIO-HEPOACTBEH-
noit u ramnougentuanoir TTCK: 14,7% (95%U 6,5-26,2%)
vs 12,2% (95% OW 6,5-19,8%), p=0,97; 4,1% (95%111 0,8-
12,6%) vs 5,6% (95% 1M1 2,1-11,7%), p=0,74; 16,3% (95% I
7,2-28,9%) vs 24,5% (95%I 15,8-34,3%), p=0,168, coor-
BETCTBEHHO. [IByX/IeTHssI BbDKMBAEMOCTDb 6e3 peluanBa u
PTIIX (GRES) - 54,5% (95%/[111 38,8-67,8%) mocne Hepof-
ctBennoit ammo-TTCK u 37,1% (95%I1 26,9-47,4%) mocie
ramwno-TI'CK, p=0,026. He 6110 pasmmunit 8 OB, 2-n1eTHeit
BEPB, 2-neTHelt 6e3pennanBHOI CMEPTHOCTH, 2-/IETHEI Ja-
CTOTe peLuAuBOB MeXAy rpymmamu: 71,7% (96%IM 56,0-
82,6%) vs 65,6 (95% 11U 52,2-76,2), p=0,46; 60,4% (95% /111
45,2-72,6%) vs 50,7% (95%111 39,8-60,6%), p=0,228; 12,5%
(95% OW 5,1-23,4%) vs 7,8% (95%M 3,4-14,6%), p=0,38,
27,1% (95% 111 15,5-40,0%) vs 41,4% (95%M 31,1-51,15%),
p=0,08, cooTBETCTBEHHO.

BbiBopbl

Vicxoppt anno-TT'CK ¢ npodunaxruxoir PTIIX Ha ocHOBe
I[ITH®, B yacTHOCTH, KYMYIATMBHAs 4YacTOTa IPVDKUB-
neunsi, OB, BPB, 6e3penmpuBHas CMepTHOCTb, KyMY/Li-
TUBHas 4yacTtoTa ocTpoii n xpoHmdeckorr PTIIX, vacrora
pPeLyuMBOB 3HAYMMO He OTIMYANUCh MEXJY TIpPYIIIaMM.
Anmno-TI'CK or HLA-coBMecTMMOro HepOACTBEHHOTO JO-
HOpa Obl/Ia acCOIMMPOBaHa C Ty4llell 2-1eTHell BbDKUBae-
mocTbio 6e3 PTIIX n penuausa (GRES) no cpaBHenmio ¢ ra-
mwrongeHTraHoi TT'CK. ConocraBuMas MeX[y TpyIIIaMu
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yacToTa OCTpoit 1 Xxporndeckoit PTIIX moxkeT OBITH CBS-
3aHa ¢ 6osee wyacteiM ncronb3oBanreM IICKK B xasectBe
ncrounnka I'CK npu HepopcTsenHoit anno-TI'CK mo cpas-
HeHyo ¢ ramno-TTI'CK.
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KnioueBble cnoBa

TpchnnaHTauM;{ TEeMOITIO3TNYECKIMX CTBOJIOBBIX KJ/IETOK, Ir'a-
IDUIOUOCHTNYHDBIC I[OHOpr, HCPOHCTBeHHbIe I[OHOPI)I, OCprIe
JIEMIKO3BI.

Targeted therapy for treatment of Langerhans cell histiocytosis reactivation in pediatric

patients without “risk organ” involvement

Evgeniy A. Burtsev, Gleb O. Bronin
Morozov City Children’s Hospital, Moscow, Russia

Contact: Dr. Evgeniy A. Burtsev, phone: +7 (916) 589-90-69, e-mail: burcev.evgeniy@yandex.ru

Introduction

Our aim was to evaluate the efficacy and toxicity profile of
BRAF- and MEK-inhibitors for the treatment of Langerhans
cells histiocytosis (LCH) reactivation in children without in-
volvement of the “risk organs” (RO), i.e., liver, spleen and
hematopoietic system.

Patients and methods

The study included 13 patients with established LCH re-
activation after completion of the protocol therapy. Before
administration of the targeted therapy, Sanger sequencing
was performed to verify BRAF V600E mutation in all cas-
es. Based on the results of gene sequencing, all patients were
divided into 2 groups: patients who have BRAF V600E mu-
tation (BRAF+) and patients without BRAF V600E mutation
(BRAF-). BRAF+ patients were treated with the BRAF-inhib-
itor vemurafenib. BRAF- patients were treated with MEK-in-
hibitor cobimetinib. There were 6 patients in BRAF+ group.
Two of them initially had a single-system LCH (SS-LCH),
four of them exhibited multisystem LCH features (MS-
LCH). The duration of treatment was six months for SS-LCH
and 12 months for MS-LCH. Vemurafenib was administered
in all cases at a dose of 20 mg/kg/day orally as monotherapy.
Seven patients were included in the BRAF- group. MS-LCH
was initially detected in three cases, four of them had SS-
LCH. The duration of treatment was 6 months in all cases.
Cobimetinib was administered as a monotherapy per os at a
dose of 1 mg/kg/day. All patients of this group were addition-
ally tested by NGS sequencing for other possible pathogenic
variants. In 5 cases, mutations in MAP2KI gene were detect-
ed (p.Q58_E62del in 3 patients; p.K57_G61del, in 1 patient;
Pp-Q56_G61delinsR, in 1 case). Response assessment in both
groups was performed with RECIST V1.1 (Response Eval-
uation Criteria in Solid Tumors) score. Toxicity assessment
was carried out in accordance to the CTCAE v5.0 (Common
Terminology Criteria for Adverse Events) score.

Results

Five out of six patients achieved partial response (PR) in
the BRAF+ group. There were no cases of progressive dis-
ease (PD) and no cases of grade 3-4 toxicity according to
CTCAE V5.0 in this group. The most common side effect
was photodermatitis detected in 3 patients. The skin toxicity
was successfully resolved in all these cases after dose mod-
ification and topical treatment. PD within a three-month
period after termination of the vemurafenib was seen in 2
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children. In these cases, the treatment of reactivation includ-
ed vemurafenib combined with chemotherapy. In the BRAF-
group the PR was achieved in 4 out of 7 cases. No cases of PD
were observed during the treatment. Usage of cobimetinib
was associated with a high incidence of grade 1-2 toxicity
assessed by CTCAE V5.0. Six out of seven patients encoun-
tered at least one form of toxicity. Diarrhea was noted in 6
patients, and skin rash in 4 patients, being the most common
adverse effects. One case of grade 4 toxicity was recorded
in the study, most likely, due to the individual drug intoler-
ance. In this patient, cobimetinib was switched to another
MEXK-inhibitor trametinib without subsequent toxicity. PD
after discontinuation of cobimetinib treatment was observed
in 4 patients. In all cases of PD, the targeted therapy was re-
sumed in combination with chemotherapy.

Conclusion

The use of targeted therapy allowed to achieve PR in 5 out
of 6 patients in the BRAF+ group and in 4 out of 7 patients
in the BRAF- group. PD was observed in two patients in the
BRAF+ group after completion of the targeted therapy (me-
dian follow-up - 34 months). In the BRAF- group, reacti-
vation of the disease was diagnosed in 4 patients (median
follow-up was 37 months). In all cases of reactivation, appro-
priate targeted treatment was resumed in combination with
chemotherapy.

Keywords

Histiocytosis, targeted therapy, vemurafenib, cobimetinib.
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[pUMeHeHne TapreTHOI Tepanuu Ans NeyeHus peakTUBaLMM TMCTUOLMTO3a U3 KNeToK JlaHrepraHca

v neten 6e3 nopaxeHna «opraHoB pUCKa»
Eprennit A. Bypues, I'te6 O. Bponnn

Mopososckas demckas 20podckasi KnuHuueckas 6onvHuya, Mocksa, Poccust

BeepeHue

[lenbio paboTsl 6blTa OLeHKA 3PPEKTUBHOCTU U CIEKTPa
ToKcuaHOCTH BRAF- 1 MEK-MHIMOUTOPOB /IS JIeUeHUsI
peakTHBaMy IUCTHONNTO3a 13 KneTok Jlanrepranca (I'KJI)
y metelt 6e3 mopaxkeHust «opraHoB pucka» (OP) - medenu,
CeJIe3tHKM ¥ reMOoII093a.

MaumeHTbl M MeToAbI

B nccnepnosanme o 13 60MBHBIX C YCTAHOB/IEHHOI 110
pesy/nbTaTaM KOHTPOJIBHOTO 0OCIelOBaHNA peaKTuBaLuei
I'KJI nocne 3aBepuieHns mporpaMmHoil Tepanun. C 1iebio
BepudUKaLUN MOTEKYIAPHO-TEHETIIECKOTO CTaTyca BCeM
0O0/bHBIM, BKITIOYEHHBIM B UCCIETOBaHMeE, TIepe]l Ha3Have-
HJEM TapreTHOJ Tepamyiy 6BUIO MPOBEEHO CEKBEHNPOBa-
Hue 1o CoHrepy Ha ompepienenue myTtanuu V600E B rene
BRAF. Ha ocHOBaHMM pe3ynbTaTOB MOJEKYIAPHO-TeHe-
TUYECKOTO MCCIeNOBaHMA OOMbHbIE OBUIM pasfielleHbl Ha
2 rpynmel: ¢ HanmuumeM Myrtauuu B rene BRAF (BRAF+),
nony4yBIIve Tepanuio BRAF-yHruouTopoM BeMypadeHu-
6oM, 1 6e3 BRAF myraunu (BRAF-), Hony4uBIie Tepammo
MEK-unrnburopoMm kobumeruHmn6oMm. B rpynny BRAF+
BOLIIN 6 MAaIlMeHTOB. Y 2 U3 HUX MHMIMAIBHO OTMeYanach
moHocucreMHasa popma I'KJI (MouoC-I'KJI), y 4 - mynpru-
cuctemHass ¢opma I'KJII (MynpruC-TKJI). JnurensHOCTD
7le4eHNs coCTaBuIa 6 MecAnes y nanueHTos ¢ MonoC-TI'KJI
u 12 mecsaues — ¢ MynptuC-I'KJI. Bemypadenu6 Bo Bcex
CTy4asx HasHayascA B fo3e 20 MI/KI/CyT BHYTPb B peXyMe
MoHoTepanuu. B rpynny BRAF- Bomny 7 mauueHTos. Y 3
fleTell B JAHHON TPYIIIe MHUIMATBHO OTMEYAI0Ch TedeHMe
MynbtuC-I'KJL, y 4 - MoroC-TKJI. JInntenbHOCTb Tepanumu
cocraBmna 6 MecseB. Ko6umeTnHn6 Bo BCex Clydasx Ha-
3HayajIcA B flo3e 1 MI/KI/CyT BHYTpPb B PeXKMMe MOHOTEpa-
. [TanmeHTaM JaHHOI TOMOMTHUTENTBHO OBLIO MPOBEIEHO
CeKBeHMpoBaHMe HoBoro mokoneHusa (NGS), mosBonus-
IIee BBIABUTD Pas3/IMyHble IIATOTEHHbIE BapMAHTBHI B TeHe
MAP2K1 B 5 cnydasx us 7 (p.Q58_E62del — 3 maumeHnra,
p-K57_G61del - 1 maument, p.Q56_G61delinsR - 1 nanueHT).
O1eHKa OTBeTa Ha TePaNMIo B 00eMX IpyIIax IPOBOANIACH
B COOTBETCTBUM C MexpyHapopHoit mkanoin RECIST v1.1
(Response evaluation criteria in solid tumors). Ouenxka Tox-
CUYHOCTY Y HeXeTaTeTbHbIX MOOOYHBIX PeaKIInii IPOBOMY-
JTach B COOTBETCTBUM ¢ MexgyHapopHou mkanoit CTCAE
v5.0 (Common terminology criteria for adverse events).

Pe3ynbratsbl

B rpynme BRAF+ vactuunblii otBeT (HO) Ha mpoBopumoe
edeHre 6bUT IOTy4eH B 5 cnyvasx un3 6. Crydaes mporpec-
cun 3a6oneBanns (I13) Ha GpoHe IPOBOAMMOTO JIEIEHNS He
orMmeyanoch. CnyyaeB TOKCMYHOCTY 3-4 CTeNeHN IO IIKa-
ne CTCAE sadukcupoBano He 6pi10. Cpemn MOOGOYHBIX
SIBJIEHUIT Hambojee 4acTo BcTpevancss ¢doromepmarutr (3
[allJieHTa), KOTOPBII KYIMPOBAIM IIOCTe MOAMQUKALNI
TO3MPOBKM Ipemapara ¥ HAa3HAUYeHMs MECTHOI TepamuL.
VY 2 manueHTOB uepes 3 MecsAla I10C/Ie OKOHYAHMNA JIeYeHN
6pu1a uarHoctuposaHa I13, morpe6oBaBiIass MOBTOPHOTO

HasHavyeHMs BeMypadeHnba B KOMOMHALIUN C XMMUOTEpa-
nueil. B rpynme BRAF- YO Ha npoBopmmoe jedeHne Obl
saukcupoBaH B 4 cnyyasnx us 7. Cioydaes I13 Ha done npo-
BOZIMMOII Tepalmy AMarHOCTMPOBAHO He Oblno. Vcmonmb-
30BaHNe KOOMMeTHHMOA OBIIO aCCOLMMPOBAHO C BBICOKOIL
YaCTOTON BO3HMKHOBEHMsA TOKCMYHOCTM 1-2 CTelleHM IO
mxkane CTCAE: 6 manueHToB 13 7 CTONKHYINUCh KaK MM-
HUMYM ¢ ofHOit ¢opmoit Tokcuynoctu. Hanbonee wacto
BCTpedanach guapes (6 maryeHToB) U ChIb (4 manyeHTa).
Bt 3aduKcHpOBaH OAMH CITy4ail TOKCUYHOCTI 4 CTEIIeHN,
BEpOsITHEE BCETO ACCOLMMPOBAHHBIN C MHAMBULYATbHON
HeNepeHOCUMOCTbIO IIpenapara. 3aMeHa ogHoro MEK-un-
ruburopa Ha Apyroit (TpaMeTMHNO) IO3BOIMIA IIPOJOII-
XKIUTD Tepamuio 6e3 NaJbHeMIINX MPU3HAKOB TOKCHYHOCTIL.
I13 nocne oKOHYAaHUSA Kypca JiedeHns Oblla AUarHOCTIPO-
BaHa y 4 manueHToB. Bo Bcex cnyyasx TapreTHas Tepanms
Obl1a BO30OHOB/IEHA B KOMOMHAIMI C XUMUOIIPeIapaTaMIl.

3aknioyeHue

[TpuMeHeHMEe TapreTHOI Tepamnyy MO3BOINIIO JOCTUYD OT-
BETa Ha JIeYeHMe y 5 MalMeHToB U3 6 B rpymnme BRAF+ ny
4 manyenToB u3 7 B rpynmne BRAF-. Y 2 nanjueHToB B TpyI-
e BRAF+ orMmedvanach peakTmBaiusl 3ab0/eBaHUs 1OCTe
OKOHYaHNA Kypca TapreTHOi Tepamuy (MefyuaHa HaOIo-
menys 34 Mecsaua). B rpynme BRAF- peaxTyBanys 3aboie-
BaHNA ObUIa IMAarHOCTHpPOBaHAa y 4 HallMeHTOB (MefuaHa
HabmofeHus 37 Mecsues). Bo Bcex crydaax peakTyBanun
OBIT BO30OHOB/IEH IIPMEM COOTBETCTBYIOIEl TaPreTHOM Te-
pamuy B KOMOMHAINMM C XMMUOTIperapaTamt.

KniwoueBble cnoBa

TucruouuTos, TapretHas Tepaiusi, BeMypadeHub, kobume-
TUHUO.
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Introduction

Modern high-dose chemotherapy (HDCT) is included into
standard treatment protocols for many oncological diseases
in children. The use of high doses of anticancer drugs and
their combination allows to achieve a more pronounced cy-
totoxic effect on tumor growth. However, the development
of life-threatening myelosuppression is a limiting factor in
their usage. In order to reduce the risks of early and late
toxicity, improve patient survival and reduce the duration
of hospitalization, HDCT is always accompanied by autolo-
gous hematopoietic stem cell transplantation (auto-HSCT).
Reinfusion of hematopoietic stem cells (HSC) as a part of
auto-HSCT provides a rapid recovery of hematopoiesis after
HDCT. The objective of our study was to analyse the results
of HDCT followed by auto-HSCT in children with malig-
nant neoplasms performed at the Regional V.I.Gerain On-
cohematological Center for Children and Adolescents (Che-
lyabinsk Regional Clinical Children’s Hospital).

Materials and methods

The retrospective study was conducted by the historical-ar-
chival method at the Regional V.I.Gerain Oncohemato-
logical Center for Children and Adolescents. We analyzed
11 HDCT courses with subsequent auto-HSCT performed
from 2021 to 2023 in 10 patients with malignant neoplasms.
Toxicity and efficacy of the treatment were assessed taking
into account the frequency of infectious complications, early
post-transplant mortality, overall survival (OS).

Results

Over the period of 01.01.2021 to 01.08.2023, the group of
our patients subjected to HDCT with auto-HSCT included
10 persons. The nosological structure of the studied cohort
is diverse. The predominant category of patients were chil-
dren with neuroblastoma (27.3%) and lymphoma (27.3%);
meduloblastoma and Ewing’s sarcoma accounted for 18.2%
each; with nephroblastoma (9%). The study of gender

characteristics showed that boys predominate: 7 boys
(63.6%) and 4 girls (36.4%), the M:F ratio was 1.75:1. The
mean age of the patients was 6 years. As a second-line ther-
apy, HDCT was performed in 3 patients, and 7 children re-
ceived the first-line therapy. In 90% of children, one course
of HDCT was performed, and tandem transplantation was
performed in 10% of cases, by recommendations of appro-
priate treatment protocols. The combination of busulfan and
melphalan was the most common myeloablative condition-
ing regimen before auto-HSCT (27.3%). Peripheral stem
cells (HSCs) were used as the main source of hematopoietic
stem cells (100% of cases). The incidence of infectious com-
plications in the post-transplant period was 100%. Among
infectious episodes, the most common were febrile neutro-
penia (63.6%); mucositis (63.6%), in particular, stomatitis;
enteritis, herpes zoster (9.15%). The median platelet recovery
time to >100,000/mcL was 34 days (16 to 64), mean time of
granulocyte restoration to >500/mcL was 14 days (7 to 22).
When analyzing the conducted courses of HDCT followed
by auto-HSCT, we did not register any cases of graft-asso-
ciated death, and there were also no cases of non-engraft-
ment. After completion of the HDCT stage with auto-HSCT,
2 patients (20%) achieved complete remission, 7 patients
(70%) continued anticancer therapy, and one patient (10%)
received radiation therapy.

Conclusion

Retrospective analysis of HDCT with auto-HSCT in chil-
dren with malignant neoplasms showed an opportunity of
high-quality implementation of technologies in a specialized
center. Overall survival rate is estimated at 80%. The results
suggest an increased availability of treatment resources for
children with cancer.

Keywords

High-dose chemotherapy, hematopoietic stem cell trans-
plantation, autologous, pediatric oncology.

OnbiT BHegpeHus BOXT c ayTOI'IOI'VI‘-IHOVI TPaHCNNaHTaLuen remono3TMYeCKUX CTBONOBLIX KNETOK

y feteit B YensabuHckon obnactu

Mapus B. Janunosa, Cepreii I. KoBanenko, Cetnana E. IIBeTkoBa, Enena B. KonsiroBa, Kapuns b. Bonkosa,

Mapus B. Borauesa, Vipuna V. Cimuax

Yensburckas 061acmuas 0emckas Kaunuueckas 6onvruya, Yensourck, Poccus

Beepenue

BoimonHenne BbicOKOmO3HOV — xyumumorepanuu  (BIXT)
BKJIIOYEHO B COBpEMEHHbIE CTaHJAPTHbIE MPOTOKOJIBI Te-
pammy Ipy MHOIMX OHKOJIOTMYECKUX 3a00/IeBAHNSX Y Jie-
Teil. VIcmonb3oBaHMe BBICOKMX O3 IPOTMBOOIYXOTIEBBIX
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[pernapaToB 1 MX KOMOMHAL[MY MO3BOJSAET JOCTUYb OoTee
BBIPOKEHHOTO I[UTOTOKCHYECKOro addekTa B OTHOIIEHNN
OIIyXO/IEBOTO POCTa, TeM He MeHee PasBUTIE KU3HEYIPO-
JKAIOIET MUEOCYIPECCUN SIB/IAETCS OrPAHMYMBAOIIVIM
¢daxropom K ux npumereHno. C 1e/1bl0 CHIDKEHNsI PUCKOB
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BO3HMKHOBEHNUsA paHHENl U OTHAJIEHHON TOKCUYHOCTH,
YIy4IIeHNs BbDKMBAaeMOCTH IALVIEHTOB Y CHIDKEHNA IIpOo-
TO/DKUTEIbHOCTY TOCHuTanu3anuy, nposeferne BIXT
BCerfa COIPOBOXKAAETCSA TPAHCIUVIAHTALVEN ayTONormde-
CKJX TeMOIO3TUYeCKMX CTBONOBBIX KeToK (ayTo-TTCK).
Penndysusa remonoatnyecknx crsonosbx keTok (I'CK) B
pamkax ayTo-TTCK obecreunBaeT 6pICTpOe BOCCTaHOBIIE-
H1te reMorto33a rocye BIXT. Harurert nesbro 6611 aHamus pe-
synbraroB BHepenus BIXT c ayto-TT'CK y mereii co 3mo-
KadeCTBEHHBIMI HOBOOOpa3oBaHusiMu Ha 6ase O6macTHOTO
OHKOTeMaTOJIOTMYeCKOTO LIeHTpa LA [ieTell ¥ IOfPOCTKOB
nm. mpocdeccopa B. V. Tepaitna (Yens6uuckass obmacTHast
K/IMHIY9eCKast leTCKas G0/IbHNUIIA).

Marepuanbl n metToabl

ViccnenoBanye IpOBOMIOCH PETPOCIEKTUBHO UCTOPUKO-
apXMBHBIM MeTOZIOM Ha 6a3e O6/1aCTHOTO OHKOI€MaTO/IOTH -
4ecKOTo I[eHTpa JI/IA fleTeil ¥ MOfIPOCTKOB MM. IIpodeccopa
B.J. Tepaitna. IIpoananusuposano 11 kypcos BIXT cayTo-
TI'CK, npoBenenHbix B nepuoz ¢ 2021 roga no 2023 rop y
10 manueHToB CO 3/7I0KaYeCTBEHHBIMM HOBOOOpa3OBaHMA-
M. TokcyHOCTD M 9 (EKTUBHOCTD METOMA OlleHMBANIACh
C Y4eTOM YacTOThI MH(EKIMOHHBIX OC/IOKHEHMI, paHHel
MOCTTPAHCIIAHTAIVIOHHOJ JIeTaTbHOCTH, O0IIell BhDKVBA-
emoctu (OB).

Pe3synbtatbl n 06cyxpaeHne

3a nepnop ¢ 01.01.2021 mo 01.08.2023 xoropra HalyeHTOB
YOI, xoropeim 6suma mposegena BIXT ¢ ayro-TICK,
coctaBuia 10 gemosek. Hosomormyeckas cTpykrypa muccue-
IyeMoIt KOropTbl pasHoobOpasHa. IIpeobazaroieit kaTero-
pueil maIeHToB ObIIN [ieTH ¢ Hetipobmactomoit (27,3%) u
mmpomoit (27,3%), megynobmactoma u capkoma FOmura
cocraunu 1o 18,2%, Heppobmacroma — 9%. VsydeHne reH-
IepHBIX XapaKTePUCTIK II0KA3aJI0, YTO MPeob/IafjaloT Malb-
quku: 7 (63,6%) ManbunkoB 1 4 (36,4%) meBoueK, COOTHOIIIe-
Hue MK cocrasmo 1,75:1. CpegHuil Bo3pacT IMalllieHTOB
cocTtaBun 6 neT. B kauecTBe Tepanuu BTopoi mmHuy BIXT

P0-05

OblTa TIpOBe/eHa 3 malyeHTaM, 7 HeTsM — B IePBOIl NMHUK
tepamu. Y 90% pgereit 651 poBenen oauH Kypc BOXT, y
10% BbINONHEHA TaHJEMHas TPAHCIUIAHTALVsA, COIVIACHO
PEeKOMEH/AIVSIM TIPOTOKOJIA JIeUeHNs] OCHOBHOTO 3abore-
BaHus1. Hanbosee 4acTbIM peXXMMOM KOHUIIMOHVPOBAHNUS
B MuenoabaTuBHOM pexxuMe neper; ayTo-TT'CK 6bi1a KoM-
6unanua Oycynbdana ¢ Mendananom (27,3%). B xauecTse
OCHOBHOT'O VICTOYHUKA I'eMOIIO3THYEeCKIX CTBONIOBBIX KIIe-
tok (I'CK) ncronpsoBanucey nepudepudeckue CTBOIOBbIE
kreTkn (100%). Yacrora pasBuTyst MHPEKIMOHHBIX OCTIOXK-
HEeHUJI B IIOCTTPAHCIUVIAHTAIIIOHHOM IIepMOfe COCTaBMIa
100%. Cpenyu MHQEKIMOHHBIX 3MM30[0B Haubomee 4acTo
BCTpedanuch GpebpuibHas Heiirpornenns (63,6%), MyKO3UT
(63,6%), B 4aCTHOCTU CTOMATUT, SHTEPUT, ONOSCHIBAIOLIIA
reprec (9,15%). MenyaHa BpeMeH) BOCCTaHOB/ICHUA TPOM-
6ounTtoB 6omee 100 Toic. coctaBuna 34 mHs (16-64), pa-
HynouuTos 6oree 0,5 Toic. — 14 mHeit (7-22). Ilpn ananuse
nposefeHHbIX KypcoB BIIXT c ayTo-TTCK He 6b1710 3apern-
CTPUPOBAHO HY OFHOTO C/Iy4asd TPAaHCIUIAaHTAT-acCOLMUPO-
BAHHOII CMEPTH, TaKXKe He ObUIO C/IyYaeB HeNPVKVBICHNUS
TpaHcitanTara. [locne saBeprnennsa stama BJIXT ¢ ayro-
TTCK 'y 2 manmenTos (20%) FOCTUTHYTA TIOTHASA PEMUCCHA,
y 7 manueHToB (70%) mpoiomKeHa IpOTUBOOIyX0/IeBast Te-
pamu, 1 manuenT (10%) TOMy4InI Ty4eByIo TePATNIo.

BbiBopbl

Anamus BHegpenus BIXT c ayro-TI'CK y peteit co 31mo-
KayeCTBEHHBIMM HOBOOOPa30BaHMAMU I10Ka3aJl BO3MOX-
HOCTb KaueCTBEHHOTO BBIIIOJHEHUA TEXHONOTUM B PEeru-
OHA/IbHOM CIlenyanusupoBanHoM neHTpe. OB cocrasuia
80%. [lanHble pesynbTaTbhl MOATBEP)KJAIOT PervoHa/lbHbIe
pecypcenl yBenmumuenns gocrynHoctu ayto-TTCK geram co
37I0Ka4eCTBEHHBIMY HOBOOOPa30BaHVAMIL

KnioueBble cnoBa

BI)ICOKO,[[O3H&H XMMHNOTEpaInysd, TpaHCIVITAaHTAA TeMOII09-
TUYECKNX CTBOJIOBBIX KJIETOK, ayTOJ/IOTMYHAA, AETCKas OH-
KOJIOrn=.

Experience with CXCR4 antagonist (Plerixafor) in pediatric clinic at the R. Gorbacheva
Memorial Instotute of Pediatric Oncology, Hematology and Transplantation
Margarita S. Khalipskaya, Polina S. Kuga, Ilya V. Kazantsev, Maria A. Estrina, Elena V. Babenko, Alexander N. Galimov,

Daria A. Drozdovskaya, Olesya S. Yudintseva, Tatiana V. Grishchenko, Polina S. Tolkunova, Olga I. Bogdanova,
Andrei V. Kozlov, Svetlana A. Safonova, Yuri A. Punanov, Ludmila S. Zubarovskaya

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

Contact: Dr. Margarita S. Khalipskaya, e-mail: msgolenkova24@gmail.com

Introduction

High-dose chemotherapy with autologous hemopoietic
stem cell transplantation (auto-HSCT) is a relatively com-
mon therapeutic modality for pediatric patients with high-
risk solid tumors. The lower threshold for hemopoietic stem
cells count in autologous transplant is usually set at 2x10°
CD34+/kg. The lack of response to G-CSF administration
during hemopoietic stem cells mobilization prevents ad-
equate high-dose therapy and lowers the chances for sub-

sequent long-term disease-free survival. Since plerixafor,
a CXCR4 chemokine receptors inhibitor, may greatly en-
hance G-CSF effectiveness and enable sufficient stem cell
harvest, this therapeutic agent is still not included into stand-
ard options for the mobilized patients under 18 years old.
Our aim was to evaluate effectiveness of CXCR4 chemokine
receptor inhibitor (plerixafor) in combination with G-CSF
for the patients younger than 18 years old subjected to har-
vesting of autologous hematopoietic stem cells.

CTT JOURNAL | VOLUME 12 | NUMBER 3 (SUPPLEMENT) | SEPTEMBER 2023 99



Materials and methods

This retrospective study enrolled a cohort of 249 pediatric
patients aged 6 months to 18 years (median, 7.8 years) at-
tempting peripheral blood stem cells (PBSCs) mobilization
at the R.M.Gorbacheva Research Institute from January
2017 till August 2023. We performed a total of 256 mobi-
lization procedures at stable hemopoiesis, or upon recovery
after chemotherapy. The underlying conditions were as fol-
lows: neuroblastoma in 40% (n=100), central nervous sys-
tem tumors in 25.2% (n=63), Hodgkin lymphoma in 13.2%
(n=33), non-Hodgkin lymphoma in 8.4% (n=21), Ewing
sarcoma in 10% (n=24), germ-cell tumor in 2.4% (n=6),
and nephroblastoma in 0.8% (n=2) of cases. The CD34+
cells counts were performed by flow cytometry on D+4 after
G-SCEF initiation under stable hemopoiesis, or on first day of
blood recovery (WBC >1x10°/L) after preceding chemother-
apy course with G-SCF started on D+5 after chemotherapy
regimen (D+10 or more from the last day of chemotherapy
regimen). The patient was given plerixafor, if the HSC mo-
bilization deemed to be ineffective (CD34+ <10 cells/uL) or
suboptimal (CD34+ of 10-20 cells/uL).

Results

The harvest was successful (22x10° CD34+ cells/kg) in 237
of 242 cases (99%). In 14 of 256 cases (5.4%), the patient was

PEDIATRIC ONCOLOGY |

ineligible for leukapheresis due to different reasons. A total
of 101 (39%) mobilization regimens, performed at stable
hemopoiesis (n=95), and 6 procedures upon recovery after
chemotherapy, included CXCR4 chemokine receptors an-
tagonist given 10-12 hours prior to leukapheresis procedure.
Only 2 patients (2%) did not respond to mobilization and
underwent apheresis. Plerixafor usage allowed harvesting an
adequate amount of CD34+ cells in 51 of 55 (92.7%) patients
with CD34+ cells counts of <10 per pL, and in 30 of 31 pa-
tients with CD34+ cells counts of 10 to 20 cells per pL. In 3 of
5 latter cases, an adequate transplant was obtained by second
harvest procedure.

Conclusions

The use of CXCR4 chemokine receptor antagonist allows
harvesting autologous stem cells in most patients with in-
effective or low-effective mobilization in order to make
them candidates for dose-intensive consolidation. Although
plerixafor is not yet included in clinical guidelines, it should
nevertheless be used on individual basis.

Keywords

Autologous hemopoietic stem cell transplantation, plerixa-
for, peripheral blood stem cells, mobilization.

OnbIT npuMeHenns aHTaroHucta CXCR4 xemokuHoBoro peuentopa (nnepukcadopa) y aeteil

B kKnuHuke HUW [0TmT um. P. M. Topbaueson

Mapraputa C. Xamunckas, ITommaa C. Kyra, Vnpsa B. Kasanues, Mapus A. Ocrpuna, Enena B. ba6enko,
Anexcanpp H. Tanumos, Japesa A. [Iposgosckad, Oneca C. IOgunnesa, Tatbana B. Ipumenko, Ilonuna C. TonkyHoBa,
Onbra . bormanosa, Augapeit B. Kosmos, CBerrana A. Cadonosa, I0puit A. Ilynanos, /Trogmuina C. 3y6apoBckas

HUYI demckoii onkonoeuu, eemamonoeuu u mpavcnaanmonozuu um. P M. Iop6auesoii, Ilepsviii Canxm-IlemepOypeckuti
2ocydapcmeenHoiii meduyuHckuil yHusepcumem um. V. I1. Ilasnosa, Canxm-Ilemep6ype, Poccust

Beepenue

Bricokozi03HasA TMOMMXMMUOTEPANNA C NOC/IeNYyoleil ay-
TOJIOTMYHON TpaHCI/IAHTAllMell TeMOMOITUYECKUX CTBO-
n0BbIX K1eToK (ayTo-TT'CK) mmpoko mpumeHsieTcs B [eT-
CKOJI OHKOJIOTMI C LIeIbl0 KOHCOMUALIIMU PeMUCCUM TIpH
pAfie COMMAHBIX oryxoneil. CuuTaeTcs, 4YTO MUHMMATbHBIM
KO/IMYECTBOM KJIETOK, HeOOXOIMMBIM /I ITPOBEJEHN Off-
Hoit ayTo-TI'CK, sBmsercs 2x10° CD34+/Kr macchl Tenma
nanuenTa. OTCyTcTBMe afiekBaTHOro oTBeTa Ha I-KC®D npn
mo6mmusanuy I'CK femaeT HeBO3MOXXKHBIM IIPOBEfieHME 3a-
TOTOBKM TPaHCIUIAHTATa U BBIIIOJTHEHME 3aIl/TaHNPOBAHHOM
Nede6HOI IPOTrPaMMBl, UTO IIOBBILIAET PUCK PELVANBA OC-
HOBHOTO 3aboreBanys. C IIe/bl0 YIyYIIeHUs Pe3yIbTaToB
mobummsanuyu I'CK BO3MOXKHO IIpuMeHeHue KOMOMHALMN
r-KC® n anraronncta CXCR4 XeMOKMHOBOTO pelenTopa
(meprkcadopa), YTO BXOAUT B PEeKOMEH/ALUM Y TAlVeH-
TOB cTapuie 18 seT. Ilenb MccenoBaHNA COCTOANMA B OLIEHKE
s dexTrBHOCTY TTpuMeHeHns aHTaroHucta CXCR4 xemo-
KUMHOBOTO pellentopa (miepukcadopa) y MalueHTOB JeT-
CKOTO BO3pacTa, B fomojnHeHue K Mobmnmsanyu r-KCO, ¢
Ie/IbI0 3aTOTOBKM ayTOJIOTMYHOTO TPAHCIIAHTATA TeMOIIO-
3TUYECKMX CTBOJIOBBIX KI€TOK.

Marepuanbl n meToAbl

B paMKax JaHHOTO PeTPOCIEKTMBHOTO MCC/I€fOBAHNA IIPO-
aHa/M3KMpPOBaHbl pesynbrarel Mobwmmsanuit ['CK, Bemos-
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HenHbIx B HVIV JOInT nwm. P. M. Top6aueBoii ¢ suaps 2017
1o aBryct 2023 roga ¢ HavyajoM CTUMY/IALUNU JIENKOIIO33a
Ha CTabM/IbHOM KPOBETBOPEHUM M TPV BOCCTAHOBJIEHUU
reMoII033a II0C/Ie IIPOBENEHHOTO Kypca XMMMOTeparmi,
B PETPOCHEKTUBHOI KOropre u3 249 mamyeHToB JeTCKOro
BO3pacTra. Bo3pact Ha MOMEHT IpoBefeHMs MOOMIN3AUI
coCTaBUI OT 6 MecsieB fo 18 et (Meguana Bospacta 7,8
net). luarnossl: Heitpo6nacToMa — 40% (n=100), omyxonpb
L[eHTPa/IbHOI HEPBHOIT cucTeMsl — 25,2% (n=63), numdoma
XomkkuHa — 13,2% (n=33), HeXOmKKMHCKasz numpoma —
8,4% (n=21), capkoma FOunra - 10% (n=24), repMmnHOreH-
Has onyxonb — 2,4% (n=6), Heppobnactoma — 0,8% (n=2).
Onenka xommdectBa CD34+ B mepudepuyeckoil KpoBU
OCyIeCTBNIANMACh Ha 4 feHb ctumynAnuu r-KCO na cra-
OMIbHOM KPOBETBOPEHWU U B IIEPBBIN J€Hb BOCCTAHOBIIE-
HuA reMonossa Ha cTuMynAanym r-KC® ¢ 5 gua nmoce Kypca
xumuotepamuy (WBC >1x10°/1, genb 10 u 6011ee OT OKOH-
yaHuA Kypca xyumuorepanuu). [Tpu ouenke Mo6um3anmum
kak HeapPpextusHoit (CD34+ <10 K1/MKI) WM HUSKOI-
¢dexrBHOI (CD34+ 10-20 K/1/MKJI) paccMaTpUBanoCh Ipu-
MeHeHue mIepukcagdopa. Becero BpinonHeHo 256 mpouenyp

adepesa.
Pe3ynbratbl

Tpancmmanrarsr (22x10%/kr mo CD34+) 6pinnt 3aroToBiie-
HbI B pesy/brate 237 mporenyp (99%) neitkadepesa us 242
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BBIMIOJTHEHHBIX. V3 256 ONBITOK MOOMIu3annii B 14 cydva-
ax (5,4%) adepes He coctosincs. IIpu 101 (39%) mobunm-
sanun (95 Ha cTaOMIPHOM KPOBETBOPEHMM U 6 HA BOCCTa-
HOBJICHIY II0CJIe XMMUOTEPAINY) IIPYMEHATICA AaHTaTOHNCT
CXCR4 XeMOKIHOBOTO pelleNTOpa, KOTOPbII BBOAMIN 32
10-12 yacoB 1o mpoLenyps! neiikadepesa, 13 HUX B 2 (2%)
cnydasx Mobuamsanus 6bUta HeaddektrBHoIL. TeM He Me-
Hee, IpUMEHeHue IUlepruKcadopa MO3BOMMIO IOTYINTH
aJleKBaTHbI TPaHCIUIAHTAT ¥ 51 m3 55 (92,7%) manyueHToB
¢ konmnuectBoM CD34+ menee 10 kn/mx u 30 u3 31 (96,8%)
manueHToB ¢ KommdectBoM CD34+ ot 10 mo 20 xi/Mki1. B 3
U3 5 OCTaBIINXCS CIy4aeB TPAHCIUIAHTAT ObUI 3aTOTOBJIEH
I0CTIe IOBTOPHOTO BBIMONHEHNsI adepesa.

P0-06

3aknioyeHue

ITpumenenne antaronncra CXCR4 xeMOKIHOBOTO pelier-
TOpa IO3BOJISIET BBIIOJTHNUTH 3arOTOBKY TPaHCIUIAHTATa y
[AlVeHTOB IIpY HeddeKTUBHON M HM3K03(DPEeKTUBHOM
Mo6wmM3anuy, 61arogaps 4eMy CTaHOBUTCS BO3MOXKHBIM
BBINOJIHEHME 3aIUIAHMPOBAHHON JIedeOHOI ITPOrpaMMBL
XoTs mpemnapar OTCyTCTBYeT B O(UIVIaIbHBIX peKOMeH/a-
LMAX JJIA JeTell, BO3MOYKHO eTo IpYMeHeHNe 110 MHAVBIU/Y-
Q/IbHBIM TTOKa3aHUAM.

KniwoueBble cnoBa

AyTOTIOI‘I/I‘IHaH TpaHCIUVTaHTAMsA TeMOIIO9TUYECKNX CTBO-
JIOBBIX KIJIETOK, Hnepl/u(cad)op, TEeMOIIO3TNYECCKIME CTBOJIO-
BbI€ K/IIETKU, MO6I/ITII/ISaLU/IH.

Innovation approaches to total body irradiation with simultaneous dose escalation to bone
marrow in children with oncohematological diseases

Daria A. Kobyzeva, Anna A. Loginova, Larisa N. Shelikhova, Francheska Ya. Kanestri, Rimma D. Khismatullina,
Maria A. Ilyushina, Michael A. Maschan, Aleksey V. Nechesnuyk

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

Contact: Dr. Daria A. Kobyzeva, phone: +7 (916) 595-86-35, e-mail: daria.kobyzeva@gmail.com

Introduction

Purpose of our work was to develop and compare the confor-
mal the intensity-modulated total body irradiation (IMRT)
with simultaneous boost to bone marrow (TBI + boost to
BM) and targeted bone marrow and lymphoid system irra-
diation (TMLI) for pediatric patients with acute leukemia.

Materials and methods

This work describes 32 patients who underwent TBI + boost
to BM and 25 patients received targeted bone marrow and
lymphoid system irradiation (TMLI) during conditioning
regimen before allogenic stem cell transplantation. All the
patients received simultaneous radiation dose escalation to
bone marrow up to 15 Gy total dose (Figure 1). The radi-
ation treatment was held with using intensity-modulated

OC-TBI TBI+ SIB to BM
Whole body-12 Gr

4-6 fractions

Lungs and Kidneys- are the
targets, but the dose is lower

6 fractions

but the dose is lower

Indications - ALL

Figure 1. Variations of total body irradiation methods

Whole body-12 Gr, BM 15 Gy

Lungs and Kidneys- are the targets,

Indications — advanced
pts (ALL,AML, Others)

conformal irradiation on Hi-Art TomoTherapy (TomoTher-
apy-based TBI) and Elekta Synergy linear accelerator.

Results

From January 2017 to December 2022, radiation therapy
treatment was held on 57 patients. Thirty-five patients had
acute myeloid leukemia (ALL), 13 patients had AML, 9 pa-
tients had other diseases. Forty-three patients (73%) had
active disease at the moment of TBI. The fractionation regi-
men was applied two times per day during three subsequent
treatment days. The additional bone marrow dose escalation
did not influence the duration of conditioning period. We
did not observe any lethal radiation-induced complications.
Three cases (9%) of veno-occlusive disease were observed
in the TBI + Boost to BM patients’ group. The comparison

TMLI

BM 15 Gy

CNS+ lymphoid system+ testis (12 Gy)

6 fractions

Lungs, kidneys, liver, intestines ... - the dose is

maximum reduced as achievable

Indications — AML and
advanced pts (ALL,AML,
Others)
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of acute toxicities in the both group of irradiated patients
(according to RTOG scale) is presented on Table 1.

The follow-up period was from 0 to 54 months (median of
38.0+4.4 months). During this period, we observed 13 recur-
rences in TBI + Boost to BM group of pts, 12 of them were
localized in the marrow areas exposed to escalated doses.
Among those patients who received TMLI, we registered 9
relapses from bone marrow, and no recurrencies were ob-
served from the radiation treatment in the areas of reduced
radiation dose.

PEDIATRIC ONCOLOGY |

ous dose escalation to the bone marrow. Moreover, we have
also compared acute toxicity rate for the both treatment mo-
dalities. The presented results shows that the more targeted
approaches, such as TMLI, are more appropriate and it may
reduce the acute toxicity rates without impacting the results
of radiation therapy.

Keywords

Total body irradiation, total marrow irradiation, intensity-
modulated radiation therapy, hematopoietic stem cell trans-

plantation.

Conclusions

We have developed and introduced two techniques of the

optimized conformal total body irradiation with simultane-

Table 1.
Toxicity criteria (RTOG) TBI + SIB to BM T™MLI

32 pts 25 pts

Nausea and vomit
- 0-1 stage (clinically insignificant toxicity manifestation) 28 (84%) 25 (100%)
- 2-3 stage (clinically insignificant toxicity manifestation) 5(16%) 0
Headache
- 0-1 stage (clinically insignificant toxicity manifestation) 22 (69%) 23 (92%)
- 2-3 stage (clinically insignificant toxicity manifestation) 10 (31%) 2 (8%)
Mucositis
- 1 stage 0 5 (20%)
- 2 stage 5(16%) 16 (64%)
- 3 stage 27 (84%) 2 (8%)
Enteritis
- 1 stage 1(3%) 10 (40%)
- 2 stage 22 (68%) 13 (52%)
- 3 stage 9 (28%) 0
= VOD 3 (9%) 0

MHHOBALMOHHbIE MOAXOAbI K TOTaNIbHOMY 006/1yYeHuI0 Tena C 0{HOMOMEHTHOM 3CKanaumei 4o3bl
Ha KOCTHbI MO3r y ieTeil C OHKOreMaToioriyeckumi 3aboneBaHusamm

Iappa A. Ko6biseBa, AHHa A. JlornHoBa, JIapuca H. lllennxosa, ®panyuecka A. Kanecrpu, Pumma [I. Xucmarymnimna,
Mapus A. Vmomuna, Muxann A. Macyas, Anekceit B. HeuecHiok

Hab&uOHtlﬂbelﬁ Mebuuuﬂcrcuﬂ UCcre008amenCKuil ueHmp 0emcKoii 2eMAmonocuu, OHKON02UU U UMMYHONO0SUU UM. ,H Pozauesa,

Mocksa, Poccus

Beepenue

Hameit menpio Obima paspaboTka U CpaBHEHME METOIMK
koHpopmHoro (Intensity Modulated Radiation Therapy -
IMRT) toranpHoro obnydenns rena (TBI) ¢ ogHOMOMeHT-
HOJI JIOKaJIbHOI 3CKaalyen 4o3bl Ha KocTHbIN Mo3r (TOT
+ 6yct Ha KM) 1 TapreTHOro o6/y4eHns KOCTHOIO MO3Ta 1
mmbonpHoit cucrems! (TOKM u JIC, TMLI) nns nepua-
TPUYECKUX MAIL[MEHTOB C OCTPHIMMU JIEKO3aMI.

Matepuansl u metofbl

B mccnenoBanme BKIOYEHB! 32 TaLMEHTa, MOMYYMBIINX
TOT + 6yct Ha KM a taxke 25 MareHToB, KOTOPbIE IIO-
JIy9uIM TapreTHoe obmydeHme koctHoro mosra (KM) mn
mmonpnoit cucremsl (TOKM u JIC) B paMKax KOHAM-
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unoHnpoBanusa neper amnorennoit TTCK. Bcem manuen-
TaM ObUIa IIpOBeficHa OZHOMOMEHTHAS 9CKalalysA 03Bl
JTy4eBOIt Tepamuy Ha o6macts KoctHOro mosra (KM) go 15
Ip (Puc. 1). JledeHne mpoBOAMIOCH IIPY HOMOIIM KOHGOP-
MHBIX METOOUK Hy‘-IeBOf/JI T€pammn ¢ Monym{umeﬁ{ VIHTCH-
cuBHOCTH (IMRT-based) na anmapare Hi-Art TomoTherapy
(TomoThepapy-based TBI) mmu yckoputene Elekta Synergy.

Pe3synbtatbl

Bcero 3a mepuop ¢ ssuBaps 2017 mo gexabps 2022 roga mo-
Ay4uny nedenue 57 maumeHToB. V3 HMX 35 MaLMeHTOB C
ocTpeIM MuenoupgHbM neitkozom (OMJI), 13 mareHTOB
¢ octpbiM muMbobmacTHbIM nefikozoM (OJIT), 9 maruen-
TOB C Apyrumyu 3aboneBannsaMu (mumdoobractHas numdo-
Ma, T-knetounas mumdoma, OUINHENHDI TeKo3 U [p).
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Copoxk Tpu manyeHTa (73%) HaXOfWINCh BHE PeMUCCUM Ha
MOMEHT Hauaja jy4eBoil Tepamuu. O6mydeHne MpoOBOAU-
JIOCh JIBA pa3a B CYTKU B Te4eHMe TPeX MOC/IefOBaTe/IbHBIX
nHeli. JlomonmHuTeNbHAs 9CKamalusa mo3bl Ha KM He mo-
BIVsUIA Ha JJINTE/IBHOCTD HMEepUOfia KOHAVIVIOHMPOBAHMS.
JleTanbHBIX OC/IOKHEHMI, CBSI3aHHBIX HENOCPENCTBEHHO
C IPOBeJeHHBIM 00/TydYeH1eM, He Habmofanocs. B rpymme
nanuertos, nonyunsumx TOT + 6yct na KM, y 3 maunen-
TOB (9%) HaOIIOATOCH Pa3sBUTHE BEHO-OKKTIO3MIOHHOI 60-
ne3un (BOB). CpaBHeHMe 0CTPOIT TOKCMYHOCTH (IO IIKaje
RTOG - Radiation Toxicity Oncology Grading) B o6enx
IpyIIax MaIl[MeHTOB IpefcTaBneHo B Tabmuue 1. Iepuop
HabmomeHus coctaBuwa oT 0 1o 54 MecsiueB (cpegHmit me-
puon HabmomeHus — 38,0+4,4 mecsua). 3a mpefcTaBIeH-
HbIIT TIepyof HAOMIOAEHNs, B TPYIIIIe MALMEHTOB, KOTOPBIM
OBL/IO TIPOBEIEHO TOTA/IbHOE OOTyUeH e TeNla C CKaIalelt
mossl Ha KM 6110 KOHCTaTHpOBaHO 13 pennanBos, 12 us
KOTOPBIX OBUIN JIOKa/IM30BaHBI B 30He dcKamanyu go3bl JIT
(xocTHBIIT Mo3r). Cpeny ManyeHToB, MOMTyYMBLINX TapreT-

P0-07

HOe 00/TydeHne KOCTHOTO MO3Ta 1 TUM(OUSHON CUCTEMBbI
OBUIY 3aperMCTPUPOBAHBI 9 PeLUNBOB B 30HE dCKaJIAlNN
103bI (KOCTHBIVI MO3T) 11 HU OfJHOTO Pely/iuBa — B 30He pe-
IYKIVMU JJ03BI OOy YeHIA.

BoiBopbl

Hamu 65110 pa3paboTaHo 1 BHEIPEHO HECKOTBKO METOIVK
KOH(GOPMHOTO 00Ty4eHNs Tela C OFHOBPEMEHHON JIOKa/Ib-
HOI 9CKasIaIent 035l Ha KOCTHBIN MO3T I IPOBEJIEHO CPaB-
HeHe OCTPOI TOKCMYHOCTY. [TpeficTaB/IeHHbIe pe3y/IbTaThl
TOBOPSIT O 1€7IeCO0OPA3HOCTY MCIONb30BAHNUS TAPTeTHBIX
nopxopos K oonydenuio (TOKM u JIC), KoTOpble CHIKAIOT
PUCK Pa3BUTUS OCTPOI TOKCHMYHOCTU Oe3 YXyAIIeHUA pe-
3y/IbTATOB TepaInu.

KnioueBble cnoBa

ToranbHOe OONTydeHNMe Tea, TOTalbHOE OOMydeHMe KOCT-
HOTO MO3ra, MORY/IMPOBAHHASA VHTEHCUBHOCTD Tepalui,
TPAHCIUIAHTALVS TEMOIIOITHYIECKX CTBOTIOBBIX K/IETOK.

Post-transplant Cyclophosphamide (PTCy), abatacept and vedolizumab in GvHD prophuylaxis in
hematopoietic stem cells transplantation from matched unrelated and haploidentical donors

in pediatric acute leukemia patients

Margarita E. Perminova, Larisa N. Shelikhova, Andrey B. Abrosimov, Maria A. Dunaykina, Maria A.Klimentova,
Maria A. Ilyushina, Yakov O. Muzalevsky, Dmitriy N. Balashov, Alexey A. Maschan, Michael A. Maschan

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

Contact: Dr. Margarita A. Perminova, phone: +7 (913) 005-37-74, e-mail: margaritaperm92@gmail.com

Introduction

Graft-versus-host disease (GvHD) remains a key factor,
which induces significant morbidity and mortality after al-
logeneic hematopoietic stem cell transplantation (HSCT).
High-dose post-transplantation cyclophosphamide (PTCy)
targets alloreactive donor T cells proliferating early af-
ter HSCT, promotes regulatory T cell and prevents severe
GvHD. The effectiveness of PTCy-based regimens varies
depending on graft source and intensity of the preparative
regimen. Further improvement of GVHD control with novel
targeted agents is an important clinical goal.

Our purpose was to evaluate safety and effects of abatacept
and vedolizumab in addition to PTCy in unmanipulat-
ed haploidentical and matched unrelated transplantation
(MUD) among pediatric patients with leukemia.

Materials and methods

Twenty-eight pediatric patients with acute leukemia (acute
myeloid leukemia, 12 cases) and acute lymphoblastic leu-
kemia (n=16), with a median age of 8.1 years (0.5-16.8) un-
derwent allogeneic HSCT. At the time of HSCT, 26 patients
were in complete remission, 12 patients had a refractory
status. 1 HSCT was performed in all cases. All the patients
received myeloablative conditioning based on total body ir-
radiation (n=13), or treosulfan (n=15). In 25 cases, a haploi-
dentical donor was used; in 3 cases, >9/10 HLA-compatible
unrelated donor. Bone marrow (BM), or peripheral blood
stem cells (PBSC) were used as a graft source in 26 and 2 cas-
es, respectively. GVHD prophylaxis consisted of cyclosporin

A from day -1, post-transplant cyclophosphamide at D+3,
+4, abatacept on D+7, +14, +28, +45, +60, and vedolizumab
at the days -1, +14, +28. The median follow-up was 196 days.

Results

Engraftment was recorded in 28 patients (100%), the medi-
an engraftment time was 21 days for neutrophil counts, and
23 days for blood platelets. On the 30th day, all patients had
MRD-negative remission and donor chimerism. One patient
died on +D60 from causes unrelated to the underlying dis-
ease (consequences of veno-occlusive liver disease). Cumu-
lative incidence of transplant-associated mortality was 4%.
The cumulative incidence of acute GvHD II-IV was 31%;
grade III-IV, 7%. Skin lesions were registered in all cases,
with a good response to systemic immunosuppressive thera-
py. Involvement of liver and intestines was not noted. There
were no cases of chronic GvHD during the observation peri-
od. Event-free and overall survival was 96%.

Conclusion

Preliminary data suggest that addition of vedolizumab and
abatacept to the PtCy-based GvHD prophylaxis is not asso-
ciated with increased toxicity and may reduce the incidence
of gut GvHD. This approach can be further tested in a pro-
spective trial aiming to increase the anti-leukemic efficacy
of HSCT.

Keywords

Acute leukemia, allogeneic HSCT, posttransplant cyclophos-
phamide, abatacept, vedolizumab.
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[MocTTpaHCNNaHTaUMOHHbIA unMKnodocdan, abatauent n Begonusymab kak npopunaktuka PTIX
NPV TPAHCNNAHTALMM FEMOMNO3TUYECKNX CTBONOBBIX KNETOK OT HePOACTBEHHbIX W rannonAeHTUYHbIX

L,0HOPOB \ AieTei C OCTPbIM JIeNKO30M

Maprapura E. Ilepmunosa, /Iapuca H. lllenunxoBa, Auapeit b. A6pocumos, Mapus A. Jynaiikuna, Mapus A. KnuvmenTosa,
Mapus A. VnromnHa, ko O. Mysanesckuii, [Imurpuiit H. bamamos, Anekceii A. Macuan, Muxann A. Macyan

HayuonanvHotii meOuyuHcKkuti uccnedos8amenvckuti yeHmp 0emckoli 2emamonoeuil, OHKOmo2uY 1 ummyHonoeuu um. JJ. Poeauesa,

Mocksa, Poccust

Beepenue

Peaknus «rpaHcmianrar npotus xossauHa» (PTIIX) ocra-
€TCsl 3HAYMMBIM OC/IOKHEHUEeM aJJIOTeHHOJ TpaHCIUIAH-
TalUy TeMoITosTn4eckux cTBomoBbIX KineTok (TTCK). Boi-
COKVe [103bl IIOCTTPAHCIUIAHTALMOHHOro IyKIodocdana
BO3JICIICTBYIOT Ha a//IOpeaKTUBHBbIE JOHOPCKMe T-KiIeTKu,
npomudeprpyouye Ha panHeit cragun nocne TTCK. D¢-
(beKTMBHOCTD cXeM Ha OCHOBe IuKIodocdaHa Bapbupyer
B 3aBUCUMOCTY OT UCTOYHMKA TPAHCIUIAHTATa U MHTEH-
CMBHOCTM KOHAMILIMOHMPOBaHuA. [lanbHeillee yrydiieHne
koHTponsg PTIIX ¢ moMomipio HOBBIX TapreTHBIX IIperapa-
TOB ABJIAETCA BOKHOI KIMHIYECKOI Lenblo. Llenp paboTsr:
OLICHUTb 0e30macHOCTb U 9 PeKTUBHOCTL abaralenTta 1
BefjonM3yMaba B OIOMHEHUY K ITOCTTPaHCIVIaHTallIOHHO-
My yKnodocdany npy ralonieHTUYHON M HepOACTBEH-
HOJ TPAHCIUIAHTALMM Y JIETEN C OCTPBIM JIEFIKO30M.

Matepuansl n metopbl

Annorennas TT'CK BbinonHeHa gBafIjaT BOCBbMM ITal[/ieH-
TaM JIETCKOTO BO3PACTa C OCTPBIM JIEVIKO30M: OCTPBIM MM-
eTIOMIHBIM TeliKo30M (n=12) u ocTpeiM muMPOO6IACTHHIM
neiiko3oM (n=16) ¢ megmaHoit Bo3pacTa 8,1 roga (0,5-16,8).
Ha momenT TI'CK B nmomHo# pemMyccun Haxofunoch 26 mna-
I[VIEHTOB, 2 MAI[MEeHTOB UMeN pedpakTepHblit cTaTyc. s
Bcex manueHToB TT'CK 6bi1a mepBoit. Bee marenTs! mony-
YW MMeI0abIaTBHOEe KOHAVMIMOHMPOBaHME Ha OCHOBE
TOTaNbHOTO O0MydeHus Tema (n=13) wim TpeocynbpaHa
(n=15). B 25 cry4aAx uMCHONb30BaH TaIVIONeHTIYHBI 10-
HOD, 3-M 60mpHbIM BbinonHeHa TTCK ot >9/10 HLA coBMme-
CTVMMOTO HEPOJICTBEHHOTO JJOHOpa. B kayecTBe MCTOYHMKA
TPaHCIUIAaHTaTa MCIOIb30BaH KOCTHBIN Mo3r (KM) (n = 26)
win nepudepndeckre crBonosbie Kietkn Kposu (IICKK)
(n=2). ITpodpumakruka PTIIX BKmOYama UUKIOCIOPUH A

P0-08

¢ -1-ro fHsA, MOCTTPAaHCIUIAHTALMOHHBIN UMKIoPochaH
Ha +3, +4 geHb, abaTauent B gHU +7, +14, +28, +45, +60
U Begomusymab B gHu -1, +14, +28. Menuana HabmomeHs
coctaBuia 196 muerin.

Pe3synbtatbl

[TpwxuBreHre TpaHCITaHTaTa 3apUKCUPOBAHO y 28 manu-
eHTOoB (100%), MemuaHa MPYDKUBIEHNUS /I HEUTPOdUIoB
cocraBuna 21 fieHp, st Tpomborutos — 23 pHa. Ha 30-e
CYTKM y BCeX MAIMeHTOB 3adMKCUpOBaHa KIMHUKO-TeMa-
tonornyeckass, MODb-HeraTuBHas pemuccus 1 MOMHBIN f10-
Hopckmit xuMepusMm. OT MPUYMH, He CBA3aHHBIX C OCHOB-
HBIM 3a00JIeBaHMEM, yMep OAMH MalieHT (IOC/IenCTBUA
BEHO-OKKJIIO3MIOHHOI 0o/e3Hu IedeHu Ha +60-11 [IeHb).
KyMynATuBHBIN PHUCK TpaHCIIAHTAT-aCCOLMMPOBAHHOI
CMepTHOCTU cocTaBun 4%. KyMynATMBHaA BepOATHOCTD
ocrpoit PTIIX II-1V cocrasuma 31%, III-1V crenenn - 7%,
BO BCEX CTyYasX OTMeYanoCh MOpakeHMe KOXKI C XOPOIINM
OTBETOM Ha CUCTEMHYI0 MMMYHOCYIIPECCUBHYIO TepaIuio.
[TopakeHns medeHM ¥ KUILIEYHMKA He 3apUKCHPOBAHO.
Cny4aeB xponndeckoit PTIIX 3a mepron HabmiofeHus He
OTMEeYanoch.

BbiBoabl

[IpenBapuTenbHble TaHHbIE CBUETEIbCTBYIOT O TOM, 4TO
mobaBieHue BenomusyMaba 1 abaramenta K npoduiakTike
PTIIX Ha ocHoBe nuknodocdaHa He CBA3aHO C IOBBIIICH-
HOJ TOKCUYHOCTBIO I MOXKET CHU3SUTH YaCTOTY KUIIEYHOMN
PTIIX. 9TOT MOAXON MOXET OBITh TOIOTHUTENBHO IPOTe-
CTMPOBAH B IIPOCIEKTNBHOM VMCCIETOBAHIIA.

KniwoueBble cnoBa

Ocrtpelit neiikos, annorenHaa TTCK, nocTtrpaHcnnanTanm-
ouHbII1 1UKIodocdaH, Begomsymad, abararenr.

Transplantation of TCRaB+/CD19+ depleted hematopoietic stem cells: prediction and

management of depletion depth

Alexander I. Ponomarev *?, Grigory A. Tsaur >3, Tatyana Yu. Verzhbitskaya ', Jean V. Permikin '*, Larisa V. Vakhonina ',

Anna A. Vlasova !, Larisa G. Fechina ?

! Regional Children’s Hospital, Ekaterinburg, Russia; ? Institute for Medical Cell Technologies, Ekaterinburg, Russia; * Ural State

Medical University, Ekaterinburg, Russia

Contact: Dr. Alexander I. Ponomarev, e-mail: Ponomareff@yandex.ru

Introduction

Ex vivo depletion of TCRaf+ cells using CliniMACS plus
(Miltenyi Biotec, Germany) is a widely employed procedure
in haploidentical and, in certain cases, unrelated hematopoi-
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etic stem cell transplantation (HSCT). The depletion depth
(TCRap+ lg) represents a crucial yet challenging-to-predict
parameter. The aim of the study was to train and validate a
predictive model for estimating the depth of TCRaf deple-
tion.
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Patients and methods

We investigated the outcomes of 92 TCRap/CD19-depleted
peripheral blood HSCT, performed at the Regional Chil-
dren’s Hospital (Ekaterinburg, Russia) between 2017 and
2023. Patients were divided into two groups: (1) TCRaf/
CD19 depletion using Clinimacs PBS/EDTA buffer at +4°C
with centrifugation at +4°C (Experimental group, n=39),
and (2) conventional TCRap/CD19 depletion, when Clin-
imacs PBS/EDTA buffer was applied at room temperature
and centrifugation was performed at +22°C (Control group,
n=53).

Results

The recovery of post-processed CD34+ cells did not show
significant difference between groups (94.4+15.1% and
93.0£11.2%, p>0.05). Conversely, TCRaf+ lg demonstrated
significant differences (p<0.0001) with values of 4.95+0.76
and 4.12+0.66 for the Experimental and Control groups, re-
spectively. A model was fitted using all predictors, includ-
ing total leukocyte count, leukapheresis product volume,
absolute quantity and percentage of lymphocytes subpopu-
lations, granulocytes, platelets (Fig. 1). Statistically signifi-
cant parameters were percentage of TCRaf+ (p=0.01) and
CD19+ cells (p<0.0001), the “cold” depletion (p<0.0001). All
coeflicients positively correlated with TCRaf+ lg. The mod-
el exhibited an accuracy of 97.5% (RA2=0.47) within the
prediction range of 2.3 lg, completely satisfying validation
requirements. The graphical representation of the model is
shown in Figure 1. OS, engraftment time, probabilities of
relapse, graft failure, acute and chronic GvHD, viral reac-
tivation did not differ between groups. Examination the in
vitro colony-forming activity of CD34+ cells in the methyl-
cellulose revealed some inhibiting effect in the Experimen-
tal group across all differentiation directions (CFU/BFU-E,
CFU-GM, CFU-GEMM); however, this effect did not show
statistical significance compared to the Control group.

Conclusion

The proposed method for predicting and managing deple-
tion depth, along with conducting the entire procedure at
+4°C, could be advantageous in scenarios where the prod-
uct’s quality post-TCRaf+ depletion is crucial, such as in

infants and young children with low body mass. However,
the wide range of predictions and moderate determination
coefficient in our model suggest for further exploration of
additional predictors.

Keywords

Haploidentical HSCT, allogeneic TCRaf+/CD19+ deple-
tion.
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Figure 1. The Model nomogram for calculating the
depth of TCRap+ Ig depletion based on the relative
content of TCRaB+ and (D19+ cells, and the “cold" pro-
cessing Option

Figure Navigation: Calculate the sum of points by projecting in-
dividual vertical lines connecting the percentages of TCRap+ and
CD19+ to the outermost upper line considering means of “cold”
processing option. Prediction confidence intervals (90%) are high-
lighted in blue separately for each predictor and the total sum of
points.

Points: Points assigned for summation estimation. TCRap+,%: Per-
centage of TCRaf+ cells in the leukapheresis product. CD19+,%:
Percentage of CD19+ cells in the leukapheresis product. “Cold”
processing: option for “Cold” depletion. Total Points: Resulting
sum of points estimated for all predictors. TCR af+ depletion,lg:
Predicted depth of TCRap+ cell depletion, expressed in lg.

TCRaB+/(D19+ TpaHCNNAHTALMs TEMOMNO3TUYECKNX CTBOSIOBbIX KNETOK: MPOrHO3UpoBaHue

W ynpasnenune rnybnHon genneuun

Anexcaupp V1. Ilonomapes >*, Ipuropwmit A. Ilayp “**, Tarbaxa IO. Bepyx6unkas 2, Kau B. Ilepmukus 7,

JTapuca B. Baxonuua ', AuHa A. Bnacosa !, Jlapuca I. ®eynna '

! O6nacmmuas demckas KnuHuveckas 6onoHuua, Examepunbype, Poccus; 2 VIncmumym meOUUUHCKUX KEMOUHbIX MeXHONI02Ul,
Examepunbype, Poccust; * Ypanvckuii eocyoapcmeennviii meouyunckutl ynusepcumem, Examepun6ype, Poccust

BeepeHue

Ex vivo pernenuss TCRap+/CD19+ KIeTOK € UCIOIb30Ba-
ureM CliniMACS plus (Miltenyi Biotec, Tepmanust) — mmpo-
KO IIpuMeHseMasd Mpollefypa Ipy POBefeHNN Tal/IoN/eH-
TUYHOIL U, B psifie cny4aes, HeponcTBenHoi TI'CK. Tny6una
mewrennu TCRaP+ KIeTOK — BaXKHBIN 1, OFHOBPEMEHHO,
TPYHOIIPOTHO3MPYEMBII TapamMeTp. B HacToAmem uccre-
[OBAHNM IIPEANPUHSITA HOIbITKA 00YIeHNMs U TUATHOCTUKU
JIMHEIHOI Mogenu, mporHosupyiomeii ray6uny TCRap+
merteninu yeiikagepesHbIXx IPOJYKTOB.

MauneHTbl N MeTOAbI

ViccnemoBaHbl pesynbraThl 92 TpaHCIUTaHTaLuIl nepudepu-
YECKMX TeMOITOITUYECKUX CTBOJIOBBIX K/IETOK, IPOBEEH-
HbIX B lleHTpe merckoit oHkonoru u remaronornyu OJJKD
(r. Ekarepun6ypr) B 2017 -2023 rr. mocie TCRaf+/CD19+
merrennu. [TarueHTs! 6bIIM pasfe/ieHsl Ha fBe TPymsL: (1)
memrenus ¢ ucnonbzosanueM Clinimacs PBS/EDTA-6yde-
pa ¢ temmeparypoit +4°C, a Taxke LeHTpUPYrupoBaHue
npu +4°C (ombitHast rpymma, n=39) u (2) craHgapTHasd
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merrenus ¢ ucnonb3oanueM Clinimacs PBS/EDTA-6yde-
pa KOMHATHOII TeMIIepaTypbl U LieHTpU(yrUpOBaHIEM TIpI
+22°C (koHTpOsIbHAS TpyIIIa, N=53).

Pe3ynbrarsl

CoxpanHocTb CD34+ Kj1eTOK I1oc/Ie POLeCCUHTa He pas/in-
vajach (p>0,05) Me>Xay rpynnamu u coctaBmna 94,4+15,1%
u 93,0+£11,2%, coorBeTcTBeHHO. TCRaP+ lg, HampoTus, me-
MoHcTpupoBa pasmyus (p <0,0001) n cocraBun 4,95+0,76
" 4,12+0,66, 1714 ONBITHON U KOHTPOJIbHOI I'PYIIIL, COOTBET-
CTBEHHO. BbIya mocTpoeHa Mofe/ib OT BCeX IMPEAVKTOPOB:
KOJIMYECTBO JIHKOLIUTOB, 00beM felikadepe3Horo mpoaykK-
Ta, a0COMIOTHOE ¥ OTHOCUTE/IbHOE KOTTMYIECTBO CYOIIOmyis-
it TMMQOLNUTOB, IPaHyIOLUTOB, TpoMbouuToB (Puc. 1).
3naunmbiMy okasanuch gonmu TCRaf+ (p=0,01) u CD19+
k1eTok (p<0,0001) or CD45+ K/I€TOK U «XO/IOLOBas» Jie-
wrennsa (p<0,0001). Bece xoadduimenTsr 6pM MO3UTUB-
Ho cBasanbl ¢ TCRap+ lg. TouynocTh Mopenu B AyamasoHe
mpepckasanuit 2,3 1g cocraBuma 97,5% (RA2=0,47). Ilpu
3TOM IMAarHOCTMKA MOJE/NN YOBIeTBOpIUIA BCeM TpeboBa-
HuAM. HoMorpamMma mopenu mpepncraBieHa Ha pucyHKe 1.
O611ast BBDKIMBAEMOCTb, BPeMs IPVDKUBIIEHMSI, BEPOSITHO-
CTU peLMAVBa, HEOCTAaTOYHOCTY TPAHCIUIAHTATa, OCTPOIL
u xponnmyeckoit PTIIX, a Taxxe BUPYCHON peaKTUBAIIUN
(IMB, B3B, BIII' 6 Tuna, nommoMaBupychl, ajeHOBUPYC)
He Pas/InYajiich IpU CPaBHEHUU OIBITHON ¥ KOHTPOIBHOI

P0-09
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rpymiL IIpy aToM Impu MccnegoBaHUM KOMOHeo6pasyoleit
aktuBHOCTM CD34+ K/IETOK in vitro B METUIIENIIONIO3€ B
OIBITHOI! Ipymie ObII 3aMeTeH HEKOTOPBIil [eIIPUBUPYIO-
wnit 9 ekt mmss Bcex HampaBmeHMit guddepeHnpoBKN
(CFU/BFU-E, CFU-GM, CFU-GEMM), ogHaKO, CTaTUCTH-
YeCKI He Pas/INIajICs C KOHTPOJIEM, YTO MOIJIO ObITh CBsA3a-
HO C HM3KOI MOIHOCTbIO McCnegoBanms (n=9).

BbiBopbl

Takum o06pasoMm, IpefaraeMblil CIOCO6 IMTPOrHO3MPOBA-
HIIS, a TAKOKe YIIPaBJIeHN s [TyOMHO TeIUIeLUY C IIOMOILBIO
HpoBefeHns Beell nporenypsl npu +4°C MoXKeT IIpefcTaB-
JIAITH TO/Ib3Y B TeX CTy4asx, KOTa BaKHO Ka4eCTBO IOTyda-
emoro nocrie TCRap gemenny IpopyKTa, HapyuMep, y feTeil
PaHHET0 BO3pacTa C HU3KOJ Macco, /I KOTOPBIX OOMbIIe
mo3bl TCRap+ T-xmeTox u/wmu Huskuii norapudm TCRap+
HeIUlenyy MOTYT IpPEeACTaB/IATb YIPO3y BO3HMKHOBEHNSA
PTIIX. ITpn 3TOM IMPOKNMII iATIa30H MpeCKa3aHUA I, KaK
CTIefCTBUE, HU3KMIT K09 PUIVEHT HeTepMuHaLUy TIpefiia-
raemMoil Mopeny 0603HayalT BO3MOXKHOE IIPOCTPAHCTBO
1A TIOVICKA JNOTIO/THUTE/IbHBIX TIPeJIKTOPOB.

KnioueBble cnoBa

Tammnoupentnunas TTCK, ammorennas TI'CK, TCRof+/
CD19+ pennenus.

Tandem autologous transplantation of hematopoietic stem cells in children with germ cell

tumors: experience of N. N. Blokhin center

Karina A. Sergeenko, Natalia A. Burlaka, Tatiana I. Potemkina, Konstantin V. Mitrakov, Teimour Z. Aliev, Irina O. Kostareva,
Nara G. Stepanyan, Elena B. Machneva, Olga A. Kapkova, Marina V. Rubanskaya, Anatoly P. Kazantsev, Vladimir G. Polyakov,

Kirill I. Kirgizov, Svetlana R. Varfolomeeva

L. Durnov Research Institute of Pediatric Oncology and Hematology at the N. N. Blokhin National Medical Research Centre

of Oncology, Moscow, Russia

Contact: Dr. Karina A. Sergeenko, phone: +7 (977) 720-70-84, e-mail: karina_s19@mail.ru

Introduction

A special place among pediatric germ cell tumors (GCTs) is
occupied by tumors of a disseminated nature and with an in-
sufficient response to therapy (recurrent/refractory), which
occupy up to 30-40% in the structure of GCTs. Autologous
hematopoietic stem cell transplantation (aHSCT) in tan-
dem mode is one of the important steps in the treatment of
such cases. Our objective was to present the experience of
tandem aHSCT in children with GCTs in L.A. Durnov Re-
search Institute of Pediatric Oncology and Hematology at the
N.N. Blokhin National Medical Research Center of Oncology.

Patients and methods

Eleven children with high-risk GCT (disseminated, relapsed/
refractory forms) received tandem aHSCT at our center be-
tween 2021 and 2023. The median age is 4 (1-16) years. M:F
ratio was 6:5. Before aHSCT, the patients received systemic
chemotherapy according to the MAKEI 2005 protocol and
COG-oriented protocols, as well as surgery. The conditioning
regimen included Carboplatin 1200 mg/sq.m. and Etoposide
1500 mg/m? Etoposide 1500 mg/sq.m. and Thiotepa 900
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mg/sq.m. From day 0, all children underwent stimulation of
leukopoiesis with granulocyte colony-stimulating factor. The
median of transplanted CD34+ cells was 5.5 (4.6-7)*10%/kg.

Results

Hematopoiesis was restored on average on the 12th day (9-
14). Infectious and toxic complications: oropharyngeal mu-
cositis up to grade 3, neutropenic enterocolitis up to grade 3,
perianal dermatitis, toxidermia associated with Thiotepa up
to grade 3. All patients are alive. Median follow-up was 12
(2-30) months.

Conclusion

Tandem aHSCT in children with high-risk GCT appears
to be a safe and effective method of consolidating therapy.
Complications after aHSCT were not severe. All patients
are alive and are in remission. However, more experience is
needed to improve treatment outcomes.

Keywords

Hematopoietic stem cell transplantation, germ cell tumors,
children.
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TaHAeMHasa ayTonornyHas TpaHCnIaHTaumsa reMono3TMYeCKUX CTBOMOBBIX KIETOK Y AeTei
C repMUHOIeHHO-KNeTouHbIMM onyxonamu: onbliT HMUL, oHkonorum um. H. H. bnoxuHa
Kapuna A. Cepreenko, Hatanbs A. Bypraka, Tatbsana V. Iloremknna, Koncrantun B. Murpakos, Teitmyp 3. Anues,

Mpuna O. Kocrapesa, Hapa I. Crenan:an, Erena b. MauneBa, Onbra A. Kankosa, Mapuna B. Py6anckas,
Awnarommii I1. Kazannes, Bragumup I. Ilonsaxos, Kupumn V1. Kuprusos, Cetinana P. Bapdonomeena

HUM demcxkoti onkonoeuu u eemamonozuu um. JI. A. yprosa, HayuonanvHolti MeOUUUHCKUTE UCCIE008AMENbCKULL UeHMP

ouxonoeuu um. H. H. broxuna, Mocksa, Poccus

Beepenue

Ocoboe MecTo cpeiu repMIHOTEHHO-KIETOUHBIX OITyXOJIel
(TKO) y meTeit 3aHMMAIOT ONMYXOIU AUCCEMUHMPOBAHHOTO
XapaKTepa I C He[JOCTaTOYHBIM OTBETOM Ha Tepamnuio (peru-
muBMpyoue/pedpakTepHble), KoTopble B cTpyKType I'KO
3aHuMaloT o 30-40%. AyTonormuHas TpPaHCITAHTAIVA
reMOIoaTH4YecKnx cTBonoBbIX KineTok (aTTCK) B Tanpmem-
HOM PEXMMe AB/IAETCA OGHUM U3 BaYKHBIX 3TAIOB JIEYEHNA
Takux ciaydaeB. Llemb pabOThI: aHA/MN3 OIbITA TaHEMHON
aTTCK y mereit c 'KO B HVM JOul’ um. H. H. brnoxusa.

naLl,VIEHTbI n MeToAbl

Opuuuapuats fgeteli ¢ ['KO rpynmsl Beicokoro pucka (mycce-
MUHVPOBAHHbIE, pelMIVBUpYoLe/pedpakTepHble Hop-
Mbl) nony4mwin tangeMHyio aITCK B Hamem 1eHTpe B IIe-
puop ¢ 2021 mo 2023 rox. Mepguana Bospacta — 4 (1-16)
net. MK= 6:5. Ilepen aTT'CK manmeHTBI HOMy4anyu Cu-
CTEMHYI0 XuMmumoTepanuio 1o nporoxory MAKEIL 2005 n
1o COG-0opreHTNPOBaHHBIM IPOTOKOIAM, a TAKXKe XUPYP-
IMYeCKOe BMEIIATeIbCTBO. PeXVM KOHAMIVOHVPOBAHMSA
Braovan Kap6omratna 1200 mr/kB.M. u dromosuy 1500
Mr/KB.M.; DTomosup 1500 mr/kB.M. 1 Tuortema 900 Mr/KB.M.
C 0 mHA BCeM [IeTAM IPOBOANIACH CTUMYIIALMA JIEMIKOII033a

PO-10

IPaHyJIOLUTAPHBIM KOJTOHUECTUMYIUPYIOIMM (HaKTOPOM.
MenynaHa TpaHCIIAHTMPOBAHHBIX KiaeTok CD34+ - 5,5
(4,6-7)*106/kr.

Pesynbratbl

Iemo11093 BOCCTAaHOBJIEH B CcpefiHeM Ha 12-11 fienb (9-14).
VIH}eKIMOHHO-TOKCHYEeCKe OCTOXKHEHNs: opodapuHre-
aJIbHBII MYKO3UT J10 3 CTeIleHM, HENTPOIIEHNYECKIIT SHTe-
POKOIUT [0 3 CTEeleHM, IepuaHaabHbI 1epMaTUT, TOKCU-
IepMus, acconumpoBaHHasa ¢ Tnotenoit 1o 3 crenenn. Bee
MalLMeHTh >KUBbI. Meauana Habmogenus 12 (2-30) mecanes.

BbiBopbl

Tanpemuas aTT'CK y peteit ¢ KO Bbicokoro pucka mpen-
cTaBisieTcs: 6e3omnacHbIM 1 3 PeKTHBHBIM METOLOM KOH-
conupupytoment tepamm. OcnoxHenus nocine alTCK ne
ObUIM TsDKeNbIMM. Bce manueHThl SKMBBI, HAOTIOFAIOTCSI B
pemuccyu. OpHako, HeoOXORMMO HaKalUIMBaTb OoJIblie
OTIbITA JI/IAl YTY4IIEHWA Pe3y/NbTaToOB TeYeHN .

KnioueBblie cnoBa

TpaHCHHaHTaLU/IH TEMOIIO3TUYECCKMX CTBOJJIOBBIX KIJIETOK,
répMIMHOT€HHO-K/JI€TOYHbIE OITyXO/N, AETU.

Incidence and clinical characteristics of relapse with loss of HLA heterozygosity after
haplo-HSCT in children with acute lymphoblastic leukemia

Liubov A. Tsvetkova, Aleksey A. Evdokimov, Ildar M. Barkhatov, Olesya V. Paina, Olga S. Epifanovskaya, Elena V. Babenko,
Zhemal Z. Rakhmanova, Polina V. Kozhokar, Anna A. Osipova, Anastasia S. Frolova, 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

Genetic loss of patient-specific HLA haplotype by leukemic
cells is one of the tumor escape mechanisms from the im-
mune surveillance of donor cells. This phenomenon is ob-
served in approximately 30% of cases of acute leukemia
relapses in adult patients after mismatched allogeneic he-
matopoietic stem cell transplantation (HSCT). In children
this mechanism has not yet been widely studied. Analysis of
HLA loss of heterozygosity (LoH) in relapse of acute lymph-
oblastic leukemia (ALL) in children can help choosing the
optimal therapeutic strategy after allo-HSCT. Our aim was
to study the incidence, time of development and risk factors
for the LoH in children with relapse ALL after haplo-HSCT.

Patients and methods

The retrospective analysis included 49 children with relapse
of ALL (38 B-ALL, 11 T-ALL) after haplo-HSCT. The medi-
an age at the time of allo-HSCT was 7.5 years (1-16). Haplo-
HSCT was performed in 1-2 remission of the disease in 33
(67%) patients, in disease progression — in 16 patients (33%).
Myeloablative conditioning regimen was performed in 32
patients (65%). GvHD prophylaxis based on post-trans-
plant cyclophosphamide was used in 45 patients (92%).
Short tandem repeated (STR) loci were detected using 6 STR
loci assay for the HLA regions: D65473, D6S291, D6S273,
D6S265, D6S105, D6S277. Samples of peripheral blood cells
of patients and donors before allo-HSCT and bone marrow
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of patients at relapse after allo-HSCT were collected. We as-
sessed the associations between incidence of LoH HLA and
following factors: patient gender, donor gender, number of
previous lines of therapy, disease status before allo-HSCT,
ABO incompatibility, conditioning regimen, CD34+/kg and
CD3+/kg in graft, number of HLA mismatched loci, GYHD
before relapse, persistence of MRD after allo-HSCT, immu-
noadoptive prophylactic therapy after allo-HSCT.

Results

All included patients were divided into 2 groups: relapse
with loss of HLA heterozygosity and without (“classic” type
of relapse). Loss of heterozygosity of HLA genes was found
in 14/49 (28.5%) patients: 10/38 (26%) with B-ALL, 4/11
(36%) with T-ALL (p=0.5). Relapses with LoH occurred lat-
er if compared to the “classic” type of relapse. The median
time for the development of relapse with LoH was 8.8 (2-63)
months after haplo-HSCT, without LoH - 6.2 (1-30) months,
p=0.07. Chronic GvHD was associated with loss of the HLA
haplotype in ALL relapse after haplo-HSCT, p=0.03. With
a median follow-up of 5.5 (0.5-68) months we did not find
significant difference in relapse-free survival (RFS) from re-
lapse to disease progression/next relapse between groups:
14% in LoH group and 23% in the group without LoH HLA.
The median RFS was 2.4 months (95% CI 0.9-3.8) in the LoH
group and 3.8 months in the classical group (95% CI 0.7-

PEDIATRIC ONCOLOGY |

6.8) , p=0.63. Overall survival (OS) at a median follow-up
of 5.5 months was 29% in the group with LoH and 34% in
the group without HLA haplotype loss. Median OS was 4.5
months (95% CI 0-9) and 8.3 months (95% CI 2.4-14), re-
spectively, p=0.5. At the time of the last follow up, among
14 patients with HLA loss, 4 were alive, two of which (50%)
underwent secondary haplo-HSCT with a donor change.
Among patients without HLA loss, 12 patients are alive, 4
(33%) of which underwent second haplo-HSCT with a do-
nor change.

Conclusions

Frequency of relapses with the loss of the HLA haplotype
was 28.5% among all relapses after haplo-HSCT in children
with ALL. Chronic GvHD is a risk factor for the loss of HLA
heterozygosity, compared with the classical type of relapse,
p=0.03. OS and REFS after the first relapse were similar be-
tween the groups. Second allo-HSCT with donor change is
crucial for recovering HLA heterozygosity and the graft-ver-
sus-leukemia reaction.

Keywords

Children, acute lymphoblastic leukemia, hematopoietic
stem cell transplantation, haploidentical, loss of heterozygo-
sity, HLA genes.

YacToTa n KIIMHMYeCKne XxapaKTepucTukn peunansa C notepei reteposurotHoct HLA y peten
C ocTpbiM NUMobnacTHbiM nenko3zom nocne ranno-TICK
JIio60Bb A. IIBeTKOBA, Anekceit B. EBqokumos, Vinemap M. Bapxatos, Onecs B. Ilauna, Onsra C. Enudganosckas, Enena

B. Ba6enko, JKeman 3. Paxmanosa, Ilonnna B. Koxxokaps, AuHa A. OcunoBa, Anacracus C. ®ponosa,
Enena B. CemenoBa, Anexcaunpp [I. Kynarun, Trogmuia C. 3y6apoBckas

HIII demckoti onkonoauu, 2emarmonoeuu u mpavcnaanmonozuu um. P. M. Top6auesoti, ITepeviii Cankm-Ilemep6ypeckuii
eocyoapcmeentutii meouyurckuii ynusepcumem um. J. I1. ITaenosa, Cankm-Ilemep6ype, Poccus

Beepenue

TeHeTn4ecky 0OYC/IOB/IeHHAs TOTePs MAalMeHT-crienuuy-
Horo HLA-rammoruna KjieTkaMyu OacTHOM IOMY/IALVN
ABJISIETCS] OMHUM U3 CIIOCOO0B «YCKOTIb3aHMUA» OIYXOJIN U3-
II0fi MMMYHHOT'O HaJj30pa JOHOPCKUX K/IeTOK. [JlaHHbI de-
HOMeH Ha0sofiaeTcs IpyMepHO B 30% ciydyaeB pelANBOB
OCTPBIX JIEIKO30B Y B3POC/IBIX MAIVIEHTOB MIOC/IE YaCTUYHO
COBMECTVIMOJI Q//IOT€HHOJ TPaHCIUTAHTAIVM TeMOII03TIYe-
ckux cTBonoBbixX kimetok (TTCK). Y meteit maHHBIN Mexa-
HU3M LIMPOKO He maydeH. OIpesesieHne yIacTys JaHHOTO
COOBITHA TIPY peLuAuBe OCTPOro MuMQOo6IacTHOrO IeMKO-
3a (OJIJI) y meTeit MOXKeT ITOMOYDb B BHIOOPE ONTMMAIBLHON
TepaneBTudeckoli crpareruy nocne amno-TTCK. Lens pa-
OTBI: M3YYUTDb YaCTOTY BCTPEYaeMOCTH, CPOKM PasBUTHA U
¢daxTopsI pricka notepu rereposurornocty HLA npu penu-
muse OJIJI y peteii mocne ramno-TI'CK.

MauneHTbl M MeTOAbI

B peTpocnexTUBHBIIT aHa/IM3 BKIIOYEHBI 49 feteit ¢ Mopdo-
norumdecknM peuyausom OJIT (38 — B-OJIJI, 11 - T-OJII)
nocne ramwio-TTCK. Mennana Bo3pacTa Ha MOMEHT aJI/Io-
TI'CK cocraBuna 7,5 net (1-16). Ianno-TT'CK 6bi1a BbIIION-
HeHa B 1-2 pemmccun 3abonmeBanus 33 (67%) manyeHTtam,
BHe pemuccun-16 manuentam (33%). MuenoabmaTnBHbIi
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PEeXMM KOHAMUVOHMPOBAaHMA IpOBeleH 32 IalyeHTaM
(65%). IIpodmnaktruxy PTIIX Ha 0CcHOBe IOCTTpaHCIUIAH-
TAlMIOHHOTO IuKIopochamupa momydywm 45 MalueHToB
(92%). Ina onpepenennsa norepu HLA-10KycoB UCHONb30-
BaJIM CpaBHEHVE 6 BBICOKOIIOMMMOPQHBIX MUKPOCATENIAT-
HbIX MapkepoB (STR): D6S473, D6S291, D6S273, D6S265,
D6S105, D6S277, nokanu3oBaHHBIX Ha 6-11 XpOMOCOMeE, B
npobax manyeHTa o TpaHCIUIaHTauum 1 B pennpanse. Ore-
HYBaJIaCh CBA3b MEX/y BOSHUKHOBEHMEM peLiiiuBa C IoTe-
peit HLA u cnepyromymu daxTopaMit: IO/ TaLUeHTa, 0/
TOHOpa, KOJIMYECTBO IPENIICCTBYIOMVX JIVHAN Tepamu,
craryc 3aboneBanyus nepen amo-TICK, HecoBMecTHMOCTD
o cucteme ABO, pexxnm KoHguIMoHNpoBanua, CD34+/kr
n CD3+/Kr B TpaHCIUIAaHTaTe, CTEIIeHb HECOBMECTUMOCTH
o uncry nokycos HLA-renos, Bosunknosenne PTIIX po
JWIN B MOMEHT pasBUTHUA pelnpaypa, nepcucteHnusa MODB
nocne awio-TT'CK, mMmMyHoamonTtuBHas IpoQIIaKTUKa
perpmaa nocne ano-TTCK.

Pe3synbtatbl

Bce BK/II0OYeHHDbIe MALMEHTHI OBUIN pasfie/ieHbl Ha 2 TPYIIIIbL:
PeLnAYB C oTepeli reTepo3nuroTHocTy o renam HLA 1 6e3
Hee («kmaccmyeckui» T penuausa). [loteps reteposu-
rotHOCTH 110 reHaM HLA 6b11a o6HapyxeHa y 14/49 (28,5%)
nanuenTos: 10/38 (26%) — ¢ B-OJIJ1, 4/11 (36%) — ¢ T-OJIJI,

@ cttjournal.com



| PEDIATRIC ONCOLOGY

p=0,5. Peuupussl ¢ motepert HLA-ramnorumna BO3HUKAIN
II03)Ke 110 BPEMEHU IO CPABHEHMIO «KJIACCUYECKUM» THU-
oM peuupausa. Menynana BpeMeHM PasBUTHUA peLyjuBa C
norepeit HLA-ranoruna cocrasuna 8,8 (2-63) mec. mocie
ramno-TI'CK, 6e3 motepn HLA-ramorumna - 6,2 (1-30) mec.,
p=0,07. ®axTopoM, acconumpoBaHbIM C moTepeit HLA-
rannoTuna B pequause OJIJI, cTamo TeyeHMe XpOHUYIECKOI
PTIIX mocne rammno-TI'CK, p=0,03. [Ipu menuane Habm0-
menus 5,5 (0,5-68) mec. Ge3pennanBHas BBDKMBAEMOCTb
(BPB) ¢ MoMeHTa peLupuBa ;O IPOrpeccuy/CcaefyIomuero
pelpuBa 3a00/eBaHMsI 3HAYMMO He pasimyanach MeX-
Iy Tpynmamu u coctasuna 14% B rpymme c notepeit HLA-
rarwotuna u 23% B rpynme 6es nmotepu HLA-rammornma.
Mepnana BPB cocraBuna 2,4 mec. (95% /;0BepUTEIbHBIN MH-
tepsan (JV) 0,9-3,8) B rpymme ¢ norepeit HLA-rammorumna
u 3,8 Mec. B rpynme 6e3 notepu HLA-ramnorumna (95% [
0,7-6,8), p=0,63. O61mas BppKUBaeMoctsb (OB) mpu mepnane
HaOmioieHus 5,5 Mec. cocTaBuaa 29% B IPyIIe C MoTepeil
HLA-rammoruma n 34% B rpymne 6es notepu HLA-ramo-
tuna. Meguana OB - 4,5 mec. (95% IV 0-9) u 8,3 mec. (95%
IV 2,4-14) coorBeTcTBeHHO, p=0,5. Ha MOMeHT rocefHero

PO-1

KOHTaKTa cpeiy 14 maumeHTtos c morepeit HLA >xuBbI 4,
IBOe 13 KOTOpbIX (50%) nmpouum nosropHyo ramio-TI'CK
co cmenoit poHopa. Cpenu manyeHToB 6e3 motepu HLA
JKUBBI 12 manneHTos, 4 (33%) 13 KOTOPBIX HPOIUIN TOBTOP-
Hylo ranno-TT'CK co cMmeHoi1 loHOpA.

BbiBoAbI

Yacrora pasButua peuuansos ¢ notepeit HLA-rannoru-
na coctaBuna 28,5% cpefu Bcex pelyANBOB I1OC/Ie TaIljIo-
TT'CK y peteit ¢ OJUL Xpoundeckas PTIIX aBnserca ¢dax-
TopoM pucka norepu HLA-retepo3urornocTs, mo cpas-
HEHMIO C KJIacCMYeCKMM TUIOM peunausa, p=0,03. OB nu
BPB mocrie mepBoro peryuanBa ObUIM COIIOCTABUMbI MEXAY
rpynnamu. ITosropras amwro-TI'CK co cmeHoit foHOpa He-
obxopmma jist BoccraHoBeHuss HLA reteposurotHoct u
peakuuM «TpaHCIIAHTAT IPOTUB JIENIKO3a».

KnioueBblie cnoBa

Hetn, octpsoiit muMdOOIACTHDI TeKO3, TPaHCIUTAHTAIVIS
FeMOIIOITUYECKMX CTBOJIOBBIX K/IETOK, IAIUIONECHTUYHAS,
MOTepsI reTepO3UTOTHOCTH, TeHbl HLA.
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Introduction

Hematopoietic stem cell transplantation is a widely used
therapeutic option in the treatment strategy for various ma-
lignant and non-malignant hematological pathologies. Allo-
reactive donor and recipient T cells represent one of the most
significant obstacles to the successful outcome of allogeneic
HSCT. Recipients’ T-lymphocytes affect the engraftment and
graft functioning and may provoke its non-engraftment and/
or rejection. Donor T-lymphocytes can induce severe acute
and chronic graft-versus-host disease (GvHD). The purpose
of this work is a retrospective analysis of the results of HSCTs
performed at the Center for Pediatric Oncology and Hema-
tology (Yekaterinburg) in 2010-2023 years.

Results

Data from 118 cases of HSCT performed for 107 patients
with malignant neoplasms were analyzed. All patients were
divided into 2 groups: (1) ex vivo TCRafB+/CD19+ depletion
using Clinimac Plus (Miltenyi Biotec, Germany) (n=75),
(2) in vivo depletion using post-transplant cyclophospha-
mide 50 mg/kg (PTCY) (n=43). The best survival was re-
corded in group (1), showing significant differences with
group (2): the median survival time was reached at +12
days in group (1) and +18 days in group (2). The probabili-
ty of CMV reactivation in the posttransplant period did not
differ significantly in groups (1) and (2) and amounted to
0.467 and 0.466, respectively (p>0.05). At the same time,
the probability of reactivation of HSV type 6 was 0.360 in

group (1) versus 0.240 in group (2), however, no statistically
significant differences were found (p=0.13). The probability
of acute GvHD by day +100 did not differ significantly in
patients of the two groups (1) and (2) and amounted to 0.294
and 0.419, respectively (p=0.77). The probability of develop-
ing severe acute GVHD (stages 3-4) also did not differ sig-
nificantly between the groups: 0.067 and 0.093, respectively.
The probability of developing chronic GvHD was 0.12 in
group (1) and 0.26 in group (2), which had no statistical
difference (p=0.11). The probability of relapse did not differ
statistically in the two groups and amounted to 0.45 (1) and
0.56 (2), respectively (p=0.35). Event-free survival was 73.3%
in group (1) and 67.4% in group (2). Overall survival was
0.61 in group (1) and 0.75 in group (2) (p=0.30).

Conclusion

Our results show that despite differences in engraftment
rates, there were no significant differences in relapse rates
and OS. Our data, as well as literature data, demonstrate
a decreased risk of reactivation of viral infections in the
post-transplant period in group (2), presumably due to the
preservation of antiviral immunity and rapid immune recon-
stitution. This approach is preferred for a group of patients
at have a high risk of viral infections. The choice of trans-
plant tactics should be multifactorial and patient-oriented.

Keywords

Hematopoietic stem cell transplantation, TCRap+/CD19+
depletion, posttransplant cyclophosphamide.
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CpaBHuTenbHbIA aHanu3 ex vivo u in vivo penneunn TCRaB+ npu Tpancnnantaymm ICK
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Beepenue

TpaHcnaHTaMA TeMONO3TUYECKUX CTBOJIOBBIX KJIETOK —
IIMPOKO MCIO/Ib3yeMasA TepalleBTUYecKas ONLUA B CTpare-
TUY JIeYeHVA Pa3/INYHbBI 3/10KaYeCTBEHHBIX M He3/IOKade-
CTBEHHBIX 'eMaTO/IOIMYeCKIX IIATONIOT L. AJUIOpeaKTVBHBIE
T-K/1eTKH JOHOPA U PelUNueHTa MPEefCTaB/IAT cOO60iT OfHO
13 Hanboee Cepbe3HbIX IIPEILATCTBIUI /IS YCIIELIHOTO MICXO0-
ma aypmorenHoit TTCK. T-miMboOnUThL perunmeHTa BIusII0T
Ha IpIDKMB/IeHNe ¥ (PYHKLIMOHMPOBAHME TPAHCIIAHTATA,
MOTYT IIPOBOLMPOBATh €T0 HEIPYDKUBJIEHNE W/ OTTOP-
xeHne. T-muMouNTb TOHOPA MOTYT MHAYLUPOBAThH Ts-
XKETYI0 OCTPYI0 M XPOHMYECKYI0 PeaKIMI0 «TPAHCIUIAHTAT
npotus xo3snHa» (PTIIX). Llenpio maHHO pabOTHI SIBIA-
eTcsA peTpOCIeKTUBHbIN aHanu3 pesynbratoB TTCK, nmpose-
IeHHBIX Ha 6ase LleHTpa ZeTCKOI OHKOIOTHI ¥ TeMaTOIOI NI
OJIKSB (r. Exatepuu6bypr), B mepuon 2010-2023 rr.

Pe3ynbrarsl

Ananmusuposanuch faHsble 118 caydaes nposenennsa TTCK
107 manuentam ¢ 3HO. Bcex manueHTOB pasjenmin Ha
2 rpynnst: (1) momyumBumx ex vivo pervtennio TCRaf+/
CD19+ xnerok ¢ npumenenreM Clinimacs Plus (Miltenyi
Biotec, Tepmanus) (n=75), (2) in vivo genenus ¢ UCIOb-
30BaHNMeM IOCTTPAHCIUIAHTAMOHHOTO InKnodocdana 50
mr/kr (PTCY) (n=43). JIy4mmmii TeMII IpYOKUBICHUSA Peru-
cTpupoBajcs B rpymnie (1), IpoeMOHCTPUPOBaB 3HAYMMbIE
pasmuuus ¢ rpynmnoi (2): MegyaHa BpeMeHY IIPVOKMBIICHVS
OblTa JOCTUTHYTA Ha +12 feHb B rpymie (1) 1 Ha +18 feHb B
rpymnre (2). Bepostaocts peakrusanyy IIMB B mocrTpanc-
IUTAHTAIMIOHHOM IIepUofie 3HAYMMO He OT/INYAIACh B TPYII-
max (1) u (2) u cocraBuna 0,467 u 0,466 COOTBETCTBEHHO
(p>0,05). ITpu aTom BepositHOCTb peaktuBaruy BIIT 6 Tuna
cocraBuia 0,360 B rpynme (1) nporus 0,240 B rpynme (2),

R-01

OfIHAKO CTATUCTUYECKM 3HAUMMBIX PasIM4mil MeXJY TPyII-
HaMM He BbIAB/IEHO (p=0,13). BepoATHOCTb BOSHUKHOBEHMS
octpoit PTIIX x +100 fHIO OCTOBEPHO He pas3nndanachb y
nanmeHToB AByX rpymi (1) u (2) n cocrasua 0,294 u 0,419
cooTBeTcTBeHHO (p=0,77). BepoATHOCTh BO3HUKHOBEHMN:
TspKenol ocTpoit PTTIX (3-4 cT.) Tak e 3Ha4MMO He pasinu-
yamuch Mexay rpynnamu: 0,067 u 0,093, coOTBETCTBEHHO.
BepostHOCTh passurua xponmdeckoyt PTIIX cocraBumma
0,12 B rpynme (1) u 0,26 B rpymme (2), 4T0 He MMeNO CTa-
THCTUYeCKON pasHuubl (p=0,11). BeposaTHOCTb pa3BuTUs
peluuBa CTaTUCTUYECKU He Pas3nYanach B ABYX IPYIIIIaxX
u cocraswia 0,45 (1) u 0,56 (2), coorBeTcTBeHHO (p=0,35).
BeccobpITuitHasA BBDKMBAaEeMOCTh COCTaBWIa 73,3% B rpymiie
(1) m 67,4% B rpymme (2). O61as BEDKMBaeMOCTb COCTaBIIa
0,61 B rpymnme (1) n 0,75 B rpymme (2) (p=0,30).

3aknioyexHue

Hamnm pesynbraThl IOKa3bIBalOT, YTO, HECMOTPS Ha pasin-
YY1 B TEMITaX IPVOKUBIIEHNS, 3HAYMMBIX Pas/IN4Mil B 4aCTO-
te penupusoB u OB sadukcuposano He 6pu10. Ilomyyen-
Hble HaMJ1 JaHHbIe, KaK ¥ JIMTepaTypHbIe, IeMOHCTPUPYIOT
CHIDKEHNE PICKA PEAKTUBALUM BUPYCHBIX MH(peKumii B
HOCTTPAHCIUIAHTALMOHHOM Iepuofie B rpymme (2), mpep-
HOJIOKNUTEIBHO 3a CYeT COXPaHeHUS IMPOTMBOBUPYCHOTO
UMMYHUTETa U ObOecredeHns: GBICTPOrO BOCCTAHOBIIEHISI
MMMYHHBIX QyHKIMIL. Takoll MOAXox MpeAoYTUTeNIeH JiIA
TPYILIBI TAIVEHTOB BBICOKOTO PUCKA BUPYCHBIX MH(EKIIIIL.
BbI60p TpaHCIUIAHTALMOHHOM TAKTUKI JO/DKEH OBITh MHO-
rodaKTOPHBIM U MAIVIEHT-OPUEHTUPOBAHHBIM.

KnioueBble cnoBa

TpaHcmaHTanUsA TIeMONO3TUYECKMX CTBONIOBBIX KJIETOK,
TCRap+/CD19+ pertenns, NDOCTTPAaHCIUIAHTALVOHHBIN
nyknodocdan.

Clinical and pharmacoeconomic aspects of rehabilitation in oncohematology and
the significance of non-profit organizations (NPO) in the development of rehabilitation

Andrey B. Abrosimov '?, Yulia V. Devyatovskaya 2

! Research center of Treatment and Rehabilitation “Russkoe Pole”, Dmitry Rogachev National Medical Research Center of Pediatric
Hematology, Oncology and Immunology, Moscow, Russia; > Tin'’kov Family Charitable Foundation, Moscow, Russia

Contact: Andrey B. Abrosimov, phone: +7 (999) 992-19-07, e-mail: andrei.abrosimov@fnkc.ru

Introduction

Due to permanently increased number of patients who com-
pleted the treatment of oncohematological diseases, includ-
ing those who underwent HSCT, the issue of their follow-up
and rehabilitation becomes relevant, considering their physi-
cal conditions, characteristics of previous treatment, existing
and potential late complications. The purpose of the pres-
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ent study is a review of literature data and experience of the
Rehabilitation Center “Russkoe Pole” with determination of
clinical and pharmacoeconomic aspects of rehabilitation for
the patients with oncohematological disorders and to eval-
uate the role of non-profit organizations (NPO) in the de-
velopment of the rehabilitation activities in oncohematology.
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Materials and methods

We performed the study of a group of HSCT recipients (167
children), including 113 boys and 54 girls, who underwent
rehabilitation programs at the “Russkoe Pole” Center in
2017-2019 as part of the clinical trial protocol. The median
time after HSCT was 150 days, and the median age of the
patients was 11 years. HSCT was performed within treat-
ment schedules for various disorders. Before rehabilitation,
the patients underwent: follow-up examination, assessment
of physical conditions. Based on the results, personalized
rehabilitation programs were carried out. The median du-
ration of rehabilitation was 28 days. Upon its completion,
the patients underwent physical examination, and quality of
life (QoL) was also assessed (PedsQL 4.0 poll). The obtained
results concerning physical state were compared with the
results of healthy children followed by evaluation of signifi-
cant differences by the t-test (Student); QoL values were also
compared with those of healthy children. The intergroup dif-
ferences were considered statistically significant at p<0.05.
The obtained results were extrapolated to international and
domestic data and pharmacoeconomic results of a socioec-
onomic study performed by the Tinkov Family Charitable
Foundation concerning posttransplant follow-up of oncohe-
matological patients.

Results

The most common late posttransplant effects were as fol-
lows: polyneuropathies/myopathies, psychological/neuro-
cognitive disorders, nutritional deficiency, functional and
other disorders of the gastrointestinal tract, endocrinopa-
thies. The quality of life is an integral index of the treatment
effectiveness, and its improvement reflects the efficiency
of rehabilitation measures. Pharmacoeconomic indicators

reflecting the efficiency of medical technologies within the
framework of the PPH are QALY (quality-adjusted life years)
and DALY (disability-adjusted life years). The significance of
NPOs activity is to initiate a dialogue between all stakehold-
ers and help the regulator to develop an optimal strategy for
the development of follow-up and rehabilitation through the
development of educational technologies.

Conclusions

We have evaluated the incidence of the common late effects
post-HSCT. Modern methods and approaches to treatment
and HSCT are relatively sparing and allow maintaining high
QoL in oncohematological patients after the end of treat-
ment. For oncohematological patients, long-term follow-up
and multidisciplinarity in lending the medical care at the
posttransplant stage are important. Personalization of the
rehabilitation plans, depending on the late effects in patients
and their status, is the key to QoL improvement. Widespread
implementation of tele-rehabilitation, introduction of care
for oncohematological patients into rehabilitation practice
in existing institutions by changes in clinical recommenda-
tions, creating the new types of medical and economic stand-
ards and pharmacoeconomically justified funding may be
promising directions in future development of rehabilitation
care. An alternative option is the development of paramed-
ical services, e.g., by training in rehabilitation assistance for
the specialists with secondary medical education, relatives of
patients and the patients themselves (autorehabilitation).

Keywords

Hematopoietic stem cell transplantation, late effects, catam-
nesis, oncohematology, rehabilitation, non-profit organiza-
tions, education.
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Beepenue

B cBA3M ¢ pocToM uyc/Ia MalMeHTOB, 3aBepIIMBIINX Jiede-
HJfe OHKOIeMaTO/IOTMYeCKMX 3a00/eBaHWil, B TOM YIUCIIe,
neperecumx TT'CK, cTaHOBUTCA aKTyaabHBIM BOIPOC UX
HOCTIeAYIOLIEro HAabMIOfeH s ¥ PeabMINTALIUM C YYeTOM UX
COMATHYeCKOTO CTAaTyca, 0COOEHHOCTEN! IPeJIIeCTBYIOIIErO
JTle4eHNs, IMEIOIIMXCA U TIOTeHLMAaTbHbBIX TT03/JHIX OCTIOXK-
HeHui1. Llenb nccnegoBanua: Ha OCHOBAaHMM JAHHBIX JINTe-
parypst u oneita JIPHII «Pycckoe mone» ®IBY «HMMUIL
OTOU mm. Imutpus PoraueBa» Munspgpasa Poccun omnpe-
HeNMNTb KIMHNYecKue 1 GpapMaKOIKOHOMUYECKIE aCIIeKThI
peabMIMTalUM MAI[IeHTOB OHKOI'€MAaTOTOIMYeCKOTo IIPO-
¢una n ouennts ponp HKO B pasButun peabunmurannoH-
HOT'O HaIIpaB/IeH!s B OHKOT€MaTOJIOT M.

Marepuanbl n MeToAbl

HWccnegosamn rpynny penunuentoB TI'CK 13 167 yenosex
(113 manpumkoB 1 54 [IeBOYKM), IPOXOAMUBIINX peabuin-

tanuio B JIPHIT «Pycckoe none» B 2017-2019 rT. B paMKax
IPOTOKOMIa KIVMHWYECKOil ampobanuu. MeamaHa cpoka
nocne TI'CK 6bu1a 150 gHelt, Menmana Bo3pacra — 11 jer.
TT'CK 6bU1a IIpoBefieHa II0 II0OBOAY Pas/INYHbIX HO30JIOTUIL.
[Taumentam [0 peabunuTanyy BBITOTHEHBI: KaTaMHECTH-
yeckoe obcnenoBanne, orenka @C: ®P, TOH, CB. Ilo pe-
3yJbTaTaM IIpOBelleHa IepCOHANMM3AIVA PeadyIUTALVI.
Mepmana mgutenpHOCTH peabunuranyu 6buta 28 nHeit. [To
3aBeplLIeHMI0 ManyeHTsl npouuty oueHky OC, 6pu10 ole-
Heno KK (ompocHuk PedsQL 4.0). IIpoBesieno cpaBHeHme
HOMTy4YeHHBIX pe3ynbraToB PC ¢ pesynbraTamMm IpaKTude-
CKM 3[IOPOBBIX JIeTell C OLIEHKOM JOCTOBEPHOCTY Pa3aN4mil
no t-xputeputo (Crprofienra), K)XX B cpaBHeHUM c mpax-
TUYECKM 3[J0pOBBIMM AeTbMU. OTINunsa MeXny rpyninaMu
ObUIM IPU3HAHBI CTATUCTUYECK) 3HAYMMBIMU IIPY YPOBHE
p<0,05. OKcTpanonALMA NOTy4eHHBIX Pe3y/IbTaTOB Ha MeX-
ILYHapOJHbIe 11 OTeYeCTBEHHbIe aHHbIE U PapMaKOIKOHO-
MIYECKVe pPe3yIbTaThbl COIMATbHO-3KOHOMIYECKOTO JICCTIe-
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moBaHMs 61aroTBOpUTENbHOrO GOH/IA cCeMbi TUHBKOBBIX B
0071aCTV OCTTPAHCIIIAHTAI[MOHHOTO HAOMIOIEH s OHKOTe-
MaTOJIOTMYECKUX TALVIEHTOB.

Pe3ynbrarsl

Hamn6ornee yactpiMy ospuHuMu 3¢ deKTaMyl y peluINeHTOB
I'CK sBnAoTCcA: NONMMHENPONaTU/MUONIATUN, TICUXOIOTHU-
YecKle/HellpOKOTHUTYBHbBIE HapyIIeHMsA, HYTPUTUBHBIN
meduunt, GyHKIMOHAIbHbIE M MHBIE HAPYIIEHUA CO CTO-
POHBI JKeTyJOYHO-KMIIEYHOTO TpPaKTa, 3HJOKPUHOIATUN.
KadecTBO »M3HU ABAETCS MHTEIPAIILHBIM IIOKa3aTesrleM
3¢ GeKTUBHOCTY IPOBEACHHOTO JIEYEHN U €T0 YIy4IIeHe
orpaxaeT 9¢pPeKTUBHOCTD B TOM YMC/Ie peabuInTallMOH-
HbIX MeponpuAaTuit. PapMakoSKOHOMUYECKMMH IIOKa3a-
TEAMY, OTpaKAWIUMK 3P(PEeKTUBHOCTh MEIMIIMHCKUX
texHonmornit B pamkax 1103 ciaysxar QALY (rops! xmsHM ¢
MOTNPaBKoil Ha KayecTBO) 1 DALY (rompl )KM3HU, CKOPPEK-
TYPOBaHHbIE 110 HETPYROCHOCOOHOCTH). PONb CHCTEeMHBIX
HKO sakmouaeTcd B MHMIMALMU Jyajiora MEXJy BCeMM
3aMHTEPECOBAaHHBIMM CTOPOHAMM ¥ TIOMOIIY PETyaATOpYy B
BBIPaOOTKe ONTMMAIbHONM CTPATETMN Pa3BUTHS KaTaMHe3a
U peabumuTanmy ImyTeM pasBUTHUSA 0Opa3oBaTeIbHbIX TeX-
HOJIOTUIA.

BbiBoAbI

Hamu onpepnensmicy Hanbomee YacTble MO3THME OCTOXKHE-
Hua TTCK. CoBpeMeHHBIE METOAUKI 1 TIOAXO/BI K IEIEHIUIO

R-02

REHABILITATION |

1 TTCK ABIAIOTCS OTHOCUTENBHO IASAIIMU U IIO3BOISAIOT
coxpaHuThb Bbicokoe KJK y OHKOreMaronornyeckmux Iamu-
€HTOB II0C/Ie OKOHYaHM tedeHrss. OHKOreMaTo/IorM4eCKUM
HalyeHTaM BaKHBI IIPOBefieHne KaTaMHe3a 1 MYIbTHU/YVIC-
LMIUIMHAPHOCTD NIPY OKa3aHMs MEMIMHCKON MOMOIIM Ha
HOCTTPAHCIUIAHTAIIIOHHOM 3Tare. [lepconanmsanus pe-
AOMIMTALIMOHHOIO IJIaHA B 3aBUCUMOCTY OT MMEIOIINXCA
y HALUMeHTOB MO3NHUX 3¢ eKTOB U MX CTATyca SB/IAETCS
3asoroM mnosbimteHrsa KXK. IlepcreKTMBHBIM B pa3BUTUM
peabMInTalMOHHOM OMOILY BUAUTCS IIMPOKOE BHEApe-
HIle TeflepeabuInTaluy, BHEAPEHIE IPAKTUKN peabunTa-
IIMOHHONM ITOMOIIY OHKOreMAaTOJIOIMYEeCKMM IMal[ieHTaM B
CYLIECTBYOIIVX YIPEXK/EHUAX Yepe3 BHECeHNe 3MEeHEeHN
B KJIMHUIYECK)E PeKOMEHJALNM, MeJVKO-9KOHOMIYECKye
CTaHAApTHI 1 IyTeM cospanus crennaabHoit KCI, o6ocHo-
BaHHOII (apMaKOIKOHOMUYECKN. ANBTEPHATUBHBIM Bapu-
aHTOM BMIMTCSI PasBUTHUE MAPAMENULIMHCKON CIyXObL: 3a
cyeT OOyYeHNs] OKAa3aHMIO PeabMIMTALMOHHON ITOMOIIY
CIIELMATICTOB CO CPETHMM MeOMIMHCKUM 06pasoBaHImeM,
POICTBEHHMKOB ITALJMEHTOB U CaMUX IAIVIEHTOB (camope-
abunmuTanus).

KnioueBble cnoBa

TpaHCITaHTAIMA TEMOIIOSTMYECKUX CTBOJIOBBIX KIIETOK,
nospHMe 3¢ deKThl, KaTaMHe3, OHKOTeMaTOJIOI A, peabuu-
TaIA, HeKOMMepUecKue Opranusanum, obpasoBaHue.
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Introduction

The main targets of toxicity caused by combined anticancer
therapy are the nervous, inflammatory and endocrine sys-
tems, respiratory organs and the musculoskeletal system. The
Sufficient damage to one or more of the above systems affects
physical condition of the patient. Late toxic effects lead to
decrease of general physical activity, physical performance,
daily physical activity of patients compared with healthy
children. The process of recovery in such children, due to
the multimodal effects of anticancer treatment, should be,
generally, personified, being based on objective analysis of
their current physical condition.

Materials and methods

The report presents the results of a prospective non-rand-
omized study of a case cohort which includede more than
2200 children and adolescents aged 6-18 years who under-
went rehabilitation courses at the LRRC “Russian Field”
from 2017 to the present, and their healthy brothers and sis-
ters who were at the LRRC over the same period of time. The
main group (1881 cases, 1055 boys and 826 girls). The mean
age of the children was 9.9+4.1 years for girls and 10.1+4.3
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for boys, the average remission period was 5.4+2.7 years. The
comparison group consisted of healthy siblings (n=398), of
which 185 (47%) were boys and 213 (53%) were girls. The
mean age of the examined siblings was 9.1+3.8 years (fe-
males) and 9.7+3.9 (males).

Results

In general, physical development of children treated for on-
cological diseases corresponds to that of their healthy sib-
lings. Overweight is recorded more often among children
treated for benign brain tumors, on average of 3.5 kilograms
more than among healthy peers. In patients with malignant
brain tumors, growth retardation was registered more often
than in other nosological subgroups. Their average height
is 3.2 cm lower than in healthy peers and patients of oth-
er nosological subgroups. The share of skeletal muscle mass
(SMM) in the body composition of children treated for on-
cological diseases is much less likely to match the standard
values. With complex anticancer treatment, the proportion
of SMM was lower by an average of 4.91% compared with
healthy persons. Increased indices of the fat mass proportion
prevailed in the body composition. This feature was most
pronounced in the children aged 9-14 years. More than 40%
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of children treated for cancer showed a decrease in exercise
tolerance at the 6-minute walk test. A decrease in strength
endurance of the main muscle groups in children treated for
cancer was typical at the age of 6 to 11 years. In older age
subgroups, we did not find statistically significant differenc-
es in these parameters versus healthy peers. Disturbances of
postural stability was registered in this cohort. Nearly all in-
dices of stabilometry in children treated for cancer were sig-
nificantly different from those in healthy peers. When test-
ing basic motor skills according to Bruninks-Ozeretsky, the
children treated for cancer showed lower results by 3 scales:
motor coordination, gross motor skills, strength and agility.

Conclusion

Follow-up of children treated for cancer should include
screening for physical condition, in which physical develop-
ment, exercise readiness and motor skills are the most im-
portant indices. As based on the objective data obtained dur-
ing the screening, a personal rehabilitation program should
be arranged, and its effectiveness evaluated.

Keywords

Oncological diseases, therapy, children, physical state, motor
skills.

OcobeHHOCTM PU3MYECKOro CTaTyCa, ONpeaensoLme NepcoHanbHY TaKTUKY peabunutaumm
pebeHKa, neynBLIerocs OT OHKONOrnyeckoro 3abonesatus

Cepaduma M. Yeuenbunuxas, Anekcanapa B. Baep6ax, Jappa B. XKyk

Jlewebno-peabunumavuonnoiii yenmp «Pycckoe none», HayuonanvHolii MeOUUUHCKULL UCCTIE008aMeNbCKUTE tieHMP 0emcKotl
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Beepenue

OCHOBHBIMJ MUIIEHSIMI TOKCUYECKOTO BO3MIEIICTBIUSI KOM-
IUIEKCHOV IIPOTMBOPAKOBOM TEpAINM y HEeTell sIBJISIOTCS
HePBHasl, KPOBEHOCHAs U SHJOKPMHHASI CUCTEMBI, OPraHbl
IBIXaHMsS ¥ OLOPHO-ABNUIaTebHBbI ammapar. [lopaskeHue
Of{HOIT Mn 6ojlee M3 BBILIENEPEYNCIEHHbIX CUCTEeM Hera-
TUBHO CKa3bIBaeTCs Ha (PM3MYECKOM COCTOSIHUM TIAllVieH-
ToB. [To3H1e TOKCHYeckye 3¢ eKThl IPUBOMAT K CHIDKe-
HIIO 0611elt (py3M9eCcKOll MOATOTOBIEHHOCTH, (pU3MIeCKOl
PaboTOCIIOCOOHOCTH, CYTOYHOI ABUTATE/IBHOI AKTVIBHOCTH
IIAL[IEHTOB 10 CPAaBHEHMIO CO 3{0POBBIMU JieTbMI. [Iporiecc
peabumMTaluy TaKMX JeTel, B CUIy MY/IbTVMOAaTbHOCTI
3¢ eKTOB MPOTMBOPAKOBOrO JIEYEHMs, [JO/DKEH HOCUTh
[IePCOHA/IbHBIII XapaKTep, OCHOBAHHBI Ha OOBEKTMBHOM
aHajM3e MX aKTyaIbHOrO QU3NIECKOro CTaTyca.

Matepuansl n metofbl

B nokmane mpencTaBieHbl Pe3yabTaTbl IPOCIEKTMBHOTO
HEepPaH[OMU3VPOBAHHOTO MCCIEIOBAHUA CEPUM CIy4aeB —
6omee 2200 meTeit ¥ MOXPOCTKOB 6-18 €T, MPOXOAUBIIIX
Kypcst peabmmurannu B JIPHIT «Pycckoe mome» ¢ 2017 roga
[0 HACTOsIIIlee BPeMsI I UX 3[0POBBIX OpaTheB 1 cecTep, Ha-
xopsamuxca B JIPHIL B ToT ke nepuop Bpemenn. OcHOBHas
rpymma — 1881 pebeHok, u3 Hux 1055 (56%) manbunxi, 826
(44%) mepouky. CpegHMIT BO3PACT UCCIIERYyeMbIX COCTaBII
9,9+4,1 ner y pgesouek n 10,1+4,3 y MaJb4MKOB, CPEIHMIA
Cpok pemuccun — 5,4+2,7 ner. B KadecTBe IpymIbl cpaB-
HEHMsI BBICTYININ 340pOBble cubmury (398 4emosek), 13
Hux 185 (47%) manmpumky, 213 (53%) peBouku. CpepHuit
BO3PACT 00C/IEOBAHHBIX CUOMMHTOB cOCTaBMI 9,1+3,8 et
y ieBo4eK 1 9,7+3,9 y MaZlbuMKOB.

Pe3synbratsl

B memom, ¢usnuyeckoe pasBuTHe feTeil, TCUMBIIMXCA OT
OHKOJIOTMYECKMX 3a060/IeBaHMII, COOTBETCTBYET TaKOBOMY
3IOPOBBIX CBEPCTHUKOB. VI30OBITOUHBIN BEC perncTpupyer-
CA Yallle Cpeay AeTell, TeYMBIINXCsA OT JoOPOKadeCTBEHHBIX
OIIyXOJIell MO3Ta, B CpefHeM Ha 3,5 KumorpaMma 6osblie,
4eM Cpefiy 3TOPOBBIX CBEPCTHMKOB. Y IALIMEHTOB CO 3710-
KaueCTBEHHBIMM OITyXO/IAMM MO3Ta Yallle, YeM B JPYTUX HO-
30/IOTMYECKX MTOATPYIIIAX, PETUCTPUPYETCS OTCTaBaHME B

pocTe, B CpeiHEM UX POCT Ha 3,2 CAaHTUMETpa HIDKe, YeM Y
3/JOPOBBIX CBEPCTHMKOB ¥ IAIIEHTOB JIPYTMX HO30/IOTNYe-
CKMX ToarpyniL. JJons ckenmeTHO-MbIIe9HoN Maccel (CMM)
B COCTaBe Te/a Y JICYVMBIINXCSA OT OHKOIOIMYECKMX 3ab0-
JIEBAaHUII [eTell 3HAYUTE/IbHO PeXXe COOTBETCTBYET HOPMa-
TUBHBIM 3Ha4eHMAM. [Ipy KOMIIZIEKCHOM IPOTMBOPAKOBOM
nedenuu ponss CMM 6bi1a HKe B cpefHeM Ha 4,91% 1o
CPaBHEHMIO CO 37OpOBbIMMU. IIpeoOmajjany HOBBIMICHHBIE
IIOKa3aTeJIy JJO/IU JKMPOBOIL MAacChl B COCTaBe Tela, Hanbo-
7iee BBIpaXKEH 3TOT IPU3HAK y feTeit 9-14 net. bomee 40%
JeTell, JeYMBIIMXCA OT OHKOJIIOTMYECKMX 3a0o0JIeBaHMUIL,
IIPOJIeMOHCTPUPOBAIN CHIDKEHME TOJIEPAHTHOCTH K (usu-
4eCKMM HarpysKaM B TecTe 6-11 MUHYTHOI Xxob0bl. CHIDKe-
HII€ CMJIOBOJ BBIHOC/IMBOCTY OCHOBHBIX IPYIII MBIIII] Y Jie-
Teil, IEIMBIINXCS OT OHKOMOTMIECKNX 3a060/IeBaHmIt, OBIIO
XapaKTepHO Jyist Bo3pacTa 6-11 net. B 6oree crapumx Bos-
PACTHBIX IOATPYIIIAX MBI He OOHAPY>KUIN CTATUCTIIECKN
3HAUMMBbIX OT/IMYUI IIOKA3aTe/leil OT 3[[0POBBIX CBEPCTHH-
KOB. 3aperucTpupoBaHbl HapyIleHUe IOCTYPaIbHOI YCTOl -
YMBOCTM, IPAKTUYECKY BCE MOKA3aTeMN CTAOMIOMETpUN Y
TeTell, IeYMBIINXCA OT OHKOJIOTMYeCKIX 3a00JIeBaHNIA, CTa-
TUCTUYECKY 3HAUYVMMO OT/INYANNCh OT TAKOBBIX Y 3/JOPOBBIX
CBEPCTHUKOB. B TeCTMpPOBAaHMM OCHOBHBIX JIBUTATE€/IbHbBIX
HaBBIKOB 110 bpyHuHKC-O3epenKoMy eTH, Te4NBIIecs OT
OHKOJIOTMYECKMX 3a00/IeBaHmit, MOKasanmu 6ojee HUSKUIL
pesynbTar mo 3 mKajaaM: KOOpAWHALMA, KPyIIHas MOTOPU-
Ka, CUJIa ¥ JIOBKOCTb.

3aknyeHue

Habnromenne 3a geTbMy, AEYUMBUIMMUCA OT OHKOJOTMYE-
CKMX 3a00JIeBaHMIL, HO/DKHO BKJIIOYATh B CeOS CKPUHUHL
(bU3NIECKOrO COCTOSIHMSA, B KOTOPOM BAXKHEHIINMI [1OKa-
3aTe/SIMU SIBIISIIOTCS (PU3MYECKOe PasBUTHE, TOTOBHOCTD K
busnyeckuM Harpyskam ¥ JiBUraTe/bHble HaBbIKM. Ha oc-
HOBaHUM OOBEKTVBHBIX JAHHbIX, IIOJTYYEHHBIX B XOi€ CKPU-
HMHTA, JJO/DKHA CTPOUTHCS [IEPCOHAIbHASL IPOrpaMMa pea-
OumuTanuu u oLeHNBaThCs ee 3P PeKTUBHOCTD.

KnioueBble cnoBa

Omnxornorndeckue 3aboneBaHMsA, Tepamusd, AeTu, pusnude-
CKO€ COCTOAHNE, IBUTAaTC/IbHbIC HABBIKI.
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The search for new means and methods of treatment in
oncology and increased survival rates of childhood cancer
patients raises urgent questions of creating conditions for
their comprehensive development, which should not be can-
celed due to illness and treatment. It is generally accepted
that a child who is really cured of cancer is not only bio-
logically free of the disease, but also psychologically healthy,
and functions at a socially acceptable level [1]. Reading is
known to play an exceptional role in the process of sociali-
zation and mental development of a person, especially under
the conditions of long-term treatment in a hospital. Regu-
lar reading and development of the reader’s experience will
prepare the reader for a difficult life situation, for which he/
they will already have “wells of emotional knowledge to draw
on” [2]. Therefore, bibliotherapy as treatment and education
by directed reading is considered a rehabilitation tool which
in combination with medical measures, positively affects
the emotional and social well-being of a child, improving
his quality of life and contributing to his recovery, and, in
a broader context, being a part of the general rehabilitation
program by means of education at the hospital school. Read-
ing for bibliotherapeutic purposes helps to gain insight into
the problem that a child faces at different stages of the dis-
ease and its treatment, stimulate its discussion with adults
and/or peers, get an awareness that others have faced similar
issues, acquire new attitudes and values to solve the prob-
lem. Bibliotherapy is also used for the problem prevention in
difficult emotional situations before the problem is detected.

Currently, the emotional and social development of the
younger generation takes place under the convergence of real
and digital environment. Forms of socialization are changing
when virtual forms of communication and social interaction
displace or replace traditional ones in the real world, “face to
face”. At the same time, digital culture enters into a complex
interaction with the culture of everyday life. During long-
term inpatient treatment, screen time and online communi-
cation inevitably increase, when “the need for communica-
tion is replaced by a surrogate form of communication” All
these aspects cannot but have negative consequences for the
personal and psychological development of cancer patients.

Modern child’s interaction with the text (fiction and non-fic-
tion) is complex and ambiguous varying from a love of read-
ing and comprehension of what has been read to a complete
disregard for reading, which is more common in the context
of global digitalization and displacement of reading from the
sphere of social practices. The lack of reading experience is
compensated by the targeted and professional actions of the
hospital school teacher, who simultaneously performs the
functions of a subject teacher and a reading teacher. At the
heart of such activities (e.g., together with educational psy-
chologists) is the teacher’s mastery of reading comprehen-
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sion strategies, the ability to select situationally appropriate
texts to solve various tasks, e.g.: a) organizing meaningful
leisure, b) creating conditions for relaxation, ¢) improving
the psychological climate and the relationships between chil-
dren and adults who are affected by the long-time isolation
in the hospital, d) gaining the lack of necessary social expe-
rience, when the real social contacts are limited, e) searching
for answers to difficult maturitation problems. The teachers’
experience at the hospital school “We Teach/They Learn”
(“UchimZnaem”) confirms the fact that reading and guided
reading of carefully selected texts may support the process
of treatment and healing, promote the emotional well-being
of the child with cancer, which is expressed in his positive
emotional state, emotional stability when interacting with
the surrounding reality in the social environment of the hos-
pital school.
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ITouck HOBBIX CPELCTB M CIIOCOOOB JIeYeHNMsT OHKOIOTHYe-
CKyX 3a00/1eBaHMIT U CBA3AHHBII C HUMM POCT BBDKVBAEMO-
CTY OHKOIALIMEHTOB [eTCKOrO BO3pacTa CO BCEIl OCTPOTOI
CTaBUT BOIIPOCHI CO3[aHUA YC/IOBUIL 1A MX BCECTOPOHHe-
rO PasBUTHsI, KOTOPOE He MOXET I He TO/DKHO OBITh OCTa-
HOBJIEHO 13-3a 60mesHn u nedeHust. OB1enpI3HAHHBIM SIB-
JIAETCA Te3UC O TOM, YTO IO-HACTOAILIEMY BBUICYCHHBIM OT
OHKOJIOTIECKOTO 3a00/IeBaHNs PeOEHKOM MOYKHO CINTATh
TOTO, KTO He TOJIbKO OMOIOIMYECKN OUMIIEH OT OOJIe3HIL,
HO I [ICUXOJIOTMYECKN 3[[0POB, a TAK)Xe QYHKIMOHMPYET Ha
couyanpbHO ImpuemieMoM yposHe [1]. Kak msBectHo, uTe-
HUe UTpaeT UCKTIOUNTEIbHYIO II0 CBOEJ 3HAYMMOCTH POJIb
B IpoLeccax COLMANM3ALUM U IICUXMIECKOTO Pa3BUTUA
4e/I0BeKa, OCOOEHHO B YC/IOBVSX J/INTEIBHOTO JIEUEHUS B
MEIVIVHCKOM CTallMiOHape. PerynrapHoe 4yTeHye u pasBu-
THe YNTATeIbCKOTO OIIBITA IOATOTOBUT YUTATENA K TPYA-
HOJ >KM3HEHHOVM CUTyaluy, Ionajfiasg B KOTOPYIO Y HETO
yKe OyfieT «K/Iafie3b SMOLVIOHATbHBIX 3HAHNUIL, Ha KOTOPbIe
MOXXHO OIlepeThcsi» [2]. Bubmmorepamms Kak nedeHune u
BOCIIMTAHNE HAIIPABICHHBIM YTEHMEM pPacCMaTpUBACTCH
HAaMIU KaK CPefCTBO peabiInTanum, KOTOpoe B KOMIUIEKCE
C MeIMLVHCKUMM MepaMM NO3UTUBHO B/IMAET Ha 3MOLU-
OHa/IbHO-COLMA/IbHOE OJIarononydne pebeHKa, yIydiuas
Ka4eCTBO ero KM3HIU 1 CIIOCOOCTBYsI M3JIeUeHNIO, a B Gotee
IINPOKOM KOHTEKCTe SIB/ISETCS YaCThIO 00IIiell IPOrpaMMBbl
peabuamTanuy CpercTBaMu 06pa3oBaHIsI B TOCINTAIBHOI
mkorte. UreHne B 616IMOTEPAIEBTNYECKIX Le/IX IOMOTa-
eT OIpefeuTh MpobIeMy, C KOTOPOII CTa/IKUBaeTCs pebe-
HOK Ha Pa3HBIX 3TAIax 60Ie3HN U ee JIeYeHNs], CTUMY/IUPO-
BaTb ee 0OCY>KJIeHNUe CO B3POCIBIMU 1/ WV CBEPCTHUKAMIL,
IIPUBECTU K OCO3HAHUIO TOTO, YTO JPyIUe CTaJIKUBAIUCD C
QHAJIOTMYHBIMY TIPOOIEMaMy, HANTH IYTH €€ PelIeHNs C
ITOMOIIIbI0 HOBBIX YCTAHOBOK Y IIEHHOCTEIA. Bubnuorepanus
UCIIONIB3YETCS U B LIEJISIX MPOGUIAKTUKA B CIOXKHBIX 9MO-
L[VIOHA/IBHBIX CUTYAL[VSIX IO BO3HMKHOBEHMs pobIeMsl. B
HacTosAIlee BpeM: SMOLVIOHAIbHOE 1 COLIVIaIbHOE Pa3BUTIIE
[IOf{PACTAIOLIETO OKO/IEHVSI IIPOMCXOAUT B YCIOBISIX COMu-
JKEHMsI PeajIbHOI U LudpoBoil cpenbl. MeHstorcss GopMbL
CoLMaM3auy, KOIia BUPTyanbHble POPMBI KOMMYHIKA-
LUV ¥ COLMA/IbHOTO B3aMIMOJEVICTBYA BBITECHAIOT WIIN 3a-
MEHAIOT TPAINIVIOHHbIE, IPOVCXOJAIINE B peaIbHOM MIPE,
«IULIOM K yuiy». IIpy aTom ungposas Kynbrypa BCTYIAeT
B CJIOKHO€ B3aMMOJEICTBYE C KY/IbTYPOIi IIOBCETHEBHOCTI.
Bo Bpemst IInTeIbHOTO CTALMOHAPHOTO IeYe s Hen36ex-
HO YBeIMYMBAETCS 9KPAaHHOE BpeMsi U OHJIANH OOlIeHNe,
KOTZIa «IIOTPeOHOCTD B OOIIeHNN 3aMeIaeTCs Ha Cypporar-
HYI0 GOpMY KOMMYHUKaLum». Bce 9T0 He MOXXKeT He IMeTh
HETraTVMBHBIX NOCIeCTBUII AJIA INYHOCTHOTO M IICUXO/IOTH-
YEeCKOT'O pa3BUTH OHKOIIALMEHTOB. B3anMopeiicTBIe C TeK-
CTOM (XYJ0>KeCTBEHHBIM VI HeXY0>KeCTBEHHBIM) COBPEMEH-
HOro pe6eHKa CTIOKHO 1 HEOJHO3HAYHO VI BapPbUPYETCS OT
T0OBY K YTEHNIO ¥ OCMBIC/IEHUIO IPOYNTAHHOTO JI0 IIOJTHO-
ro mpeHeOpeXXeHNs YTeHIEM, YTO B YC/IOBUSX [106a/IbHOI

1 POBU3ALUY U BBITECHEHVISI YTEHVsI U3 Cepbl COLMAb-
HBIX IPaKTUK, 6ojee gyactoe siBmeHne. lebuunt anurtarens-
CKOTO OIIbITa KOMIIEHCHPYETCS Iie/leHAIPaBIeHHbIMU M
Ipo(ecCHOHAIBHBIMI  IeVICTBUSIMU YUUTENIsI TOCIIUTA/Ib-
HOI1 LIIKOJIbI, KOTOPBIIT MCIIONHSET OZHOBPEMEHHO QYHKIUN
YUUTeNA-IIpeIMETHIKA U YUUTe/LA YTeHN:A. B ocHOBe Takoit
HeATeNbHOCTU (HepefKo IPY YYacTUM IIefjaroroB-IICHXO-
JIOTOB) — BJIafieHMe YYUTeIeM CTPaTeIMAMU CMBICIOBOIO
4TeHMA, yMEHMe CUTYaTHMBHO-OOYC/IOBJIEHHOrO IOf00pa
TEKCTOB ISl PelleHNsI PpasHOOOPA3HbIX 3ajad, TAKMX KaK:
a) opraHM3aIys COAEP>KaTeIbHOTO JOCyra, 0) co3faHume yc-
JIOBMIL I/IS1 peIaKCAlUM, B) YIyYIIeH)e ICUXO0IOINIeCKOro
KIMMara B cpefie JeTell ¥ B3POC/BIX, HAXOMAMIMXCA JIU-
TeJIbHOe BpeMs B 3aMKHYTOM IIPOCTPaHCTBE CTALlIOHApa,
r) obpeTeHne HEOOXO[UMOrO COLMAIBHOTO OIIbITA B OTCYT-
CTBUe PeajbHOrO COOCTBEHHOTro Ha (hOHE OTrpaHMYEHHBIX
COLMA/IbHBIX KOHTAKTOB, JI) IIOJMCK OTBETOB Ha CIIO>KHBIE
BOIIPOCH B3pocieHysA. OIBIT IIefaroroB TOCHUTAIbHON
IIKOJIBI «Y4M3HaeM» IOATBEPXK/AeT TOT (PAKT, UTO UTEHME
U HAIIpaB/IeHHOE YTEHMe TIIATeJIbHO OTOOPAHHBIX TEKCTOB
MOXKET NOJJIep>KMBATh IPOLECC JIeYeHMs ¥ WCLeNeHNA,
CII0COOCTBOBATH IMOLMOHAIBHOMY 6/1aTrOIOTyIIIO AeTel C
OHKOJIOTMYECKMMIL 3a00/IeBaHISIMY, KOTOPOE BBIPAXKAETCsI
B VX ITOJIOKUTE/IbHOM 9MOLMOHAILHOM COCTOSHIUY, 9MOLI-
OHAJIbHOV YCTOMYMBOCTY IIPY B3aUMOJEICTBUN C OKPY>Ka-
OILEN IeVICTBUTENBHOCTDIO. B YCTIOBUAX COLMATbHONM CPEMIbI
TOCTIMTA/IbHO IIKOJIbI.

KnioueBble cnoBa

Iletyn, oHKOMOrMYecKIe 3a60/IeBaHNsA, TOCIUTA/IbHAS LIKO-
J1a, 9MOLVIOHAIbHO-COLIa/IbHOE pasBuTHE, O1aromnonydne,
4yTeHue, 6ubnoTepanms.
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Introduction

In recent years, an increase in oncological morbidity in chil-
dren in St. Petersburg has been registered, associated with an
improvement in diagnostics and with the admission of pedi-
atric patients from the Russian regions. More than 70% of
children with malignant neoplasms are cured due to highly
qualified medical care and usage of modern high-tech meth-
ods. Currently, malignant neoplasms have moved from the
category of fatal conditions to the category of chronic and
curable disorders.

Patients and methods

A system of specialized care has been created and imple-
mented in the Russian Federation, including protocols for
managing patients with oncological and hematological dis-
eases. The most important feature of childhood tumors is
their high sensitivity to chemotherapy. Mortality of children
from malignant neoplasms in the Russian Federation is pro-
gressively decreasing. According to 2022 data, 4.000-4.500
cases of childhood oncological diseases are registered in the
Russian Federation every year (about 15-17 cases per 10,000
child population).

Results

In 2020-2021, 181 cases of malignant neoplasms in children
were registered, 75 children (0-17 years old) were effective-
ly treated. Various common long-term complications in the
treated children require special rehabilitation. To treat these
patients, the first rehabilitation department for children
with oncological diseases was opened in 1998 on the basis
of the Solnechnoye multidisciplinary children’s sanatorium.
Children aged 2-18 years entering the Oncohematology De-
partment “Mother and Child” may be divided into 4 groups:
(1) pediatric patientrs with leukemia receiving maintenance
chemotherapy (methotrexate and 6-mercaptopurine) be-
tween reinduction courses; (2) children who completed the
combined treatment of tumors; (3) patients in complete re-
mission; (4) children without oncological diseases (brothers
and sisters of patients who underwent tumor treatment).
Patients with leukemias, neoplasms of various localizations,
including non-Hodgkin’s lymphomas, Wilms' tumor, neu-
roblastomas, sarcomas, lymphogranulomatosis, and CNS
tumors predominated. After the end of special treatment,
100% of children in remission are diagnosed with long-term
complications of chemoradiotherapy and surgical interven-
tions in the form of dysfunction of vital organs and body
systems, exacerbation of comorbidity, cognitive impairment,
psychological and social maladaptation, as indicators of a
decrease in the quality of life patients. The main objectives
of the spa treatment at the sanatorium (SCL) are: antihypox-
ic measures; treatment of cytopenic syndrome, caused by
cytotoxic effects of chemotherapy; correction of dysbiosis;
restoration of the immune status; correction of metabolic,
vegetative and rhythmological disorders; recovery of motor

116 CTT JOURNAL | VOLUME 12 | NUMBER 3 (SUPPLEMENT) | SEPTEMBER 2023

activity; elimination of cognitive and anxiety-depressive dis-
orders. The basic curative factor is a specific resort environ-
ment at the coast of Finnish Gulf, coniferous forest, health
paths, therapeutic exercises, hydrocolonotherapy. In addi-
tion, differentiated apparatus physiotherapy is successfully
administered, including light therapy (photochromother-
apy — PCT, supravenous laser blood irradiation), bioacoustic
correction, halo- and hypoxic therapy, inhalations, electro-
therapy - darsonvalization, electrosleep, transcranial electri-
cal stimulation, magnesium electrophoresis, vascular drugs
and vitamins. Rehabilitation measures are carried out in the
mentioned groups of patients. 1 group of children receives
health path, physiotherapy exercises, hydrocolonotherapy,
inhalation therapy. Group 2 undergoes an extended rehabili-
tation program depending on the period of remission: halo-
and hypoxic therapy, dry and steam-carbonic baths, physical
therapy, massage. The patients in the 3™ group, are, in addi-
tion, subjected to showers, therapeutic baths. Local electro-,
magneto-, laser therapy, applications of therapeutic mud are
also prescribed. Physiotherapy treatment is based on a holis-
tic approach with individualized syndromic therapy. Every
year, the department treats and rehabilitates more than 300
children with malignant neoplasms and about 150 children
with non-malignant disorders (Group 4). All children re-
ceive medical, psychological, speech therapy, pedagogical
assistance. No complications from physiotherapy were regis-
tered over many years of the department activities.

Conclusion

We report about successful experience of managing children
with oncohematological profile 2 to 18 years old at the stage
of spa treatment in a multidisciplinary children’s sanatorium.
We note a differentiated approach to the volume of care, de-
pending on the nosological groups of patients and the dura-
tion of clinical remission, the absence of adverse effects from
the treatment measures taken is also mentioned.

Keywords

Children, oncohematological pathology, spa treatment,
physical factors.
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Beepenue

B mocnegHme TOABI BBISIBIEH POCT OHKOJIOTMYECKON 3260-
neBaeMoctu y peteit B Cankt-IleTepOypre, CBA3aHHBIN €
yAydilleHMeM IMarHOCTMYEeCKUX BO3MOXKHOCTEN U C TMOCTY-
IJIeHVeM JeTell Ha jiedeHue U3 pernoHoB. bonee 70% neteit
CO 37I0Ka4eCTBEHHBIMI HOBOOOPA30BAHMAMI M3JIEINBAIOT-
Cs1 32 CYET BBICOKO KBa/MMGUKAIVPOBAHHON MEIMUIIMHCKON
TIOMOLILY Y VICTIO/Ib30BaHM COBPEMEHHBIX BBICOKOTEXHOJIO-
TMYHBIX METOJOB. B HacTroslee BpeMs 37I0KauyeCTBEHHbIE
HOBOOOpa3oBaHMsl Iepelum U3 Kareropuu QaranbHbIX B
paspsifi XpOHMYECKH IPOTEKAOIINX U U3/IeYnBaEMbIX 32060-
JIEBAHWIA.

MauneHTbl N MeTOAbI

B P® cospana u BHef[peHa CHCTeMa CIeIann31pOBaHHOM
[IOMOLIM, BK/IIOYAIONIAsi MPOTOKO/MBI BeNeHUsI OONbHBIX C
OHKOJIOTMYE€CKUM J TeMATOTIOTMIeCKIUMY 3a00/IeBaHUSIMIL.
BakHeriirelt 0COOEHHOCTBIO HETCKUX OIIYXOJIel SIB/IAETCS
UX BBICOKasA 4yBCTBUTEIbHOCTb K Xummorepanuu. CMmepr-
HOCTb JeTelt OT 3/10Ka4yeCTBEHHBIX HOBOOOpa3oBaHuit B PO
NpOrpeccuBHO yMeHblIaeTcA. 1o mannbiM 2022 roga Kax-
#biit rofi B PO peructpupyerca 4-4,5 TicAun cnydaes JeT-
CKMX OHKOJIOTMYeCKuX 3abojeBanumit (okomo 15-17 ciaydaes
Ha 10000 1eTCKOro HaceIeHus).

Pe3synbratsl

B 2020-2021 r. 3a¢pukcupoBan 181 cimydaii 3/10KadyecTBEH-
HBIX HOBOOOpa30oBaHMII Yy JieTell, BbutedeHo 75 mereit (0-17
net). Hepenko y peTeil BCTpe4aroTCs pasidHble OTaIeH-
Hble OCJIOKHEHN:, TpeOyroline ClielnaabHOl peabymuTa-
. [l medeHus 3TMX HauMeHTOB B 1998 romy Ha 6ase
MHOTOIPOGUIBHOIO J[ieTCKOro caHatopus «ConHeqHOe»
OTKPBITO OJJHO 13 IIEPBBIX B CTpaHe OTHENEHNMII IS peabu-
JIUTALMY JeTeil C OHKOIOTMYecKuMu 3aboneBanmsimu. Jle-
Tell, MOCTYMAIUMX Ha OHKOIeMaTOJIOTMYeCKOe OTJeNeHe
«Matb 1 guTA» B Bo3pacTe 2-18 neT, MOXKHO pasfenuTb Ha
4 rpynnsr: 1 - Jletu c nefikosamu, Moyvarouiye Iojfep-
XKVBAIOLIYIO XMMUOTEPAINIO (METOTPEKCaT U 6-MepKaIlTo-
IIypMH), MeXAy Kypcamu pemHpykumy; 2 — JeTu, 3aBep-
IIYBIIYEe KOMOMHIPOBaHHOE JIedeHMe omyxoneit; 3 — Het,
HaXOJISALIMECs B [TOTHOM pemuccuy; 4 — Jletu, He 6oreBIie
OHKOJIOTMYeCKUMM 3abomeBaHusIMuU (OpaThsi 1 CeCTpPBI Ma-
L[MEHTOB, IepeHeCIIX jiedeHre omyxomu). IIpeobmamamu
MAIVEHTHI C JIEIKO3aMi, HOBOOOPA30BAHUAMM Pa3/IMIHBIX
JIOKa/IM3aLMIi, B TOM YMCTIe C HEXOKKIHCKIMI TuMdoma-
MI, OIyX0nbl0 BuibMca, Heitpo6rmacTromaMu, capKoMaMii,
mmdorpanynomarosom, onyxomsamu ITHC. ITocne okoHva-
HIUA crenyanbHoro nedennus y 100 % mereit, HaXOAAIMXCA
B COCTOSSHUM PEMMCCUM, AMATHOCTUPYIOTCA OTHa/leHHbIe
OCTIOKHEHMA XUMMUOTY4EBOTO JI€YeHUA M OIepaTUBHBIX
BMEIIATe/IbCTB B BUJE HapyLIeHUs (QYHKLUYU >KU3HEHHO-
Ba)KHBIX OPTaHOB ¥ CUCTeM OpraHM3Ma, 000CTPEHMs COITYT-
CTBYIOLIEJ IIATONOIMM, HAapyLIeHNs KOTHUTUBHOI cepsl,
TICUXOJIOTMYECKOV U COLMAJIbHON Ae3ajjalTanuy, Kak MH-

IMKATOPOB CHYDKEHNA KadeCTBa KU3HY NanyeHToB. OCHOB-
HBIMM 3aJlayaMll CaHaTOPHO-KypopTHoro nedernsa (CKJI)
ABIAIOTCA: AHTUTUIIOKCUYECKME MeponpuATus; Jledyenme
LIUTOIIEHNYECKOTO CHMHAPOMA, Pa3BUBIIEIOCH B pPe3y/lbTa-
Te LUTOKCUYECKOro AelicTBUA XuMuoreparmy; Koppexmysa
mncbrosa; BoccraHoBeHne nMMyHHOrO craryca; Koppek-
VST MeTA6O/IMIECKUX, BETETATUBHBIX VI PUTMOJIOTIECKIX
HapyleHnuis; BoccTaHoBIeHNE JBUTAaTEIbHON aKTUBHOCTH;
YcTpaHeHMe KOTHUTVMBHBIX U TPEBOXKHO-JIIIPeCCUBHBIX
paccrporictB. basucHpIM Qu3ndeckuM (HaKTOpOM ABJIAET-
st crenyUIecKnii KypopTHslit ¢akTop mobepexns OuH-
CKOTO 3a/IMBa, XBOVHBI MAacCUB, TEPPEHKYp, redeOHast
IMMHACTUKA, TUAPOKMHe30oTepanys. Kpome Toro, ycremso
npoBopuTCcA gudQepeHIpoBaHHaA anlapaTHas GuanoTe-
pansi, BKIoJaonas ceetonedene (GoToxpoMoTepanmo —
®XT, HajjBeHHOE Ta3epHOe OOIydeHIe KPOBI), OMOAKKY-
CTUYECKYI0 KOPPEKIUIO, Tajlo- U TUIIOKCUTEPAINIO, VHIa-
JIALINY, 9TIeKTPOJIeYeHNe — JAPCOHBA/INM3ALIIO, STIEKTPOCOH,
TPAHCKPaHMA/IBHYIO 3JIEKTPOCTUMYIIALVIO, JIeKapCTBEH-
HBIII 97IeKTpO(Ope3 MarHus, COCYAMUCTDIX IIPEIapaToB I BU-
TaMIHOB. B IIpeicTaB/IeHHBbIX I'PYIIIaX ITAIVIeHTOB IPOBO-
IATCA peabVINTALVOHHbIe MEPONpusTHA. 1 rpynma jgereit
[IO/Ty9aeT TEPPEHKYP, 3aHATUs j1edeOHOI (PUSKYIBTYpPOIL,
IUAPOKMHE30TePAINIO, MHTA/IAVIOHHYIO Tepalio. 2 TPyIl-
I1a — paclUIMPEHHYI0 peabIINTAIMOHHYIO IPOrPaMMYy B 3a-
BUCHMOCTH OT CPOKA PEMMCCHI: TaJIO- ¥ TUIOKCUTEPAIINIO,
cyxue u napoyrnekucnsle Baaubl, ®XT, maccax. B 3 rpym-
Ile KpoMe IPeICTaBIeHHDbIX Ha3HAYAIOTCA LYY, JledeOHbIe
BaHHBI, JIOKaJIbHO 3IeKTPO-, MAarHWUTO-, JIa3epOTepalus,
ammmKanyy jiedeOHoN rpasu. DusmorepameBTIYECKOE
JIe4eHMe CTPONUTCA Ha OCHOBE XOMMCTUYECKOrO IIOAXOfa C
IIpOBefleHNeM VHAVBUAYAIN3UPOBAHHON ITOCHHIPOMHON
tepanuu. E>xerogHoO B OT/eIeHnY tedarcs 1 peabunntupy-
1oTcst 6ormee 300 feTeit co 37T0KaueCTBEHHBIMY HOBOOOPa30-
BaHUAMU U OKOIO 150 — ¢ HEOHKOIOTMYECKOI IIATOIOIMEN
(4 rpymma). Bce momy4aroT MegMIIMHCKYIO, IICHXO/IOTMYe-
CKYIO, JIOTOIeINYeCKYI0, IearOrNYeCKYI0 IIOMOIIb. 32 TOMbI
paboTBl OTHeNeHNA OCTIOXKHEHU!I OT (u3MoTepaleBTIde-
CKIX MepOIpIATHUII He 0TMe4anoch. Pusndeckue METOLbI B
CKJI yny4mraoT 350poBbe ¥ Ka4eCTBO JKM3HM AeTell U Tpe-
OYIOT Ja/IbHEIIIIEr0 BHEAPEHIS U N3YIEeHIIL.

3aknyeHue

[IpencraBiieH YCHEIIHBIN ONBIT BefeHNA JeTeil OHKOreMa-
TOJIOTMYeCKOro mpoduis 2-18 jIeT Ha aTale CaHATOPHO-KY-
POPTHOTO JIEYeHUs] B MHOTOIIPOGIIBHOM JAETCKOM CaHaTo-
pun, ormedeH AuddepeHIPOBaHHBI HOAX0N K 00beMy
OKa3bIBaeMOJl IIOMOIIN B 3aBUCUMOCTH OT HO30IOTMYECKIX
TPYIIII NAIMeHTOB ¥ CPOKOB PEMICCUH, OTCYTCTBYE OCTIOXK-
HEHUII OT IPOBOJIMMbIX MEPOIPUATHIL.

KnioueBble cnoBa

HeTn, oHKOrematonormdeckas IAaTONOTVA, CAHATOPHO-KY-
POpTHOe yledeHne, pusndeckue GakTOpHL.
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Establishment of pioneering spiritual rehabilitation center helping pediatric cancer survivors

and their families

Anush Sargsyan, Saten Hovhannisyan, Alisa Qamalyan, Samvel Danielyan, Gevorg Tamamyan

R. Yeolyan Hematology Center, Yerevan, Armenia

Contact: Dr. Anush Sargsyan, e-mail: anugayl @mail.ru

Introduction

80-100 primary cases of childhood cancer are registered
in the Republic of Armenia annually. The survival rate for
pediatric cancer in Armenia is estimated to be approximate-
ly 75%. Pediatric cancer management entails prolonged and
difficult stages encompassing not only the active phases of
treatment but also the post-treatment period. As a result,
rehabilitative interventions assume a crucial role in proac-
tively preventing potential complications that may emerge
after treatment, ultimately enhancing the quality of life for
both pediatric cancer survivors and their families. By the
year 2022, within the Republic of Armenia, children who
had successfully conquered cancer, as well as patients who
had completed their primary treatments, along with their
families, encountered a lack of access to rehabilitative ther-
apeutic modalities. Hence, the establishment of a center in
Armenia is designed to provide an avenue for both children
and parents to facilitate their reintegration into their familial
and environmental atmosphere.

Patients and methods

Since 2022 (October 17), the first spiritual rehabilitation
center addressing specifically pediatric cancer survivors
emerged within the area of Getahovit village. In the con-
ception of this center, a due attention was drawn to the in-
ternational experience of rehabilitation facilities for cancer
survivors. This institution facilitates strengthening of family
bonds, which often become strained and susceptible due to
prolonged hospital stays of the child, along with disturbed
attitude of other family members, and appropriate physical
and emotional transformations. The center has a total of 27
comfortable 1- and 2- rooms with private bathrooms, a li-
brary, a recreation room and a game room, and a kitchen
preparing 3 healthy meals a day. The doctor and a nurse su-
pervise the children admitted to the center. Most of the time,
individual and group therapies are performed by a psycholo-
gist, conversations with clergymen, and art therapy, i.e.,

pottery, painting, and carpet making. Cognitive excursions,
pilgrimages, and cultural entertainment events are also very
important. These activities at the rehabilitation center con-
tribute to improvement of the patients’ quality of life, pro-
moting their adaptation for the environment and quick inte-
gration into their everyday life.

Results

After commencing the activity of the spiritual rehabilitation
center it was attended by two groups of children who have
successfully completed cancer treatment. They underwent
individual and collective therapeutic interventions, being
engaged in communications with spiritual counselors and
psychologists. Following individual and group sessions with
psychologists, different therapeutic programs, entertainment
in the midst of nature, being relaxed from physical and men-
tal stress, the children came home, joined their families re-
turning to everyday life. They experienced a comprehensive
alleviation of both physical and psychological burdens. Upon
completion of rehabilitative therapies, the children were
re-integrated into their families, resuming their customary
routines with renewed vigor. Of note is also the opinion of
parents who accompanied their children during this trans-
formative phase, who mentioned the discernible and posi-
tive outcomes due to the performed rehabilitation programs.

Conclusion

Establishment of the first rehabilitative center gives a distinct
opportunity for both children and their family members to
start a new life after cancer. This invaluable resource prom-
ises a comprehensive rehabilitative care for individuals who
overcome long and difficult treatment as well as complex
restorative treatment at a cosy rehabilitation center amidst
natural environment.

Keywords

Childhood cancer, rehabilitation center, quality of life, psy-
chological support, spiritual support.

Co3naHne NepBoro YX0BHO-PeabUNMTALMOHHOIO LIEHTPA NOMOLLY AETAM, NePeXUBILNM paK,

N YfleHaM ux cemen

Anym Caprcsan, Caren OrannucsH, Anuca Kamanan, Camsen [Jlannensan, Iesopr Tamamsan

Temamonozuueckuit yenmp um. P. Eonana, Epesan, Apmenus

Beepenue

ExerongHo B pecnybnuke ApMeHus perucrpupyorcsa 80-
100 HOBBIX C/Iy4aeB NETCKOMII OHKOJIOTUY, BbIKMBAEMOCTD
13 Hux coctasseT 75%. [lo maHHBIM MCCIemOBaHNI, JIIN-
TEbHBIN ¥ C/IOKHBIN IEpUOJ, IIpoILecca JIeYeHNA OHKOJIO-
MM BKJIIOYAeT B cebsi TakKe peabMINTal[MOHHBII TIEPUO],
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T.K JaCTO BO3HUKAIOT pasIM4YHbIE MPOOIEeMbI TOCTe OHKO-
tepanyu. Jo 2022r B ApMeHNn y fieTeit , KOTOpble YCIIEITHO
BBIICYVJIVICH OT OHKOJIOTYM, He OBLIO BO3MOXXHOCTY IIPOJi-
T peabIINTALIOHHYI0 Tepaluio IOC/Ie JIe4eHVs U BOITHU
B IIPUBBIYHOE PYC/IO XVU3HU. BosHMKIIA OcTpas HeoOxoxu-
MOCTD CO3/IaHMA PeabMINTAIVIOHHOTO IIeHTPA, C TIOMOIIbI0
KOTOPOTO MOPaJIbHO M (PM3NYECK! VICTOLICHHBIE TeTH U UX

@ cttjournal.com
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CeMbM IIOC/Ie JJIMTENTbHOTO0, MyYUTE/IbHOTO Iep1oja Tepa-
Uy MOIIN OGbl BOCCTAHOBUTLCS U BEPHYTHCS K HOPMAllb-
HOJI >KM3HMU.

MaumeHTbl M MeToAbI

C atoit menmpio B 2022 1. 17 oxTAOps B ApMeHUM B pailoHe
TeTaOBUT OTKPBI/ICA MEPBBIN JETCKUIT OHKOMOTUYECKUI Jy-
XOBHO-BOCCTAHOBUTE/IBHBIN peabVINTAlMOHHBIN LIEHTP.
LleHTp mpepHasHaYeH /L1 OHKOOOJIbHBIX JleTeil M UX CeMelt,
KOTOpbIe, MONTY4YMB OCHOBHOE JIeYeHMEe, MMEIOT BO3MOXK-
HOCTb 00palaThcs B LIEHTP 3 IICUXOTIOTMYeCKOT IO ePiK-
KO, MEOUIIMHCKO TOoMOIIb0. OMHOI 13 OCHOBHBIX 3aj1ay
LIEHTpa- 3TO yKpeIJIeH/e BHYTPMCEMENHbIX OTHOUIEHNIA,
TaK KaK 3a4acTYIO B pe3y/nbTaTe JINTETbHOTO HaXOXKEeHMA
pebeHKa B 60/IbHMIE IPOMCXOAUT SIMOLMOHAIBHOE OTIYXK-
IeHMe ero OT WIEHOB CeMblU. B peabuamMTanMOHHOM IieH-
Tpe uMmeeTcs 27 KoMpOpTaOeIbHbIX OfHO- M JBYXMECTHBIX
KOMHAT, eCTb OMOMMoTeKa, KOMHATa IJIs OTABIXA, UIPOBasd,
CTO/OBAsA € 3-X pa3oBbIM NUTaHMEM. Bpad u MeficecTpa Ky-
pupyoT feTeit. bonbllyio 4acTh BpeMeHM IICUXOIOTY U CBA-
IIEHHOCTY>KUTENV MPOBOAAT MHAMBUIYANbHYIO U TPYIIIO-
BYIO T€PAIMNIO C IETbMU U YJIeHAMU CEeMbM, a TAK)XKe B IIeHTpe
TIPOXOAAT YPOKM XyHOXKECTBEHHOJ Tepaluyu: PUCOBAHME,
KOBPOTKa4eCTBO, [TIMHAHOE U KepaMMueckoe BasgHMe. Bax-
HYIO PO/Ib B afjalITallM ¥ MHTETPaluy JieTeil B OBCEeHEB-
HYIO0 )KM3Hb U OKPY>KAIOIIMII MUP UTPAIOT IIO3HaBaTe/IbHbIE
9KCKypCUM, TPafiMLIIOHHbIE pa3BiieKaTelbHble MEpOIpHA-
THUA, OpTaHU3yeMble BOCCTAHOBUTE/TbHBIM IJ€HTPOM.

N-01

Pe3synbtatbl

ITocte OTKPBITHS peabMINTALMOHHOTO IEHTPA ABE TPYIIIIbL
JeTell, NPOIIeNIINX JIIUTE/IbHYI0 TePAINIO, IIOCETU/IN €TO.
Hpoium IICUXOJIOTUYEeCKIIEe I/IHIH/IBI/IHYaIIbHI)Ie, prHHOBbIe,
PasIMYHOIO poja Tepaluy, IOYy4acCTBOBAB B DPA3IMYHbBIX
Pa3BIEKATENIbHBIX MEPONPUATUAX, HACTAAVBIIVICH Opr-
KaIoLIey TPUPOJON, CHAB PU3NIeCcKoe U CUXONTOIMYeCKOe
HanpsDOKEHME, NEeTN BepHy}H/ICb IIOMO]Z, IIpMCOENVIHNIVICH
K CeMbe 1 BO3BPATWINCh K 00bIYHON Xu3Hu. [1o oT3p1BaM
pOH]/[TeIIeI?I, KOTOpPbIE HAXOAW/IVICh C OETbMIU B BOCCTAHO-
BUTEJIbBHOM LI€EHTPE, OTMEYIAETCA, YTO BOCCTAHOBUTEJIbHAA
Tepanus, IPOBefieHHasA B peablIMTallIOHHOM IIeHTpe, HO-
cr1oco6CcTBOBajIA OBICTPOMY BOCCTAHOB/ICHIIO CUJT, aKTUBU-
POBAHMIO COLMA/IBHOIO OOLIEeHMA HeTell, 001eMy IIOJI0KNU-
TEeJIBHOMY HacTpOIo.

BbiBopbl

brarogapsi nepBoMy J1eTCKOMY OHKO/IOTYECKOMY JTYXOBHO-
BOCCTaHOBUTE/IbHOMY peabUINTALMIOHHOMY LIEHTPY HeTH,
a Tak)Xe WIEHBI CeMb) OYAYT MMETb BO3MOXKHOCTD ITOCIIE
TSDKEJIOT0, HAIIPSDKEHHOTO, @ MIHOT/A CIIMIIKOM JJIUTE/IbHO-
TO JIeYeHMs], OTYYUTh KOMIUIEKCHYI0 BOCCTAHOBUTEIbHYIO
Tepanyio B YIOTHO PAacIO/I0OKEHHOM Ha JIOHe IIPUPOJIbI pea-
OMINTALMOHHOM LIeHTpe.

KnioueBble cnoBa

,HeTCKaH OHKOJIOTWA, pea6MHMTaIIMOHHbII7[ LEHTP, Ka4eCTBO
JKN3HI, IICUXOJIOrNY€CcKasd IOANEPIKKaA, JYXOBHAA IIOMOIID.
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Introduction

Currently, in Russia there is no big choice for professional
training programs focused on nursing staff, there is a lack of
qualified specialists, and there are no recognized regulatory
credentials and options for making certain decisions related
to their work. Inadequate salaries are coupled with constant
overtime work. There can be 30 patients per a medical nurse,
thus being several times higher than the labor standards
established in Russia. It is necessary to train highly skilled
nurses to work in oncology and hematology departments
and units who could be able to follow current approaches to
diagnostics, treatment, and care of these patients. The Pavlov
First St. Petersburg State Medical University supported by
the Tinkov Family Foundation, has arranged a supplemen-
tary professional training program Modern Issues of Nursing
in Oncology, Hematology and Bone Marrow Transplantation
(BMT). The objectives of this training program are to pre-
pare skilled specialists who possess a range of universal and
professional competencies, enabling them to independently

provide nursing care. This includes mastering of basic
theoretical knowledge, practical skills, development of nurs-
ing behavior, thinking, and skills, as well as ability to solve
professional tasks and apply a preventive, diagnostic, and to
apply the algorithms of the “Nursing” educational profile.

Results

The first group of nurses underwent training from May 22
to June 30, 2023, at the Pavlov University. The training pro-
gram (144 academic hours) included 7 modules of theoret-
ical program online and two weeks of practical training in
the hospital wards of the RM Gorbacheva Research Insti-
tute of Pediatric Oncology, Hematology, and Transplanta-
tion. The following theoretical modules were scheduled for
subsequent practical use: (1) Theoretical aspects of nursing
work in oncology and hematology clinics and BMT wards;
(2) Nursing care and monitoring of patients with oncohema-
tological diseases and BMT recipients; (3) Specifics of some
manipulations in nursing care in oncology and hematology
clinics and BMT wards; (4) Implementation of measures
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for prevention of non-infectious and infectious complica-
tions in patients with oncohematological diseases and BMT
recipients; (5) Management of medical records, managing
the activities of the medical staff at the oncology and hema-
tology clinics and BMT wards; (6) Clinical use of blood and
(or) its components in oncology and hematology clinics and
BMT wards; (7) Providing emergency medical care in oncol-
ogy and hematology clinics and BMT wards. The first group
consisted of 13 nurses from 6 cities in Russia and 7 health-
care settings. The entire training and internship were focused
on specific features of preparation, management, and care of
patients during and after bone marrow transplantation. Each
trainee in the program was assigned to a personal internship
supervisor. To fully master the program, there was a constant
rotation of each trainee at all departments of the Center. The
results of training and practical skills acquisition were moni-
tored closely.

NURSERY |

Conclusion

Approximately 70% of time at the patient’s bedside are spent
by the medical nurses, thus suggesting their significant role
in the treatment outcomes. This professional training pro-
gram holds the potential to enhance the quality of medical
care across various country regions, thereby contributing to
improved survival rates for patients undergoing hematopoi-
etic stem cell transplantation (HSCT). The program will have
an impact on the development of oncohematology care not
only in a distinct region but, generally, in Russia. The regions
engaged into HSCT activities should encourage their nurses
to participate in these supplementary professional training
programs.

Keywords

Professional training, oncohematology, nursing staff,
non-profit organization, education, skilled staft.

CoBpeMeHHble BONPOChI CECTPUHCKOO fiena B oHKorematonorum u TKM: nepBble utorun
W NepCrneKTUBbI AONONHNTENbHOW NPOGECCUOHANBHOI NPOrPpaMMbl NOBbILWEHUS KBAaNMPUKaLumn
B [lepBoM (aHKT-[leTepbyprckoM rocyfapCTBEHHOM MeaULMHCKOM YHUBEpCUTETe

uMm. akap,. W. 1. MaBnoBa

Tamapa B. YnkuueBa ', FOmus B. [leBsitoBckas 2, Mapust M. ViBaHHuKOBa 2

! Upxymckas obnacmuas knunudeckas 6onvHuya, Mpkymeck, Poccus; 2 bnazomeopumenvoiti poro cemvu Tunvkosvix, Mockea,

Poccus

Beepenue

B nacrosee Bpems B Poccru HeT pasHoOOpasusa Kypcos
HOBBIIIeHNs KBanuukanny, coKyCupoBaHHBIX Ha Cpef-
HeM Me[UIMHCKOM IIepCOHase, He XBaTaeT KBanupuumupo-
BaHHBIX CIIEMA/IVICTOB, HET HOPMAaTUBHO YTBEPXKIEHHBIX
HIOJIHOMOYMII ¥ CBOOOZ B IPUHATUY HEKOTOPDIX pelLIeHMNit,
HeT JOCTOMHOTO YPOBHS OIUIATBI TPYZAA IIPM ITOCTOSHHBIX
neperpyskax. Ha opHy MencecTpy MoxkeT mpuxoautbest 30
HAIMeHTOB, YTO B HECKOJIbKO pa3 BBIIIE YCTAaHOBIEHHBIX
B Poccun nHopmarmBos. HeoOxommma NOATOTOBKA BBICO-
KOKBa/M(UIVPOBAaHHBIX CIELVAINCTOB CPefHEro 3BeHa
I71s1 pabOTH B OHKOI'€MAaTONIOTMYECKUX OTHENICHUAX U CTa-
IIJIOHApaX B COOTBETCTBMU C COBPEMEHHBIM IIOXONOM K
IVMArHOCTUKe, JIEYEHNIO M YXOAY 3a MAl[MeHTaMM COOTBET-
ctBytomtero npo¢us. Ilepssiit Cankr-IleTep6yprekuii ro-
cymapcTBeHHbI MepuuyHCcKuit yauBepcuret (IICII6TMY)
uM. axaj. VI.II. ITaBnoBa mpu mopjepxke Ponpa ceMbn
TUHDBKOBBIX CO3[aJI JOIOTHUTEIBHYIO IPOQeCcCHOHAIBHYIO
nporpaMMy noBbluleHys Ksamuukanyu «CoBpeMeHHbIe
BOIIPOCHI CECTPUHCKOTrO fena B oHKoremartonoryy u TKM».
Ilenp 06pasoBaTebHO HMPOrpaMMBIL: MOJTOTOBKA KBa/INU-
GULIMPOBAaHHOIO CHELVAINCTa, O0/MajaloIero CUCTEMON
VHUBEPCAJIBHBIX M IPOQECCHOHAIBHBIX KOMIIETEHINI,
CIIOCOOHOTO M TOTOBOTO K CaAMOCTOSITE/NbHOM mpodeccuo-
HaJIHO IeSATeNTbHOCTH B YC/IOBMAX OKa3aHMs CeCTPUHCKOM
MEIVIIMHCKON TIOMOIIM; OCBOEHME TeOPETUYECKUX OCHOB U
IPaKTUYEeCKUX HABBIKOB, (pOpMUpOBaHNUEe ¥ 00YYAOIINXCS
CEeCTPMHCKOTO IOBeAeHMs, MBILIIEHVS I YMeHMIt, obecIie-
YMBAIOLINX pelieHre IpodecCHOHaNbHbIX 3aad U IpuMe-
HeHJe MM aIropuTMa 0o HpodUIaKTHKe, NUATHOCTUKE U
OKa3aHUI0 MEAMUIMHCKO OMOI 10 po¢uio «CecTprH-
CKOE JIENIO».
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Pe3synbtatbl

ITepBas rpymIa MEAMIMHCKIX CeCTep MpolIa obydenne ¢ 22
Mast 11o 30 mroHs 2023 roga Ha 6ase yHuBepcuteTa. [Iporpam-
Ma HOBBIIIEHNA KBaTUPUKAILMM COCTOsIA U3 144 akajgemu-
YeCcKIX 4aca: 7 MOAY/ell TeOPeTUYECKON IIPOrpaMMbl B JIUC-
TAHIMOHHOI opMe U 2 HelleN MPaKTUIECKOI CTaXMPOBKI
B OTJENIEHUAX MHCTUTYTa oHKoyoruy uM. P. M. Top6adeBoit.

OHmaiiH TeopeTUYecKne MOIYIN [ MOCIefyIoleil oTpa-
6oTku Ha mpaktuke: 1. TeopeTuyeckne acmeKkTbl CECTPUH-
CKOIl JIeATeIbHOCTY B OHKOTE€MAaTO/IOTMYECKO KIVHUKE U
nogpasgenenyax TKM; 2. OkaszaHue ceCTpMHCKOTO YXOZa
" HAO/TIOfIEHNS 3a TAIVIEHTAMIU C OHKOTEMATOIOTMYeCKIMM
3aboneBanusmu u penunvertamu TKM; 3. Ocobennoctn
HEKOTOPbIX MAaHUIY/IALIVI B CECTPUHCKON JIeATETbHOCTH B
OHKOTeMAaTOJIOTMYECKOIl KIMHIKe 11 nofppasaeneHnax TKM;
4. I[TpoBefeHMe MePOIIPUATHIL ITO TPOdMIAKTUKE HEMH(DEK-
I[VIOHHBIX ¥ HeMH(EKI[MOHHBIX OCJIO>KHEHUI! Y aLlMeHTOB C
OHKOTEeMATO/IOTMIEeCKIMY 3a00/IeBaHNSAMMI 1 PELUIEHTOB
TKM; 5. BefeHne MeAMIIMHCKON HTOKYMEHTAIN, OPTaHM3a-
YA JesATe/IbHOCTY HAaXOMAIIETr0oCs B PAcOPsDKEHUI MefiU-
LIMHCKOTO IIepCOHa/la B OHKOIeMaTO/JIOTMYeCcKOil KIMHUKe
u noxpaspeneHuax TKM; 6. Knmandeckoe ncnonp3oBaHue
KpoBM ¥ (M/M) ee KOMIIOHEHTOB B OHKOT'€MaTOJIOTMY€eCKON
KmHuKe u nogpaspenennax TKM; 7. OxasaHue MegNINH-
CKOJl TIOMOIIM B 9KCTPEHHOI (pOpMe B OHKOTEMATOIOTMYe-
cKoll KimHuKe n noppaspenennax TKM. Ilepsas rpymma
cocrosana n3 13 MeIMIIMHCKMUX cecTep U3 6 ropomoB Poc-
cvm u 7 ne4eOHO-NpOodMIaKTUYECKUX Y4pexzieHuit. Bee
oOydeHMe ¥ CTaXMPOBKa OBUIO CPOKyCHpOBaHBI Ha OCO-
OEHHOCTAX IIOATOTOBKY, IPOBENeHNA U yXOfa 3a IIaljieH-
TaMM BO BpeMs U IIOC/Ie TPAaHCIUIAHTALMY KOCTHOTO MO3Ta.
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Kax/iplit y4acTHMK IpOrpaMMbl GBI 3aKpeIUIeH 3a IIepco-
Ha/IbHBIM PYKOBOJIMTE/IEM CTaXXUPOBKU. JI/I ITOTHOLIEHHO-
IO OCBOEHUA INPOTPAMMBbI NPOMCXOM/IA ITOCTOSHHAA PO-
TanuA KaXKIOTO yYacTHMKA II0 BCEM OT/JE/IEHUAM LEHTPa.
ITpoBOAMIICS YCUIEHHBIIT KOHTPOJIb PE3Y/IbTaTOB 00yUeH s
U IpUOOpeTeH st IPAKTUIECKIUX HABBIKOB.

BoiBopbl

ITo crarucruke, okono 70% BpeMeHU pAJOM C MALVIEHTOB
TIPOBOAVT IMEHHO MEAMIIMHCKAS CECTPa ¥l MMEHHO OT Cpefi-
HEero MEJUIMHCKOTO IePCOHa/la BO MHOTOM 3aBVICUT pe-
3y/IbTAT BCETO JIeueHrs nanyeHTa. [IporpaMma moBbIIIeHNA

N-02

KBa/IN(UKALNY CMOXKET TIOBBICUTb KA4€CTBO OKa3bIBAEMBIX
MEeUILIMHCKUX YCIYT B PErMoHax u OyfeT croco6CcTBOBATh
BbDKMBaeMocTy nmanyenTos nocine TI'CK. ITporpamma oka-
JKeT BJIVISIHME Ha PasBUTHE OHKOTeMAaTOJOTMYeCKON IOMO-
IV He TOJIbKO B OT/eIbHOM PErMoHe, HO B IienioM B Poccy.
Bce pernonsl, rae nposogATcsa TT'CK 1o/mKHbBI HalIpaBaATh
MeficecTep Ha KypCbl TOBBIIIEH VST KBaI(pUKaL[UIL.

KnioueBble cnoBa

I[ToBbieHne KBamnMKALNM, OHKOIeMATONIOTHS, CPESHNUI
MEJVILIMHCKIIT TIepCOHAJI, HEKOMMepPYEeCKIe OpPraHu3alni,
obpasoBaHue, KBamUUIMPOBAHHDII IIEPCOHAIL.

| Comparison of low-bacterial and modified diet in HSCT adult patients

Tamara A. Gogoleva

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

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

Introduction

Low-bacterial diet (LBD) has been the standard of care for
hematopoietic stem cell (HSC) recipients for over 30 years.
Its goal is to reduce the risk of developing infectious com-
plications and acute intestinal graft-versus-host disease
(aGvHD). One of the disadvantages of LBD is the risk of
developing malnutrition, which creates prerequisites for the
alternative diets search. In particular, the use of a modified
diet (MD) in clinical practice with fewer restrictions may
improve the nutritional and psychological status of patients,
but the safety of its use in HSC recipients requires further
investigation.

Patients and methods

In the RM Gorbacheva Research Institute of Pediatric Oncol-
ogy, Hematology and Transplantation from 2019 to 2023, 92
patients with malignancy (acute myeloid and lymphoblastic
leukemias (n=65), chronic myeloid leukemias (n=8), aplas-
tic anemia (n=9), myelodysplastic syndrome (n=4), Hodg-
kin’s lymphoma (n=1) and non-Hodgkin’s lymphoma (n=3),
multiple myeloma (n=1) and myelofibrosis (n=1)) who un-
derwent allogeneic HSC transplantation were included to
the study. The median age of patients was 36 years (18-65).
The patients were divided into two groups depending on
the type of diet: LBD (n=63) and MD (n=29). In the study
groups the incidence of bacteremia, as well as dysfunction of

the gastrointestinal tract due to the development of aGvHD
or viral intestinal damage, was assessed. Additionally, the se-
verity of emetic and diarrheal syndromes was assessed. The
follow-up period for patients was 100 days after HSCT.

Results

The incidence of diarrheal syndrome was comparable in MD
and LDB groups (38% and 46%, p=0.466). At the same time,
a severe emetic syndrome was less common in patients ad-
hering to MD (17% and 62%, p<0.001). In the group of pa-
tients with LBD, intestinal aGvHD was detected in one case,
and in MD group, one case of viral (Human herpes virus 6)
enterocolitis was observed. The incidence of bacteremia was
comparable in patients with MD and LBD - 52% and 38%,
p=0.219.

Conclusions

In this cohort of patients, the use of MD compared with DM
did not lead to an increase in the incidence of infectious
complications, intestinal aGvHD, and diarrheal syndrome.
At the same time, compliance with the MD was accompa-
nied by a lower incidence of emetic syndrome.

Keywords

Hematopoietic stem cell transplantation, modified diet,
low-bacterial diet.

(paBHeHMe HU3KOMUKPOOHON N MopmuduumpoBaHHoi anetbl npu TICK y B3pocibix

Tamapa A. Toronesa

HU demckoii onkonozuu, eemamonozuu u mpancnnanmonozuu um. P. M. Topbauesoti, Ilepsviti Carnkm-Ilemep6ypeckuii
eocydapcmeennolii meouyunckuil ynusepcumem um. V. I1. ITaénosa, Canxm-ITemep6ype, Poccust

Beepenue

Huskomukpo6uas guera (H]) siBnsieTcss cTaHZapTOM CO-
[IPOBOANTE/IBHOI TEPANNM Y PELNINEHTOB TI'eMOIOITHU-
yecknux cTBonoBbIX KneTok (I'CK) B Teuenue Gonee 30 rer.
Ee uenpio sIB/SIETCS yMEHbLICHNE PUCKA PA3BUTIS MHPEK-

LIMIOHHBIX OC/IOKHEHMII M OCTPOJ peaKLyy TPaHCIUIAHTaT
nporus xo3suHa (0P TIIX) ¢ mopaxennem kuureynnka. Op-
HUM 13 HeflocTaTKoB H]I ABJIA€TCA PUCK pasBUTHUA HEJOCTA-
TOYHOCTY MUTAHNA OOJIbHBIX, YTO CO3ZIAeT MPEAIIOCHUIKU K
IIOMCKY a/IbTePHATUBHBIX AMeT. B 4acTHOCTH, MCIO/Ib30Ba-
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HIle B KJIVHNYECKO MPaKTHKe MOAMQUIMPOBAHHOIN [ye-
Tpl (M]]) ¢ MEHBIIMM KOIMYECTBOM OTPAHMYEHUII MOXET
CII0COOCTBOBATD YTYUIIEHNIO HY TPUTUBHOTO U IICUXO/IOTH-
4eCKOro CTaTyca GO/MbHBIX, OIHAKO 6€30IacHOCTb ee IpHu-
MmeHeHns y penunuentoB I'CK TpebyeT HOMOTHNUTETBHOTO
U3YYEHUSL.

MauneHTbl M MeToAbI

B uccnenoBanmue BkIOYeHbl 92 OGONTBHBIX C OHKOTEMATO-
7oruuecKuMn  3aboneBaHusAMU (OCTpble MUENTOUIHbIE U
mumdoO6IacTHIe TeKo3bl (N=65), XpOHMYecKue MUeno-
neiko3bl (n=8), ammactumyeckas aHemus (n=9), Mueno-
IUCIUTaCTUYeCKMit cuHApoM (n=4), mumpoma XomKKIHA
(n=1) n HexXOmXKMHCKYE TUMGOMBI (n=3), MHOXECTBEH-
Has MuenoMa (n=1) u Mueno¢pu6bpos (n=1), KOTOpLIM 6bLIA
BBINIONTHEHA ajutoreHHas TpaHcmnaHtauua 'CK B HUM
JEeTCKOM OHKOJIOTYM, TeMATOJOTMU ¥ TPAHCIUIAHTOIOTUN
uM. P. M. Top6aueBoii B mepuop ¢ 2019 mo 2023 rr. Megyuana
Bo3pacra 60/mbHBIX coctaBmia 36 ner (18-65). IlanueHTs
ObUIM pasfeNieHbl Ha [iBe IPYIIBL B 3aBUCUMOCTY OT BUJA
muetsl: HIT (n=63) u Ml (n=29). B nccnenyembIx rpyImax
OLICHMBA/IY YaCTOTY pasBUTUA OaKTepyeMuy, FUCHYHKIN
XKETYOYHO-KNIIEYHOTO TPaKTa, 0OYC/IOBICHHON PasBUTHU-
eMm oPTIIX may BUPYCHBIM IOpakeHMeM KulleyHuka. [lo-
MTOJTHUTE/IBHO OIlEHMBAIN BBIPAKEHHOCTh 3METUIECKOTO U
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IMapertHoro cuHapoMoB. Ilepron HabmOeHMs 32 6ONbHBI-
mu coctaBun 100 gHeit mocie BeimonHenus TTCK.

Pe3synbtatbl

Yacrora pa3sBUTHUA AUAPENHOTO CUHApOMa ObIa COIOCTa-
Buma npu MJI u HM (38% u 46%, p=0,466). IIpu atom,
BBIPKEHHBIN dMETUYECKUIT CMHJPOM BCTpPEYasICA pexe y
60npHBIX, npuaepkuBatonmxcs M (17% u 62%, p<0,001).
B rpynme 6onbubix ¢ HII B ofHOM ciiy4ae BoisaBiena oPTIIX
C TIopa)keHNeM KUILeYHMKa, a B Tpynne ¢ M ogun cioydvait
BupycHoro (Human herpes virus 6) surepoxonura. Yacrora
pasBuTHA OaKTepyueMuu OblIa COIOCTaBYMA Yy OONbHBIX B
IOBYX rpynnax cpaBHeHus: MJI - 52% u H]I - 38%, p=0,219.

BbiBoAbI

B pmanHOIT KOropre 60bHBIX puMeHeHre M]] o cpaBHe-
Huio ¢ HJI He mpuBOAMIO K YBEIMYEHNIO YACTOThI Pa3BM-
st MHEKIMOHHBIX ocnmoxuenuit, oPTIIX kuieynnka u
AuapeitHoro CMHApoMa. B To >xe Bpems, cobmonenne M]T
COITPOBOXK/IA/IOCh MEHbIIEN YaCTOTONM BCTPEYAEMOCTH dMe-
TUYECKOTO CHHAPOMA.

KnioueBble cnoBa

TpancmmaHTanusA TIeMONO3TUYECKNX CTBONOBBIX KJIETOK,
MopuuLUMpOBaHHAs AMeTa, HU3KOMMUKpPOOHas jyeTa.

| The role of nurse in extracorporeal photopheresis

Yuliya V. Mirenkova

The Republican Research Center for Pediatric Oncology, Hematology and Immunology, Minsk, Republic of Belarus

Contact: Yuliya V. Mirenkova, e-mail: mirenkova@oncology.by

Introduction

In world medicine, the progress in treatment of hemato-
logical oncologic diseases has been made, due to usage of
allogeneic hematopoietic stem cell transplantation (HSCT).
However, graft-versus-host disease (GvHD), the most com-
mon complication of HSCT, causes deterioration in the qual-
ity of patients’ life and often leads to death. The prevalence
of this disorder is from 30 to 70% and it depends on many
factors. Immunosuppressive therapy is the main treatment
option for GVHD. Treatment-resistant patients have an unfa-
vorable prognosis, and they require a second-line treatment
which includes the methods of extracorporeal photopheresis
(ECP). Advantages of ECP are as follows: good tolerabili-
ty, safety, absence of noticeable side effects. Clinical nurses
assisting at the extracorporeal photochemotherapy should
have high competence, theoretical and practical training in
high medical technologies and high-quality performance
of medical procedures. Purpose of our work was to master
knowledge in extracorporeal photopheresis management
and to promote the nursing care in the therapy of patients
with posttransplant complications, e.g., GVHD.

Materials and methods

We performed the procedures in accordance with Regula-
tory legal acts and documents of the Ministry of Health of
the Republic of Belarus, local regulatory documents. Over
2020-2023 we performed 288 ECP procedures in 35 patients.
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Results and discussion

ECP is a multi-stage therapeutic procedure, whose main
mechanism of action is realized through apoptosis of mon-
onuclear cells. The technique is based on the method of
apheresis which is aimed to collect peripheral blood mon-
onuclear cells from patient’s blood, then treated with a pho-
toactive drug (8-MOP/Methoxsalen), irradiated with ultra-
violet light and, finally, the treated cells are returned to the
patient. During the irradiation procedure, the cells causing
pathological immune reactions die or lose their activity. ECP
can significantly improve life quality and general condition
of patients with GvHD, and can reduce the dose of GCS up
to complete withdrawal. There are two ECP methods deter-
mined only by different equipment used for it. The nurse at
the Transfusion Department cares for patient preparing for
the procedure and directly participates in its implementa-
tion. She is required to have thorough theoretical knowledge
of procedure features and practical training in operating the
equipment. The nurse deals with preparation of collected
cells for reinfusion and provides the necessary assistance to a
patient during the ECP procedure conducting an explanato-
ry conversation, ensuring patient convenience and comfort.
She provides venous access, prepares the blood cells for ir-
radiation, connects reinfusion, monitors patient condition,
follows the rules of aseptics at every stage of the procedure.

@ cttjournal.com
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Conclusion

The recovery of a patient with complications after HSCT
undergoing extracorporeal photochemotherapy largely de-
pends on high-quality nursing care and timely and com-
petent medical care provided by a nurse. Professional com-
petency of the nurses is an important condition for patient
recovery.

Keywords

Extracorporeal photopheresis, allogeneic hematopoietic
stem cell transplantation, graft-versus-host disease.

Ponb MeaULMHCKON CECTPbI B NPOBEAEHNUM NPoLLeaypbl IKCTPAKOpNopanbHoro ¢potodepesa

IOnusa B. Mupenkosa

Pecnybnukanckuii Hay4HO-NPaAKMUHECKUil yeHmp 0emcKoil OHKONIO2UY, 2eMamonoeuy u ummyHonozuu, Munck, Pecnybnuxa Benapyco

Beepenue

B MupoBoit MeguuyHe JOCTUTHYT Iporpecc B 06IacTi Jie-
YeHUsI OHKOI€MAaTONOTMYeCKIX 3a60/IeBaHMiI METOIOM asl-
JIOTEHHO} TPaHCIUIAHTALMM IeMOIO3TUYECKUX CTBOTOBBIX
kietok (TTCK). Ho, HecMoTps Ha ycrexu, Hanbosiee 4acToe
OC/IO)KHEHMe, peaKUys TPaHCIUVIAHTAT HPOTUB XO3sMHA
(PTIIX), siB/IsA€TCS MPUYMHON YXYALUIEHNS Ka4eCTBa KUSH
MAIYIEHTOB, 1, HEPEJKO, IPUBOJUT K JI€TalIbHOMY MICXOJY.
YacToTa pacIpoCTpPaHEHHOCTM 3TOTO OCTIOXKHEHUSA — OT
30 o 70%, oHa 3aBUCUT OT MHOIUX (pakTOpoB. OCHOBHOI!
metop, nedenuss PTIIX - mMMyHocynpeccuBHas Tepamms.
ITanyeHThI, pe3MCTEHTHDIE K JAHHON TepaIllly, UMEIT He-
6/1aroNpUATHBII IIPOTHO3, PV KOTOPOM TpebyeTcs HasHa-
YeHMe BTOPOVI IMHNN JIEYEHN S, OGHUM 3 METOJ0B KOTOPOII
SIBJISIETCS 9KCTPAKOpIIOpanbHblit poTodepes (DKD). IIpen-
myuectBa DK®: xoporast nepeHOCHMOCTb, 6€301aCHOCTb,
OTCYTCTBIE 3aMeTHBIX TO6OYHBIX 3¢ dekToB. [IpoBenenne
9KCTPAKOPHOPAIBHOI (POTOXUMMOTEPANNM TPebyeT OT Me-
IMLMHCKUX CECTep BBICOKOM KOMIIETEHTHOCTY, TE€OpETHU-
YeCKOIT M TPAKTUIECKOI IMOATOTOBKY B 00/IACTM BBICOKUX
MEIMUIMHCKUX TEXHOJIOTHUI, Ka4eCTBEHHOTO BBIITOJTHEHNSA
MeULMHCKUX MaHumysinuit. Llenb paboTsl: ycoBeplieH-
CTBOBaHME KaueCTBa CECTPUHCKON pabOThI 1 MOBBILIEHNE
YPOBHsI 3HAHUIT B 00/IACTM 9KCTPAKOPIOPATbHBIX METO-
IOB JIEYEHS MALMEHTOB, uMerIux ocnokHenns (PTIIX)
nocne TTCK.

Marepuanbl n metoabl

HopMaTuBHBIE TTPaBOBBIE aKTHI U JOKYMeHTBl MuHMCTEp-
cTBa 3ipaBooxpaHeHus Pecrry6mkn benmapycs, mokanbHble
HOpMaTuUBHBIe IoKyMeHTbI. CratucTtuka 2020-2023: npose-
JEHHBIX IIpoLenyp — 288, Mpo/IeYeHHbIX TALMEHTOB — 35.

Pe3synbtatbl n 06cyxpeHne

9KO® — 3T0 MHOTOCTYIEHYaTasl TepaneBTUYecKas Mmpolie-
Aypa, OCHOBHOJ MEXaHM3M JENCTBUA KOTOPON peannsy-
eTCsl 4epe3 aIlolTO3 MOHOHYK/IEPHBIX KIeTOK. MeTomom
adepesa 13 KpoBM IALIMEHTA BBILE/ISAIOT MOHOHYK/IEAPHBIE
KIeTKN 1epudepudeckoil KpoBu, o6pabareiBaioT GHOTOAK-
TuBHBIM IpemnaparoMm (8-MOTII/Methoxsalen) n o6myvator
yIbTPaMOIETOBBIM CBETOM, 3aTeM BO3BpAIAlOT 06pabdo-
TaHHbIe KJIETKM IALMEeHTy. B Xofe NpoBefeHHOoN Ipole-
Iypbl OO/MydeHNs], KIETKM, BBI3bIBAIOIIIE ITATONOTMYECKIIe
VMMMYHHBIE PeaKI[Ul, HOT1OA0T MM TEPSIOT CBOI AKTUB-
HOCTb. IK®D 1103BO/ISAET 3HAUUTEIHLHO YITY4IIUTh KaueCTBO
KU3HU U obiee cocrosHue mauneHToB ¢ PTIIX, mosso-
nsaet cHmsuth o3y I'KC BIUIOTH 1O MX IIOTHOM OTMEHBI.

CymiecTByioT fBa MeTofa mposefienusa K. Pasuuna 3a-
K/II0YaeTCsi B NPMMEHseMOM OOOpPYHOBaHMM i IIPOBe-
nennsa OKP. YdyacTme MegUIIMHCKON CeCTpPbl OTAeNeHMs
TpaHQy3MOIOrMy B MOATOTOBKE MAIlieHTa K MPOLiefype U
HEIIOCPeICTBEHHOM O0eCredeHnyl ee MPOBeNeHNsl UTpaeT
orpoMuy0 posnb. OT Hee TPeOYIOTCSI OCHOBATENbHBIE Teope-
THYECKNe 3HAHUA U IPaKTHYecKasl MOATOTOBKA B 00/1acTu
paboThl ¥ IKCIUTyaTauyu OO6OPYHZOBaHMSA, OCOOEHHOCTEN
IIPOBEeHNA IPOLIelyPhl, OATOTOBKM BBIZE/TEHHbIX KJIETOK
K penH}ysum, yMeH!M OKas3bIBaTh HEOOXOAVMYIO TIOMOLIb.
ITpu mposemenun npouenypbl IKP MefcecTpa MpoBOAUT
PasBIACHUTENbHYIO Oecefly ¢ MAaLMEeHTOM, YCTaHABIMBAET C
HJIM KOHTAKT; ofecreurBaeT yno6CcTBO 1 KOMPOPT manu-
eHTa; obecre4rBaeT BEHO3HBINl HOCTYII; IIOATOTAB/INMBAET
BBIIeJICHHBIE K/IeTKM K OOTyYeHNI0; IOAK/II0YaeT penHgy-
3M110; CJIEAUT 3a COCTOSIHIUEM IIal[MeHTa, COOMIofaeT mpaBuia
ACENTMKIM Ha KX/IOM 3Talle IPOBEIEH IIPOLeyPbl.

3aknioyeHue

Boccranosnenne manuenTta ¢ ocnoxkHennsamu mmocie TTCK,
IIO/TYYAIOIIeTo 9KCTPAKOPHIOPATIbHYIO POTOXMMUOTEPAIINIO,
BO MHOTOM 3aBUCUT OT Ka4eCTBEHHOI'O CECTPUHCKOTO yXO-
Jia I CBO€BPEMEHHOI ¥ TPaMOTHO OKa3aHHOM MeVILIVIHCKON
IOMOILY, KOTOPYI IPENOCTaBAAeT MEAMUIMHCKasA CecTpa.
[TpodeccnonansM MegUIIMHCKON CeCTPLL, YPOBEHD ee 3Ha-
HIIA ¥ YMEHUIA, AB/IAETCA BaXKHBIM YCIOBUEM BbI3[JOPOBJIE-
HUS TAlVIeHTa.

KniwoueBble cnoBa

OKCTpaKOPIOpaNbHbI (QoTodepes, a/IOreHHas TPaHC-
IUIAaHTAIV TeMOIIOITNYECKIX CTBOIOBBIX K/I€TOK, PeaKIysA
«TPaHCITAHTAT IIPOTUB XO3AMHAY.
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| Features of care for the patients with tumors of central nervous system at the stage of HSCT
Lyubov A. Shepeleva, Ilya V. Kazantsev, Polina S. Tolkunova, Tatiana V. Grishchenko, Olga I. Bogdanova,

Margarita S. Khalipskaya, Denis V. Kozlov

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

Contact: Lyubov A. Shepeleva, phone: +7 (981) 930-28-23, e-mail: lyubovshep08@gmail.com

Introduction

One of the features of medical care for children is that most
manipulations, even minimally invasive ones, such as tak-
ing liquor for analysis or intrathecal administration of drugs,
are performed under general anesthesia. This is due to the
unpleasant sensations that the intervention causes, anxi-
ety when visiting the operating room and, as a result, low
compliance of a small patient. An important feature of our
department is working with patients who have an Omma-
ya reservoir implanted. When using the tank, we do not use
anesthesia for lumbar punctures, as well as for endolumbal
administration of chemotherapy drugs. Since 2021, a special
multidisciplinary pediatric group was arranged at our In-
stitute which includes pediatric oncologists, neurosurgeon,
neurologist, and nurses in order to provide optimal care to
patients who received high doses of chemotherapy during
hematopoietic stem cell transplantation (HSCT).

Materials and methods

In addition to high-dose intravenous therapy, intraventricu-
lar chemotherapy using the Ommaya reservoir also plays
an important role in patients with embryonic brain tumors.
We have developed a training program that allows a nurse
to master and perform the procedure in a short time, un-
der the supervision of the attending physician. All these pa-
tients received single or tandem HSCT with autologous stem
cells after surgical resection and chemotherapy, and about
half of them (n=63) also underwent parallel intraventricu-
lar therapy through the Ommaya reservoir, consisting of in-
traventricular injections of methotrexate to young children
(n=59), or etoposide in patients with recurrent embryonic

brain tumor (n=71). From 2012 to 2022, a total of 140 pa-
tients with a median age of 6.5 (1-37) years were treated at
the Department. The wast majority of patients were children
and young adults with CNS tumors who required intraven-
tricular therapy, of which most patients were diagnosed with
medulloblastoma, primitive neuroectodermal tumors and
other embryonic brain tumors.

Results

The clinical nurses performed 218 injections through the
Ommaya reservoir for the period from 2021-2023 as the
members of a multidisciplinary group, under the supervision
of a pediatric oncologist. All manipulations were carried out
safely, no immediate complications were observed. The fol-
lowing delayed adverse events were documented: headache,
20% of cases; subfebrile fever, 13%; dizziness, 5% of the pa-
tients; drowsiness, 7%; nausea and vomiting, 2% of cases.
Infectious complications were detected in 0.01% of patients.

Conclusions

Usage of the Ommaya reservoir significantly reduces the
amount of general anesthesia in these patients. The use of the
reservoir allows you to take liquor for research, administer
chemotherapy drugs, also at a day hospital unit. This practice
may be extrapolated to other oncological departments. The
safety of this procedure was shown under the conditions of a
specialized department.

Keywords

Hematopoietic stem cell transplantation, CNS tumors, Om-
maya reservoir, intrathecal therapy, chemotherapy drugs.

OcobeHHOCTM yX0/ia 3a NaLMeHTaMK C OMYXONSMU LieHTpaNbHON HepBHO# cucteMbl Ha 3Tane TICK

JTIio60Bb A. lllenenesa, Vinbsa B. Kasanues, Ilomnna C. TonkyHoBa, Tarpsina B. Ipumenko, Onbra V1. BorgaHosa,

Mapraputa C. Xammnckas, [Jennc B. Kosmos

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

Beepenue

OpHoiT 13 0COOEHHOCTEN MENVIIMHCKON TOMOIIN IeTAM
SABJIACTCS TO, YTO OOJIBLIMHCTBO MaHMITYIALNIL, JjaXKe Ma-
JIOMHBA3MBHBIX, TAKMX KaK, HAIpuMep, 3a60p IMKBOpa Ha
AQHA/IM3 MM MHTpATeKaJbHOe BBefleHMe IIpelaparoB, Bbl-
TIOJIHAIOTCS TI0f 001ell aHecTe3nell. ITO CBSI3aHHO C He-
MPUATHBIMM OIIYIEHUAMH, KOTOPblE BbI3HIBA€T BMeIla-
TEIbCTBO, 0ECITOKOIICTBOM IIPY TOCEIIEHNN OTIePAI[MOHHOI
U, KaK CIe[CTBYE, HU3KOJ KOMIIJIAeHTHOCTBIO MaJIeHbKOTO
marueHTa. BaXHOI 0COOEHHOCTDIO HAIIIETO OT/e/IEHNS SIB-
nsgercsa paboTa ¢ malyeHTaMy, Y KOTOPBIX MMIUIAHTMPOBaH
pesepByap Ommaiia. IIpu ucnonb3oBaHuM pesepByapa Mbl
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He IpYMeHsIeM HapKO3 [ JIOMOA/IbHBIX MYHKI[UIL, @ TaK-
e [T 9H[O0MIOMOAIbHOTO BBEJEHISI XMMUOIIPEIapaToB.
Hamr mucTHTYT cdhopmmposan B 2021 rofy CHenyaIbHYIO
MYIbTUAUCIVUIVIMHAPHYIO IeJUaTPUYECKyI0 TPYIIILY, B KO-
TOPYIO BXOJAT NETCKME OHKOJIOTY, HEMIPOXUPYPT, HEBPOJIOT,
U MEJICEeCTPbI, YTOOBI 00eCIeYNTh ONTUMAIBHYIO IIOMOIIb
MalMeHTaM, IOTYIMBIIMM BbICOKME O3Bl XMMUOTEPAIINA C

TICK.

Marepuansl n metopbl

IToMyMO BBICOKOJI03HOII BHY TPUBEHHON TePAINH, BHY TPYDKe-
Tyl0YKOBas XMMUOTepamnus Jyepes3 pesepByap OMMaiid Tak-
Ke UTPaeT BOXHYIO POJIb y MAIMIEHTOB C SMOPVOHATbHBIMU

@ cttjournal.com



| NURSERY

OIYXOJISIMU TOIOBHOTO MO3Ta. MbI paspaboram mporpam-
My 00ydeHus1, TTO3BOJLAIONIYI0 MefICECTPe B KOPOTKIE CPO-
KJL OCBOUTD U BBHINIOTHATD IIPOLEAYPY, NIOF KOHTPOIEM Jie-
Yalero Bpavya. Bce sTu maumeHThI IOC/Ie XMPYPrudecKomn
peseKLuy 1 XVMUOTEepaNuy MOTyYWIY OGHOKPATHYIO MIN
TaHgeMHY0 ayTo-TKM, 1 okomo monosyuHe u3 Hux (n=63)
TaK>Ke MMPOBOAMIACDH IIapajUle/ibHas BHYTPIDKETYOYKOBas
Tepanusa 4epe3 pesepByap OMMaiid, cOCTOAILIAA 13 MHTpA-
BEHTPUKY/LIPHBIX MHBEKIUIT METOTPeKcaTa MaJIeHbKIM Jie-
TAM (n=59) WIN 5TOIO3KU/a Y MALUEHTOB C PeLNANBOM 3M-
OpMOHaIbHOIT OITyX0/u rooBHOro Mosra (n=71). C 2012 mo
2022 rop B 061ieit cnokHOCTH 140 MaiyeHToB B BO3pacTe
ot 1 1o 37 ner (MexnaHa — 6,5 /1eT) MPOLLIN JIeYeHNE B OTHe-
nenvn. [TogaBsmoIias 4acTh TAIMEHTOB — €T ¥ MOJIOIbIe
B3pocisle ¢ onyxonamu [THC, kotopsiM TpebyeTcst MHTpa-
BEHTPUKY/LIPHAs Tepamus, U3 KOTOPBIX GOIBIINHCTBO CO-
CTaBW/IM MALIMEHTHI C MeY/II06TaCTOMOI, IPUMUTHBHBIMU
HeIPOIKTOAepMaTbHAMI OMYXO/LIMU 1 [PYTUMU IMOPHO-
HaJIbHBIMU OITyXOJISIMM TOJIOBHOTO MO3Ta.

Pe3ynbrarsl

MepuuuHCKMu cecTpaMu 6bUTO BBITTOTHEHO 218 BBefieHMIT
yepes pesepByap Ommaiia 3a nmepuop ¢ 2021-2023 1. B co-
cTaBe MYIbTUIAVCLMIUIMHAPHONM TPYIIIbL, 110, KOHTPOJIEM

N-05

JIeTCKOro OHKo7Iora. Bee MaHMIy IALMY Ipoliy 6e30I1acHo,
HEMEMJIEHHBIX OCIOKHEHMIT He Habmomanoch. Habmoma-
JIUCh CIEAYIONINE OTCPOYEHHBIE HEXXeNaTe/IbHble ABIEHNUA:
rosoBHas 607b y 20%, cy6debpunbHas TeMieparypay 13%,
TOZIOBOKPY>KeHMe Y 5%, COHMBOCTD y 7%, TOLUIHOTA I PBOTa
y 2%, nHdeKIoHHbIe 0cnoKHeHnA y 0,01 % IalnmeHToB.

BbiBopbl

[Tpumenenne pesepByapa OMMarisl CyIIeCTBEHHO CHIDKAET
06beM 00Lell aHecTe3uy y IALMEHTOB. VIcIonb3oBaHue
pesepByapa MO3BO/IAET NPOM3BOANTD 3a60p TMKBOpa Ha
MICC/IelOBAHNA, BBOUTD XMMIOIPENapaThl, TAKKe B YCIIO-
BIAX JIHEBHOTO CTalMoHapa. [laHHas IpakKTUKa 3KCTparo-
JMpOBaHa Ha APYrMe OHKOJIOTMYeCKye OTAeneHusA. bpira
IOKa3aHa 0e30IIaCHOCTb JJAHHOU IIPOLEAYPBl B YCTIOBUAX
CIIeIVIa/IN3VPOBAHHOTO OTHE/IEHN .

KnioueBble cnoBa

TpancnaHTanusA reMONOITUYECKMX CTBONOBBIX KJIETOK,
omyxonu ITHC, pesepsyap OMMaiis, MHTpaTeKalbHOE BBe-
IeHye, XMMIOIIPenapaThlL.

I Chemotherapy: preparation and rehabilitation of the patient

Natalia A. Stolbova, Tatiana A. Tereshko, Svetlana V. Poponina

Kirov Research Institute of Hematology and Blood Transfusion, Kirov, Russia
Contact: Natalia A. Stolbova, phone: +7 (922) 918-47-25, e-mail: nat.stolbowa@yandex.ru

Introduction

Chemotherapy means a sufficient affection of malignant tu-
mor by medical drugs. Cytostatic chemotherapy is used to
suppress the growth of tumor cells. Chemotherapy does not
always lead to a complete cure, but it allows you to restrain
the growth of the tumor, significantly prolonging the pa-
tient’s life and improving his condition. Our purpose was to
study the role of a nurse in the preparation and rehabilitation
of patients before and after chemotherapy.

Methods

Preparation of the patient for treatment with cytostatics
includes formation of the patient’s understanding and con-
scious choice of this method of treatment. A nurse, after
consulting with a doctor and within the scope of her com-
petence, introduces the patient to the concept of cytostatics,
their effect on malignant cells, side effects on the body. The
patient is instructed in details about the purpose, course of
the procedure, possible feelings during the administration of
cytostatics, duration of the procedure, and treatment course,
possible perception of the procedures. The methods of in-
teraction include verbal contacts, visual information (post-
ers, memos, instructions). The patient should get answers to
all questions, thus reducing the level of his anxiety and fear.
To reduce the side effects of cytostatics, the patient’s body is
being prepared for a course of chemotherapy. The nurse ex-
plains to the patient the need to fulfill the doctor’s prescrip-
tions, diet, drinking regime. Preparation for chemotherapy

is also required for relatives of patients. The nurse conducts
conversations with the patient’s relatives, explaining the
essence of chemotherapy and the need for family support,
which should be effectively expressed in the organization of
life, nutrition, the patient’s environment and psychological
support.

Results

After completing the course of chemotherapy, it is required
to restore normal physiological functions: cytostatics have
no selectivity of exposure only to tumor cells, but affect
many normal organs and tissues (bone marrow, gastroin-
testinal mucosa, hair follicles, skin, etc.). The purpose of
rehabilitation after chemotherapy is to eliminate adverse
effects of treatment, restoring body functions, and helping
the patient to cope with psychological difficulties caused by
the disease, to help adapt for further life, to restore working
capacity. Medical rehabilitation is primarily aimed at restor-
ing the function of internal organs and blood parameters.
The nurse conducts dynamic monitoring of the patient and
monitors the fulfillment of doctor’s prescriptions m, explains
to the patient the need for proper nutrition (high-protein
diet), compliance with the daily routine, physical activity,
gives recommendations on lifestyle. After chemotherapy, the
patient faces problems such as hair loss, dry skin, nausea,
vomiting, depression. These complications cause impaired
comfort state of the patient.
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Conclusion

The nurse carries out psychological rehabilitation by con-
vincing the patient for transient character of this treatment
which, despite such losses and difficulties, is aimed for saving
the patient’s life. The nurse helps the patient to find out the
strength to restore health.

NURSERY |

Keywords

Chemotherapy, cancer patient, role of a nurse, medical reha-
bilitation, psychological rehabilitation.

NoaroToBKa u peaﬁl/U'IVITaIJ,VIﬂ MauneHTa Ao n noaie XxuMmuorTepanumn

Haranbs A. Cron6oBa, Tatbsana A. Tepemko, Cernana B. Ilononnna

Kuposckuii HayuHo-uccnedos8amenbCKuti UHCMUMYym eemamonoeuu u nepenusanust kposu, Kupos, Poccust

Beepenue

XummorepanusA — 3TO MeAMKAMEHTO3HOe BO3JeiiCTBMe Ha
37I0Ka4eCTBEHHYIO OIyXonb. [l MomaBieHne pocTa OIy-
XOJIEBBIX KJIeTOK IIPUMEHAETCA IIUTOCTATUYeCKasd Tepam.
XummoTrepanusA He BCerfa MpUBOIUT K IIOTHOMY M3Jiede-
HIIO, HO TTO3BOJIAET CAEPKMBATD POCT OITYXO/M, 3HAYUTEb-
HO TIpOfi/ieBast )KM3Hb IAIL[MEeHTa 1 YIy4dIlas ero COCTOAHNE.
Ilenb paboThI: M3YINTH POIb MEAMIIVHCKOI CECTpPBI B MOf-
TOTOBKE 11 peabMINTAlNY HAI[IEHTOB IO U MOCTIe XVMIOTe-
panum.

Metoabl

[TofroToBKa maiueHTa K BBENEHWUIO IUTOCTATMKOB — 3TO
¢dbopMMpoBaHMe y MalMeHTa IIOHUMAHUA U OCO3HAHHOTO
BBIOOpA JAHHOTO MeTOfia JiedeHudA. MeIMIMHCKas cecTpa
II0CJIe KOHCY/IBTALUY C BPauoM I B paMKaX CBOell KOMIIe-
TEHL[MM 3HAKOMMT IAllYieHTa C OHSATHEM LIUTOCTATUKOB, UX
BO3/IEIICTBMEM Ha 37I0KaYeCTBEHHbIE K/IETKM, II0OOYHBIMMI
a¢p¢pexramu Ha opranusM. [TanueHTy nogpo6HO 06BACHA-
I0TC 11e/1b, XOJ IIPOLIeIyPbl, BO3MOYKHDIE OLYIIeHNA B IIPO-
Ijecce BBEfIeHNA LUTOCTATIKOB, IIUTEIbHOCTD IPOLIeYPEL,
IUINTENIBHOCTDb Kypca, BO3MOXKHBIE OLIYIIeHNs IOC/e IIpo-
Lenypsl. B kayecTBe MeTOZOB B3aMMOJIEIICTBUA BHICTYNAIOT
Gecefa, HATIAHBIE MHPOPMAIMOHHBIE MaTepUabl (TTaKa-
TBI, TAMATKY, MHCTPYKLVM). ITaneHT monydaer oTBeTH Ha
BCe BOIIPOCHI, YTO II03BOJIIET CHU3UTDb YPOBEHDb TPEBOTU U
cTpaxa. [lyiA yMeHblIeHNA NO060YHBIX 9()(PeKTOB LUTOCTa-
TUKOB IPOBOJUTCS IIOATOTOBKAa OpraHmM3Ma IMaljMeHTa K
Kypcy Xummorepammyu. MeguuMHCKasg cecTpa OODBACHAET
[IAlIMeHTy HeOOXOAVMMOCTD BBLIIIOTHEHNUA Ha3HAYeHUI! Bpa-
va, COOMIOIEH ST IMETHI, TUThEBOTO peknma. [ofroroBka K
XMMMOTepanuy TpebyeTcs U pOACTBEHHUKAM IallieHTaM.
MepuuuHCKast cecTpa MpoBOAUT Oecelbl C POACTBEHHMKA-
M TIAIMEHTA, OOBSICHSS CYTh XMMIOTEpPANuy 1 HeoOXou-
MOCTD TIOJJIEPXKKM POJIHBIX, KOTOPasi JO/DKHA JIeNICTBEHHO
BBIPAXATbCsI B OpPraHM3anyy ObITa, IUTAHNS, OKPYSKAOIeit
06CTaHOBKY TAIMEHTA U TICUXOTOTMIECKOIT TIOTIIEPIKKeE.

Pe3ynbtatsl

[Tocrme saBepuIeHMs Kypca XMMHOTepanmy Heo6XOmmMo
BOCCTAHOBJIEHJME OpPraHM3Ma: y LIUTOCTATUKOB OTCYTCTBY-
eT M36MpPaTeIbHOCTb BO3JEIICTBYSA TObKO Ha ONyXOJIeBbIE
KJIeTKY, LIMTOCTATUKM BO3ZEIICTBYIOT U Ha 30pOBbIE Op-
raHbl M TKaHM (KOCTHBI MO3I, CIM3MCTas 000MIOYKa >Ke-
JTy[JOYHO-KVIIEYHOTO TPAKTa, BONOCSHbIE (OJUIUKYIIBL,
KoXa ¥ fap.). Llenp peabumuranmmu mocie XMMMOTEPATINN:
YCTPaHUTh MOOOYHBIEe 3 EKThl JedeHNs, BOCCTAHOBUTD
GYHKIUM OpraHM3Ma HacKOTbKO 9TO BO3MOXKHO, IOMOYb
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IALVIEHTy CIPABUTBCSA C IICUXONOTMYECKUMI TPYSHOCTSI-
MU, BBI3BAHHBIMM OOJIE3HDBIO, TIOMOYb ATANITUPOBATHCA K
JKVM3HM, BOCCTAaHOBUTH TPYHAOCIOCOOHOCT. MennumHcKas
peabumTanys B [EPBYIO OYepe/b HaIpaBIeHa Ha BOCCTa-
HOBJIeHVe (DYHKIVM BHYTPEHHMX OPTaHOB U IIOKa3aTeslel
KpoBU. MeUIMHCKAsE cecTpa MPOBOAUT JUHAMUYIECKOE
Ha6/IIofleHNe 32 MAIMEHTOM 1 KOHTPOJIb 32 BBITIOTHEHIEM
HasHadeHni Bpada. OOBSICHsET MAlIeHTy HeOOXOAMMOCTb
ITOJIHOLIEHHOTO NUTaHMs (BBICOKOOENIKOBasI queTa), COOIo-
IeHus peXxyMa JHsl, QU3MIeCcKOoil Harpy3KI, JaeT PeKOMeH-
manyu 1o o6pasy >kusHu. IToce XyMMOTepanuy MarieHT
CTaJIKMBAETCS C TAKMMU TPOOIeMaMit, KaK IMoTepsi BOJIOC,
CYXOCTb KOXXM, TOLIIHOTA, PBOTA, JIEIIPECCUBHOE COCTOSIHNE.
Bce 9T0 pMBOAUT K HAPYIIEHNIO COCTOSIHMSA KoMbopTa I1a-
LJEHTA.

3aknioyeHue

[Tcuxonorndeckass peabUINTALUs IPOBOJUTCS MENULINH-
CKOII CeCTpoit depes yOexx/jeH1Ie TalleHTa BO BpeMEHHOCTH
TAHHBIX IIPOLIECCOB, YTO Yepes TaKye MOTepu U TPYSHOCTU
yIaeTcs ITaBHOE — COXPAaHUTb >XKM3Hb. MeIMuMHCKas ce-
CTpa IOMOTaeT MAalMeHTy HAlTH B cebe CUIBI [ BOCCTA-
HOBJIEHN 3[JOPOBbA.

KnioueBble cnoBa

Xummorepanmsi, OHKOJOTMYECKWIT MAIMEHT, POIb MeJce-
CTPBI, METUIMHCKAS PeabUINTAIUSA, TICUXOIOTUYECKas pe-
abumMTanus.
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Graft preservation in haploidentical SCT with post-transplant cyclophosphamide:

single center experience
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| Andrey Yu. Zaritskey |

! Almazov National Medical Research Centre, St. Petersburg, Russia; * Russian Research Institute of Hematology and Transfusiology,
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Contact: Dr. Renat S. Badaev, e-mail: r.badaev89@gmail.com

Introduction

Haploidentical stem cell transplantation (haplo-SCT) is often
used as a treatment option in the absence of HLA-matched
donor. Cryopreservation of the graft allows pre-preparation
of the bone marrow, which has become especially impor-
tant during the COVID-19 epidemic. As cryopreservation
remains to be relatively less studied in the context of haplo-
SCT, we conducted a retrospective analysis of its feasibility
in our patients.

Patients and methods

Medical records search identified 113 patients with various
oncohematological diseases, who received haplo-SCT with
(n=68) or without (n=64) graft cryopreservation between
2015 and 2020. Patient characteristics are presented in
Table 1. The cryoprotectant used was Dimethyl sulfoxide.
As conditioning regimen was chosen one of the non-mye-
loablative variant of the same intensity. Graft-versus-host
disease (GvHD) prevention with post-transplant cyclophos-
phamide in combination with calcineurin inhibitor and my-
cophenolate mofetil was used in all patients.

Results

Both cohorts of patients were comparable in terms of recipi-
ent age and gender, disease activity, graft source, and rates of

Table 1. Characteristics of patients

major ABO incompatibility. Age of donors was significant-
ly higher in cryopreserved graft recipients (45 vs 37 years,
p=0.017). Rates of acute and chronic GvHD, disease relapse,
as well as progression free survival (PFS) and overall survival
(OS) did not significantly differ between the two studied co-
horts. There was also no difference in terms of graft failure,
granulocyte and thrombocyte recovery. Although, in univar-
iate analysis, cryopreservation significantly increased risk of
graft rejection (34.3% vs 15.4%, p=0.02) and secondary graft
failure (19.5% vs 4.4%, p=0.02). In multivariate analysis,
there was only a trend towards increased risk of secondary
graft failure with cryopreservation (p=0.096).

Conclusion

As a summary, our data suggest that graft cryopreservation
during haplo-SCT with post-transplant cyclophosphamide
has no negative impact on key stem cell transplantation
(SCT) endpoints.

Keywords

Cryopreservation, stem cells transplantation, haploidentical,
cyclophsphamide posttransplant.

Fresh graft (N=64) Cryopreserved graft (N=68) p=
Age of patients (med.) 39,5 (95% (I 34-44) 35 (95% Cl 32-40) 0.63
Sex of patients (m/f) 29/23 25/26 0.13
Active disease 20 (31.3%) 20 (29.4%) 0.85
Age of donors (med.) 37 (95% (1 29-43) 45 (95% (1 37-50) 0.017
Sex of donors (m/f) 31/33 33/35 10
Graft source: 0.76
Peripheral blood 58 (90.1%) 63 (92.6%)
Bone marrow 6 (9.9%) 5 (7.4%)
D34+ (*10"6/kg) (med.) 46 (3.72-5.07) 4,53 (3.78-5.46) 071
TNC (*10"8/kg) (med.) 7.05 (6.2-8.2) 6.45 (5.6-8.1) 0.18
Major ABO incompatibility 14 (21.9%) 19 (27.9%) 0.55
Conditioning:
FluBu8 1 (17.2%) 28 (41.2%)
FluCyMel 26 (40.6%) 25 (36.8%)
BuFluCy 1 (17.2%) 1(1.5%)
FluCyTBI 3 (4.7%) 0
FluCy 2 (3.1%) 0
FluMel 2 (3.1%) 1(1.5%)
RIC with previous cytoreduction 9 (14.1%) 13 (19.1%)

Note: TNC, total nucleated cell count
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Beepenue

IIpoBeneHne rarIOMHAEHTVYHOM TPAHCIUIAHTALMM KOCT-
Horo mosra (ramno-TKM) sB/sieTcst MOAXOMsIeil anprep-
HaTUBOI1 B cry4yae orcyTcTBuA HLA-coBMecTHMOro foHOpa.
KpnokoHcepBalis Mo3BoAeT MPOBECTU 3aTOTOBKY JOHOP-
CKUX TeMOIIOATMYECKUX CTBOJIOBBIX KJIETOK 3apaHee, UTO
cTano 0cob0 aKTyaabHbIM B nepuof sungemun COVID-19.
[TpumeHeHMEe KPMOKOHCEPBAIMM OCTAETCSA OTHOCUTETHHO
MajIOM3y4eHHBbIM Ipu IpoBefeHun ramno-TKM, B cBA3u ¢
3TVM HaMu ObUIO IPOBELEHO PETPOCIIEKTUBHOE MCCIE[0Ba-
Hle TIPMMEHeHM s KPMOKOHCepBallMM Y HalllMX MallJIeHTOB.

MaumeHTbl M MeTOAbI

I[Tpu aHaMM3e MEMUIMHCKO JOKYMEHTAIVM ObIIV BEIOPaHbI
113 manMeHTOB C Pa3IMYHBIMY OHKOI'€MaTONIOIMYeCKVIMMU
3ab0JeBaHAMM, KOTOPBIM ObUIa IpoBefeHa ramio-TKM c
(n=68) mnn 6e3 (n=64) npuMeHeHNs] KPUOKOHCEPBALNNU C
2015 mmo 2020 rr. XapaKTepuCcTHKa IallIeHTOB NIpeficTaBlIeHa
B Tabmuie 1. B kayecTBe KPMOKOHCEpPBaHTa ObII UCIIONIb30-
BaH [luMmernicynbpoxcup. BceM manyentam ObUI IpoBeeH
13 BapMaHTOB HeMMETIOO00IaTVBHOIO KOHAMIMOHYPOBAH
OJIMHAKOBOJ MHTEHCUBHOCTH. Y BCeX ITAlYIeHTOB IIPOBOLY-
Jach IPOQUIAKTIKA PeaKU) «TPAHCIUIAHTAT IPOTUB XO-
3smHa» (PTIIX) ¢ mcronp3oBaHMeM MOCTTPAHCIUIAHTALIN-
oHHoro nyxnodocdammaa, MHINOUTOPOB KajIbLMHEBPIUHA
u MuxogdeHnonara MogpeTnna.

Pesynbratbl

O6e rpynmsl manueHTOB OBUIM COMOCTABUMBL IO IOy 1
BO3PACTY PELUNNEHTOB, aKTVBHOCTHU 3a00/IeBaHN, ICTOU-

DT-02

HMKY TpaHCIUTaHTaTa 1 6onbinoit ABO-HecoBmecTnmocTn. B
TpyIIIIe MalMeHTOB C KPMOKOHCePBalyell BO3PacT TOHOPOB
Ob1T 3HAUMMO crapite (45 npotus 37 net, p=0,017). Yactora
octpoit n xpoundeckort PTIIX, peuypus saboneBanns, 6es-
HporpeccuBHas U 06ILIas BbDKMBAEMOCTb He OTINYAJICh
MKy IByMs rpynmaMu. Takoke He 6bIIO PasHMIIBI B 4aCTO-
Te IEPBUYHOIO HENPVDKMBIIEHNUA TPAHCIUIAHTATa, CPOKaxX
BOCCTaHOBJICHUS TPaHYIOLUTONO033a ¥ TPOMOOIMTOII093a.
ITpu omHOGMAKTOPHOM aHajM3e NpUMEHEHMEe KPUOKOHCep-
BaIlMY IIPUBOAMIIO K 3HAYMMOMY YBETMYEHIIO YaCTOTHI pas-
BUTHUA OTTOp>KeHus (34,3% nporus 15.4%, p=0.02) u BTO-
PUYHOTO HENPYDKUBIIEHNA TpaHCIIaHrtara (19.5% mpotus
4,4%, p=0.02). IIpn MHOrOdaKTOPHOM aHanu3e HabIIOAA-
Jach JIMIIb TEHJEHIMA K YBEIMYEHUIO BTOPMYHOIO HeIllpH-
KVMBJIEHUSA TPAHCIUIAaHTaTa IPpY MPUMEHEHUM KPMOKOHCep-
Bauyn (p=0,096).

3akniouyeHue

Hamm maHHbBIE ITO3BOJAIOT CETATh BBIBOJ, YTO KPVMOKOH-
cepBalsA TPAHCIUIAHTATa He IPUBOAUT K YXYALIEHUIO pe-
3y/IbTaTOB OCHOBHBIX ITapaMeTpoB ramno-TKM.

KnioueBble cnoBa

KpuokoHcepBaumsi, TPaHCIUIAHTALWSL TeMOIOITUIECKIX
CTBOJIOBBIX KJIETOK, TAIUIOUJEHTUYHAs, IOCTTPAHCIIAHTa-
LIVIOHHBII HMKI0pochamMuz.

I Accompanying bone marrow and hematopoietic stem cell donors

Olga A. Gerova, Inna A. Chernysheva, Ekaterina I. Davlyatkhanova

National V. Perevoshchikov Registry of Bone Marrow Donors, Moscow, Russia

Contact: Inna A. Chernysheva, e-mail: chernyshyova@rdkm.ru

Introduction

The procedure for obtaining hematopoietic stem cells (HSCs)
is a rather serious medical manipulation. Ensuring the safety
and well-being of bone marrow donors is essential. Potential
donors during this period need psychological support and
assistance. The Vasya Perevoshchikov National Bone Mar-
row Donor Registry (National BMDR) includes a Donor De-
partment, which employs clinical psychologists who act as
coordinators: they route the donor and provide psychologi-
cal support at all stages. During the initial call, it is important
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to resolve all remaining doubts of the donor, to identify a
potentially dangerous late refusal of the donor to donate at
the stage of HSC yielding. The donor may withdraw from his
decision to donate cells at any stage, but a refusal is quite un-
desirable later than 10 days before the scheduled date of cell
harvesting. More often, the refusals occur during the initial
call, which indicates a lack of donor awareness at the stage
of entry into the Register. Late refusals are caused by poor
quality work of the Register staff.
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Results

The HSC donation often raises many concerns and concerns
among donors, despite the fact that they have voluntarily
entered the Registry. Often, psychological support is needed
not only for donors, but also for their family members, who
are often against the consent of a close person to donate cells,
fearing for his health. There are clinical psychologists who
may reduce the percentage of refusals among the potential
donors, to cope with their fears and make the whole dona-
tion process comfortable and calm. In 2022, the percentage
of refusals due to the donor selection at the National Reg-
istry of Bone Marrow Donors (BMDR) was 5%, in the da-
tabases of Registries of state institutions, 13.4% (according
to the National Medical Research Center for Hematology).
Working with a donor begins from the moment of the initial
call, continues during the period of examination and prepa-
ration for donation, during the donation procedure and over

the recovery period after the HSC donation. Of importance,
communication with potential donors should convenient
and eflicient for them.

Conclusion

The presence of a specialized unit for working with poten-
tial donors makes it possible to increase the efficiency of the
donor database and reduce the percentage of refusal to do-
nate the HSCs by more than two times. The main task is to
professionally “dispel the fears” in potential donors, create a
psychological positive attitude, which in the future will allow
you to activate the most problematic potential donors who,
however, may be quite necessary for a particular patient.

Keywords

Hematopoietic stem cell donors, motivation, psychological
support, safety.

COI'IDOBO)KHEHVIE JOHOPOB KOCTHOI0 M03rd n remono3Th4ecKnx CTBOJI0BbIX KJIETOK

Onsra A. IepoBa, Vinna A.Yepubimesa, Exatepuna V. [JaBnarxanoBa

HayuonanvHuiil peeucmp 00H0pos8 kocmHozo mo3ea um. Bacu Ilepesoujukosa, Mockea, Poccust

Beepenue

[Tpouenypa nony4eHus reMOnO3TMYECKUX CTBOIOBBIX Kile-
tok (I'CK) mpencraBnser co60il JOCTATOYHO Cepbe3HYIO
MeJUIMHCKYI0 MaHUIYIANUIO0. BakHellllee 3HaUeHNe MMe-
eT obecreyeHre 0e30MacHOCTI U OIaronony4ns SOHOPOB
KOCTHOro Mo3sra. IloTeHIuanbHble JOHOPBL B 9TOT IEepUO],
HYXKJAI0TCA B IICUXOJIOTMYECKOI TOAiep>KKe M COMPOBO-
xpeHuu. B HamnuonanbHOM peructpe AOHOPOB KOCTHO-
ro mosra umeHu Bacu IlepeBommkoBa (HarmoHampHbI
PIKM) co3nan oTmen mo paboTe ¢ ZJOHOpaMu, B KOTOPOM
paboTaT KIMHMYECKNe IICUXOIOTY, BBIIOMH AIINE (QYHK-
LMY KOOPAMHATOPOB: MapIIPYTU3MPYIOT [JOHOPA U OKa-
3pIBAIOT IICUXOJIOTMYECKOe COIIPOBOXKJEHMe Ha BCeX 9Ta-
nax. Bo Bpems nepBUYHOIO 3BOHKA Ba)KHO pa3pelInThb Bce
OCTaBlINeCs] COMHEHMS JOHOpPa, BBISBUTb IIOTEHLMAILHO
ONaCHBIN MO3IHUI OTKa3 JIOHOpa OT JOHALIMM Ha JTaIle 3a-
rotoBky I'CK. [lonop, Ha m060M 3Talle MOXeT OTKa3aTbCs
OT CBOETO pelIeHNusA CAaBaTh KIETKM, HO BaXKHO He JOIy-
CTUTD OTKa3 Mo3[Hee, 4yeM 3a 10 mHelt 10 HaMe4YeHHO TaThl
3arOTOBKM K/IeTOK. Yallle OTKas3bl BO3HMKAIOT BO BpeM:d
TIEPBUYHOTO 3BOHKA, YTO CBUMIETELCTBYET O HEJOCTATOY-
HOV MHGOPMMPOBAHHOCTY JOHOPA Ha 9Tale BCTYIUICHNUA B
peructp. Ilo3nHne e OTKa3bl BbI3BaHbI HEe KaueCTBEHHOI
paboTOl COTPYIHUKOB PETUCTpa.

Pe3ynbratbl

Honopctso I'CK 3auacTyro BbI3bIBa€T MHOTO TPEBOXKHBIX
BOIIPOCOB ¥ BOJIHEHMII Y JIOHOPOB HECMOTPSl Ha TO, YTO
OHM [OOPOBONBHO BCTYmmIu B perucTp. Yacro mcmxo-
JIoTMYecKas MOJJep)KKa HY)KHa He TOJBbKO JIOHOPaM, HO U
JIeHaM UX CeMell, KOTOpble HepefKo OBIBAIOT IIPOTUB CO-
r1acyst G/IMSKOTO Ye/IoBeKa CAATh K/ITKM, OIAcasich 3a ero
3/l0poBbe. VIMEHHO KIMHMYECKME IICUXOJIOTM IO3BOIAIOT
YMEHBIINUTb IPOLEHT OTKA30B IOTEHI[MA/IbHBIX JIOHOPOB,
«I1popaboTaTh CTPAaxM» U CHAEMATh BECh MPOLECC HOHALIUN
KOM(OPTHBIM U CHOKOMHBIM. B 2022 rofy mpoleHT 0TKa30B
B pesynbrare nogbopa goHopos B HanmonansHom PIKM

cocTaBu 5%, B 6a3ax perucTpoB roCydpexieHui (o fjaH-
HeiM HMMUII remaronorun) 13,4%. Pabora ¢ moHOpOM Ha-
YMHAETCSA C MOMEHTA NIEPBUYIHOTO 3BOHKA, IIPOJIO/IKAETCS B
epuoy; 06CIeN0BaHNS U IOATOTOBKM K JOHALUM, BO BpeMs
[IPOLIEAYPBI ¥ B BOCCTAHOBUTEIbHBII MIEPUOJ TIOCTIE CHAYIN
KJIETOK. BaXKHO, 4TOOBI CBSI3b € MOTEHL[UATIBHBIM JOHOPOM
I1st Hero 6bU1a YEOGHOI U OLIEPATUBHOIL.

BoiBogbl

Hannume crnenmanmsupoBaHHOTO IOApasfeNieHns MO pa-
60Te ¢ TIOTeHLMATPHBIMI JOHOPAMI ITO3BOISIET IOBBICUTD
3¢ deKTMBHOCTD 6a3bl JAHHDIX I CHUSUTD IPOLIEHT OTKA30B
ot ponanyyu I'CK 6oree yem B fBa paza. OcHOBHas 3ajada —
npodeccroHaNbHO «pasBesTh CTPaxy» IMOTEHIMATBHBIX [O-
HOPOB, CO3/IaTh IICUXOIOTMYECKYIO MOTO>KUTETbHYIO CBSA3b,
KOTOpasi B Jaj/IbHeNIIeM ITO3BO/IUT aKTMBUPOBATH CAMbIX
«CTIOXKHBIX», HO MHOTZHA KpailHe HeOOXORMMBIX /I KOH-
KPETHOTO 6O/IbHOTO0, TOTEHI[MAIbHBIX JOHOPOB.

KnioueBble cnoBa

,HOHOp TE€MOIIO93TNYECCKMX CTBOJIOBBIX KJIETOK, MOTVMBAIIVA,
TICUIXOJIOTTYE€CKOE COIIPOBOXIEHNE, 0€e30I1aCHOCTb.
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| Determination of weak D antigen in blood donors using molecular genetic typing

Svetlana V. Gavrovskaya, Natalia V. Mineeva, Elena A. Sysoeva

Russian Research Institute of Hematology and Transfusiology, St. Petersburg, Russia

Contact: Svetlana V. Gavrovskaya, phone: +7 (921) 747-50-52, e-mail: mousemoon@mail.ru

Introduction

Determination of antigen D is an important component of
testing donors and recipients for the prevention of post-trans-
fusion complications (PTO) of hemolytic type. The antigen
D expression depends on the number of antigenic determi-
nants (epitopes) on erythrocytes. In healthy individuals with
Rh-positive blood affiliation, all D antigen epitopes normally
expressed. A decrease in the number of epitopes D leads to
weak agglutination or its absence when testing by serological
methods. Due to the high polymorphism of the RHD gene,
there are variants of the D antigen which are difficult to diag-
nose by serological methods, for example, weak D expression
(D weak). Donors with D weak types 1, 2, 3 are Rh-positive,
and the blood components harvested from them cannot be
used for transfusions to Rh-negative recipients. If the donor
has a D weak, the use of only serological methods can lead to
a false conclusion on the Rh-negative affiliation. The use of
molecular genetic research methods in immunohematology
makes it possible to identify variants of antigen D. Our goal
was to determine Rh-affiliation of donors using genotyping
in the difficult-to-diagnose cases.

Materials and methods

The study material consisted of 20 blood samples from blood
donors (13 males and 7 females, median age 37) at the Rus-
sian Research Institute of Hematology and Transfusiology,
which showed ambiguous results when determining Rh af-
filiation. Serologically, the RBC D antigen was determined
by gel technology in DiaClon ABO/D+ Reverse Grouping
ID cards containing anti-D IgM (BioRad, USA), and by indi-
rect antiglobulin test (NAGT) with ID-DiaClon anti-D IgG
reagent (BioRad, USA). The results of agglutination test were
evaluated from 1+ to 4+ points. Genetic studies were carried

out by real-time polymerase chain reaction using reagents
RBC-Gene D weak/variant (Inno-Train, Germany) which
allows identification of weak D types 1; 1.1; 2; 3; 4; 4.0; 4.1;
4.2 (DAR); 5; 11; 14; 15 17. Genomic DNA was isolated from
whole blood using the DNA-Sorb-B reagents (AmpliSens,
Russia).

Results

In the ID cards containing anti-D IgM, agglutination was
absent in 5 cases, and the results were doubtful (+/-) in 4
samples. Weak agglutination (1+ to 2+) was observed in 11
samples. With NAGT testing, RBC agglutination was not
observed in 5 samples, in the rest of blood samples it varied
from 1+ to 3+. As a result of molecular genetic typing, the
presence of D weak antigens was revealed in 12 persons. The
specificity of D weak was represented by following types: 1;
1.1; 2; 3. RHD*D weak type 1 was detected in 2 donors, RH-
D*D weak type 1.1. was found in three cases. RHD*D weak
type 2 was detected in 2 donors. RHD*D weak type 3 was
more common (5 cases, 25%). Other types of RHD*D weak
antigen, i.e, 4, 4.0, 4.1, 4.2 (DAR), 5, 11, 14, 15, 17 were not
detected. The RHD gene was not found in 3 cases, Rh-neg-
ative affiliation was established; the common D antigen was
detected in 5 cases.

Conclusion

Five donors were verified to have Rh-negative affiliation by
serological tests. However, only 3 of them lacked the RHD
gene, allelic variants of the RHD*D weak were detected in 2
cases. Molecular genetic typing made it possible to reliably
establish the Rh affiliation of donors.

Keywords

Rhesus antigen detection, D group antigen, D weak.

OﬂpE,ﬂEJ’IEHVIE D cnaboro \V IOHOPOB C MOMOLLbI0 MOJIEKYNAPHO-TEHETUYECKOro TMNMpPoBaHKUA

Csetnana B. IaBpoBckas, Haranbsa B. Muneesa, Enena A. CoicoeBa

Poccutickuti Hay4HO-Ucce008amenvcKuti uncmumym emamonozuu u mpaucdysuonoeuu, Cankm-Ilemep6ype, Poccus

BeepeHue

Omnpepenenne anTureHa D npu uccnenoBannm pesyc-npu-
HAJJIOKHOCTY KPOBU SABJIAETCS BA)KHOI COCTABJLAIOLIEN
TECTUPOBAHMSI JOHOPOB U PELUIINEHTOB /IS MpOoQuIaK-
TUKM HocTTpaHcdysnoHublx ocnokHeHnit (IITO) remo-
JUTUYECKOTO THUIA. DKCIpeccusa aHTUIeHa D 3aBucur or
KO/MYeCTBa AHTUICHHBIX METePMUHAHT (SIMTONOB) Ha
pUTpOLUTAX. Y 3MOPOBBIX MHJMBU/IOB C Pe3yC-IONIOXKM-
TEIbHOI IPMHAMITIEKHOCTbIO KPOBH Yallle SKCIIPeCCHpPOoBa-
HBI BCE SMUTOIBI auTureHa D (HopMaabHO BhIpaXKeHHbIT D
aHTureH). CHIDKeHMe KOJIMYeCTBa aHTUT€HHBIX SIIUTONOB D
Ha IOBEPXHOCTH 9PUTPOLUTOB IPUBOAUT K C/1abOIT arro-
TUHALUY WIN €e OTCYTCTBUIO IIPY TeCTHPOBaHMHU 06pasia
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KPOBH CEPOIOTMYECKVIMI METOaMI. BCrleicTBIe BBICOKO-
ro nonmuMop¢usma resa RHD CyliecTBYIOT BapMaHTbI aH-
TreHa D, C/IOKHOAMATHOCTMpPYeMble CepOIOrMYeCKIMI
MeTtopamy, Hampumep crnabent D (D weak). Honopst ¢ D
c1abbIM aHTUTEHOM THUIOB 1, 2, 3 AB/IAIOTCS pe3yc-TIONIOXKI-
Te/IbHBIMU, 3aTOTOB/IEHHBIE OT HIIX TeMOKOMIIOHEHTBI Helb-
35 VICIIO/IB30BATh /ISl TPAHCY3MIl pe3yc-OTpULATeIbHBIM
peunnyentam. [Ipu Ham4uu y foHopa kposu D crmaboro
aHTUTEeHa VCIIO/Ib30BAHME TOMBKO CEPOOTMYECKUX METO-
OB MOXXET MIPUBOANTD K OLINOOYHOMY 3aK/TIOYEHNI0 06 OT-
PpULIATEeIbHOI pe3yC-IIPUHA/IEKHOCTI U K PUCKY PasBUTIS
IITO y peyumnuenta. Vicronb3oBanue B MMMYHOT€MaTOJIO-
TUM MOJIEKY/ISIPHO-TeHETYECKIX METOROB HCCIIe[OBAHMIS
[I03BOJIsIET BBIABUTH BAPMAHTBI aHTHUIeHa D ¥ COKpaTUTh
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KO/MN4ecTBO omnbok. enp paboTel: ompeneneHne pesyc-
[PMHAIEKHOCTH JOHOPOB € IIOMOIbI0 TeHOTUIINPOBAHNS
B CJIOKHOJVIATHOCTUPYEMBIX CITy9YasiX.

Marepuanbl n meToabl

MatepuanomM mns uccnefpoBaHusa cayxwin 20 o6pasuos
KPOBU JOHOPOB (13 MY>X4YMH U 7 >KCHIUH, MefaHa BO3-
pacra 37 net), B3atbix B Poccuiickom HUV remaronornmn
U TPaHCQYSUONOTUY, B KOTOPBIX IIPU OIpefeeHNN pes-
YC-IIPUHAJIOKHOCTY OBUIM IIOTYYEHBl HEOJLHO3HAYHbIE
pesynbrarsl. Ceponornyeckn aHTureH D ompepensnu rene-
Boit TexHonorueit B ID-kaprax DiaClon ABO/D + Reverse
Grouping, copepxamux antu-D IgM (BioRad, CIIIA) u B
HernpsiMoM aHTurto6ymHoBoM tecte (HAT'T) ¢ peakTuBoM
ID-DiaClon antu-D IgG (BioRad, CIIIA). Xapaxrep ar-
IJIIOTMHALMN SPUTPOIUTOB OI[eHVBAIM B MHTepBaje OT 1+
1o 4+. TeHeTudyeckue yMccmeoBaHysA MPOBOAVIN METOLOM
TIOJIMMEPA3HON IIeITHONM peaKIVy B peajbHOM BpeMeHI,
ucnonp3ys Habop peaktuBoB RBC-Gene D weak/variant
(Inno-Train, Tepmanmns), MO3BOIAIOIMIT UAEHTUPULUPO-
BaTh cnabdsle D tumnos 1; 1.1; 2; 3; 4; 4.0; 4.1; 4.2 (DAR); 5; 11;
14; 15, 17. Boienenne renomuoint JTHK ocymecTsnsanm c no-
Motbio Komiutekta peareHToB « JHK-cop6-B» (AmpliSens,
Poccust) U3 LielbHOI KpOBM, B3ATON B IPOOMPKY C 5%
K23TA.

Pe3ynbratbl

B ID-kaprax, cogepxamux antu-D IgM, B 5 cmy4asax ar-
[IIOTMHALNS OTCYTCTBOBA/IA, B 4 CIydasiX pesy/IbTaT ObLI
coMHUTENbHBI (+/-). B 11 obpasnax Habmomanace cmabas

DT-04

arrIoTUHALNS OT 1+ 10 2+. B HAT'T B 5 o6pasuax arro-
TUHALUM He HAOJII0ja/IoCh, B OCTANTbHBIX 06pasijax Xapak-
Tep arrmoTHHALMK Kojebancs ot 1+ o 3+. B pesynbrate
MOJIEKY/IIPHO-TEHETUYECKOTO  TUIMPOBAHUS  BBLABICHO
npucyrcrere D crmabpix anTureHos B 12 obpasuax. Crer-
uduaHocTp D cmaboro 6blma IpencTaBiIeHa CIeYIOLMMU
tumamu: 1; 1.1; 2; 3. RHD*D weak type 1 o6napyskeH y 2 fo-
HopoB, RHD*D weak type 1.1. y Tpoux. ¥ 2 fOHOPOB BBbIsB-
ner RHD*D weak type 2. RHD*D weak type 3 BcTpedancs
vamie — 5 ciay4daeB (25%). Jpyrue tunel antureHa RHD*D
weak (4, 4.0, 4.1, 4.2 (DAR), 5, 11, 14, 15, 17) auarHocTupo-
BaHbI He 6bUI. B 3 cryuasx ren RHD He 6b11 06HApyKeH,
YCTAaHOBJIEHA OTPUI[ATE/bHAS Pe3yC-IIPUHAMIEKHOCTD; B 5
cTydasx oOHapy)KeH OOBIYHBIT D aHTUTeH.

3aknyeHue

Ceponornyecku 1o pesynpraram HAI'T y 5 moHopoB Be-
pubunupyerca OTpUIaTeNbHasA Pe3yC-IPUHAMIEKHOCTD,
OIHAKO TO/BKO y 3 13 HUX OTCyTCTBOBan reH RHD, B 2 cy-
JasgxX ObUIM OOHAPY>KEHBI ajIebHbIe BAPMAHTHI aHTHUIEHA
RHD*D weak. [IpuMeHeH1e MOTIEKY/IAPHO-T€HETYECKOTO
TUIIMPOBAHMA MTO3BOIMIO JOCTOBEPHO YCTAHOBUTH pe3yc-
IPYHAJJIEKHOCTb JJOHOPOB ¥ OINpPEJENUTh TUIIBI CTaboro
aHTureHa D.

KnioueBble cnoBa

Pesyc-npunapne;XxHOCTb, ONIpeenene, rpynmnosoi D anTu-
reH, D c1a6biii.

| Antibodies to human leukocyte antigens (HLA) in patients with multiple myeloma
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Russian Research Institute of Hematology and Transfusiology, St. Petersburg, Russia
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Introduction

According to published data, up to 50% of newly diagnosed
multiple myeloma (MM) patients can present with renal in-
sufficiency, 20% with severe renal impairment and 10% re-
quiring dialysis. Patients with MM account for about 2% of
the dialysis population, but have a 2.77-times higher risk of
death compared to other dialysis patients (Wirk B., 2011).
Due to the low overall survival of patients with MM under-
going dialysis, kidney transplantation may be an alternative
option for renal replacement therapy for carefully selected
patients (Heybeli C. et al., 2022). The presence of pre-exist-
ing anti-HLA antibodies at a high titer in the patient is as-
sociated with the difficulty of selecting a compatible donor
and the risk of humoral rejection of the transplant. The aim
of our study was to determinine the frequency of anti-HLA
antibodies in patients with multiple myeloma.

Materials and methods

The study included 38 patients with MM who were treated at
the Russian Research Institute of Hematology and Transfu-
siology since 2016 to 2023. The median age of the examined

patients was 55 years (range 41-75 years). The male/female
ratio is 17 to 21. The period from diagnosis to the date of an-
ti-HLA antibody determination ranged from 3 to 36 months.
Main part of the patients (92%, 35 cases) received borte-
zomib-based therapy. Detection of anti-HLA antibodies in
blood serum samples was carried out using the LIFECODES
LifeScreen Deluxe kits (Immucor Transplant Diagnostics,
USA) and Luminex 200 multiparameter analyzer (Luminex
Corporation, USA). The result was evaluated as positive at
mean fluorescence intensity (MFI) more than 500 units.

Results and discussion

Allosensitizing events in the anamnesis were established
only in females. Transfusions of blood components were
carried out for 33.3% of females (7 patients). Of note, 90.5%
of females (19 patients) had a history of pregnancy: 1-2 preg-
nancies in 10 cases, 3 or more pregnancies in 9 cases. All
females who underwent transfusion of blood components
had previous pregnancies (2 to 5). Myeloma nephropathy
was detected in 13.2% of patients (5 cases, 4 males and 1 fe-
male). Antibodies to HLA antigens were detected in 7.9% of
cases (3 patients). Antibodies to HLA class I antigens were
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found in 2 out of 38 examined patients. E.g., patient M. is
a female, 64 years old, pregnancy - 1, transfusion of blood
components - 0, with maximum MFI value of 3044. Patient
K. is also a female, 63 years old, pregnancy - 2, transfusion of
blood components - 0, with maximum MFI value of 526. An-
tibodies to HLA class II antigens were found in one patient
(female, 44 years old, 4 pregnancies, no blood transfusions,
maximum MFI value of 791). The frequency of antibodies to
class I and IT HLA-antigens in the examined patients did not
significantly differ (5.3% vs. 2.6%, p=0.6). According to med-
ical history, the presence of anti-HLA antibodies in the ex-
amined females was most likely a consequence of pregnan-
cy. The established degree of sensitization was intermediate

DONORSHIP AND TYPING |

(MFI in the range of 500-3000) according to the approach of
Borovkova N.V. et al. Patients with anti-HLA antibodies had
not renal insufficiency at the time of examination.

Conclusion

The frequency of anti-HLA antibodies in patients with mul-
tiple myeloma was 7.9%. Significant differences in the fre-
quency of antibodies to class I and class II HLA antigens
have not been established.

Keywords

Allosensitizing event, anti-HLA antibodies, multiple myeloma.

AHTuTENa K aHTMreHam nenkountoB (HLA) y 601bHbIX MHOXeCTBEHHOH MUENOMON

Enena B. Kyspmuy, Vipuna E. IlaBnosa, Visan V1. Koctpoma, Cepreii B. Ipumaes

Poccutickuti Hay4HO-Ucce008amenvcKuti uHcmumym zemamonoeuu u mpaucdysuonozuu, Cankm-Ilemep6ype, Poccus

Beepenue

CormacHo onyOnMMKOBaHHBIM JAHHBIM O 50% MaIeHTOB C
BIIepBbIE IMAaTHOCTMPOBAHHOM MHOXXeCTBEHHOI MIeTOMOII
(MM) MOTryT CTpajath IIOYEYHOI HELOCTATOYHOCTDIO, 13
HUX y 20% BBIABIAETCA TsDKeNas IodeyHas HeZoCTaTod-
HOCTb 1 10% Tpebyercst guanus. Cpeny maryeHToB, 3aBU-
CUMBIX OT Auanusa, 6onbHbie MM cocTaBiasAnT 0Kono 2%,
OJIHAKO MMEIOT B 2,77 pa3a 6ojee BBICOKIIT PUCK CMEPTH 10
CpaBHEHMIO C TAL[MeHTaMu ¢ gpyrumu Hozomorusamu (Wirk
B., 2011). M3-3a HU3KOI 0OLIell BBKMBAEMOCTI IIALVIE€H-
ToB ¢ MM, HaxomAmMXCA Ha AManu3e, aJbTepHATUBHBIM
BapMaHTOM 3aMeCTUTEIbHO ITOYeYHON Tepanuu Ajis TIa-
TENbHO OTOOPAHHBIX OOTBHBIX MOYKET CTaTh TPAHCIUIAHTA-
uus mouku (Heybeli C. et al., 2022). Hannune y manmenra
npencyuecTByomux autu-HLA aHTUTen B BLICOKOM TUTpe
aCCOLMMPOBAHO CO CIOXKHOCTBIO MOOOpPa COBMECTVIMOTO
TOHOpa OPTaHHOTO TPaHCIIAHTATA ¥ PUCKOM IyMOpPaibHO-
ro oTTopkeHus. llenb nccnenoBanms cocTosa B onpefene-
HUU 4acTOThl aHTU-HLA-aHTUTen y MalMeHTOB ¢ MHOXe-
CTBEHHOI MMEIOMOIA.

Marepuanbl n MeToAbl

B wuccnenoBanme BKOYeHBI 38 TMAIMEHTOB C OUAarHO30M
MHOXeCTBEHHas MueaoMa, Haomopasuuxcs B OI'BY Po-
cHUUI'T ®MBA Poccun B mepuop, 2016-2023 rr. Meagnana
BO3pacTa 00C/IeOBaHHBIX OOIBHBIX COCTaBIIA 55 j1eT (Ru-
amasoH 41 - 75 yet). Pacnipenenenne no reuiepHoMy mpu-
3HaKy: 17 my>x4uH u 21 xeHmuHa. I[lepuon oT mocTaHOBKM
IMarHosa io Jatel onpenenenns antu-HLA anTuTten cocra-
BWJI OT 3 10 36 Mecs1ieB, OCHOBHAs 4acCTb MaineHToB (92%,
35 4eloBeK) IONYYMIN TepalMio Ha OCHOBe