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XIV R.Gorbacheva Memorial Symposium Hematopoietic Stem Cell
Transplantation. Gene and Cellular Therapy: A general overview

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

RM Gorbacheva Research Institute of Pediatric Oncology, Hematology and Transplantation, B.V. Afanasyev Department of Hema-
tology, Transfusiology and Transplantation with a Course of Pediatric Oncology, Pavlov University, St. Petersburg, Russia

Prof. Dr. Alexander D. Kulagin
E-mail: kulagingem@rambler.ru

The XIV Symposium in memory of R. M. Gorbacheva was
arranged this year at the facilities of St.Petersburg State
I. Pavlov Medical University in the “hybrid” format. Due to
current limitations, the face-to-face sessions were attended
by 50 specialists from different regions of the Russian Fede-
ration who are directly involved into hematopoietic stem
cell transplantation (HSCT) programs. Up to 200 special-
ists from Russia and many renown experts in this field from
European countries, USA, Japan, Israel, Brazil, Australia
participated in the online sessions of the Symposium.

Two pre-congress days (September 16-17, 2020) concerned
the most relevant issues of modern drug treatment in he-
matology, oncology, HSCT and supportive care. The prob-
lems of infectious complications and their control were
elucidated by Prof. Nikolay Klimko and Dr. Marina Popova
(St. Petersburg, Russia). Among the keynote reports, one
could mention the results of randomized study (RACE) con-
cerning eltrombopag implementation into the first-line im-
munosuppressive treatment (IST) therapy in acquired aplas-
tic anemia (AA), presented by Prof. Regis Peffault de Latour
(Paris, France), the chairmen of SAA Working Group of the
EBMT. Resistance and intolerance to targeted therapy of
myelofibrosis, like as its significance for HSCT performance,
was discussed by Prof. Claire Harrison, Donald McLornan
(London, UK), Dr. Elena Morozova (St. Petersburg, Russia).
Biological interpretation and results of the key studies of
venetoclax in acute myeloblastic leukemia (AML) in elderly
patients were presented by Andrew Wei (Melbourne, Aus-
tralia). In a series of reports, Prof. Vadim Ptushkin, Gayane
Tumian, Vladimir Vorobyev (Moscow, Russia), as well as Dr.
Natalya Mikhailova, Marina Ivanova, Olga Pirogova, Sergey
Gritsaev (St. Petersburg, Russia) and other speakers high-
lighted the most difficult and promising issues of lymphoma,
chronic lymphoid leukemia (CLL) and multiple myeloma
treatment. Advances in therapy of FLT3-positive AML with
midostaurin were discussed at the session attended by Prof.
Elena Parovichnikova (Moscow, Russia), Konstanz Doehner
(Ulm, Germany), Francesko Buccizano (Rome, Italy), Sergey
Bondarenko (St. Petersburg, Russia).

The morning session of September 18, 2020 was dedicated to
the memory of Professor Boris Afanasyev. A special lecture
was held by Prof. Ludmila Zubarovskaya. She highlighted his
professional way in details, and his tremendous contribution
to clinical and experimental hematology, implementation
and development of HSCT in Russia. Professor Axel Zander
(Hamburg, Germany) presented a 30-year story of cooper-
ation between Hamburg and St. Petersburg in the field of
hematopoietic stem cell transplantation (HSCT) and trans-
lational studies. Prof. Rumyantsev (Moscow, Russia) noted

research merits of Prof. Afanasyev and his coordinating role
for development of Russian hematological clinics.

Several special lectures concerned HSCT applications in
acute leukemia (AL) treatment. Efficiency and reliability
of allogeneic HSCT, along with current therapeutic options
was demonstrated by Prof. Robert P. Gale (USA). Drawbacks
and limitations of evidence-based clinical studies in HSCT
and competing therapeutic options were listed by Dr. Ivan
Moiseev (St. Petersburg, Russia). The aspects of HSCT appli-
cations combined with novel targeted drugs were discussed
by Prof. Dieter Holzer (Frankfurt, Germany). The issues
of clinical decisions on HSCT timing within programmed
therapies of AML were considered in the lecture presented
by Prof. Elena Parovichnikova (Moscow, Russia). Further
evidence on safety and efficiency of current haploidentical
HSCT regimens was presented by Dr. Sergey Bondarenko
(St. Petersburg, Russia). A comprehensive lecture by Prof.
Hans-Jochem Kolb (Munich, Germany) concerned the role
of malignant stem cells escaping immune surveillance, even
in optimally treated leukemia.

The session Chronic hematological malignancies was
opened by Prof. Moshe Mittelman (Tel-Aviv, Israel), who
based on his long-term experience with myelodysplastic
syndrome (MDS), a quite heterogenous disorder which
needs highly individualized treatment approaches. Later
on, Professor Nicolaus Kroger (Hamburg, Germany), the
EMBT President, held a special lecture concerning high-risk
MDS, where a number of specific mutations and chromo-
some markers are considered important risk factors requir-
ing intensive therapy. Dr. Alina Kohkno (Moscow, Russia)
presented data on HSCT option in treatment of this disorder.
Professor Ruediger Hehlmann (Germany), summarized the
data on additional chromosomal aberrations as a high-risk
factor in the situations with advanced chronic myeloid leu-
kemia (CML) assuming more intensive treatment in such
cases. Similar aspects of HSCT were discussed by Dr. Elena
V. Morozova (St. Petersburg, Russia).

Clinical aspects and experimental approaches to immune
therapy in oncohematology were discussed at a special ses-
sion. Professor Robin Foa (Rome, Italy) compared relative
efficiency and expenditures of therapies with bispecific mon-
oclonal antibodies and CAR-T cells in acute lymphoblastic
leukemia (B-ALL). Promising antigenic targets and appro-
priate substances for immune therapy in multiple myeloma
were discussed by Prof. Laurant Garderet (Paris, France).
Studies in metabolic and regulatory mechanisms suggest
novel molecular targets for multiple myeloma treatment de-
tected, mostly, under experimental conditions, as reported
by Prof. Magne Borset (Trondheim, Norway). Potential
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antitumor effects of distinct mushroom extracts were report-
ed by Dr. Jon-Magnus Tangen (Oslo, Norway).

Several lectures concerned HSCT and gene therapy in
non-malignant disorders. One should note a lecture by
Prof. Gerard Wagemaker (Rotterdam, The Netherlands)
where a number of inherited diseases were discussed as can-
didates for safe and effective gene therapy, as shown in ex-
perimental models. Prof. Andrea Bacigalupo (Rome, Italy)
summarized current data on haploidentical HSCT (haplo-
HSCT) in non-malignant disorders, focusing on appropri-
ate conditioning regimens and graft-versus-host disease
(GvHD) prophylaxis. Prof. Shinji Nakao (Kanazawa, Japan)
reported on a novel clinical variant of immune-mediated
graft dysfunction against retained complete donor chimer-
ism. Prof. Dmitry Balashov (Moscow, Russia) reported on
efficiency of TCRab cell depletion technique in haplo-HSCT.
Prof. Belinda Pinto-Simoes (San-Paolo, Brazil) shared her
experience with haplo-HSCT in bone marrow failure syn-
dromes. Strategies of severe aplastic anemia treatment, role
of conventional immunosuppressive therapy and HSCT
were considered by Prof. Alexander Kulagin (St. Petersburg,
Russia).

Pediatric session was opened by Professor Olga Aleynikova
(Minsk, Republic of Belarus). She summarized their long-
term experience with HSCT in treating leukemias and in-
herited diseases in the Republic of Belarus. Dr. Claudia Blatt-
mann (Stuttgart, Germany) shared her data about long-term
complications of chemotherapy and autologous HSCT in
pediatric patients, focusing on diagnostics and management
of chronic organ pathology and ototoxicity. Larisa Shelikho-
va (Moscow, Russia) presented their positive results of HSCT
on the platform of TCRab cell depletion in acute leukemias.
Single-center data from RM Gorbacheva Research Institute
concerning haplo- and allogeneic HSCT in pediatric setting
were presented by Dr. Olesya Paina and Prof. Elena Semeno-
va (St. Petersburg, Russia). Dr. Kirill Kirgizov (Moscow, Rus-
sia) reported his own data on efficiency and arrangement of
HSCT in pediatric solid tumors. Dr. Inna Markova discussed
therapeutic effects of monoclonal antibodies in patients with
refractory ALL.

A special session on lymphomas started with a comprehen-
sive lecture by Prof. Anna Sureda (Barcelona, Spain) featur-
ing different approaches to therapy of refractory/relapsing
Hodgkins lymphoma. A report by Prof. Manuel Abecasis
(Lisboa, Portugal) was focused on proper timing and relative
efficiency of myeloablative and reduced-intensity condition-
ing regimens in lymphoid malignancies. Different approach-
es to targeted and immune therapy of lymphomas were
demonstrated in the report by Kirill Lepik (St. Petersburg,
Russia). A lecture by Dr. Katia Beider (Tel Hashomer, Israel)
concerned individual efficiency of CAR-T cells, due to their
aging or exhaustion, thus causing decreased therapeutic effi-
ciency in B-cell malignancies.

Several reports were dedicated to complications of HSCT.
E.g., Dr Jan Styczynsky (Bydgoszsz, Poland) provided an
overview of fungal infections post-transplant, including di-
agnostic strategy and choice of antimycotic drugs. Dr. Dina
Averbuch (Jerusalem, Israel) made a report on rational an-
tibacterial therapy after HSCT in the era of antibiotic resist-
ance. An optimized protocol of antimicrobial therapy based
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on evaluation of microbial colonization was presented by Dr.
Marina Popova (St. Petersburg, Russia).

Two lectures concerned the issues of post-transplant
veno-occlusive disease (VOD). A special report on clinical
aspects of VOD was presented by Prof. Tapani Ruutu (Hel-
sinki, Finland). Difficulties with hematological evaluation of
altered erythrocytes and platelets after HSCT and in VOD
were discussed by Dr. Gina Zini (Rome, Italy).

A special session dedicated to cell and gene therapy was tra-
ditionally performed in framework of the Symposium. Prof.
Boris Fehse shared the results of cooperation between Ham-
burg and St. Petersburg in the field of molecular diagnostics
and therapy over last 2 decades, with its implementation into
medical practice. Dr. Ildar Barkhatov (St. Petersburg, Russia)
reported about different molecular methods aimed to detec-
tion of donor chimerism, evaluation of mutational landscape
and microenvironment of leukemia cells. An impressive re-
port was performed by Andrey Gorchakov (Novosibirsk,
Russia). His team has obtained and characterized specific
neutralizing antibodies against the new SARS-CoV2 virus.
Tatyana Belovezhets (Novosibirsk, Russia) presented their
data on the sequence-specific analysis of CART cell activities
aimed for better understanding precise mechanisms of their
effects. Dr. Alexey Petukhov shared recent information on
developments in the field of allogeneic CAR-T cell technolo-
gies at the V. Almazov Center in St. Petersburg.

Translational research was presented in several contribu-
tions. E.g., Gerard Wagemaker (Rotterdam, The Nether-
lands) described current situation in the field of gene ther-
apy of several inherited disorders, focusing on clinical trials
oriented for gene therapy.

Dr. Erik Ehrke-Schulz (Witten, Germany) reported on tai-
lored adenovirus-based vectors exhibiting different tissue
tropism, due to usage of distinct adenovirus subspecies. An-
other path of studies was presented in the lecture by Dr. Zol-
tan Ivich (Langen, Germany) who further developed an ef-
fective platform for a non-viral delivery of target genes based
on the Sleeping Beaty transposon technique which could be
used, e.g., for CAR-T cell production.

Dr. Alena Shakirova reported on efficiency of TALEN-me-
diated CCR5 gene editing in native human hematopoietic
cells. A report by Dr. Claudi Mussolino (Freiburg, Germa-
ny) concerned problems and prospective tools for improved
on-target gene editing in hematopoietic stem cells. Similar
aspects, i.e., reduction of the off-target effects of gene-edit-
ing nucleases were concerned in the report by Shengdar Tsai
(Memphis, USA).

A deep insight into potential applications of gene editing
was presented by Dr. Fedor Urnov (Los Angeles, USA). He
informed the audience about initial clinical trials on gene
therapy of hemophilia B, sickle cell anemia and thalassemia.
He suggests that this approach would be effective even for ra-
diation protection in radiotherapy-treated patients. Another
optimistic prognosis for current development of cellular and
gene therapy was given by Prof. Hans-Peter Kiem (Seattle,
USA).

Two reports concerned experimental nanoparticle carri-
ers for delivery of biological molecules into target cells and
re-directed distribution by magnetic fields, thermal effects
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etc. (Dr. Albert Muslimov, Dr. Alexander Timin (St. Peters-
burg, Russia).

Clinical aspects of cellular therapy were presented in a report
by Prof. Michael Maschan (Moscow, Russia) in particular de-
scribing wide experience with CAR-T cell implementation in
pediatric leukemias, and discussing their successful use and
potential pitfalls. Dr. Olga Gavrilina also shared her experi-
ence in cell therapy of lymphomas. The Hamburg experience
in treatment of B cell lymphomas with CD19 CAR-T cells
was summarized by Dr. Francis Ayuk (Hamburg, Germany).

Consulting opportunities for developers of novel cellular
products with expert bodies were discussed in details by
Ekaterina Melnikova, the qualified Russian expert in the
field. Dr. Mikhail Samsonov (Moscow, Russia) shared his
viewpoint on current legislation in the area of cellular thera-
py and, especially, the needs for improved licensing and reg-
ulatory procedures for advanced medicinal cell products in
Russia.

Poster communications covered all the research areas pre-
sented at the Meeting. About 40 presentations were evalu-
ated in online format, and were subjected to reviewing by
the competent international panel of experts. The following
posters were awarded at the R.Gorbacheva Memorial Meet-
ing: 1 prize was awarded to the study by Dr. Bella Ayubova
et al. concerning notable clinical efficiency of gemtuzumab
ozogamicin combined with FLAG regimen as a bridge thera-
py to HSCT in refractory and relapsed AML patients. The 2™
place was taken by Dr. Zoya Konova et al. with their data on
flow cytometry-based MRD detection as a strong prognostic
factor for increased relapse risk after allo-HSCT. The poster
presented by Dr. Olga Kudyasheva was also awarded (3™ po-
sition). The study revealed safety and good clinical efficiency
of autologous HSCT in AL amyloidosis.

0630p poknapos Ha XIV cumnosunyme namatu P.M.Topbaueson
«TpaHCnNaHTaLMA reMono3TUYECKNX CTBOMOBbIX KIETOK. [eHHasa u

KJ1eTOYHaA Tepanna»

Anexceii b. Yyxnosun, Anexcanap [I. Kynarus, rmaBHblii pegakrop, ;kypHan «Knerounas Tepanusa u TpancimanTamms»

HI demckoii onkonozuu, cemamonozuu u mparcnaanmonozuu um. P. M. Topbauesoti, kagedpa eemamonoeuu, mparcgysuono-
euY U Mpaxcnaanmornoeuu ¢ Kypcom demckoti onxonozuu PIIO umenu npogeccopa b. B. Apanacvesa, Ilepsuiii Cankm-Ilemep-
6ypeckuii 2ocydapcmeentolii meOuyunckuti ynusepcumem um. V. I1. Ilasnosa, Canxm-Ilemep6ype, Poccus

XIV cummnosnym mamaru P.M.Top6aueBoit B 3TOM TORy
npoBopmwicss Ha ©Oase Ilepsoro Cankr-IleTep6yprcko-
IO TOCY[JapCTBEHHOTO MEAVIIVHCKOIO YHMBEPCUTETA JIM.
V.I1aBnoBa B rubpupHoM opmare. B cBA3M ¢ cyLIecTByIO-
LIVIMI OTPAaHUYEHIAMY, OYHbIE CECCUN TTOCEIIAIN OKOIO 50
CIELMANNCTOB U3 PAa3INYHBbIX pernoHoB Poccuiickoit Pe-
fepanny, HeIOCPeACTBEHHO BOBJIEYEHHBIE B IIPOIPaMMBbI
TI'CK. B gycTaHIMOHHOII TpOrpaMMe HOCTOSAHHO Y9acTBO-
Banu fo 200 cnenyanuctoB Poccun 1 n3BecTHbIE 9KCIIEPTHI
n3 crpad Esponsl, CIIA, Anonun, VMspanna, bpasunnn,
ABcTpanun.

[Tpe-xourpecc guu 16-17 certsibps 2020 roga 61 MOCBS-
I[eHbI Haybo/Iee aKTyaIbHBIM IIPOO/IeMaM COBPeMeHHOI] Jie-
KapCTBEHHOII Tepanuy B remaTtonorun, oukonoruu, TTCK,
COIpOBOAUTENbHOI Tepanuu. [Tpobiemy KOHTpOIIs nH(peK-
LVOHHBIX Oc/IoKHeHu# ocBetwm npod. H.H.Kmmnmko u
M. O. ITonosa (Canxr-Iletep6ypr, Poccust). Cpenn xmtode-
BBIX IOK/Ia[IOB CJIef[yeT OTME TUTD IaHHbIE PAaH/[OMI3VPOBAH-
Horo uccnegosanust RACE 1o BkmodeHnio snrpombornara B
nepsyto mHmo VICT npro6peTeHHOI ammacTUYecKoil aHe-
MMM, KOTOPBIE TIPECTAaBIWI IPeficefaTe/lb paboder TPyIIbl
TspKenbix popm AA (SAAWP) EBMT npod. Pemxuc Iledo
me Jlatyp (ITapimx, ®panuns). PesucreHTHOCTN U Helepe-
HOCUMOCTY TapreTHON Tepamuy Muenopnudposa, a Takxe
ee 3HaueHuwo npu nposefeHun TTCK, 6bUIM MOCBSIEHbI
poxnansl Kmap Xappucon n Jonan Mak/Iopaan (Jlonzos,
Bennkobpuranus), E.B. Mopososoit (Caukr-Iletep6ypr,

Poccus). bruonorndyeckoe 060CHOBaHuUe U Pe3y/IbTaThl KIIIO-
YeBBIX MCCIefoBaHMil BeHeTokmakca mpyu OMJI y moxXwIbIx
ObUIM ITpeficTaBIeHbl AHppIo Boio (MenbOypH, ABcTpanus).
B cepun poxmamos mpod. B.B.IItymkun, I.C.Tymss,
B.1.BopobreB (MockBa, Poccmsa), H.Bb.Muxaiinosa,
M. O. VBanosa, O.B. [Iuporosa, C.B. Ipunaes (Canxr-Ile-
TepOypr, Poccus) u gpyrie JOKIaguyKyl OCBeTMIN Hanbo-
Jlee TPYLHbIE Y EPCIEKTUBHBIE ACIIEKThI JIeYeHIs TUM(OM,
XPOHMYECKOTO MMM(OJIeIKo3a I MHOXKECTBEHHOI MIeNo-
meL. IIporpeccy mewenmss FLT3+ OMJI mupgocraypuHOM
ObUTa ImocBsleHa ceccyus ¢ ydactueM npo¢. E.H.ITapo-
BryHMKOBOI (MockBa, Poccust), Koncraun [Iénep (Yabm,
Tepmanus), Opandyecko bywunmano (Pum, Mramusa) u
C.H.bonpapenko (Cankr-Iletepbypr, Poccus). 3acemanue
18 centsbpst 2020 6bUTO MTOCBAILIEHO MaMsTH mpodeccopa
Bopuca AdanacpeBa. B crienmanproit ey npod. Jlof-
muta 3ybapoBcKas HMOLPOOHO OcCBeTmNIa ero Ipodeccuo-
HaJIBHBIIL ITyTh Y OTPOMHBIIT BK/IaJ| B KIMHUYECKYIO U 9KC-
[IepYIMEHTA/IbHYIO [eMaTOJIOTHUIO, CTAHOBJICHNUE M Pa3BUTIE
TI'CK B Poccyn. Ilpod. Axcens Lanpep (Fam6bypr, Iepma-
HUSA) pacckasan o 30-7eTHell MCTOpUM COTPYRHUYECTBA
Tam6ypra n Cankr-IleTepbypra B 067acTn TpaHCIITaHTa-
LU TeMOTIO3TIYeCKUX CTBOMOBBIX K1eTok (TT'CK) u TpaHc-
JIALMOHHBIX ccnenoBanmit. IIpod. Anexcannp Pymsanues
(Mocksa, Poccust) oTMeTm1 HaydHbIe JOCTVDKEHUA Ipood.
b.B. AdaHnacpeBa 1 ero KOOPAMHUPYIOLIYIO POIb B pas3BU-
TUU POCCUIICKUX TeéMaTOIOTNYECKIX KINHMK.
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Heckonbko cnenyanbHbIX €KUM KacalUCh IPUMEHEHN
TTCK npnu nevenun ocrpbix neiikosos (OJI). DddexTns-
HOCTb 1 HajexHocTb amnorenHoit TI'CK, Hapangy c ume-
IOIIMMICST TepPaleBTHYeCKMMY ONUMAMM ObUIa MMOKasaHa
upod. Pobeprom II. Taitmom (CIIA). Hegocratku u orpa-
HIYEHNA TOKa3aTelTbHBIX KIMHIYECKIX VICCTIeOBaHMIl IIpK
ucnonbzosanyy TT'CK 1 [ONOMHUTENTbHBIX TepaneBTHIYe-
CKMX BapMAaHTOB ObUIM yKasaHbI I-poM VIBanoMm. Moucee-
BoIM (CaHkT-ITetep6ypr, Poccust). AcreKTsl mpUMeHEHUs
TTCK B kOMOMHAINY C HOBBIMIU TapPreTHBIMM IIpelapaTaMu
o6cyxpaan npod. Qurep Xénvrep (Ppauxdypt, Tepmanus).
Bornpochl KIMHMYECKNX peUIeHMII 110 CPOKaM NPOBENEHM
TTCK B paMKax HpOrpaMHOTO JIe4eHUst OCTPOro MUeI00-
nactHoro sneitkoza (OMJI) paccMOTpeHBI B fokiage mpod.
Enens! [TapoBuunukosoit (Mocksa, Poccus). Janbuerinie
IOKa3aTeNbCTBA 6e30macHOCTU U 9 (eKTUBHOCTH Cylije-
CTByOIIMX pexymos ramnoupentnynoir TTCK mpepcra-
Buz fi-p Cepreit Bougapenxo (Cankr-Iletep6ypr, Poccus).
CopepxarenpHas jeknus mpod. Xauca-Moxema Kombba
(Mronxen, IepmaHus) kacamach poOIM 3/70Ka4eCTBEHHBIX
CTBOJIOBBIX K/IETOK, YXOOAIIMX OT VMMYHHOIO Haj3opa
JaKe IIPY OIITMMAJIbHOI Tepaluu JIEIKO30B.

Ceccuto  «XpOHMYECKNe TIeMaTolnormyeckie HOBOOOpa-
30BaHMA» OTKPbLT npodeccop Morre Mutrenbman (Tenp-
ABus, Vspaub). Ero nexums 6blma 0OCHOBaHa Ha JUIUTENb-
HOM OIIbITe BEJieHUsA MMEeIOfUCIUIACTIMYECKOTO CHHApOMa
(MJIC) - BecbMa reTepOreHHON IPYIIIbI 3a00MeBaHMIL, KO-
TOpBle TPeOYIOT MHANBYUAYaIN3UPOBAHHOTO MOIXOfIA K JIe-
gyenuio. [Toxe npesunent EBMT npod. Huxonayc Kpérep
(Tam6ypr, [epMaHMA) NpeACTaBUI CIIELMATBHYIO JTEKLNIO
orHocuTenbHO rpynn MJIC BBICOKOTO pucKa, Ifie YMCIIO
crienuuecKux MyTaINil 1 XPOMOCOMHBIX MapKepOB CUN-
TAIOTCS BXHBIMM (DAKTOPAMU PUCKA, TPeOYIOLMMIU WH-
TeHcuBHON Tepanyu. I-p Amuna Koxuo (Mocksa, Poccus)
momnokua faHHble 1o npuMeHennio TT'CK B nedennn storo
3abonesanus. [Ipodeccop Progurep Xenomann (Tepmanns)
npuBen 06061IeHHbIe JaHHbIE O JOMOTHUTENbHBIX XPOMO-
COMHBIX abeppalusax B KauecTBe GpaKTopa BHICOKOTO PUCKa
B CUTYallMy C MPOTPECCHMPOBAHNEM XPOHMYECKOTO MMeTO-
upHoro nerikosa (XMJI), mpepmonaras 60/ee MHTEHCHBHOE
JledeH1e B MOJJOOHBIX CITyYassX. AHAIOTMYHbIE aCIIEKTHI IPU-
meHenus TTCK mpu XMJI o6¢cyxpamuce B joknaze Enensr
Mopososoit (Cankt-Iletep6ypr, Poccns).

Knnuuyeckme acmekTbl M 9KCIEPUMEHTAIbHbBIE IIOJXOMIbI
K MMMYHOTEpaluyl B OHKOTeMaTONIOIMy OOCYXJamuch Ha
crienanbHoM 3acegannin. Ilpodeccop Pobun ®oa (Pum,
VTtanus) cpaBHMBAJ OTHOCUTENBHYIO 9(QPeKTUBHOCTD U
pacxofpl Ha JiedeHue NPy MCHONb30BaHUM Oucnenudye-
CKMX MOHOKJIOHaJbHBIX aHTHTen wim CAR-T-kmeTok mpm
octpom numpobractHom neitkose (B-OJUI). Ilpodeccop
Jlopaun Tapgpepe (Ilapmx, ®PpaHius) paccmarpuBan mep-
CIIeKTVBHBIE ~AHTWUIEHBI-MUIIEHN ¥ COOTBETCTBYIOIINE
IIpenaparsl /I MIMMYHHOJ Tepalyy IPY MHOXKeCTBEHHON
muenome. ViccmenoBaHue MeXaHIU3MOB MeTabONMM3Ma 1 pe-
TyIALMY yKasblBaeT Ha HOBBlE MOJICKY/LIPHBIC MUIIEHU
OISl JIedeHUs] MHO>KECTBEHHON MIETIOMBI, BbISIBIIEHHbIE, B
OCHOBHOM, B 9KCIIEPUMEHTE, O 4eM coo0umn npodeccop
Marue Bopcer (Tponpaxeiim, Hopserus). IlorenunanbHble
IIPOTUBOOIYXO/eBble 3¢ (EKTH Pa3INYHBIX IKCTPAKTOB
rpu6os orucan 11-p Vlon-Maruyc Tanren (Ocno, Hopserns).
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Heckonbko coobuennit kacamncs mpumenenust TI'CK
U TeHHOJ Tepamyuy IpY HEOIYXONeBBIX 3a00/IeBaHILAX.
Cnemyer oTMetuth nekuuio mpod. Iepapma Baremaxepa
(Porrepmam, Hupmepmangsr) rme o6Cys>Kpancs psj Hacleq-
CTBEHHBIX 3a00/IeBaHUII B KayecTBe KaHAMUMAATOB IJIA Oes-
omacHoit U 3¢ deKTUBHOI TeHHOI Tepamuy, 9TO ObIIO HO-
Ka3aHO B 9KCIIEPMMEHTANbHBIX Mofe/six. IIpod. Anapea
Bauynranyno (Pum, Mtamus) 06061 Tekyuiye cBeReHNs
no ramwtonpientnaHol TTCK (rammo-TTCK) mpu Heomyxo-
JIEBBIX 3a00/IeBaHUAX, YaenAsd 0cob0e BHUMaHIe COOTBET-
CTBYIOIIVIM peXMMaM KOHIMIMOHMPOBAHMA U IPOQUIaK-
TUKY peaKIVM «TPAHCIUIAHTAT IpoTuB xo3sauHa» (PTIIX).
ITpod. Cunpnsu Hakao (KanasaBa, SImoHus) cpenan fOKIaz
0 HOBOM KIMHUYECKOM BapMaHTe MMMYHOOIIOCPEIOBaH-
HOI IMCHYHKIMM TpaHCIUIAHTAaTa IpYM COXpaHEeHUM IOJI-
HOro JoHOpcKoro xmmepusma. Ilpod. Imurpuit banamos
(Mocksa, Poccus) coobumn 06 9 peKTMBHOCTH HeTierun
TCRap-xnerox TpaHcmtantata npu ramwio-TTCK. IIpod.
Bennupa IInuTto-Cumoac (Can-Ilayny, bpasunus) nogenu-
mace cobcTBeHHBbIM ombiToM ramio-TTCK npu cunppomax
HEJOCTATOYHOCTM KOCTHOTO Mo3ra. CrpaTermy edeHms
TSDKEJION aIIacTMYecKOl aHeMMM, pO/ib CTAaHJZAPTHON VM-
myHocynpeccusHol Tepamvy 1 TT'CK paccmarpuanich
npodeccopom Anexcanppom Kymarmueim (Cankr-Iletep-
Oypr, Poccns).

IepnaTpudeckyo ceccuro OTKpsUta mpodeccop Ormbra
AneitnykoBa (Munck, Peciy6rmuka benmapycs). OHa 0606-
muna MHoroneTHuit onmelT TTCK npm nefixosax m Ha-
CIe[ICTBeHHBIX 3aboneBaHuAXx B Pecrybnuke Bemapyco.
I-p Knaymma Bnartmann (Ityrrrapr, lepmanus) mope-
JIMTach CBOMMU IAHHBIMM O JOITOCPOYHBIX OCTOKHEHNAX
xyumuotepanuy u ayronornynoit TTCK y 6ompHbIX peteit
C aKIIeHTOM Ha JIMarHOCTUKY ¥ BefleHJe XpOHMYEeCKON op-
TaHHOJ MaTonoruy u oTorokcuaHoctu. JI-p Jlapuca lenn-
xoBa (MockBa, Poccrst) npencraBiia IOSUTUBHBIE Pe3yIb-
tatel TT'CK na miatpopme pemnenun TCRab-kaetok mpu
OCTPBIX JIeJIK032aX. [laHHbIe OIHOLIEHTPOBOTO MICCTIENOBAHMA
HVIW um. P. M. Top6aueoii no ramto- u ajorenHon TTCK
B MEAMATPUUECKON KIVHMKe OBUIM IpencTaBleHbl mpod.
Enenoit Cemenosoit u n-pom Omeceit [Tannoit (Cankr-ITe-
tepOypr, Poccus). I-p Kupunn Kuprusos (Mocksa, Poc-
CIs1) HOJIOXKWUI CBOM PEe3Y/IbTAaThl OLeHKM 9(P(PeKTUBHOCTH
u opranmsanuu TTCK npu comuHbpIx HOBOOOpa30BaHMIX
y meteit. [I-p Vinna MapkoBa o6Cyxana TepaneBTUIeCKue
3¢ PeKTH MOHOK/IOHA/IBHBIX AHTHUTEN Y GONBHBIX C pedpak-
tepubiMu OJIJL.

CrrenimasnbHas ceccys 1o mMM¢oMaM Hadaaach ¢ 06061ao-
miett exuyt mpod. Annbl Cypens! (bapcenona, Vcmanus),
CpaBHMBIIEI pa3IMYHbIe IOFXOADI K Tepanuy pedpaxrep-
HoJl/perupuBupyomeit  mumdombl  XomKkkuHa. JJoKmaz
mpodeccopa Manyans Abekacuca (JIuccabon, ITopryra-
JNA) Kacajcs ONTUMATbHBIX CPOKOB BBIITOTHEHVA M OTHO-
CUTENbHON 3P PEKTUBHOCTY MUENT0A0NTATUBHOTO KOHIUIIN-
OHUPOBAHUA VM PEKUMOB CHVDKEHHOI 3P deKTUBHOCTI IIPU
mMQONIHBIX HOBOOOpasoOBaHUAX. Pas3nnyHble MOXOBI
K TapreTHOI ¥ MMMYHOTepanuu 1uM(QOoM MOKa3aHbl B [0-
xiage f-pa Kupwuna Jlennka (Cankr-Iletep6ypr, Poccus).
Jlexums n-pa Katu Beiigep (Tens Xamomep, Vispannb) Ka-
cayiach nHAMBUAyanbHol o dexruBHocTy CAR T-K1eToK B
CBA3M C MIX CTapEHUEM MU MCTOIIEHUEM, YTO BefleT K CHU-
JKEHHOII TepaneBTIYecKoi 3¢ dexTnBHOCTY Ipy B-K1etoy-
HBIX HOBOOOPa30BaHMUIL.
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| EDITORIAL

Heckonbko HOKIamoB ObUIM MOCBSAIIEHBI OCIOKHEHNUAMU
TI'CK. Tak, n-p SIn Crerumnckmit (bergrom, I[onpira) mpen-
craBu1 0630p rpubkoBeix nHdpeknuit mocte TI'CK, B Tom
4UCTIe — JUATHOCTUYECKYIO CTPATETHIO U BBIOOP aHTUMIUKO-
tiKoB. [I-p Inna ABep6yx (VMepycamum, Vspanns) caemana
IOKJIaJ] O palliiOHAIbHOI aHTUOAKTEepUaIbHOI Teparny Ho-
cre TTCK B apy aHTH6MOTHKOpe3ucTeHTHOCTH. ONTNMU-
3MPOBAHHBII IIPOTOKOT AHTUMMKPOOHOI Tepammim, OCHO-
BaHHBbIIT Ha OljeHKe MUKPOOHOIT Konmounsaruu nocie TTCK,
mpepcraBuia A-p Mapuna Ilonosa (CaukT-ITetep6ypr, Poc-
cus).

JIBe MeKLuM Kacamuch BOIPOCOB BEHOOKKIIIO3MOHHOI 60-
nesuu (BOB) nocne tpancmmantanum. CrenyanbHbIl JO-
KTaf o KmmHn4eckux acrekrax BOB cpenan npo¢. Tamanu
Pyyty (Xenbcunku, Gunnsauans). IIpobnemsr remaronoru-
4eCKOJI OLIeHK) M3MEHEHHBIX 9PUTPOLUTOB U TPOMOOLNTOB
nocne TTCK u npu BOB o6¢cyxpannce B coobuieHny npod.
Ixvael 3unu (Pum, Vitanus).

B pamkax cuMIo3nyMa TpajyIMOHHO IIPOBefieHa OT[e/b-
Has ceccus, NOCBsALIeHHasA KIeTOYHOI ¥ TeHHOM Tepanuin.
ITpod. bopuc dese pacckasan o pesynbraTax COTpyLHIYe-
ctBa Mexy lambyprom n Cankr-Ilerepbyprom B obnmactu
MOJIEKY/LIPHON AMArHOCTUKY VM TEpalluyl Ha IIPOTKEHUU
6onee 20 yeT, M UX BHEAPEHUM B MEAVLIMHCKYIO IPAKTYKY.
I-p Vinppap bapxaros (Caukr-Iletep6ypr, Poccus) coo6-
LT O pas/IMYHBIX MOJIEKY/IAPHBIX METOHaX, IIpefHa3Ha-
YEeHHBIX J/I ONIpefie/IeHIs JOHOPCKOTO XVIMepy3Ma, OLleHKI
MYTalYIOHHOTO JIaHAuadTa ¥ MUKPOOKPY)KEHMs JIeHKO3-
HBIX KJIeTOK. Briewat/aroomuii goxmay coenan Anppei Top-
vyakoB (HoBocubupck, Poccyst). Ero rpynma momyumna u
OXapaKTepy3oBaia crelyduyeckye HeliTpannu3youye aH-
TuTeNna NpoTtus HoBoro Bupyca SARS-CoV2. TatbsHa be-
nosexer; (HoBocubupck, Poccust) mpepcraBuia cBou IgaH-
HBIE O CUKBeHC-crienydudeckoM aHamse aktuBHocT CAR
T-K/IeTOK C LIe/IbI0 YTOYHeHMs MeXaHU3MOB UX 3 peKTuB-
Hocti. JI-p Anexceit IleryxoB mopemmics nHpopManyein
o0 paspabotkax B obmactu annoreHHbIx CAR-T-K1eToYHbIX
TeXHO/MOrni B LieHTpe AnmasoBa (Cankr-IletepOypr, Poc-
cns). TpaHCIALMOHHBIE YICCTIeOBaHN OBUIN IIpeNCcTaBIe-
HBI B HECKO/IBKIX ToKmafax. Tak, npod. lepapn Baremakep
(Porrepmam, Hunepnanysl) 06Cy>Xgan TEKYLIYIO CUTYaLIMIO
B 0071aCTV T€HHOJ Tepanmy HeCKOJbKUX HAaC/lIeCTBEHHBIX
3a00JIeBaHNIl, B OCHOBHOM — K/IMHJYECKUe MCCIeOBaHNmA,
OpMEHTHMPOBaHHbIE Ha TeHHYyI0 Tepanuio. JI-p Opuk Ip-
ke-Ilynpy (Burren, lepmanusa) coobumn 06 MHAMBUAYA-
JIM3VMPOBAHHBIX aJIeHOBUPYCHBIX BEeKTOPaX, IPOAB/IAIOINX
TPOIM3M B OTHOLICHMM pAa3IM4YHBIX TKaHeil, Onarogaps
IIPMMEHEHNIO pas/IMYHbIX IIOABUMIOB afieHoBuUpyca. [Ipyroe
HallpaBjieHyie paboT ObLIO IPEACTaBIeHO B JIEKLMM Ji-pa
3onrana VBuua (Jlanren, lepmaHus) KOTOpBIl paspa-
6aTbiBaeT 3¢ ¢eKTuBHYI0 IIATOPMy [JIA HEBUPYCHOTO
IlepeHoca LieJIeBBIX T'€HOB Ha 0asde TeXHOJIOIMM TPaHCIO-
30Ha, UMeHyeMoro Sleeping Beaty, KOTOpbII MO>KeT OBITh
UCIIONIb30BaH, HanpuMep, md npoaykuum CAR T-kmeTok.
I-p Anena Illaxuposa coobumna 06 apdexTnBHOCTH pe-
maktupoBaHys reHa CCR5 ¢ momormpo cucteMbl TALEN
B HaTMBHBIX I'eMOIIOITHYECKUX KIeTKaxX deloBeka. JJokman
n-pa Knayano Myccomno (Ppaitbypr, lepmanns) xacancs
IIpo6/IeM ¥ MepCIIeKTVBHBIX METOJOB YIYUYIIEHHOTO peflaK-
TYPOBAHNA LIeJIEBBIX T'€HOB B TeMOIIO9TIYECKIX CTBOJIOBBIX
K1eTKax. CXOfiHbIe aClIeKTbl, B T.4. CHVDKEHUE YacTOThI He-

1[e71eBbIX 3¢ PeKTOB HYK/Ieas, UCIONb3YEeMbIX [/Is1 TeHHOTO
penmakTupoBaHmsA, paccMoTpeHbl B goknafe lllenrmap Tcait
(Memdmc, CIIA).

D1y6okuit aHamu3 MOTEHINATLHOTO IIPYMEHEeHVsI TeHHOTO
pemaKTMpoBaHus ObUI IIPefCTaB/IeH B jaeKuuy npod. Pe-
nopa YpHosa (Jloc-Amxenec, CIIIA). O nmponHpopmupo-
BaJI ayJUTOPUIO O MEPBUYHBIX KIMHNYECKNUX VMCIIBITAHMAX
[0 TeHHOII Tepammyu reModuwmu B, cepnoBuaHOKIETOY-
HOIT Teparyu u TamacceMuy. OH Ipenonaraet, YTo TaKo
IOAXOf, MOXeT ObITb 3 PEKTUBHBIM JaKe /IS 3a/jad pa-
AMALMOHHOM 3alLMThl OPTAaHOB y MAL[EHTOB IIPU JTy4eBOIl
tepanun. ONTUMUCTHYECKUIT 0030p COBPEMEHHOIO pas-
BUTVsI KJIETOYHOIT U TEHHOI Tepammy Chean Takxe mpod.
Xanc-Ilerep Kum (Cuarrn, CIIA).

JIBa coobmenns (Anpbept Mycnumos, Anekcauap TumuH)
Kaca/mch paspaboTKu SKCIIEPUMEHTANTbHBIX HOCUTETIEN Ha
OCHOBE HAHOYACTUL, /I JOCTAaBKMU OMONIOTMYECKUX MOJIe-
Ky/I B TapreTHble KJIETKV ¥ UX IePeHale/IMBAHNs C TIOMO-
I[bI0 MATHUTHBIX MOJIE, TEPMUIECKNX BO3IENCTBUI U T.I.

KimHudeckme acmekTsl KI€TOYHOI Tepamuy ObUIM IIpef-
CTaBJIeHbl B Jokaze npod. Muxamna Macyana (Mocksa,
Poccnst), @ MMEHHO, ONMCaH GOMBIION OIBIT B IPUMEHEHUN
CAR T-xjeTok Ipy Jefiko3ax y feTeii, oOCyxuaercs mx
yCIIeIIHOe IIpMMEHEeHMe, a TaKKe MOTeHI[aIbHbIe Hefo-
cratkn. [-p Ompra [aBpwinHa Takke MOAEINIACH CBOVM
OIBITOM B 00/IaCTM K/IETOYHOI Tepammyu mpu nuM¢poMax.
Omuepir Fam6ypra B ieveHnu B-xietounsix mmmMdom nocpes-
crBom CD19 CAR T-xnetok 06061mmun g-p Opancuc Arox
(Tam6ypr, Tepmanmus).

Bompocs! KOHCYIBTUpPOBaHMs Pa3pabOTYNKOB HOBBIX KIIe-
TOYHBIX NPOJYKTOB C 9KCIEPTHbIMM OpPTraHAMMU JIeTa/lbHO
ob6cyxaana ExaTepuna MenbHIUKOBa — KBaIM(UIMPOBAH-
HBIII 9KCIIepT B 3T0M obmactu. [I-p Muxann CamcoHos (Mo-
CKBa, Poccysa) M3M0XKMII CBOIO TOYKY 3peHNA Ha TeKyIlee 3a-
KOHOJATe/IbCTBO B 00/IACTY KJIETOUHOII Tepanuu, 0co6eHHO
He0OXOMMOCTb YITY4IIeHNs PeryIupoBaHIisl U TULIEH3MPO-
BaHIs HOBBIX K/IETOYHBIX IPOAIYKTOB B Poccum.

ITocTepHble coobmenns: (oxono 40 ImpeseHTaLUiT) Kacalnch
BCeX 00yIacTell MCCIeOBaHNA, IIPeCTaBIeHHbIX Ha CHMIIO-
3UyMe, KOTOpBIe OIIeHNBANICh B (hOpMaTe OHJIAIH U IIPOXO-
IMIN pelleH3MpOBaHMe KOMIETEHTHBIM MeXX/[yHapOIHBIM
xropu. Criefyrolyie MocTepHble JOK/Iafbl YIO0CTOUINUCE TIPHU-
30B Cumnosuyma mamsatu P. M.TopbadeBoit: mepBblii mpus
ObUT mpucyxjeH pabore f-pa Benbl A000BOIL U COABT.,
I/ie TIOKa3aHa CYIIeCTBEHHasA KIMHMIeckas ap(HeKTMBHOCTD
reMTysymaba o3oraMuiyHa B codetanuu ¢ pexnmom FLAG
B KadecTBe Opumx-repanuy nepes TI'CK y maiueHTOB ¢
pedpakrepusM U peumpusupyomyM OMJL. Bropoe mecto
IPUCBOEHO Ji-py 30e KoHOBOII 1 COABT. 32 UX JJAHHbIE II0 BbI-
ABJIEHUIO MJMHJMMA/IbHO OCTATOYHON GOJe3HNU C MOMOIIbI0
IPOTOYHOJ IIMTOMETPUM B KaueCTBEe BaYKHOTO IIPOrHOCTIYe-
ckoro (hakTopa MOBBIIMIEHHOTO PUCKA PEIVANBOB IOCIIe all-
norernoy TI'CK. 3-11 mpemueit ObUT HarpaXkfieH MOCTEPHBII
moknap ot fi-pa Ombru Kypsmesolt u coaBr., Iie 6bUIM I1O-
Ka3aHbI 6€30I1aCHOCTD ¥ XOpollas KIMHMYecKas 3PeKTuB-
HocTb aytonornynoit TT'CK npn AL-aMumnmonpose.
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Introduction

Allogeneic hematopoietic stem cell transplantation (allo-
HSCT) gives really chance to prolong the duration of remis-
sion in the patients (pts) with refractory or relapsed AML
(RR AML). The remission rate in RR AML does not achieve
more than 10% and finding new therapeutic options is so
important for such pts. Chemotherapy with high dose of
cytarabine and purine analogues increases the remission rate
up to 65%. Introduction of targeted drugs is the most prom-
ising strategy in the modern therapy of hematological malig-
nancies. Gemtuzumab ozogamicin* (GO) is a recombinant,
humanized anti-CD33 monoclonal antibody covalently at-
tached to the cytotoxic antitumor antibiotic calicheamicin.
The aim of the study is to analyze of safety and efficacy “GO-
FLAG” regimen in adult patients with RR AML.

Patients and methods

The study included 46 pts with median age 34 (18-61)
years. 15/46 (33%) pts developed primary refractory AML
(RefAML); 31/46 (67%) pts had relapsed AML (RelAML).
Based on the ELN 2017 classification, the prognosis was fa-
vorable for 14/46 (30%), intermediate, for 12/46 (26%), and
adverse, for 20/46 (44%). All the pts treated by the combina-
tion of fractionated GO with regimen FLAG - “GO-FLAG”.

Results

The follow-up was from 1 to 26 months (median 6.4 months).
Overall survival and disease-free survival at 2 years (OS2
and DFS2) censored by allo-HSCT were 61% (95% CI 46-74)
and 68% (95% CI 51-81), respectively. OS levels significantly
correlated with ELN prognostic score, with a lower OS in

adverse risk group (HR 3.7; 95%CI 1.4-9.7; p=0.028). The
overall response rate (OR) was 34/46, (74%), at 95% CI 60-
84: complete remission was achieved in 62% (21/34), remis-
sion with incomplete hematologic recovery, in 38% (13/34
cases). Higher response rate was noted in ReJAML (RefAML,
56.3% vs RelAML, 83.3%, p=0.046). High OR rate was found
in pts with extramedullary disease (92%, 12/13), at 95% CI
67-99, p=0.4). Allo-HSCT was performed after GO-FLAG
in 20 (44%) pts (4, related, 6, unrelated, 10, haplo-HSCT).
The median time from OR after GO-FLAG to HSCT was 61
(36-148) days. In all cases we observed grade 4 neutrope-
nia, and thrombocytopenia (grade 4). Severe hemorrhagic
complication (subdural hematoma) was registered in 1 pt
(2.2%) at 95% CI 0.4-11. Sepsis was diagnosed in 14/46 cas-
es, 30% (95% CI 19-45); fungal infections were revealed in
5/46 (11%), at 95% CI 5-23. Hepatotoxicity was presented as
a transient increase in ALT level (<10ULN) in 5/46 (11%), at
95% CI 5-23. Sinusoidal obstruction syndrome did not occur
in any of the pts. Early mortality was 9% (4/46 pts), at 95% CI
3-20. Immediate causes of death were leukemia progression
(1 case), infectious complications (3 pts).

Conclusions

GO-FLAG demonstrated the efficacy and acceptable toxicity
in pts with RR AML and can be used as a bridge therapy to
allo-HSCT.

* GO was provided under program of extended access for vital
indications.
Keywords

Acute myeloid leukemia, target therapy, gemtuzumab
0zogamicin.
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Beepenue

B03MOXXHOCTD TpOBeIeHNs a/UIOT€HHON TPaHCIUIAHTAL[UNI
reMOIIOITIYEeCKUX CTBONOBBIX KIeToK (amio-TI'CK) y ma-
LUEHTOB ¢ pedpaKTepHbIM/PeUNANBUPYOIIM TedeHIeM
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OCTpPOro MyenougHoro jeiikosa (PP OMJI) maet peanbHbli
IIAHC Ha JIMTeNbHYI0 peMuccuio. ITo 310l mpuymHe, HOMUCK
HOBBIX BapMaHToB Tepanuu anss ¢ PP OMJI, rae yacroTa
orBeToB Ha xumuoTtepanuio (XT) He mpesbinraer 10%, Hau-
6oree akTyasneH. Vcronb3oBaHue BBICOKMX /103 IUTapabyHa
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B KOMOMHAI[UM C IIyPMHOBBIMM aHAJIOTaMI IIOBBIIIAET Ya-
CTOTY OTBETOB 10 65%. BHeIpeHe TapreTHhIX NpenapaToB
B Tepamnyu reMo6/1acTO30B BHOCUT ITOIOXKUTEIbHBII BK/IAJ,
B JOCTIDKeHMe pemuccun. TeMTysyma6b osorammnuu* (I'O)
IIpefCTaB/IsAeT CO00il KOHBIOTMPOBAHHOE MOHOK/IOHA/IBHOE
anTHTeno npotus CD33 raukonpoTenHa, KOBaIeHTHO CBA-
3aHHOE C IMTOTOKCUYECKVM areHTOM — Ka/IMXeaMUIVTHOM.
Llenp mccnenoBanms: OLeHUTb 3PPEKTUBHOCTD U TOKCUY-
HocTb pexxuma «GO-FLAG» y Bspocbix ¢ PP OMIJL

Marepuanbl n meToabl

IIpoananu3npoBaHo 46 MalMEHTOB C MeAMAaHO BO3pacTa
34 roga. Y 15/46, 33% 6ONIbHBIX AMAarHOCTUPOBAH pedpax-
tepubIit OMJI (PepOMIT), 31/46, y 67% — peruayns OMJI
(PetOMJI). Pacmpepenenue IAaLMeHTOB IO MOJEKYIIAP-
Ho-TeHeTM4eckoMy pucky (MIP) (xpurepunm ELN2017):
OmaronpuATHLIN — 14/46, 30%, IpOMEeXYTOUHbIT — 12/46,
26%, nebnaronpusiTHbI — 20/46, 44%. Bcem 60/1bHBIM TTPO-
BefieH Kypc xumuorepanuy B pexxume «FLAG» B kombuHa-
1y ¢ ppakimonHnposaHHbIM BBefieHueM ['O - « GO-FLAG».

Pe3yn bTaTbl UCa1eA0BaHNA

I[Tepuop HabmromeHns ot 1 1o 26 mec. (MenuaHa - 6,4 Mec).
JIByxerHsist o61mas BeDKMBaeMocTs (2-OB) u 6e3peruans-
Hasl BbDKVMBaeMocCThb (2-BPB), nensypuposaHHbIe 1o ajo-
TT'CK, coctaBumm 61% ([1V195% 46-74) u 68% ([11195% 51-
81), coorBeTcTBeHHO. OTMEU€eHa CTaTUCTUYECKM 3HAYMMAs
koppenanusa OB ¢ rpynnoit MI'P: menpmnit yposenr OB
Habmonancs B HebmaronpustHoit rpymme pucka (HR: 3,7;
95%/11 1,4-9,7; p=0,028). O6wmuii orset (OO) y 34/46, 74%
(IV195% 60-84): monuas pemuccust — 21/34 (62%), pemuc-
cus 6e3 BoccraHoBnenus — 13/34 (38%). Crarucruyeckn
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3HauMMoe IHoBbIeHNe yacToTel OO Hab/0anoch B IpyI-
e PefOMIJI - 83,3% mpotus 56,3% B rpynme ¢ PedOMJI
(p=0,046). Boicokas uwacrora OO HabmOfanach y manu-
€HTOB C 9KCTPaMeNy/ULAPHBIM HopakeHneM — 12/13, 92%
(AM95% 67-99), p=0,4. Amno-TI'CK nocrne tepammn «GO-
FLAG» 6bu1a BoimonHeHa y 20/46, 44% (4-popcTBeHHast, 6-
HepoAcTBeHHas, 10-ramonpeHTNYHas1). MeanaHa CpOKOB
nposefierna TTCK moce tepammu I'O 61 (36-148) cyt. B
100% nabmofanach HeMTPOIEHNs 4 CT. ¥ TPOMOOIUTOIIE-
Hus 4 cr. Tskenble reMopparmdeckye OCJIOKHEHNS pasBu-
much y 1, 2,2% (A1195% 0,4-11) - cybaypanpHas reMaToMa.
Cercric otMedeH y 14/46 manuenTos, 30% (J1195%19-45).
VIHBa3MBHBIN MMKO3 JIETKMX JMATHOCTUPOBAH y 5/46, 11%
(IV195% 5-23). PasBuTHe CUHYCOMIATBHOTO OOCTPYKTUB-
HOTO CHHZIpOMa He 3a(pMKCHPOBAHO HM B OFHOM CITydae.
[TosbieHne ypoBHs amuHorpacdepas <10BI'H - 5/46,
11% (dM95% 5-23). Panuas nmetanbHOCTh cocTaBmma 9%
(IN95%3-20), 4/46 cnydaes. [IpudnHaMu n1eTaaIbHOIO MC-
X0fla y 3 MalMeHTOB OTMedeHbl MHQEKI[MOHHBIE OCTOXHE-
Hud, y 1 - nporpeccuposanue OMJIL.

BoiBopbl

Pexxum «GO-FLAG» y maumento ¢ PP OMJI mponemon-
CTPUPOBa 3HAYUMYI0 3((PEKTUBHOCTD M HPUEMIEMYIO
TOKCUYHOCTD, YTO JaeT OCHOBaHMe paccMmarpusarb «GO-
FLAG» B pamkax «bridge»-tepanuu nepen ammo-TTCK.

*T'O npedocmasnAncs 6 pamxkax npozpammol pacuitipeHHo20
docmyna no #Hu3HeHHbIM NOKASAHUIM.
Kniouesble cnosa:

OCTpblii MUETOUIHBIN JIeHIKO3, TApreTHas TepaIs, TeMTy-
3yMab 030TaMMIIVH.
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Introduction

In recent years, minimal residual disease (MRD) detected by
multiparameter flow cytometry (MFC) has been widely used
to identify acute leukemia (AL) patients with poor prognosis
and to correct therapeutic tactics. This is due to its availa-
bility and the possibility of performing the study in a short
time. However, there is evidence of an independent effect of
pre-transplant MRD-status on the results of allogeneic he-
matopoietic stem cell transplantation (allo-HSCT). The aim
of present work was to assess the impact of pre-transplant
MRD status on the long-term results of allo-HSCT.

Patients and methods

The study included 170 patients: 107 patients with acute my-
eloid leukemia (AML) and 63 patients with acute lympho-
blastic leukemia (ALL), who underwent allo-HSCT National

Research Center for Hematology between September 2015
and June 2020. Patient characteristics are shown in Table 1.
All the patients were in complete morphological remission
(CR) at the time of allo-HSCT. 91 patients with AML and
37 patients with ALL were in the first CR at the time of
transplantation, in the second, and more CR were in 16 and
26 cases, respectively. The median follow-up was 16 (1-47)
months for AML and 11.7 (1-52) months for ALL. Immu-
nophenotypic study was performed using 6-color multicol-
our flow cytometry (MFC) assessed with BD FACS Canto
IT system (USA) in bone marrow samples obtained before
allo-HSCT. MRD was detected using a combination of the
“different-from-normal” and LAIP methods. Statistical anal-
ysis was performed using SPSS ver. 23 (IBM, Chicago, Ill,
USA). Cox proportional hazards model was used to assess
the influence of various independent factors on the proba-
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bility of relapse/death from any cause. The factors included
into the model: disease status, donor type, conditioning reg-
imen, source of graft, pre-transplant MRD status, age, acute
or chronic graft-versus-host disease (GvHD). The value of
p<0.05 was considered significant.

Results

In our study, the presence of MRD before allo-HSCT
(HR=4.043 [2.142-7.631], p <0.0001) and disease status
(HR=1.967 [1.010-3.830], p=0.047) proved to be independ-
ent factors of poor prognosis. On the contrary, it was noted
that the development of chronic GvHD, reduces the proba-
bility of relapse/death, especially if it does not require sys-
temic therapy with glucocorticosteroides (HR=0.182 [0.052-
0.639], p=0.008). The results are shown in Table 2.

Table 1. Patient's characteristics

AWARD SESSION |

Conclusions

MRD detected by MFC seems to be a strong prognostic fac-
tor of increased relapse risk. Testing for MRD before allo-
HSCT is necessary to stratify the risk of allo-HSCT and
identify patients with AML and ALL who should require a
preemptive post-transplant therapy in order to prevent the
disease relapse.

Keywords

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

AML (n=107) ALL (n=63)

MRD* (n=27) MRD- (n=80) MRD* (n=14) MRD- (n=49)
Gender (male/female) 1314 30/50 71 25/24
Age (median, interval) 37 (21-61) 38 (18-66) 35 (17-61) 31(20-63)
Disease status, n (%)
=Tt (R 18 73 7 30
- 2" (R and 3 (R 9 7 7 19
Donor type, n (%)
- related matched 8 29 4 7
- unrelated matched 8 23 3 14
- unrelated mismatched 6 13 3 3
- haplo 5 15 4 15
Source of stem cells, n (%) 15
- bone marrow 9 42 4 34
- peripheral blood 18 38 10
Conditioning regimen, n (%)
- myeloablative 5 25 5 24
- rediced intensity 22 55 9 25

Table 2. Impact of various independent factors on the probability of relapse/death from any cause (Cox proportional

hazards model)

P HR (195%
Age 0.501 1.013 0.976-1.051
Daignosis 0.103 0.643 0.364-1.138
Disease status (It CR/2" (R) 0.047 1.967 1.010-3.830
MRD before allo-HSCT <0.0001 4.043 2142-7.631
Condidtioning regimen (MAC/RIC) 0.107 0.526 0.241-1149
Donor type, n (%)
- related matched 0.854
- haplo 0.635 1189 0.582-2.431
- unrelated matched 0.620 0.774 0.282-2.126
- unrelated mismatched 0.752 1166 0.450-3.016
Source of stem cells 0.654 0.850 0.418-1.730
Graft failure 0.053 2212 0.418-1.730
Acute GVHD 0.243
- Without glucocorticosteroid therapy 0313 1730 0.597-5.016
= With glucocorticosteroid therapy 0.106 2573 0.817-8.109
Chronic GVHD 0.015
= Without glucocorticosteroid therapy 0.008 0.182 0.052-0.639
- With glucocorticosteroid therapy 0.161 0.551 0.39-1.269
10 CTT JOURNAL | VOLUME 9 | NUMBER 3 | SEPTEMBER-OCTOBER 2020 @ cttjournal.com
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BnusiHne MmHmmanbHoM octatoyHoM H0Ne3HM Ha pe3ynbTdTbl TPAHCMIAHTALWW a/UIOTe@HHbIX reMo-

MO3TUYeCKUX CTBOMOBbLIX KNEeTOK

3o0sa B. Konosa, Enena H. Ilaposnunukosa, Vipuna B. Innbnesa, Muxann 10. [Ipokos, IOmia O. [laBeifoBa,

Huxonait M. Kannpanos, Hatanba H. Ilonosa, Yibana B. Macnukosa, ®epysa A. OmapoBa, Exarepuna [I. MuxanbuoBa,
Onbra M. Koponesa, Anna A. iImurposa, Mapus B. [Joseinenko, Onbra C. Crapukosa, [Jappa C. Iy6H:K,

Anbmupa . Konbraesa, Mo6un /1. Axmenos, Bepa A. Bacunbesa, Jlapuca A. Kysbmuna, Banepunii I. CaBuenko

HavyuonanvHolii meouyuHckuii uccriedosamenvckuti uenmp eemamonoeuu, Mockea, Poccust

Beepenue

B mocnegHMe TOABI A1 BBIABICHNA MAIMEHTOB C OCTPBIMIA
JIefIKO3aMM ¥ IUIOXUM IIPOTHO30M C IIebI0 KOPPEKIUN Te-
pameBTNYeCKO) TAKTMKM LIMPOKO HCIIONb3YeTCs OIIpefe-
JIeHVe MUHUMaJIbHOI ocTtarounon 6onesuu (MOB). C no-
MOIIIbI0 MHOTOLBETHON IpoTOuHOI Imromerpun (MIII])
MOD MoxeT MOHUTOPMPOBATbCA y OONBIIMHCTBA Hal-
€HTOB, M Pe3y/IbTaThl TAPAaHTMPOBAHBI B KOPOTKME CPOKIL
VIMeroTCcs JlaHHble OTHOCUTENbHO HE3aBUCUMOTO BIMSHIS
npefTpaHcIIaHTaunoHHoro MODB-cTaryca Ha pesynbTaThl
TPaHCIVIAHTAIMM A/UTOT€HHBIX TeMOMOSTUYECKNX CTBOJIO-
Bbix Kiretok (ano-TI'CK). Ienpio paboter 6bita orjeHka
BIMAHNA TIpefTpaHCIIaHTanyoHHoro MODB-craryca Ha
monrocpovHble pesynbrarsl anno-TTCK.

MaumeHTbl 1 MeToAbI

B uccnenosanue 6b110 BKI04YeHo 170 manmentos: 107 ma-
IIVIEHTOB C OCTPBIM MUeMTOUAHbIM JeitkosoM (OMJI) u 63
nanueHTa ¢ octpbiM numdobmactHeM fterikozom (OJIT),
KoTopbIM 6b1a BeinonHeHa amio-TI'CK B HMUI] remaro-
JIOTMM B TIEPUOL, ¢ ceHTsA6ps 2015 ropa mo mioHs 2020 ropa.
XapakTepuCTMKM MALMEHTOB IpuBeneHbl B Tabmuie 1. Bee
HaIMEeHTH! ObUIM B ITOMHOI MOPQONIOrNIecKoil peMyUCccun
neper, anno-TTCK. B mepsoit nonuoit pemuccun (ITP) Ha
MOMEHT TpaHCIUIaHTalMM Haxoaunuch 91 manuent ¢ OMJI
u 37 nanuentos ¢ OJIJI, Bo Bropoit u 6omnee I1P - 16 n 26,
COOTBETCTBEHHO. MeqaHa HaOJIONeHMs 3a MaleHTaMu
cocraBuia 16 (1-47) mecsaues g OMJI u 11,7 (1-52) mecs-
nes — st OJUL VIMmyHObeHOTHIIIYECKOE VCCTIeOBaHME
6BI7I0 BBITIOIHEHO C IToMonibio 6-nBeTHoit MIIIT (BD FACS
Canto II, CIITA) B 06pasijax KOCTHOIO MO3Ta, ITOTyYeHHbIX
nepep arno-TT'CK. MOD BbIABANM C TOMOIIBIO COUeTaHNUA
MeTOfIa «ITYCTBIX MECT» U TIOMCKa K/IEeTOK C JIefIK03-aCcCOoIu-
MPOBAHHBIM UMMYHO(deHOTHITOM. CTaTUCTUYECKIUIT aHAIN3
IAHHBIX IIPOBOAWIN C ucnonb3osanyeM SPSS ver. 23. (IBM,
Chicago, Ill., USA). 151 o1eHKY BAUSHNS Pa3IMYHbIX He3a-
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BUCUMBIX ()aKTOPOB Ha BEPOSTHOCTD PeLUiBa/CMEPTI OT
MOOBIX IPUYNH OblIA MCIOIB30BAHA MOJE/Ib IIPOIOPLINO-
Ha/IbHBIX puckoB Kokca. B Mozenb 6b1u BKITIOUEHBI CTIEAY-
fomfue (akTopbl: craryc 3abonesanus, Buy awto-TTCK, Bup
KOHJVMIIMOHMPOBAHMA, MCTOYHUK TPAHCIIAHTATA, Ipef-
TpaHCIUIaHTalMoHHblt MODB-cTaryc, BospacT, pasBuTHe
OCTPOII VI XPOHMYECKOI PeaKLUM «TPAHCIIAHTAT IPOTUB
xo3suHa» (PTIIX). CTatucTudecky 3HAYMMBIMU CIUTAINA
pasmnuns npu p <0,05.

Pe3synbtatbl

B namem nccnegoBanuy Hanmnune MOD HemocpencTBeH-
Ho nepen anno-TTCK (HR=4,043 [2.142-7,631], p<0,0001)
u craryc 3abonesanus (HR=1,967 [1,010-3,830], p=0,047)
noKasanu cebs He3aBUCHMMbIMU (akTopamy HeOmarompu-
STHOTO IPOTHO3a, B CBOI OYepefib ObIZIO OTMEYEHO, YTO
passutue xporndeckoit PTIIX, HarpoTus, yMeHbIIaeT Be-
POATHOCTD peLufuBa/cCMepTH, 0COOEHHO, ecn He TpebyeT
CUCTEMHON Teparuy TIIOKOKOPTUKOCTEPOUIHBIMHU IIpera-
paramu (HR=0,182 [0,052-0,639], p=0,008). Pesynbrars
IIpefCTaBIIeHbl B TabmIe 2.

3akniouyeHue

MOD, onpegensemas ¢ nomombio MIIL, sapexomengoBaa
cebs1, KaK HE3aBMCHMBIN MIPOTHOCTMYECKMIT (PaKTOp pUCKa
pasButus peunpusa sabonesanus. Ompenenenre MOB y
nanuenTosB ¢ OMJI u OJIJ] HemocpeACcTBEHHO Iepef BBIION-
HEeHMeM TPaHCIUVIAHTALMM aJJIOTEHHOTO KOCTHOTO MOS3ra
HeobxonuMo st crparudukannn pucka avo-TTCK u BbI-
SIBJIEHMS TTALIMEHTOB, KOTOPble OYAyT HY)XAATbCsL B IIPOBe-
meHyu mMpOoGUIAKTIIECKOI TOCTTPAHCIVIAHTAIMIOHHON Te-
paIIn € [e/IbI0 IPeJOTBPAIeHNs PeLANBa 3a00/IeBaHIIsL.

KnioueBble cnoBa

MuHuManpbHast OCTaTOYHAS 60H€3Hb, OCprIﬁI JIeMKO3,
TPpaHCIUTAaHTAOMA AJIJIOTEHHBIX I'€MOIIOOTUYECKUX CTBOJIO-
BbIX KJIETOK.

Results of delayed autologous stem cell transplantation in the patients with advanced

stages of systemic AL amyloidosis

Olga V. Kudyasheva, Olga V. Pirogova , Valentina V. Porunova, Anna G. Smirnova, Ivan S. Moiseev, Alexander D. Kulagin

RM Gorbacheva Research Institute of Pediatric Oncology, Hematology and Transplantation, Paviov University, St. Petersburg, Russia

Contacts: Dr. Olga V. Pirogova, e-mail: dr.pirogova@gmail.com; Dr. Olga V. Kudyasheva, e-mail: olgakudjasheva@mail.ru

Introduction

Systemic immunoglobulin light chain (AL) amyloidosis is
the form of plasma cell disorders, characterized by various
organ dysfunction due to amyloid light chains depositions.

Results of autologous stem cell transplantation (ASCT)
showed improvements in the outcome compared with stand-
ard chemotherapy, but only 20% of patients are eligible for
upfront ASCT due to amyloid-induced organ damage. Our
aim was to assess clinical effects of this approach.
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Patients and methods

Among 151 patients with systemic AL amyloidosis treated in
First St. Petersburg State I. P. Pavlov Medical University dur-
ing the past 15 years, 27 patients received a deferred ASCT.
Their median age was 55 years (39-66). All the patients had
3 or more organs involved at the time of diagnosis, with ad-
vanced heart or renal stages. The number of patients with
Standard Mayo cardiac stages I, II, III was the following: 15%
(n=4), 26% (n=7), and 59% (n=16) respectively. Median lev-
el of NT-proBNP was 2203 ng/L (338-34772). The number
of patients with I, II, III renal stages were: 18% (n=>5), 51%
(n=14), 22% (n=6). Induction chemotherapy included borte-
zomib-based regimens. The median number of cycles was 4
(2-9), and median time to ASCT was 299 days (158-2013).
74% of the patients received reduced doses of melphalan as
conditioning regimen (140-180 mg/m?).

Results

Hematologic response (HR) after induction chemotherapy
was achieved in 55% patients: complete response (CR), in
21% (n=8), very good partial response (VGPR), in 14%
(n=4), partial response (PR), 12% (n=3). Organ response
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was achieved in 17 patients, with high frequency of VGPR
(70%). After ASCT, five patients improved their response to
CR, CR was maintained in eight cases, one patient achieved
VGPR, two patients achieved PR. Clinical response was not
observed in six patients. Two patients with disease progres-
sion on day+ 100. The patients who did not respond to ASCT
continued chemotherapy, later achieved HR. There was only
one case of transplant-associated mortality. Overall survival
(OS) was 81.5%, with progression-free survival of 64%. Five-
year OS rate, if compared with non-ASCT patients, was also
significantly higher (respectively, 78% vs 57%, p=0.008).

Conclusion

Delayed ASCT is an effective and relatively safe treatment
option in patients with advanced stages of systemic AL
amyloidosis who achieved organ response after induction
chemotherapy.

Keywords

Systemic light chain (AL) amyloidosis, autologous stem cell
transplantation, delayed.

Pe3ynbTaTbl 0TCPOUYEHHOI AYTONOrMYHOI TPAHCMIAHTALMM CTBOMOBbIX KNETOK Y NALMEHTOB
C NPOLBUHYTLIMK CTafuAMMN cuctemHoro AL amunonposa

Omnbra B. Kygamesa, Onbra B. IImporosa, Banentuna B. Ilopynosa, Anna I. Cuupnosa, lIsan C. Moucees,

Anexcangp [I. Kynarun

HUI demckoii onkonozuu, eemamonozuu u mpancnaanmonozuu um. P. M. Top6auesoii, Ilepeviti Canxm-IlemepOypeckuii 2ocy-
dapcmeennviii meOuyuHckuti ynusepcumem um. V. I1. Ilaénosa, Canxm-Ilemep6ype, Poccus

Beepenue

CucreMHBIT aMumono3 nerkux nemneitr (AL) — aTo 3a6one-
BaHJe U3 TPYIINbI I/Ia3MOK/IETOYHBIX IMCKpasuil, XapaKkTe-
pu3ylolasicss HapylleHeM (YHKIUM Pas3TNYHbIX OPTraHOB
13-32 OT/IOXKEHMA AMMUIOU/IHBIX JIETIO3UTOB. PesynbTrarThl
ayTOIOTMYHOJ TPaHCIUIAHTALMY CTBOJIOBBIX K/IETOK (ayTo-
TI'CK) mokasany yaydlleHue BBDKMBAEMOCTY IALEHTOB
II0 CPAaBHEHMIO CO CTaHJAPTHONM XMMMUOTEPAIIMeil, OHAKO
TO/BKO 20% MaLMEeHTOB ABJAIOTCA KaHAMATaMy Ha IIpOBe-
menne ayTo-TT'CK B mepByio MMHMIO 13-3a 3HAYMMOTIO IO-
BPEX/EHNA OPTaHOB.

MaumeHTbl M MeTOAbI

M3 151 manmeHTa ¢ CUCTeMHBIM AL-aMunonzmosom, mpo-
XO[MBIIMX JIedeHNe B HAIlleM YHUBEPCUTETe B TedeHue
nocnegHux 15 net, 27 manueHTam Oblla IpOBefieHa OTCPO-
yeHHasa ayTo-TT'CK. Mennana BospacTa cocTaBuia 55 et
(39-66). Y Bcex mauMeHTOB HAa MOMEHT IIOCTAHOBKM [iyia-
rHO32a OBUIO BOB/IEYEHO 3 1y 60ree OpraHoOB, B TOM YNC-
7ie, IPO/IBMHYTbIE CTAUI MOPAXKEHMs Cepflia MIN MOoYeK.
Yucno nmanuentos c I, II, IIT cragueil mopakeHus ceppua
COITIACHO KIaccuduKanuy KIMHUKY Maito coctaBuio: 15%
(n=4),26% (n=7) 1 59% (n = 16), coorBeTcTBEHHO. Mefu-
aHa ypoBHA NT-proBNP cocraswia 2203 ur/n (338-34772).
Yncno marmenTos ¢ I, II, III cragusmMu mmoyek coCTaBUIIO:
18% (n=5), 51% (n=14), 22% (n=6). VIHAyKUMOHHASA XU-
MUOTEpAMys BKIIOYana PEKMMBI Ha OCHOBE 6opTe3omuba.
CpenHee KOMM4ecTBO LUKIOB cocTaBuno 4 (2-9). Cpenuee
Bpems fo ayto-TI'CK cocrasmsano 299 gueir (158-2013).
Y 74% maiueHToB MICIO/Ib30BAINCh PEAYLIMPOBAHHBIE JO3BI
MerndanaHa B pesxuMe KOHIoHupoBanus (140-180 mr/m?).
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Pesynbratbl

Ilocne MHAYKUMOHHONM XMMMOTEPANNM IeMaTOIOTMYeCKU
orset (['O) 6bU1 FOCTUTHYT Y 55% IAIMEHTOB: IIONHbIIL OT-
Bet (I10) - 21% (n = 8), oueHb XOPOIINIT YACTUYHBI OT-
Ber (OXYO0) - 14% (n = 4), yactuunsiit orseT (90O) - 12%
(n=3). OpranHblit OTBET OBUI ZOCTUTHYT y 17 MAI[MIeHTOB C
BeIcokolt yactotoit OXYO (70%). ITocne ayro-TI'CK 8 ma-
LMeHTOB coxpanuu csoit I10, 5 manmeHToB yIydumin cBoit
otBert 10 [10, 1 goctur OXYO, 2 manuenta gocturnu 40O, 6
HALVIEHTOB He OTBETN/IM Ha TepaIlyio, @ y 2-X IAIJMeHTOB 3a-
PETUCTPUPOBAHO IPOTPecCUpOBaHIe 3a00/IeBaHNs Ha JIeHb
+100. ITarenTsl, He oTBeTHBIIME Ha ayTo TT'CK, npomormku-
1 xummoTepanyio 1 socturiu 'O nosyxe. 3aperncTpupoban
TONBKO 1 C/Iy4ail TpaHCIUIAaHTALMOHHOI eTambHOCTI. O6-
mras BbpKuBaeMocTb (OB) cocraBmma 81,5%, BBDKIMBAEMOCTD
6es mporpeccupoBanus — 64%. 5-meTHss 001ast BbDKIBae-
MOCTb IO CpaBHeHMIo ¢ manyeHTamu 6e3 ayroTTCK Taxoke
ObL/1a 3HAYNTENBHO Bl — 78% mpotus 57% (p = 0,008).

3aknoyeHue

Otcpouennas ayroTTCK - a¢peKTUBHBII 1 OTHOCUTETIBHO
0e30IacHBIIl BapMaHT Jie4eHNs MAIVIEHTOB C IIPOABUHYTHI-
MU CTaMAMU CUCTEMHOTO aMmIonfiosa AL, y KOTOpbIX ObII
TOCTUTHYT OPTaHHBIN OTBET MOC/Ie MHYKIIMOHHO XMMMUO-
Tepanum.

KnioueBble cnoBa

CuctemHbIll AL-aMUIonfos, ayToIorMyHas TPaHCIIAHTa-
LM TEMOIIO9TUYECKIX CTBOJIOBBIX KJIETOK, OT/IOYKEHHAS.

@ cttjournal.com
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Introduction

FMS-like tyrosine kinase 3(FLT3) gene mutations occur in
20-30% of adult patients with acute myeloid leukemia (AML).
FLT3-ITD mutations are most commonly observed and have
prognostic significance in patients with normal karyotype.
Remissions are rarely achieved with chemotherapy after the
relapse (Rel), and are usually very short. In 2018, the FDA
approved a second-generation FLT3-inhibitor gilteritinib
(Gilt) for the treatment of relapsed and refractory (r/r) AML
FLT3+. Objective of the study was to evaluate the efficacy
and safety of FLT3 kinase inhibitors in adult AML.

Patients and methods

The study included 28 patients with r/r AML (n=22) and 6 pa-
tients with persistence of minimal residual disease(MRD+)
after allogeneic hematopoietic stem cell transplantation (allo-
HSCT) who received Gilt monotherapy at a dose of 120
mg/d. Median age 42(18-79) years. Median follow-up was 6
(1-14) months. The FLT3-ITD mutation was detected in 26
cases (93%), FLT3-TKD mutation was revealed in 2 patients
(7%). Additionally, NPM1 was detected in three, WT1 and
BAALC overexpression, in 11 and 2 patients, respectively.
The intermediate prognostic group, according to ELN2017
(PG-ELN2017), included 17 patients (61%), nine of them
had normal karyotype. The unfavorable group included 11
(39%) patients, four of them showed a complex karyotype
abnormalities, five patients had t(6;9)(p23;q34). The r/r
AML group included 22 patients (77%): primary-resistant
(PrRes), in 9 patients (41%); Rell, in 9 cases (41%); with
Rel2, 4 patients (18%). MRD+ group was presented by six
patients (23%). Allo-HSCT was performed after Gilt therapy
in 6 patients (21%). In 10 cases (36%), Gilt was used after
allo-HSCT (4 patients with Rel, 6 patients with MRD+).

Results

In r/r AML group, complete remission(CR) was achieved
in 18%(4/22), CR with incomplete hematological recovery
(nCR) was observed in 18% of cases (4/22), and partial re-
mission(PR) was revealed in 32% of the patients (7/22).
Overall response (OR) was 68% (15/22). All the patients
who achieved CR responded to the first cycle, with nCR, 2
patients, each after the first and second cycles. The OR fre-
quency did not depend on PG-ELN2017 and levels of blast
cells. The OR was 78% (7/9) for PrRes and Rell, and only
25% (1/4) for Rel2. After OR, 27% of the patients (6/22)
underwent allo-HSCT. 27% (4/15) developed an early Rel

at 1, 3, 6, and 7 months. Median CR duration was 3 (1-6.7)
months. Causes of death were as follows: eight patients de-
ceased with AML progression, 4 patients died from infec-
tious complications (sepsis, pneumonia), 1 patient, from
cerebral hemorrhage. The median duration of therapy was 4
cycles (1-12). Currently, 41% of patients (9/22) are alive. In
the AML MRD+ group, CR was achieved in all six patients
after the first cycle. The median duration of therapy was
12(11-14) cycles. At the time of data analysis, there were no
cases of relapse and deaths. The therapy was associated with
some adverse events: drowsiness, distraction, headaches,
QT prolongation (3.5% each); nausea, shortness of breath,
increased blood pressure in 7% of cases each (2/28); bone
and joint pain in 14% (4/28); edema, dryness and itching of
the skin in 18% of cases each (5/28); febrile neutropenia was
revealed in 39% (11/28); grade 3 neutropenia, in 11% (3/28);
grade 4 neutropenia, in 71% (20/28); grade 1-2 thrombocy-
topenia, in 25%(7/28), grade 3-4 thrombocytopenia, in 57%
(16/28); infectious complications, in 25% (7/28), including
4 pneumonias, and 3 sepsis cases. No cases of differentiation
syndrome were observed in any patient. No drug withdrawal
was required.

Conclusion

This study has demonstrated efficacy and an acceptable tox-
icity profile when Gilt is administered alone.

* Gilteritinib was provided as part of the Early Access Program.

Keywords
Acute myeloid leukemia, targeted therapy, gilteritinib.
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Beepenue

Myranun renoB FMS-niofo6noit Tnposuukunassl 3(FLT3)
BcTpevaorca y 20-30% B3pOCIBIX MAaLMEHTOB C OCTPHIM
muenonpHbIM neiikozoM (OMJI). Myrauyn FLT3-ITD vame
BCEro HAOMIONAIOTCA U MMEIT 0cob0e MPOTHOCTIYECKOe
3HaYeHNe y MAI[MEeHTOB ¢ HOPMa/JbHBIM KapuoTtunoM. I1pn
pasBuTyn peunpusa(Per) pemuccun pefko JOCTUTAIOTCS €
IIOMOMIBIO XMMMOTEPAINI ¥ OOBIYHO OYeHb HETPOJOIKMU-
tenbHbIL. B 2018 . FDA opo6puna narn6urop FLT3 BToporo
MOKONeHV — IUnTepuTuHUO6(IMnT) Aia Tepanuy perynm-
BOB 11 pedppaxrepubIx(p/p) OMJI FLT3+.

Llenb pa6otbl

Ouenntp 3¢ (PeKTUBHOCTh U (€30MACHOCTb MHTUOUTOPOB
FLT3 kmnasn y B3pocnbix OMIL

MMauneHTbl M MeTOAbI

B uccnenoBanme BxmodeHo 28 manyenTtos ¢ p/pOMIJI (n=22)
U C MepCUCTeHIMel MUHMUMAIbHOM OCTaTOYHOI 0O0e3Hu
(MOB+) mocrie aqIOreHHOV TPAHCIIAHTALMY IeMOIIOITH -
yeckMx cTBO/MOBBIX KaeToK (ammo-TTCK) (n=6), koTopsiM
mpoBoNaach MoHOTepanusA [unt B gose 120 mr/gH. Menn-
aHa BospacTa 42(18-79) roja. Menuana Habmonenus 6 (1-
14) mec. Mytauusa FLT3-ITD 6bu1a BoisiBneHa y 26 (93%),
myrauys FLT3-TKD y 2 (7%) nanyenToB. JJOIIOMHUTETBHO
BoLABIAMCh: NPM1 y 3, runepakcnpeccus WT1 u BAALC
y 11 u 2 manueHToB, COOTBEeTCTBEHHO. K mpomexxyTodHOI
nporroctudeckoit rpynme ELN 2017 (IIT-ELN2017) otHo-
cnnuch 17 (61%) manmeHToB, U3 HUX 9 — ¢ HOPMa/JbHBIM
KapuotunoM. K HeOmarompusATHO rpymme OoTHeceHBl 11
(39%) marueHTOB, U3 HUX 4 — C KOMITTIEKCHBIM KapMOTUIIOM,
5 - ¢ t(6;9)(p23;q34). B rpynme p/p OMJI 6w 22 (77%)
nanueHTa: nepBuYHO-pesucteHTHHIX (IlepPes); ¢ Penl - 9
(41%), c Perj2 - 4 (18%) manuentos. B rpynne OMJI MOBb+
opmt 6 (23%) manuenros. Anno-TTCK mposenena mocre
tepanuy [nnt y 6 (21%) manyentos. Y 10 (36%) narjueHTOB
Tt ucnonpsosamm nocre anno-TTCK (y 4 marueHToB ¢ pe-
LVIAVBOM, y 6 HanueHToB — ¢ MOB+).

Pe3ynbratsbl

B rpymne p/pOMJI nonnas pemuccus (I1P) mocturnyra y
18% (4/22), TIP 6e3 BoccTaHOB/IEHNS IIeprepIIecKIX [0-
kasaterneil Kposu (HIIP) - y 18% (4/22,) n yacTuyHas pe-
muccust (UP) - y 32%(7/22) nmaumenTos. OO61uit mMomoXn-
tenbHBI 0TBeT (OITO) momyden y 68% (15/22) manyeHTos.
Bce manmenTsl, gocturime I1P, manm KIMHUYECKUIT OTBET
Ha IepBblit Kypc Tepanuys; mpu HIIP — o 2 manuenTa nocne
nepBoro u Broporo Kypca. Yacrora OIIO He 3aBmcema or
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[IT-ELN2017 n ypoua 6mactos. OITO cocrasun npu Ilep-
Pe3 u Perjl mo 78% (7/9), a npu Peni2 — Tompko 25% (1/4).
[Tpn poctmwxenuu OIIO, 27% (6/22) manueHTaM BbIIION-
HeHa amno-TICK. Y 27% (4/15) pasBuics panuuit Pery -
uyepes 1, 3, 6 u 7 MecaAnes. Mennana Mpof0/DKUTETbHOCTI
ITP cocraBuna 3 (1-6,7) mec. Ilpuumubl netanpHOCTH: 8
TaIMeHToB — OoT nporpeccun OMJI, 4 manueHTa — OT UH-
(eKIMOHHBIX OCNIOKHEHMI! (cercuc, THeBMOHNUA), y 1 ma-
[[eHTa 60 KPOBOM3/MSIHIE B MO3T. Meinana mpomo/nKi-
TenbHOCTY Tepamun 4 (1-12) kypcos. B Hacrosmee Bpems
xuBbl 41% nanuentos (9/22). IIP B rpynne OMJI MOB+
HOCTUTHYTa y BCeX 6 IALMEHTOB IIOC/IE IIEPBOrO Kypca.
MepnuaHa IpofO/DKUTEIBHOCTY Tepammy — 12 (11-14) kyp-
coB. Ha MOMeHT mpoBefeHnms aHa/MM3a CIydaeB peLyanBa
U JIeTaIbHbIX MCXOHOB He Obu10. Hexenarenpbuble ABIEHN:
COH/IMBOCTD, PACCESHOCTb, TOMOBHBIE OOV, YAIMHEHVE
QT - o 3,5% (1/28); TomrHoTAa, OFBINIKA, TIOBbIIIIeHE A]l —
110 7% (2/28), 601mu B KOCTAX 1 cycTaBax 14% (4/28); orexu,
CYXOCTb U 3yJ KOXU — 10 18%(5/28); peOpunbHas HeliTpo-
nierist 39%(11/28); nevitponenust 3 ct. 11% (3/28); HeitTpo-
neuust 4 ct. — B 71% (20/28); Tpombounronenus 1-2 ct. —
B 25% ciy4aes (7/28), Tpombounronenus 3-4 c1. — y 57%
(16/28), undexnmonnnie ocnoxueHus — 25% (7/28), n3 aux
4 mHeBMOHMY, 3 cencuca. Ciny4aes auddepeHIupoBOYHOIO
CHHJpOMA He OTMEeYaJIoCh HI y OfHOrO marpenta. OTMeHa
Ipenapara He Tpe6OBaach.

3aknyeHue

9To MccnenoBanme IPOLEMOHCTPUPOBaNO 3 PeKTUBHOCTh
U IpUeM/IeMBIl IpOo¢UIb TOKCUMYHOCTY PV Ha3HAYeHUU
[unT B MOHOpEXMME.

* Tunmepumunub npedocmassancs 6 pamkax npozpammol
pannezo docmyna.

KnioueBble cnoBa

OcTpplit MUETTONHBIN NeIKO3, TapreTHas Tepanmus, IUITe-
putuHK6.
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Introduction

FMS-like tyrosine kinase 3 (FLT3) gene mutations occur
in 20-30% of adult patients with acute myeloid leukemia
(AML). The detection of this mutation is associated with a
lower rate of complete remissions and a high rate of relaps-
es, which leads to a deterioration in overall survival in this
group of patients. In 2017, the FDA approved the first FLT3
kinase inhibitor midostaurin (Mido) for the treatment of
newly diagnosed FLT3 + AML in combination with chemo-
therapy (ChT). Our aim was to evaluate efficacy and safety of
Mido in combination with conventional ChT in adult AML*.

Patients and methods

The study included 17 patients (pts) who received CT
“7+3”with Mido. The median age was 56.5 (25 to 72) years.
Median follow-up was 7.5 (1-12.8) mo. The FLT3-ITD muta-
tion was detected in 15 pts (88%), FLT3-TKD mutation, in 2
cases (12%). Additional mutations were also found: NPM1,
in 3 pts; IDH], in 1 patient. All the pts were referred to the
intermediate prognostic group according to the ELN 2017
classification.

Results

Complete remission (CR) was achieved in 11(65%) pts af-
ter the 1st ChT cycle. Early mortality was 23% (4 pts), due
to infectious complications (sepsis, infectious toxic shock,

neutropenic enteropathy). A primary refractory course (no
response to 2 cycles of CT with Mido) was documented in
two cases (12%). Two pts developed an early relapse. One
of them proceeded with bone marrow affection and recur-
rent FLT3 mutation, and the second, with extramedullary
skin lesions without FLT3 mutation, respectively, 3 and 6
mo later. The median CR duration was 5.5 (1.5 to 12.1) mo.
Currently, 12 (71%) of the pts are alive. Febrile neutropenia
was observed in 13pts (76%); sepsis, in 4 cases (23%); enter-
opathy with neutropenia was observed in 1 case. Dyspeptic
disorders on the background of Mido treatment manifested
as nausea and vomiting in 3 pts, diarrhea in 5 cases. Two
pts each had headaches, joint pains and increased blood
pressure. The drug was discontinued in one case, due to su-
praventricular tachycardia.

Conclusion

This study has demonstrated efficacy and acceptable toxici-
ty profile upon administration of FLT3 inhibitors combined
with standard ChT.

* Mido was provided as a part of the Early Access Program.
Keywords

Acute myeloid leukemia, targeted therapy, midostaurin.
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HOPUBOANUT K YXYALICHMIO OOIeil BBDKMBAEMOCTH JAHHOIL
rpymisl nanueHToB. B 2017 r. FDA ofo6puta MugocTaypus
(Mwupo) - nepserit narn6utop FLT3 KkuHassl mnst Tepamuu
Briepsble BblABNeHHbIX OMJI FLT3+ B coyeTaHUM ¢ XMMMU-
ortepamnueit (XT). Lenb paboTsl cocTosina B orjeHke addex-
TUBHOCTHU U 6€30macHOCTY MU0 B paMKax IIpOrpaMMHOI
XT npu OMJI y B3poC/IbIX OOBHBIX *.

BeepeHue

Myranuu renoB FMS-nogo6noit Tuposnukunass: 3 (FLT3)
BCcTpevarTca y 20-30% B3pOCIBIX IAIIMEHTOB C OCTPhIM MU-
elToIHbIM Jieitko3oM (OMJI). BpiaBeHe faHHON My TN
accouMmMpoBaHO C Oojlee HU3KOM YACTOTON HTOCTVDKEHMS
TIOJIHBIX PEMUCCHIL ¥ BBICOKOM YacCTOTOM PEeLVMBOB, 4TO
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nall,MEHTbI n MeToAbl

B mccnenoBaHye ObUIM BKIIOYEHBI 17 MalMIeHTOB, KOTOpPbIE
noydamm nporpaMmHuyio XT 1o cxeme «7+3» B cOueTaHNN
¢ Mupgo. Mennana Bospacra coctaBmiaa 56,5 (25-72) ner.
Mennana Habmogenns — 7,5 (1-12,8) mec. Myrarust FLT3-
ITD 6bira BbLABIeHa y 15 manueHToB (88%), a Myraums
FLT3-TKD -y 2 (12%). Tak>xe Ob/Iit BBISIB/IEHBI CIEAYIOLIVIE
nononHUTenbHble MyTanuu: NPMly 3 manuentos, IDH1y
1 manmenTa. Bce manueHTHl OTHOCWIINCH K IPOMEXKYTOU-
HOJI IIPOTHOCTIYECKOI! IPYIIIIe, COITIACHO KIaccupUKaLuu
ELN2017.

Pe3synbtarsl

[Monnas pemuccus (IIP) gocturnyra y 11(65%)mnareHTos
nocrne 1-ro kypca XT. PannaAsa neranbHocTh coctaBmna 23%
(4 maumeHTa) B CBA3M C MH(QEKIVOHHBIMYU OCIIO>KHEHMSI-
mu (cercnc, MHGEKIMOHHO-TOKCUYECKMIT 10K, HeNTpo-
HeHNn4ecKass sHTepomarys). IlepBuuHo-pedpaKkTepHBIMU
(6e3 oTBeTa Ha 2 Kypca MHAYKIMOHHOI XT B codetannu ¢
Mmuno) oxasamuch 2 manumenTa (12%). B 2 cayuasx passu-
Cs1 paHHUI M30/IMPOBAHHBIN penuaus (y OfJHOrO — KOCTHO-
MO3TOBOI1 C IOBTOPHO ompefendemoit myTtanueit FLT3, a 'y
BTOPOTO — 3KCTPaMeNy/UIAPHBII C MOpaXkKeHneM Koxi 6es
mytauyu FLT3) - cooTBeTCTBEHHO, Yepe3 3 u 6 MecCsIeB.
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Mepnana npopomkurenbaoctu 1P cocraBmna 5,5 (1,5-12,1)
Mec. B Hacrosiee Bpems xuBbl 12(71%) manuenrtos. ®e-
OpuibHas HEMTPOIIEHNs OTMevaIachy 13marenTos (76%),
cercrc - y 4(23%), sHTeponarus Ha (OHe HETPOIEHNN — §
1 maruenTa. [lucnenTiyeckite paccTpoiicTsa Ha oHe mpu-
eMa Mupio: TONIHOTa 1 pBOTa OTMEYEHBI Y 3 MALIME€HTOB, I1-
apes — B 5 cryvasx. [1o 2 manueHnTa MMeny rolnoBHbIe 6omu,
60/ B CyCTaBax 1 MOBBIIICHIE aPTEPUATBbHOTO [JAB/ICHI.
OtMmena mpemapara moTpeboBamach OZHOMY MALUEHTY B
CBAA3M C pa3BUTHEM HADKENTyJOYKOBOI TaXMKapAyeit.

3aknoyeHue

JlaHHOe MCcCenoBaHMe MPOAEeMOHCTPUpPOBano 3dpQeKTns-
HOCTb ¥ IIpYeM/IeMbIII IPOGUIb TOKCMYHOCTY PV Ha3Ha-
yenyy uHrM6uTOopoB FLT3 B kombunarum ¢ XT.

* Mudo npedocmasisinicst 6 pamkax npozpammol parHezo 0oc-
myna.
Kniouesble cnosa

OcTpblit MMeTTOMIHBII JIeiIKO3, TapreTHas Tepanusd, MUJ0-
CTaypuH.

Successful allogeneic stem cell transplantation in a female patient with therapy-related

acute promyelocytic leukemia

Mikhail M. Kanunnikov, Alexandra V. Lapina, Zarema K. Abdulkhalikova, Bella I. Ayubova, Julija J. Vlasova,
Marina O. Popova, Alexander D. Kulagin, Sergey N. Bondarenko

RM Gorbacheva Research Institute of Pediatric Oncology, Hematology and Transplantation, Pavlov University, St. Petersburg,

Russia

Contact: Dr. Sergey N. Bondarenko, e-mail: dr.sergeybondarenko@gmail.com

Introduction

Previous polychemotherapy (PCT) with the use of topoi-
somerase II inhibitors applied in the treatment of malignant
neoplasms is a risk factor for the development of secondary
acute promyelocytic leukemia (APL associated with thera-
py, t-APL). Usually, t-APL develops 3 years after previous
chemotherapy and has a poor response to conventional PCT.
We present a case report of successful treatment of t-APL
that has developed after combined treatment of breast cancer
by allogenic hematopoietic stem cell transplant (HSCT).

Case report

A 45-year-old female patient undergone radical mastec-
tomy in 2013 for combined (invasive lobular and duc-
tal) breast cancer (stage IIA, pT1cN1MO) followed by six
courses of chemotherapy with doxorubicin, irradiation and
hormonal therapy with tamoxifen were carried out. Three
years later, acute promyelocytic leukemia (APL) was diag-
nosed. The course of disease was a resistant and recurrent,
conventional polychemotherapy was performed according
to the AIDA protocol, relapse therapy using all-trans-reti-
noic acid (ATRA), arsenic trioxide (ATO) and gemtuzum-
ab-ozogamicin (GO). The post-treatment period was com-
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plicated by febrile neutropenia, sepsis, ATO cardiotoxicity,
differentiation syndrome. In 2019, as part of the consoli-
dation in the 3™ clinical and hematological remission (mo-
lecular remission was not achieved), allo-HSCT was per-
formed. The unrelated male donor from the Russian donor
registry was partially compatible (9/10 HLA antigens). A re-
duced-toxicity conditioning regimen included: fludarabine
30 mg/m? melphalan 100 mg/m?* GvHD prevention was as
follows: cyclophosphamide 50 mg/kg day+3, day+4, tacroli-
mus 0.02 mg/kg, mycophenolate mofetil (MMF) 45mg/kg.
Peripheral blood stem cells were used as a transplant source.

Results

Graft engraftment was achieved on day +22 from HSCT. The
complete remission of APL was achieved with full donor
chimerism. 1 month later, the patient suffered COVID-19
pneumonia and reactivation of cytomegalovirus infection.
The patient received antimicrobial therapy (meropenem,
ganciclovir), as well as plasma transfusions of COVID-19
reconvalescents. After 1 month, PCR results for COVID-19
and CMV were negative. According to the chest CT data,
there is a clear positive dynamics in the form of regression
of previous changes in the lung tissue. Currently, the patient
continues to be monitored at our center, remission of the
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underlying disease remains, and there is no chronic GvHD.
The patient’s quality of life is good.

Conclusion

This report confirms that prior therapy (chemo-, radio-
and hormonotherapy) of solid malignancies could be a risk
factor of development t-APL. The patients with t-APL are
at an increased risk of developing cardiotoxicity because of

previous anthracycline exposure. HSCT has generally been
recommended because these cases poorly respond to con-
ventional chemotherapy.

Keywords

Acute promyelocytic leukemia, secondary, allogeneic he-
matopoietic stem cell transplantation.

VYcnewHas annoreHHas TpaHCNIaHTaLMs reMOoNo3TUYeCKNX CTBOMIOBbIX KNETOK Y NaLWeHTKM
C BTOPUYHbIM OCTPbIM NPOMUENOLUTAPHBIM JIEAKO30M

Muxann M. KanyHHukoB, Anekcanapa B. JlaniuHa, 3apema K. A6xynxanukosa, Benna V. Aro60Ba, I0nusa I0. Bracosa,
Mapuna O. IlonoBa, Anekcanap [I. Kymarun, Cepreit H. bongapenko

HI demckoii onkonoeuu, cemamonozuy u mpaxcnaanmonozuu um. P. M. Topbauesoti, Ilepsviti Canxm-Ilemep6ypeckuii 2ocy-
dapcmeennviii meOuyuHckuti ynusepcumem um. V. I1. Ilasnosa, Carnkm-Ilemep6ype, Poccus

BeepeHue

[MpepmectBytomaa nmomxummuorepanys (IIXT) ¢ ucnons-
30BaHNeM MHTMONTOPOB Toronzomepassl-11, mpumensiemas
B CXeMax JiedeHMsl 3/I0KaYeCTBEHHBIX HOBOOOpPA30BaHMUIA,
AB/sieTCst PaKTOPOM pICKa PasBUTUSA BTOPUYHOLO OCTPO-
ro mpommenonurapHoro nerikosa (therapy-related APL,
t-APL). Kax npasuiio, t-APL pasBuBaercs cycTs 3 roga no-
C7ie IpefLIeCTBYIOel XMMIOTEPANNN 1 OT/INYAITCSA II7I0-
XVM OTBeTOM Ha TpapauiuoHHyo IIXT. MbI npesncTaBiieM
CIy4ail YCIIENTHOTO BBIIIO/IHEHMA aJ/IOT€HHON TPaHCIUIAH-
TAIUM TeMOIIOTUYECKUX CTBONOBBIX K1eToK (ammo-TI'CK)
y maumenTtky ¢ OI1JI, pasBuBIIerocs mocie KOMOMHUPOBAH-
HOTO JIeYeHVsI paKa MOJIOYHOI >KeJIe3Bl.

Knunnuecknii cnyvain

ITanmentke 45 ner B 2013 rogy OblTa BBITIO/THEHA DPAMIi-
KaJIbHAsi MaCTOKTOMUS 110 MajifieHy 0 HOBOAY KOMOWMHN-
POBAaHHOTO (MHBA3MBHBII ONIbKOBBII ¥ TIPOTOKOBBIIT) paka
monouHoit xenespl (IIA cragus, pT1cN1MO). 3arem mpo-
BEfIEHO 6 KYPCOB XMMMOTEPAINNU C UCIIOIb30BaHMEM JOK-
copyOuInHa, TydeBas U IHOALEP)KMUBAIOIIAs TOPMOHA/IbHAS
tepamusA TaMokcuderoM. CrycTs 3 rofia AMarHOCTUPOBaAH
OCTpBLI TpoMuenonuTapHblil seitko3 (OIUI). Teuenue 3a-
0O0/IeBaHNUs OTINYANOCh PE3UCTEHTHBIM U PELVUANBUPY-
0IIMM TedeHUeM, NpoBoAmnach TpaguiuonHas IIXT mo
nporokony AIDA, Tepanus penupnpa ¢ UCHONMb30OBaHUEM
MMOJTHOCTBIO TpaHC-peTnHoeBoN Kucnotel (ATRA), Tpuok-
cupa moiubsika (ATO) n remrysyma6-osoramuiuna (GO).
[IpoBeneHMe KypCcOB OCIOXHUIOCH (eOpUIbHOI HENTPO-
THIeHMell, cerncucoM, Kapamorokcmunoctbio ATO, mudde-
PeHIMPOBOYHBIM cuHApoMOM. B 2019 rony, B paMKax KOH-
comupauuy 3-i  KIMHUKO-T€MATOIOTMYECKON peMUCCUN
(MonekynsApHas peMmcCHsi He MOCTUTHYTA), BbBINOTHEHA
amno-TI'CK. [loHOp HEpOJCTBEHHBII, YaCTUYHO-COBMECTH -
mbiii (9/10 no HLA-c1cTeMe) My>K4MHa 13 pOCCUIICKOTO pe-
rUCTpa. PexxnM KOHAMIIMOHMPOBAHNUA CO CHIUKEHHON TOK-
cu4HOCTBIO: (rropfapabuH 30 mr/m?, mendaman 100 mr/m2
ITpodunakruxa PTIIX: umknodocdan 50 mr/kr I+3, [+4,
rakpomumyc 0.02 mr/kr, Mukodenonara-modermn (MMO)
45 wr/kr. VICTOYHMK TpaHCIUIaHTAaTa: MepuQepnIecKie
CTBOJIOBbIE K/I€TK! KPOBI.

Pe3ynbtatsl

[IpwxuBieHne TpaHCIUIAHTaTa JOCTUTHYTO Ha [I+22 ot
TI'CK. IIpn pecrasupoBaHuy SOCTUIHYTA MOTHASA PEMUC-

cus OIUI, nonHelil foHOPCKMIT XuMepusM. Yepes 1 mecAll
nocre amno-TTCK nmanuenTka nepenecnta COVID-19 nHes-
MOHHIO, PEaKTMBALMIO LIUTOMEraJOBUPYCHOM MHQEKINN.
[TanyeHTKa NOMy4Yana aHTUMMUKPOOHYI Tepammio (Me-
poIleHeM, TaHIVKIOBMP), a TaKXKe TPAHCY3UM IITa3MbI
pexonBaneHcueHToB COVID-19. Yepes 1 mecarn IIIIP Ha
COVID-19 u CMV 6binn HeratuBHbiMu. I1o manasiM KT
OT'K Habmiofianach oT4eTNINBAsK HOJIOKUTEIbHASL TUHAMUKA
B BUJEe perpeccuy NpeflIecTBYIOIX M3MEHEHMII Teroy-
HOJl TKaHNU. B Hacrosllee BpeMsA MalMieHTKa IPOJO/KAET
HaO/II0fIaThCA B HAIIEM LIEHTpe, COXPaHACTCS PEMUCCHS OC-
HOBHOTO 3ab0JeBaHMsA, OTCYTCTByeT XpoHndeckas PTIIX.
KayecTBO >X13HM NALIMEHTKY XOpOLIee.

BbiBoabl

ITpenmecTBytomas Tepanusa MO MOBOAY COMMUIHBIX OIyXO-
JIell ¢ BK/TIOYEHVEM TOPMOHAIbHBIX, XMMUOIIpENnaparTos (B
YaCTHOCTY, aHTPALVMK/IVHOB) I JIY4eBOJ Tepanuy ABJIAeT-
cs1 pakropom pucka passurus t-APL. [Taumentst ¢ t-APL
JMMEIOT IOBBILIEHHBIN PUCK Pa3BUTUA KapAUOTOKCUYHOCTHU
BCJIEICTBYE IPENLIECTBYIONIEN Tepanuy aHTPALMKINHAMIU.
B cBA3M ¢ TIOXMM OTBETOM Ha TPAJMIMOHHYIO XMMMOTE-
panuio, JaHHOJ IPyTIe NallIeHTOB II0Ka3aHO BBIIIOTHEHNE
TPaHCIUTAaHTAL M/ T€MOIIO3TUYECKUX CTBOIOBBIX KIETOK.

KniwoueBble cnoBa

OcTpblil TPOMMENOLUTAPHDIN /1e/IK03, BTOPUYHDIIA, ajIo-
TeHHasd TPaHCIUVIAHTALMA TeMOINO3TUYECKMX CTBOIOBBIX
KJIETOK.

CTT JOURNAL | VOLUME 9 | NUMBER 3 | SEPTEMBER-OCTOBER 2020 17



AL-04

ACUTE LEUKEMIAS |

Dynamics of different memory T cell recovery in patients with acute leukemia after
allogeneic hematopoietic stem cell transplantation

Natalia N. Popova, Mikhail Yu. Drokov, Julia O. Davydova, Nikolay M. Kapranov, Ulyana V. Maslikova,

Feruza A. Omarova, Ekaterina D. Mikhaltsova, Olga M. Koroleva, Zoya V. Konova, Anna A. Dmitrova,
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Vera A. Vasilyeva, Irina V. Galtseva, Larisa A. Kuzmina, Elena N. Parovichnikova, Valery G. Savchenko

National Research Center for Hematology, Moscow, Russian Federation

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

Introduction

Reconstitution of T-cell immunity after allogeneic stem cell
transplantation determines such posttransplant complica-
tions, as infections, GVHD and tumor relapse. Our aim was
to study the time course of memory T cell subsets recovery
in the patients with acute leukemia after allogeneic stem cell
transplantation (allo-HSCT).

Patients and methods

65 patients with acute leukemia were enrolled in the study.
All the patients underwent allo-HSCT at the National Re-
search Center for Hematology. The patients were divided
into 3 groups, given an impact of immunosuppressive reg-
imens on T cell recovery. The first group included the pa-
tients after classical GVHD prophylaxis regimen based on
horse ATG (n=32); the 2™ group consisted of the patients
after post-transplant cyclophosphamide (PtCy) combined
with ATG (n=18), and the last group was presented by the
patients after ex vivo TCR af} depletion (n=15).

Peripheral blood samples were taken on day +30, +60, +90,
+180 to analyze reconstitution of T memory cell subsets.
Flow cytometry measurements with BD FACS Canto II sys-
tem (Becton Dickinson, USA) were performed to quantify
the following CD4+ and CD8+ subsets: naive and T mem-
ory stem cells (Tnv+Tscm) with CD45R0-CCR7+CD28+
phenotype; T central memory cells (Tem, CD45R0+C-
CR7+CD28+); T transitional memory cells (Ttm, the

CD45R0+CCR7-CD28+ phenotype); T effector memory
(Tem) cells (CD45R0+CCR7-CD28-), and terminal effectors
(Tte, CD45R0-CCR7-CD28-). The entire data evaluation
was performed using SPSS ver. 23. (IBM, Chicago, I., USA).
The time course of memory T cell recovery (the effect of time
factor on repeated measurements) was studied within each
subset, with respect to the GVHD prophylaxis regimen. The
Friedman criterion was used to evaluate the dynamics. The
value of p <0.05 was considered significant.

Results

The recovery of T cell immunity occurs through all studied
subsets (Tnv+scm, Tcm and effector T cells) in case of ex vivo
TCR af depletion, whereas GVHD prophylaxis with ATG or
Cyclophosphamide is accompanied by significant changes in
the pool of effector T cells (figure 1).

Discussion

Earlier we already presented the data about comparable im-
pact of TCR af depletion and PtCy upon short-term T cell
recovery (especially, upon Tnv+scm on day +30). This study
suggests further reconstitution of T memory cell subsets (af-
ter day +30) to be significantly different in terms of GVHD
prophylaxis regimens.

Keywords

Memory T cells, immune reconstitution, allogeneic stem cell
transplantation, acute GVHD prophylaxis.

[InHamnKa BOCCTaHOBNEHUS Cy6I'IOI'IyJ'I$IU,VII7I T-KNeToK namsTu \ NaLMEeHTOB C OCTPbIMU J1eiiK03aMu
noaie TpaHCMIdHTALMN aJJTIOTeHHbIX reMOono3TU4eCKnX CTBOJT0OBbIX K/TeTOK

Haranpa H. Ilonosa, Muxaun 0. [Ipokos, IOnusa O. [laBeigoBa, Hukonait M. Kanpanos, Ynbana B. Macninkosa,
®epysa A. OmapoBa, Ekatepuna [I. MuxanbijoBa, Onbra M. Koponesa, 30s1 B. KonoBa, Anna A. [Imutposa,
Mapus B. JoBbinenko, Onsra C. Crapukosa, [Jappa C. Iy6usk, dnsmupa V1. Konbraesa, Mo6un V1. Axmenos,
Bepa A. BacunneBa, Vipuna B. Tanbuesa, JIapuca A. Kysbmuna, Enena H. Ilaposnunukosa, Banepnii I. CaBuenko

HavyuonanvHulii meouyuHckuii uccnedosamenvckuti uenmp eemamonoeuu, Mockea, Poccust

Beepenue

Pexoncturynusa T-xmeTouyHOro 3BeHA VMMYHHOM CUCTe-
MBI IIOCJIe TpaHCH}IaHTaHI/H/I AJIJIOT€HHBIX TeMOIIO3TUNYEe-
CKMX CTBOJIOBBIX KJ/IETOK onpene}meT pasBI/ITI/Ie TaKUX IIO-
CTTpaHCHIIaHTaIH/IOHHbIX OC}IO)KHeHI/H/uI, KakK paSJII/[‘IHbIe
nudexuyn, PTIIX, peunpussl OMyXoneBoro 3abomeBaHmsL.
Heﬂb MCCIeJOBaHNA: I/I3y‘II/ITb IU/IHaMI/IKy BOCCTAaHOBJICHUA
Cy6HOHyHHHI/H7[ T—K}ICTOK IIaMATHU y ITAVIEHTOB C OCprIMI/I
JIefIK03aMM IIOC/Ie TPAHCIUIAHTALMY a/JIOT€HHBIX IeMOII03-
TUYECKIUX CTBOJ/IOBBIX KJIETOK.
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naLl,I/IEHTbI n MeToAabl

B uccnenopanue BKIIOYEHO 65 NALMEHTOB C OCTPBIMU JIei-
K03aM11, KOTOpbIM BbinonHeHa ajto-TTCK 8 I'BY « HMMUI]
remaroniorun» Munsgpasa P®. YuuTbiBas noreHnuanbHoe
B/IVSIHVIE TIPOBOAIMMOI MIMMYHOCYIIPECCHBHOI Tepanmiy Ha
BoccTaHOBJeHMe T-kmeToyHoro 3BeHa mocnie amno-TTCK,
BCe MAI[eHTh! ObUIN pasfeeHsl Ha 3 rpymmnel. [lepBas — ato
607bHBIE, Y KOTOPBIX pexxnM npodumaktyku PTITX 6s11 oc-
HOBaH Ha npumeHennn nouagauaoro ATT (n=32), BTopast -
60/IbHBIE, Y KOTOPBIX MCIOIb30BA/IN IOCTTPAHCIVIAHTALIN-
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Figure 1. Time course of T memory cell recovery following allogeneic HSCT
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OHHBII 1uKIopocamuy (n=18) Ha +3, +4 OHU, TPETbS -
marueHTs! mocie ex vivo TCR ap-gemnennn (n=15).

Jna ananmsa pekoHCTUTYIMM T-K/IETOK MaMATH MCCIEHOo-
Bay o6pasisl nepudepndeckoit KpoBy 60MBHBIX Ha +30,
+60, +90, +180 muu mocne amio-TTCK. C nmomomipio Me-
TOfla MHOTOLIBeTHOI mportouHoit uuromerpun (BD FACS
Canto II, Becton Dickinson, USA) ompegennnn cy6mo-
nynauun CD4+ u CD8+ T-xnerok mamarm: T-HamBHbIE
u crBonmoBble KiaeTku maMAtu (Tnv+Tscm) - CD45R0-
CCR7+CD28+; T-kmetku ueHTtpanbHoit mamsatu (Tem) -
CD45R0+CCR7+CD28+; T-k1eTKky TpaH3UTOPHON ITaMATI
(Ttm) - CD45R0+CCR7-CD28+; T-xnetkn addekTopHOI
namaty (Tem) - CD45R0+CCR7-CD28-; T-TepmuHanbHbie
ap¢exroper (Tte) - CD45R0-CCR7-CD28-. Becp craru-
CTUYeCKMII aHA/IU3 JAHHBIX IIPOBOJVIIN C MCIIOb30BaHMEM
SPSS ver. 23. (IBM, Chicago, Ill., USA). Vccnenosanue pu-
HaMMKM BOCCTAQHOBJIEHMA CyOmomyasaumii T-k1eTok mams-
i (BNusAHMe paKTOpa BpeMeHM Ha TIOBTOPHBIE U3MEPEHM)
HPOBONMIN BHYTPY KKIOI CYOIOIYIALMM C YIeTOM pe-
xxuma npodumaktuky PTIIX. [I1s oleHKY JMHAMMKY ObLI
MICIIO/Ib30BAH HellapaMeTPUYeCKUIl aHaJIoT [UCIePCUOHHO-
TO aHajIM3a IOBTOPHBIX M3MepeHuii — Kputepuit @puaMaHa.
3Hauenue p < 0,05 cunTAIM CTATUCTUIECKN 3HAUMMBDIM.

Pe3synbratsl

B cinyuae mpumenenus ex vivo TCR af-gemennnu Boccra-
HOBJICHUE T-K}IeTO‘IHOFO 3BE€Ha I/IMMyHHOI/uI CUCTEMDBI B T€UYE-
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HJie TIePBBIX 6 MeCsAIleB IIPOUCXOMUT 3a CYeT BCeX MCCIefye-
MBIX cybmomyssiuniit (Bxmodas Tnv+scm 1 Tem Ha 30 cyT.),
B TO BpeMsA KaK IIpM MCIIO/Nb30BAHMU PEXUMOB C IIOCT-
TPaHCIUTAHTALMOHHBIM [uKntopochamugom u/umu ATT -
3a cuer cybmomymiumit appexroproro myna (Ttm, Tem,
Tte) (pucyHok 1).

3aknoyeHue

YuursiBas paHee npeficTaBIeHHbIe TaHHbIE 0 TOM, 4TO TCR
ap-merutenusa M MOCTTPAHCIUIAHTALMOHHDI IuKIodocda-
Mup 0671aJal0T CpaBHMMBIM BO3[EIICTBIEM Ha UCCIIEyeMble
cybnonymsanum (B YaCTHOCTY Ha Iyl Thv+scm) B paHHMe
CpOKM TIOC/Ie TpaHCIUIaHTauu (geHs +30), 9To uccnenoBa-
HJle II0Ka3aJIo, YTO JajIbHelillee BOCCTAHOBJIEHVE VICCTIENY-
eMbIx cyononyanuit T-kaetok nmamsaTu (mocie 30-ro fH:A)
CYLECTBEHHO OTIMYAETCS B 3aBUCUMOCTH OT PeXX1Ma IIpo-
¢unaxTukn PTIIX.

KnioueBble cnoBa

T-KJIeTKM TaMATH, PEKOHCTUTYLMS VIMMYHHOI CHUCTEMB,
TPAHCIUIAHTALMS A/UIOT€HHDBIX IeMOIIOITUYECKUX KIIETOK,
npodumaxruka ocrpoit PTIIX.

Comparison of different-intensity conditioning regimen prior to allogeneic stem cell
transplantation in infant acute myeloid leukemia

Zhemal Z. Rakhmanova, Olesya V. Paina, Polina V. Kozhokar, Anastasiya S. Frolova, Liubov A. Tsvetkova,
Kirill A. Ekushov, Elena V. Babenko, Tatyana L. Gindina, Aleksandr L. Alyanskiy, Ildar M. Barkhatov, Elena V. Semenova,
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Background

The infant (inborn) AML diagnosed in children aged 0-2
years is different in prognosis and treatment strategy. Alloge-
neic hematopoietic stem cell transplantation (allo-HSCT) is
a potentially curative option for these patients. However, its
indications are still under discussion due to the high risk of
transplant-related mortality (TRM) which is especially asso-
ciated with myeloablative conditioning (MAC). Reduced-in-
tensity conditioning (RIC) is probably an option to avoid se-
vere complications, but the data on RIC eflicacy and toxicity
in children with infant AML are still scarce. Our aim was to
compare conditioning regimens of different intensity (MAC
vs RIC) prior to allo-HSCT in infant AML.

Patients and methods

We have analyzed clinical data on 40 children with infant
AML who underwent allo-HSCT between 2004 and 2018.
Overall, 28 patients (pts) had 1* or 2™ remission (CR), 12
pts had active disease (AD). Median age at the moment of
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diagnosis was 1 y.o. (2 months to 2 years), at the moment
of allo-HCST, 2 y.o. (11 months to 4 y.0.). MAC regimens
were based on busulfan (Bu) (10-16 mg/b.w.) in 16 (57%)
patients in CR; in 7 cases (58%) with AD; or with treosulfan,
in 4 (14%) pts in CR. Melphalan-based RIC was applied for
8 (28%) pts in CR, and in 5 (42%) pts with AD. A busul-
fan-based regimen (8 mg/b.w.) was used in 1 case (3%) with
CR. Prophylaxis of graft-versus-host disease (aGVHD) was
as follows: ATG, in 16 (40%), or PTCy, in22 (55%) pts plus
CsA, 19 (47%) or tacrolimus = sirolimus, in 21 pts (53%), de-
pending on the donor type: related, 4 cases (10%); unrelated,
22 (55%); haploidentical, 14 pts (35%).

Results

At the median follow-up of 3.5 years, OS was 70% for the
total group. In the cohort of CR pts, after MAC regimen, OS
is 80% vs 87% after RIC (p>0.05). In the patients with AD,
OS is 42.9% vs 40%, accordingly (p>0.05). RFS in CR pts af-
ter MAC was 80% vs 87% after RIC; in the pts with AD, it
is 57% vs 40%, accordingly (p>0.05). aGVHD-free/relapse
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free survival rate (GRFS) in CR after MAC was 36% vs 62%
after RIG; in the pts with AD it was 42% vs 40%, accordingly
(p>0.05). Cumulative relapse incidence (CRI) in CR pts after
MAC is 22% vs 12.5% after RIC; in the pts with AD, it is 54%
vs 62%, accordingly (p>0.05). TRM in CR pts after MAC is
22% vs 12.5% after RIC, in the pts with AD, 28% vs 0%, ac-
cordingly (p>0.05).

Conclusion

RIC and MAC efficacy is equally efficient in infant AML in
terms of OS, RFS, GRFS, CRI and TRM rates. Potentially,

RIC may reduce long-term severe side effects of allo-HSCT
correlating with intensity-dependent toxic effect of condi-
tioning regimens.

Keywords

Allogeneic hematopoietic stem cell transplantation, infant
acute myeloid leukemia, conditioning regimen.
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BPOXAEHHbIM OCTPbIM MUENONHbIM NeNKO30M
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Beepenue

BposxzeHHBIT OCTpblit Mueno6macTHelil eitko3 (OMIJI)
y IeTell, MAaTHOCTVPOBAHHBI B BO3pacTe 0 2 JIET, MMe-
eT pas/yMuysA B IPOTHO3€ U TEePaleBTUYECKO) TAKTUKe 110
cpaBHeHuio ¢ OMJI y B3pocnibix manueHToB. Anno-TI'CK
ABJIAETCA TOTEHLMATBbHO M3JIeYMBAIOLIell OIIueil Tepa-
nuu anad geteit ¢ BpoxxgeHHbIM OMJI. OpHako, mokasaHuA
K a/o-TI'CK y peteit ¢ zaHHBIM 3ab0/MeBaHMEM OCTAIOTCS
IPefIMETOM JVICKYCCHIT B CBA3M C BBICOKMM PMCKOM TPaHC-
IJIAHTAI[MOHHON JIETAIbHOCTH 13-3a TOKCUYHOCTY MUENIO-
abrmatuBHOrO pexxmma KoHpuiyonmpoBauus (MAK). Ve-
IIO/Ib30BaHNE PEeXXVMOB KOH/MIVIOHMPOBAHVS CHVDKEHHON
nHTeHcUBHOCTU 103 (PUK) MoXXeT mo3BoIMUTL M36eXaTh
CepbesHBIX OC/IOKHEHMII, OfHAKO, HaHHBIX 00 3¢ deKTus-
HocTu 1 TokcmyHoctu PUIK y mereit ¢ BpoxxpenHpiM OMIJI
HemocTato4yHo. Llenb paboTel: cpaBHUTH 3 (EKTUBHOCTD
U TOKCMYHOCTb PEXVMOB KOHAMIVOHVPOBAHUA Ppasyny-
Holt mHTeHcuBHOCTH (MAK vs PUK) mpu mposepeHun
anno-TI'CK y geteit ¢ BpoxxgeHHbIM OMIL.

naLl,VIEHTbI n MeToAbl

IIpoananusupoBanbl JaHHble 40 IALEHTOB C BPOXKIEH-
ubeiM OMJL, koTopsiM 6bU1a BeinonHena auio-TTCK B mepu-
o mexxpy 2004 1 2018 rr. Ha momenTt TT'CK 28 mannenTos
HAXOJV/IVICDh B IIEPBOI VIV BTOPOJ pEMUCCUN 3a00/1eBaHN1,
y 12 manmeHTOB pemMuccusA OTCYyTCTBOBana. MenaHa BO3-
pacta Ha MOMEHT IIOCTAaHOBKM JiMarHo3a cocTaBmaa 1 rop
(2 mecsma-2 ropa). Menuana Bospacrta Ha MmomeHnT TTCK -
2 roma (11 mecsimeB - 4 roma). MAK ¢ ucnonbsoBaHueM
Oycynpdana (By) (10-16 mr/kr) momyummu 16 (57%) manu-
€HTOB B pemuccun 3a6oneBanusi, 7 (58%) BHe peMucCus;
C UCIOIb30BaHNeM Tpeocynbdana — 4 (14%) mauneHToB B
pemuccyn. PVIK Ha ocHoBe Mendanana nomyunmu 8 (18%)
MAIVIEHTOB B peMuccun, 5 (42%) BHe peMuccuy, Ha OCHOBe
By (8 mr/xr) - 1 (3%) manuenT B pemuccuin. I[Ipodrorakruka
PTIIX ¢ ucnonb3oBanuem ATT 16 (40%) wau mocrrpaHc-
[UTAHTAIOHHOTO HuKmodocdana — 22 (55%) ¢ mobaBreHNn-
eM nuKrocnopuHa A - 19 (47%) v Takponumycatcupo-

nmmyca — 21 (53%) manyeHt, 4To 3aBJCETIO OT TUIIA JJOHOPa:
porncrBennbiit cubmuur — 4 (10%), HepOACTBEHHBIN — 22
(55%), rarmonmeHTUYHbIN — 14 (35%).

Pesynbratbl

I[Tpu menuane HabmOReHMs 3,5 TOfA, 001ast BBDKIIBAEMOCTD
(OB) B o6uieit rpymie coctaBuna 70%. B xoropre maren-
T0B, nonyunsiyx awio-TTCK B pemuccun 3aboneBaHns
nocne MAK - 80% vs 87% nocne PVK (p>0,05). B rpynme
HALMEeHTOB B akTMBHOI (ase 3abomeBanus OB cocraBuma
42,9% vs 40%, coorBercTBeHHO (p>0,05). BPB B pemmnccnu-
oHHOI1 rpymnne 6onpHbIX nocie MAK - 80% vs 87% mocie
PVIK, y nmanuenToB BHe pemuccuu — 57% vs 40%, cooTBeT-
crBeHHO (p>0,05). BookuBaemocts 6e3 penyansa n PTIIX
y nmauuenToB B pemmccun nocne MAK cocrasuma 36% vs
62% mocne PVIK, y maumeHTOB B aKTMBHOI (hase 3abore-
BaHMA - 42% vs 40%, coorseTcTBeHHO (p>0,05). Kymymnsa-
TUBHBI PMCK pelVAVBa y HALMEHTOB B PeMICCUU TIOCTIe
MAK - 22% vs 12,5% nocne PVIK, B rpynie nanyueHToB BHe
pemuccyu — 54% vs 62%, coorBeTcTBeHHO (p>0,05). TpaHc-
IUIAaHTAllMIOHHAs JIeTAJIbHOCTb Yy MALMEHTOB B PeMUCCUM
3aboreBaHus cocraBmwia— 22% mocine MAK vs 12,5% mocre
PVIK, y manuentos BHe pemuccun — 28% vs 0%, cooTBeT-
cTBeHHO (p>0,05).

BoiBopbl

OcnoBbiBasAch Ha pesynbraTax OB, BPB, BbDKMBaemocTn
6e3 peunpusa u PTIIX, KyMy/IATHBHOTO pyCKa peLyuBa U
TpaHCNIaHTanyoHHoi netanbHoCcT, MAK 1 PVIK y merert
¢ BpoxieHHbIM OMJI nMeloT cxoxyio a¢dexTnBHOCTD. Vc-
nonb3oBaHue PVIK, BepoATHO, MOXXET CHUSUTD 4aCTOTY TA-
JKEJIBIX OT/Ja/IEHHBIX OC/IO)KHEHU, CBA3aHHBIX C TOKCUYHO-
CTBIO MMeI0a0/IaTVIBHOTO PeXVIMa KOHAMUIVIOHVPOBAHIA.

KnioueBble cnoBa

AjoreHHas TPaHCIUTAHTALMA TeMOMO3TUYECKUX CTBOJIO-
BbIX KJIETOK, BPOXK/IEHHBIII OCTPBIII MUETOUIHDL JIENKO3,
PEeXXMMBbI KOHANIVOHNPOBAHMA.
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Loss of heterozygosity in the short tandem repeat (STR) profile of tumor DNA of de novo
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Introduction

Genetic instability of tumor cells can lead to a change in
the profile of short tandem repeats (STR) of the tumor rel-
ative to the STR profile of healthy cells of the patient. Loss
of heterozygosity or allelic imbalance in STR loci confirm
the chromosomal aberrations revealed by standard cytoge-
netic analysis in chromosomes containing this STR locus:
deletions, monosomies, duplications, and the appearance
of isochromosomes. However, in some patients, the loss of
heterozygosity is also observed with a normal tumor karyo-
type. Our objective was to evaluate correlations between the
loss of heterozygosity in blast cells of de novo diagnosed ALL
patients and chromosomal aberrations revealed by standard
cytogenetic analysis, as well as to verify hidden abnormal-
ities in the case of discrepancies between cytogenetic data
and molecular analysis of the STR profile of the tumor.

Materials and methods

Analysis of STR profiles of tumor cells was performed in 88
patients with de novo diagnosed Ph-negative ALL undergo-
ing treatment according to the RALL-2016 protocol at the
National Research Center of Hematology (Moscow, Russia).
The patients were 18-55 years old, 53 men and 35 women.
DNA was isolated from bone marrow samples taken from
patients at diagnosis. Control DNA samples were taken from
the blood of patients in complete remission and/or from
the buccal epithelium. STR profiles for each pair of tumor/
control samples were obtained by multiplex PCR using the
COrDIS Plus kit (Gordiz, Moscow), followed by fragment
analysis of PCR products on an ABI 3130 genetic analyzer
(Thermofisher Scientific, USA). Chromosomal microarray
(CMA) of DNA with a detected loss of heterozygosity in STR
loci was performed at the Genomed molecular pathology
laboratory using the Genoscan 3000 system.

Results

Normal tumor karyotype was established for 37 patients,

and abnormal karyotypes were found in 51 cases. When ana-
lyzing the STR profiles of DNA from tumor and healthy cells
of each patient, we found a loss of signal from one of a pair
of alleles at heterozygous STR loci in twenty patients (23%).
Seven of them had a normal tumor karyotype. Also, in the
case of an abnormal STR karyotype, the loci with loss of het-
erozygosity did not always belong to aberrant chromosomes.
Chromosomal microarray revealed the presence of unipa-
rental disomy of the shoulder, or the entire chromosome,
which was cytogenetically normal, but carried an STR locus
with loss of heterozygosity. In one patient with a normal
karyotype, a 9p21.3 (21656682_22304230) x0 microdeletion
affects the region of uniparental disomy at 9p (24.3-13.3).
As a result, a cluster of MTAP, CDKN2A-AS1, CDKN2A,
CDKN2B-AS1, CDKN2B genes containing three oncosup-
pressor genes involved in the regulation of antiproliferative
and proapoptotic activities of Rbl and p53, was completely
absent from the tumor cell genome. Preliminary analysis had
shown, that the LOH presents a significance risk factor for
dismal prognosis. [HR= 4.1 (ci95 1.1-15.6)].

Conclusion

Analysis of STR-profile in the tumor cells confirms and sup-
plements the data of cytogenetic analysis, and also reveals
abnormal karyotype in the absence of mitoses in the sample.
Moreover, LOH detection in cases of normal tumor karyo-
type reveals the phenomenon of uniparental disomy, hidden
chromosomal aberration, which is often the cause for tran-
sition of oncogenic mutations to homozygous form, thus ag-
gravating prognosis of the disease.
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MoTeps reTepo3nUroTHOCTH B Npodune KOPOTKNUX TaHAeMHbIX noBTopoB (STR) onyxonesoii IHK y
MaLUMEeHTOB C de Novo AMArHOCTUPOBAHHBIM OCTPbIM NTMM$ODONACTHBIM NEKO30M KaK naTTepH

dHOMAJIbHOI0 KapunoTuna onyxosun
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Beepenue

TeneTmyeckas HeCTAOUABHOCTD OITyXOJIEBBIX KJI€TOK MOXXET
IIpUBOANTD K M3MEHEHIIO HpO(i)I/I}IH KOPOTKMX TaHAEMHbDIX
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noBropoB (STR) omyxomn otnocmrensro STR mpodms
3[JOPOBBIX KJIETOK MalyeHTa. IloTepss reTeposuroTHOCTH
wiy ajtenbHbln fucbamanc B STR 0Kycax HOATBEP>KAAIOT
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BBIsIB/IEHHbBIE CTAH/JAPTHBIM LIMTOTEHETHYECKNMM aHATN30M
XpoMocoMble abeppannu B cofepxamux ganubiit STR mo-
KyC XpOMOCOMaxX: Ae/elN, MOHOCOMUM, AYIINKALIUMY, IO-
siB7IeHre n30XpoMocoM. OffHAKO Y HEKOTOPBIX IAIMeHTOB
[OTepsI TeTePO3UTOTHOCTY HAGMIONAETCA U IIPU HOPMaJlb-
HOM Kapuotniie omyxonu. Llemp paboTsL: IpoaHamn3npo-
BaTh CBsI3b IIOTEPM TeTEPO3UTOTHOCTU B OTACTHBIX KIIET-
KaxX MalMeHTOB C BIEPBble AMATHOCTVPOBAHHBIM OCTPBIM
numdobractHM neitko3oM (OJII) ¢ BbIsIBIEHHBIMI CTaH-
HapTHBIM LMTOTEHETHYECKMM aHAIN30M XPOMOCOMHBIMU
abeppanusamu u BeprUIUPOBATb CKPHITbIe AHOMAJINU TIPU
PAaCXOX/IeH!N JAaHHBIX LMUTOTEHETUKN M MOJIEKY/ISIPHOTO
anammsa STR mpoduns omyxonn.

Marepuanbl n meToabl

Ananus STR-nipo¢uneit [JHK onyxoneBbIx K1eTOK ObIT BbI-
MTOJTHEH Jyisl 88 MAI[MEHTOB C IMATHOCTUPOBAHHBIM de 1novo
Ph-neratuBupiM OJIJI, MpOXORAIIMX JIeYeHUE IO CXeMe
«OJIJI-2016» B HanpmoHaibHOM MCCIel0BATE/ILCKOM LIEHTpe
remaronorun (r. Mocksa, Poccust). Bospact marnuenTtos 18-
55 nert, 53 myxunnsl 1 35 xeHuyH. [THK 6bl1a BbigeneHa
U3 00pasloB KOCTHOTO MO3Tra, B3SATHIX Y IAlMEHTOB IIPU
moctaHoBKe auarHosa. KourponpHsie o6pasipr [JHK 6pa-
JIV I3 KPOBY TAI[MIEHTOB B COCTOSIHUY ITOJTHOM peMuccuy u/
wy u3 6ykkanpHoro smurenusa. STR-npodumu ms kaxnoi
naps 06pasuos JTHK nmanyenra (ornyxo/b/KOHTPO/Ib) HOTY-
yanyu MetoioM MynbTuiriekcHon TP ¢ ncnonb3oBanuem
Habopa npaitMepoB k 19 STR-70KycaMm u 70Kycy amernore-
HyHa yenoseka COrDIS Plus (Toppus, Mocksa) ¢ nocneny-
1omyM pparMeHTHBIM aHam3oM [TIIP-ipogyKToB Ha rexe-
tideckoM aHamusaTope ABI 3130 (Thermofisher Scientific,
USA). XpOMOCOMHBIIT MMKpOMaTpu4Hblii aHamu3 (XMA)
JHK c BpIABNEHHOI TOTEpeit reTepo3uroTHocTn B STR-710-
Kycax ObUI BBIIIOIHEH Ha 6ase 1ab0paTopyyt MOJIEKY/IAPHOI
maronorun «[eHoMem» ¢ UCHONIb30OBaHMEM CUCTEMBI [eHo-
ckaH 3000.

Pe3synbtatbl n 06cyxpeHne

HopmanbHbI UTOr€HeTUIeCKIUIT KaPUOTHII OIYXO/II ObI
yCTaHOBJIEH A/ 37 NMAljMeHTOB, AaHOMA/IbHBIN KapMOTUII —
ws 51 naruenra. Anamusupyst STR-mpodumu JHK us omy-
XOJIEBBIX ¥ 3[JOPOBBIX K/IETOK Ka)XK/IOTO ITAal[MeHTa, Mbl Ha-
OJ1I07ja/IV TOTEPIO CUTHAJIA OT OHOTO U3 APl a/I/Iefelt B re-

AL-07

Tepo3nroTHbIX STR-moKycax y nBagumaTy manyeHTos (23%) .
Y ceMepbIX U3 HUX ObUI yCTAaHOBJIEH HOPMAaJIbHBII KaPUOTHII
omyxonu. Kpome Toro, 1 mpu aHomanbHoM Kapuortune STR
JIOKYCBI C IIOTepeil TeTepO3UIoOTOCTY He BCerfa IpuHazje-
Xayu abeppaHTHBIM XpPOMOCOMaM. MeTOIOM XPOMOCOMHO-
r0 MUKPOMATPUYHOTO aHa/MN3a OBUIO BBIABICHO HAJIM4Me
OJHOPOAMTENbCKON JUCOMMM IUIeYa VI BCEl XpPOMOCOMBI,
HOPMa/IbHOJ IO [AaHHBIM LMTOI€HEeTHYEeCKOrO aHa/IN3a,
Ho Hecymleli STR-mokyc ¢ morepeit rereposurornoctu. Y
OfIHOTO TMAIMeHTa C HOPMA/IbHbIM KapUOTUIIOM B 06/1acTb
OINHOPOAUTENbCKON ayucoMun 9p(24.3-13.3) momana Mmu-
Kkpopenenya 9p21.3(21656682_22304230)x0, B pesynbrare
kinactep reHoB MTAP,CDKN2A-AS1,CDKN2A,CDKN2B-
AS1,CDKN2B, copepxamuii Tpu TeHa-OHKOCYIIpeccopa,
IPOJYKTHI KOTOPBIX YYaCTBYIOT B PEry/IALNN aHTUIIPOIU-
depaTuBHOI M MPOATONTOTUYECKON aKTMBHOCTM Rb1 u
P53, BoOO1Ile He TIpeCTaBIeH B reHoMe omyxomu. [Ipensa-
pUTeIbHbIE Pe3yIbTaThl aHaMM3a 0OIeil BBDKMBAEMOCTHU
NOKa3aliy, YTO Ha/lu4due MOTepy IeTePO3UTOTHOCTY ABJLA-
€TCs1 3HAYMMBIM (PaKTOPOM HebIaronprsTHOro MporLosa. B
TPyIIIIe C MOTepelt FeTePOSUTOTHOCTU BePOsITHOCTD Heba-
ronpusatHoro cobsitust (cmeptn) B 4.11 (ci95 1.08-15.63)
pasa BBbIIIe.

3aknyeHue

Ananus STR-nipoduia onyxonu HOATBEP>KAAET U JOIOMHA-
€T IaHHbIe IIUTOTeHEeTUYECKOTO aHa/MN3a, a TAK>Ke BBISBIISAET
aHOMAJIPHBINI KapMOTUII B C/Iy4ae OTCYTCTBUSA MUTO30B B
K1eTKax obpasua. Kpome roro, IIT' nmpu HOpmManbHOM Ka-
PMOTHUIIE OITYXO/IM BBIABIACT (PEHOMEH OFHOPOAUTEIbCKON
IVICOMUMY, 9aCTO ABJIAIOIINIICA IPUYMHON Iepexofia OHKO-
TeHHBIX COMAaTMYeCKUX MYTalyil B TOMOSUTOTHYIO (opmy,
YTO OTATOIIAET IPOTHO3 3a00/IEBAHMSL.

bnaropapHocTb

Pabora BbImONHEHAa Ipu IOAAepXKe Pakdonma, rpaHT
Ne5/2019.

KnioueBble cnosa

[Toteps rereposurornoctu (LOH), de novo auarHoctupo-
BauHbliT OJIJI, XpOMOCOMHbIe abeppaluin, CKPBITbIE XPOMO-
COMHBIe aHOMAJIN, OfHOPOJMUTEIbCKAS HUCOMUL.

Donor lymphocyte Infusion for the prevention and treatment of acute leukemia relapse
after allogeneic hematopoietic stem cell transplantation in adults
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Introduction

Donor lymphocyte infusion (DLI) is one of the options for
treating relapse of acute leukemia after allogeneic hemato-
poietic stem cell transplantation (allo-HSCT), regardless of
the type of leukemia, donor type and the period after allo-
HSCT. The advantages of DLI include the option of varying

the lymphocyte dosage, and a combination with chemother-
apy (ChT) and targeted therapy (TT). The main limiting
factor for DLI is a risk of severe induced GVHD after DLI
(indGVHD). The aim of this study was to assess efficacy and
safety of DLI depending on the indications, type of donor
and the dosage of lymphocytes.
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Patients and methods

From April 2012 to November 2019, 142 DLIs were per-
formed in 66 patient (males, 36; females, 30). Their age
ranged from 18 to 52 (median 33 y.0.). Diagnosis at the
time of allo-HSCT: ALL, 22 patients, AML, 44 patients. In-
dications for DLI were as follows: mixed donor chimerism
in 12 cases, residual tumor clone detected by PCR or FC in
13 cases, and relapse in 41 cases (33, bone marrow; 8, ex-
tramedullary relapses). After chemotherapy (ChT), DLI was
performed in 33 patients, including nine in the period of
cytopenia (ChT, 23; ChT + targeted drugs, 10). The median
initial dose of DLI for allo-HSCT from a matched donor was
0.7x10%kg in remission, and 1.4x10%kg in relapse. The me-
dian follow-up period was 28 months.

Results

In the group of patients without a history of GVHD (n=50),
the incidence of indGVHD was 12%. 83% of these pa-
tients received systemic immunosuppressive therapy (IST).
Non-relapse mortality (NRM) in the cases with indGVHD
was 17%. After a history of aGVHD (n=16), ind GVHD oc-
curred in 44%, of which 43% received IST, NRM rate with

ACUTE LEUKEMIAS |

indGVHD was 29%. After cGVHD (n=12), the incidence of
indGVHD was 25%, no therapy was required. The median
initial dose of DLI in cases with aGVHD or cGVHD histo-
ry was 1x10%kg, and 1.2x10°/kg without GVHD. Overall
survival (OS) and relapse-free survival (RFS) rates after DLI
in remission were 41% and 24%, respectively, and after re-
lapse 25% and 0% (p=0.5). OS after DLI in patients without
aGVHD history was 42%, with aGVHD, 13% (p=0.07). After
relapse followed by DLI, OS was higher when targeted drugs
were used, ie., 70% versus 16% (p=0.01). The history of
c¢GVHD and indGVHD, donor type, DLI in cytopenia did
not affect OS and RFS.

Conclusion

The incidence of DLI-induced GVHD and NRM is higher
in patients with a history of aGVHD. A history of aGVHD
is a factor of poor prognosis in cases of relapse. The admin-
istration of targeted therapy after relapse increases OS. The
necessity for DLI in this case requires further studies.

Keywords

Donor lymphocyte infusion, acute leukemia, relapse.

NHdpy3mna poHopckux nuMeouuToB ans npoGuNaKTMKN U NTEYEHNS peLanBoB OCTPbIX NEKO30B VY
B3POUIbIX NOUIE anNOreHHOM TPAHCMIaHTALMM reMOMOo3TUYECKNX CTBOJIOBbIX KIETOK

Anna I. CmupHosa, Cepreit H. bonmapenxo, I1san C. Moucees, bemna V. Aro60Ba, Enena B. ba6enko,

Unbpap M. bapxaros, Anekcangp [I. Kymarus, |Bop1/1c B. Adpanacren |
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Beepenue

Vndysus mumpounrtos gonopa (VIIJI) - ogHa u3 omuuii
JIe4eHVSI PelVIIBOB OCTPbIX JIEVIKO30B IIOC/Ie a/UIOTEHHON
TPAHCIUIAHTALMM TeMOIIOITUYECKMX CTBOJIOBBIX KJ/IETOK
(ammo-TTCK), He3aBUCHMMO OT BapuaHTa JIefiKo3a, THUIA [0-
HOpa U CpOKa MOC/Ie A/UTOTeHHOI TPAaHCIUIAHTAL[MU TF€MOIIO-
stnveckux kinetok (amno-TT'CK). K npenmymecrsam VJIJI
OTHOCSTCSI BO3MOXKHOCTb BapbMpOBaHNUA [O3bI IUMMOLH-
TOB 1 KoMOuHanmu ¢ xumno-(XT) u TapreTHolt Tepamuei
(TT). OcHoBHbIM muMmuTHpyomuM ¢daxropom VT sss-
€TCs1 BepOSITHOCTD pasButyist Tsokenoit PTIIX. Ilems pa6oTsr
coctosina B otjeHke addexktuBHOCTU U 6e3omacHoctu VIJ1
B 3aBUCHMOCTH OT ITOKa3aHUIA, TUIIA JOHOPA U PEeXXIMa BBe-
meHys muMQOLNUTOB.

MauneHTbl M MeTOAbI

B mepwop ¢ anpernst 2012 o Host6pb 2019 TT. BbIIONHEHDI 142
VIJT 66 manmenTaMm, (MyX. — 36, xeH. — 30), Bo3pact: 18-52
(memyana 33 roga). [JuarHos u craryc Ha MoMeHT TKM: OJIJI -
22 maruenta, OMJI - 44 manuenTa. [Tokasanmsamu k VIJIJI
ABJIANNACH CHIDKEHME NOHOPCKOTO XMMepusMa B 12 ciayda-
AIX, BBLABJICHJME OCTATOYHOIO OITYXOJIEBOTO KJIOHA (MeTofa-
mu ITHP, UOT) B 13 cnyvasx, u penujus 3abomeBaHns B 41
cmy4ae (33 KOCTHO-MOSIOBBIX, 8 9KCTpaMeny/ULpHbIX). VIIJI
BBINO/THEHa 33 MaleHTaM Ioc/ie TPOTMBOPElUAMBHOI Tepa-
1M, B TOM 4MCrie B 9 Cnyvasx — B mepuon uuronenny (XT -
23, XT+rapreTHsle npemaparsl — 10 manmeHToB). Megnana
HavapHOM 0351 V1)1 mpu anno-TI'CK oT coBMecTuMOro no-
Hopa coctaemna 0,7x10%kr B pemmccrn n 1,4x10°/kr mocie
permBa. Menyana HaO/mIOeHIsT cOCTaBmIa 28 Mec.
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Pe3synbtatbl

B rpynme 6e3 OPTIIX B anamuese (n=50) gacrora P T-
ITX cocraBuna 12%, n3 Hux 83% malMeHTOB MOMYYaayu CH-
CTeMHYI0 UMMyHOCynpeccuBHyo Tepamuio (VICT), netans-
HocTb B pemuccun npu nHAPTIIX cocrasuma 17%. Ilocne
oPTIIX B anamHuese (n=16) nuaPTIIX nmena mecto y 44%,
u3 Hux 43% nonydamm VICT, netanbHOCTD B peMUCCUY TIPU
uHAPTIIX 6pi1a 29%. I[Hocme xpPTIIX (n=12) yacrora uH-
aPTIIX 6bl1a 25%, Tepanus He TpeboBamace. MennaHna Ha-
yaspHOM f1o3bl VIIIJI mpu OPTIIX mmm xpPTIIX B anamHese
cocraBmia 1x10%/kr u 1,2x10%xr 6e3 PTIIX. OB u BPB npu
WIJT B pemuccun coctapisim 41% n 24%, noce peuyin-
Ba — 25% u 0% (p=0,5). OB mocne V]IJI B rpymie maueH-
ToB 6e3 oPTIIX B anamHese cocTaBuna 42%, ¢ oPTIIX 13%
(p=0,07). IIpu IJT nocne perupnsa OB Obira Bbiile mpu
JVICIIO/Ib30BAHMY TapreTHBIX mperapartos (70% mpotus 16%,
p=0,01). Hanmmune xpPTIIX u uaaP TIIX, Tun gonopa, MJJI
B niepuog nuronenuy Ha OB u bPB He Biusnn.

3akniouyeHue

Yactora VIIJI-unpyunposannoit PTIIX u neranbHOCTD B
pemuccun Bbiile y nanyeHToB ¢ oPTIIX B anamHese. Ha-
3HaueHJe TapreTHBIX Ipemaparos yBennmdmsaer OB mpu
pasButunu peunpusa. Heobxogumocts VIJIJI B aToM crydae
TpelyeT Ha/TbHEeNIINX MCCTeTOBAHMIL.

KnioueBble cnoBa

Hdysusa foHOpCKUX MMMOIUTOB, OCTPIil TEIKO3, pelu-
IMB.

@ cttjournal.com
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Introduction

Allogeneic hematopoietic stem cell transplantation (allo-
HSCT) is indicated for the patients with relapsed and re-
fractory classical Hodgkin lymphoma (r/rHL) due to its
potential to be cured. While long-term disease control can
be achieved by this approach, disease relapse still remains
the factor limiting the success of transplantation. Immune
checkpoint inhibitors (ICIs) showed encouraging efficiency
in patients with rrHL with benign toxicity profile. Intensifi-
cation the graft vs lymphoma effect by checkpoint inhibitors
is an attractive option, although there are concerns about the
risks of nivolumab treatment after allo-HSCT due to the risk
of severe GVHD, thus the place of ICIs is not yet defined.
This report includes the results of treatment with nivolumab
or combined regimens in patients with relapse or progres-
sion cHL after allo-HSCT.

Patients and methods

We retrospectively evaluated efficacy and toxicity of
nivolumab-based treatment in 10 patients with r/rHL relaps-
ing or progression after allo-HSCT at the RM Gorbacheva
Research Institute of Pediatric Oncology, Hematology and
Transplantation, Pavlov University. Most of the patients (n=
6, 60%) received reduced intensity conditioning: fludara-
bine 30 mg/m?, bendamustine 130 mg/m? per day for 3 days
(FluBe) regimen. Post-transplant cyclophosphamide-based
GvHD prophylaxis was used for 7 patients (70%). Objective
response determined as complete response (CR) or par-
tial response (PR) before allo-HSCT was documented in 7
(70%) patients (6, CR, 60%, 1, PR, 10%) and 3 patients (30%)
received transplant during the disease progression (PD).
Matched HLA-related siblings and matched unrelated do-
nors were used in 6 (60%) and 4 patients (40%) respectively.
All the patients have received the treatment with brentux-
imab vedotin (BV) as salvage therapy after allo-HSCT, six
of them received combination of BV with bendamustine.
Six patients received donor lymphocyte infusions before
nivolumab initiation. All the patients for the treatment of
relapse/progression of cHL were initiated nivolumab ther-
apy as monotherapy at various doses (from 0.5 to 3 mg/kg
body weight), administered every 2 weeks. Before nivolum-
ab therapy, 8 and 5 patients had a history of aGVHD and
cGVHD, respectively. Median time from allo-HSCT to dis-
ease relapse/progression was 3.3 months (1.5-16.5). Median
time from disease relapse/progression to first injection of
nivolumab was 28.9 months (range 5-42.4).

Results

At the median follow up of 29 month (12-46 mo), 9 patients
were alive. The median overall survival (OS) was not reached,

and OS was 90% at 46 mo. The median progression-free sur-
vival (PFS) was 40 months (21-46 mo) and PFS was 40%. All
the patients achieved objective response (CR in 50%, and PR
in 50%) after a median of 6 (1-6) nivolumab injections. At
the median of 6.7 months (5 to 8.5), 6 patients relapsed and
received retreatment with nivolumab (n=5), or switched to
pembrolizumab (n=1). Due to the achieved disease control,
five patients required additional chemotherapy. An objec-
tive response was achieved in 3 out of 6 patients with com-
bination therapy. None of the patients developed extensive
GVHD after nivolumab administration. During nivolumab
treatment, 3 (30%) of the patients experienced grade 3-4
adverse events, which included two cases of aseptic men-
ingitis, and one case of autoimmune hepatitis, autoimmune
hypophysitis. Due to severe adverse events, the nivolumab
treatment was discontinued, and patients received short
courses of glucocorticoids with complete resolution of the
event. In this analysis, there was no correlation between dose
of nivolumab and response rate, incidence and severity of
adverse events.

Conclusion

Nivolumab as monotherapy or in combination with cytotox-
ic agents showed promising efficacy in patients with BV-re-
fractory relapse of HL after allo-HSCT. The immune-me-
diated toxicities and the potential for GVHD exacerbation
remain an important issue.

Keywords

Hodgkins lymphoma, resistant, nivolumab, efficiency, ad-
verse effects.

CTT JOURNAL | VOLUME 9 | NUMBER 3 | SEPTEMBER-OCTOBER 2020 25



LYMPHOMAS |

Neyenmne peunanBoB NUMdOMbI XOMKKMHA NOCe annoreHHOoA TPaHCNNAHTALMUKU FeMON03TUYeCKUX

CTBOJI0BbIX K/1eTOK Ha 0CHOBe HVIBOﬂyMaﬁa

Anacracus B. Beitnaposuy, Kupunn B. Jlenuk, Haranpsa b. Muxaiinosa, Esrenns C. Bopsenkosa, Enena B. Konpakosa,
Enena B. Ba6enko, IOpuii P. 3aiamos, iBan C. Moncees, Anekcanap [I. Kynarun

HM demcxkoti onkonozuu, eemamonozuy u mpancnaanmonozuu um. P. M. Topbauesotl, Ilepsviii Cankm-Ilemep6ypeckuii 20cy-
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Beepenue

AnyoreHHas TPaHCIJIAHTALMsA TEMOIOSTUYECKUX CTBO-
noBbIx knetok (ammo-TT'CK) mokasaHa maiyeHTam C pe-
LVAVBMpPYIOLell Wi pedpakTepHOt GOpPMOIL Kraccude-
ckoit mumdombl XomxkuHa (p/p/IX) u sABnAeTCs METOIOM
C BO3MOXXHBIM IIOTEHIIMATOM }3nedeHus. HecmoTps Ha
TO, YTO C ITOMOLIBIO JAHHOTO METOJA JIEYEHMA MOXKHO JI0-
OUTLCA ONTOCPOYHOTO KOHTPOJA Hafl 3abo/eBaHMeM, pe-
IMANB TO-TIPeKHEMY OCTaeTcs (aKTOpOM, OTpaHNMYMBa-
IOIIMM YCIIeX TPAaHCIUIAHTAIMN. VIHTMOMTOPbI MMMYHHBIX
KOHTponmbHbIX TouyeK (MKT) mokasanmm o6HameXMBaIoIIyIo
3pPeKTUBHOCTb B JIedeHMM manmeHToB ¢ p/p/IX ¢ mpu-
eMJIEMbIM IIpOQuIeM TOKCUYHOCTH. YcuneHnme sddekra
«TpaHCIUIaHTAT pOTUB MuMdoMbl» ¢ momopio VIKT mpep-
CTaB/IAETCsA IMEPCHEKTUBHBIM METOJOM JIEYEHMs, OFHAKO
CYIIECTBYIOT OIIACeHNs, YTO VCIOTb30BaHNE HUBOMyMaba
nocne amno-TTCK MoxeT mpuBecTH K pasBUTHIO TsKe-
nbix ¢popm PTIIX, B cBsasu ¢ atum mecto VIKT B nedenme
MIOCTTPAHCIIAHTALMOHHBIX PELU/IMBOB €llle He OoIpefierne-
HoO. [laHHO€ MCCIeOBaHNE CONEPXKUT PE3YIbTATHI I€YeHN
penypusoB miMdomsr Xomxkuna mocre anio-TICK ¢ uc-
II0JTb30BaHMEM HMBOTYMaba M1y KOMOMHUPOBAHHBIX CXEM.

naLl,VIEHTbI n MeToAabl

B 3TOM MCCIENOBAaHNM PETPOCIEKTUBHO OL[eHUBATUCE 3¢-
(EeKTUBHOCTD U TOKCUYHOCTD JI€UeHVsI HUBOTYMaboOM pe-
LUMBOB VIV IIPOrpeccupoBanysa MMMGOoMbl XOMKKIHA Y
10 manmeHTOB, KoTOopble omy4ynau amno-1TTCK B HMM pet-
CKOJl OHKOJIOTMM, I'€MaTONOTUY U TPAHCIUIAHTOJIOTUU VIM.
PM. Top6auesoit IICII6BI'MY um. ax. V. I1. ITaBnoBa. Bomb-
HIMHCTBO HaLMeHTOB (n=6, 60%) IOIy4mIn pe>KuM KOHAU-
LIOHMPOBAHMsI CHIDKEHHOI MHTEHCUBHOCTI: (rryfapabuH
30 mr/m?, 6engamyctus 130 mr/m? B redenue 3 gueit (FluBe).
ITpo¢unakruka PTIIX Ha OCHOBE MOCTTTPAHCIIAHTALIOH-
Horo nuknodochaMuia UCIOMb30BANTACh Y 7 MALMEHTOB
(70%). O6BeKTUBHBIIT OTBET, OIpeMeseMblil KaK ITOTHbII
otBeT (ITO) mnmu wactuunsiit otBet (YO) mo ammo-TTCK,
6b111 3apeructpuposat y 7 (70%) mauyentos (6 I10-60%, 1
Y0O-10%) n 3 nmauuenTa (30%) MOTy4YyIu TPaHCIUIAHTALINIO
BO BpeMsI Tporpeccuposanust sabonesanns (I13). Y 6 mauu-
enToB (60%) u 4 manuenTos (40%) MCIIONB30BAJICA IIOTHO-
cTbi0 HLA-cOBMeCTUMBII POICTBEHHBII ¥ HEPOICTBEHHDIN
IOHOP COOTBETCTBEHHO. [[/Is JledyeHMs pelIMBOB IIOCTIe
anno-TI'CK Bce manueHTs! omydmnu 6peHTYKcMMab Be-
motuH (bB), mrectp u3 Hyx nmomyym koMm6uHanuo bB ¢
6enmamycturoM. IllecTp manmMeHTOB C MPOTUBOPELUAUB-
HOIT Le/IbI0 TTONTY4MIN MHQY3NIO JOHOPCKUX TUMQOLNUTOB
[0 Havaja Tepamuy HUBOMyMabom. BceMm maumeHTaMm AyIst
JledeHNA pelMfuBa /IporpeccupoBanua MMMGOMbl XOmXK-
K1Ha OblIa MHUIMMPOBAHHA MOHOTEPAINs HUBOTYMabOoM B
pasmnuHbIxX gosax (ot 0,5 mo 3 Mr/kr) Kaxkzble 2 Hepenu. [lo
Tepanuy HUBOITYyMaboM y 8 1 5 IalMeHTOB OblIa B aHAMHe3e
oPTIIX 1 xpPTIIX cooTBeTCTBEHHO.
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Cpennee Bpemsa ot amno-TI'CK mo penuamsa/mporpeccn-
poBaHusi 3aboneBaHusi cocraBuwno 3,3 mecsna (1,5-16,5).
CpenHee BpeMsi OT pelujuBa/IporpeccupoBanms 3abore-
BaHNA IO IepBOTO BBeleHM HUBOMyMaba cocTaBuio 28,9
MecsleB (muanason 5-42,4).

Pe3synbtatbl

[Tpu HabmromeHnu B TedeHue 29 mecsues (12-46 mecsiieB)
9 MALEHTOB OCTAIOTCA >KMBBL. MenuaHa o6Iell BbDKI-
BaemocTy (OB) He 6pina gocturayta, u OB uepes 46 mec.
cocraBuna 90%. MeanaHa BbDKMBaeMOCTI 6e3 ITporpeccu-
posanust (BIIB) cocraBuia 40 mecsies (21-46 mecsines), a
BIIB mpu sToM 40%. Bce mammeHTs! JOCTUIIN OOBEKTUBHO-
ro otBeta (IIO y 50% n YO y 50%) ¢ megmaHHOit 6 (1-6)
BBefeHNiT HuBonyMaba. C MenyaHoil B 6,7 Mecsiues (0T 5 [0
8,5) y 6 manmeHTOB pasBUICS PELUAUB 3a00/IeBaHs, KOTO-
Pblit TOTpeboBa MOBTOPHOIT Tepanuu HUBonymabom (n=>5)
WM Tepexofia Ha Tepamuio nembponusymabom (n=1). C
Le/TbIO0 JOCTYDKEHNST KOHTPO/IA Haf| 3a60/IeBaHueM ILATH T1a-
[JIeHTaM IToTpe6OoBanach JOMOHNUTENbHASL XMMIOTEPATINsL.
OO6BeKTUBHBII OTBET HA KOMOMHIPOBAHHYIO TePAINiO OBl
TOOCTUTHYT Yy 3 13 6 manuenToB. Hu y ofHOTro 13 Na1eHToB
[I0C/Ie Havasia Tepamyy HUBOTyMaboM He ObIIO 3aperucTpu-
poBano TspKenbix popm PTIIX. Bo Bpemst edeHnst HUBOTY-
mabom y 3 (30%) manmeHTOB HabOIIO[AMNCH HeXXemaTe/IbHbIe
AB/IeHUA 3-4 cTeleHM, B TOM 4UC/Ie IBa Cy4yas acemTuye-
CKOTO MEHVHTUTA U OJVH CIy4ail ayTOMMMYHHOTO TefaTuTa
U ayTOMMMYHHOTO runodusnura. V3-3a TsDKeNbIX HeXXena-
TENbHBIX SIBJICHMII JIedeHIle HIBOTyMaboM BpeMeHHO ObIIO
MpeKpaljeHo, Bce MaIMeHTbl MOMYyYMIM KOPOTKMUIit Kypc
ITTIOKOKOPTUKOCTEPONIOB C IOMHBIM paspelleHreM BcCex
OCTIOKHEHMIT. B 9TOM aHanmse He ObIIO BBIABIEHO HUKAKOII
KOPPeIALUI MeXY F030i1 HUBOMTyMaba 11 CKOPOCTBIO OTBe-
Ta, YaCTOTON U TSXKECThIO HeXKe/aTeTbHbIX SBIEHUI.

BbiBopbl

Husonymab B Bujje MOHOTepanmuy WV B KOMOMHAIM C
LMTOTOKCUMYECKIMH ITperapaTaMit IToKasaa MHOr0obela-
my10 3¢ ¢GeKTUBHOCTD B JIEYeHNNU PE3UCTEHTHDHIX K BV pe-
uyauBoB JIX mocne ammo-TT'CK. OpHako cTONT IpUHMMATD
BO BHMMaHMe ¥ MOHUTOPMPOBATb MMMYHOOIIOCpP€/IOBaH-
HYI0 TOKCMYHOCTD U BO3MOXKHOCTD ycunenusa PTIIX.

KnioueBblie cnoBa

JIumpoma XomKKuHa, pe3ncTeHTHas, HUBomymao, addex-
TUBHOCTb, T0604YHbIe 3 DEKTHI.
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Introduction

Hodgkin’s lymphoma (cHL) is a subtype of lymphoid malig-
nancies characterized by expression of CD30 on Reed-Sten-
berg cells. Brentuximab vedotin (BV) is an antibody-drug
conjugate specific for CD30 consisting of chimeric IgG1
antibody against CD30 covalently attached to the micro-
tubule-disrupting agent monomethyl auristatin E. BV was
approved for patients (pts) with relapsed or refractory clas-
sical Hodgkins lymphoma (r/r cHL) who are not candidates
for, or progressed after, autologous stem cell transplantation
(ASCT). Bendamustine is a fusion hybrid molecule contain-
ing the purine analogue fludarabine and alkylating agent
(cyclophosphan). They shown high efficacy and safety as
monotherapy [1, 2], also combination of them showed a high
activity and is not more toxic than the single agent alone [3].
DHAP (cisplatin, cytarabine, and dexamethasone) is the
standard of platinum-based salvage chemotherapy regimens
followed by ASCT. The success of ASCT may be predicted by
achievement of complete remission (CR) by positron emis-
sion tomography (PET) following salvage chemotherapy [4].
Unfortunately, about half of these pts are unable to achieve
CR with first salvage. We decided to combine these effec-
tive drugs for achievement complete response (CR) before
ASCT, confirmed by PET-CT. Our results of ASCT in cHL
we compared with historical data [5].

Patients and methods

Twenty-five pts with cHL were included into real data analy-
sis. Median age at the diagnosis time was 24 years (range, 13-
50). The first-line chemotherapy was ABVD or BEACOPP
(standard; escalated; 14 days) in 23 pts. Two pts <18 years
old were subjected to GPON-HD-2002 protocol. At the time
of BV treatment, all the pts were >18 years old. The primary
resistant pts comprised 60% of the group (15 of 25 cases).
24% of the pts had early relapse of cHL (n=6), and 16% (n=4)
exhibited late relapses. BV was used as a “salvage” regimen
to ASCT: BV-DHAP, in 15 pts (60%); BV-bendamustine, in
6 pts (24%), and BV as monotherapy was applied in 4 pts
(16%). Median number of courses was 3 (range, 2-11). The
BV dosage was 1.8 mg/kg in day 1 for all pts; bendamustine
was used at 90 mg/kg in day 1 and 2; cisplatin, cytarabine
and dexamethasone were also used at standard doses, and
DHAP was started on the next day after BV. Stem cells for
ASCT were collected by apheresis after a median of 3 cy-
cles (range 1-6) BV- therapy, or after preceding standard
chemotherapy. ASCT was planned for 25 pts, but it was per-
formed in 17 cases. All seventeen transplanted pts received
BeEAM conditioning. Median number of CD34+ cells was
3.9 (range, 1.0-15) x10°/kg. Characteristics of patient group
and complications are presented in Tables 1 and 2.

Table 1. The patient characteristics

Parameters N=25

Age (years)(range) 24 (13-50)
Gender:

Male 13 (52%)
Female 12 (48%)

llI-IV Stage at HL diagnosis 13 (52%)
B-symptoms 17 (68%)

Bulky 3 (12%)
Radiotherapy 13 (52%)
Primary resistance 15 (60%)
Median number of therapies 2 (1-5)

IV Stage at BV 12 (48%)

Max nodal lesion at BV (mm) 42 (13-150)
Max SUV nodal lesion at BV 11.34 (2.93-30.56)
Number of nodal lesion 3(1-8)

Max E lesion at BV (mm) 34 (16-162)
Makc SUV E lesion at BV 10.21 (21-20.62)

Table 2. Characteristics of complications in BV- treat-
ment and ASCT

Parameters BV- based ASCT consoli-
therapy (N=25) | dation (N=17)

Liver toxicity grade

Grl 2 (8%) 3 (17.6%)

Gr2 1(4%) 3 (17.6%)

Gr3 0 0

Grd 0 0

Kidney toxicity grade

Grl 6 (24%) 0

Gr2 0 3 (17.6%)

Gr3 0 0

Grd 0 0

Mucositis

Grl 1(5.8%)

Gr2 9 (53%)

Gr3 6 (35.2%)

Grd 1(6%)

Sepsis 1(4%) 12 (70.5%)

Severe Sepsis 0 1(5.8%)

Invasive Mycosis 0 1(5.8%)

CMV reactivation 0 1(5.8%)
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Results

At the time of analysis, the median follow-up after BV ther-
apy was 30.4 (8.4-75.5) months. Overall response rate was
96% (24 pts), with complete remission (CR) in 84% (21 pts),
and partial remission (PR) in 12% (3 cases). At the moment
of analysis, all the patients are alive, progression/relapse was
observed in 40% (10 of 25). The median of progression-free
survival (PFS) was not reached, and 2-year PES for all pa-
tients was 56.0%. Seventeen pts who received a combination
of BV-based therapy + ASCT had the 2-year PES of 70.6%
versus 25% for 8 pts who were not consolidated by ASCT
(p=0.013). The therapy was well tolerated at the stage of sec-
ond-line therapy and ASCT (Table 2).

Conclusions

ASCT after high-dose chemotherapy is the standard of care
in the second-line treatment of cHL. Addition of BV to these
regimens is a promising and safe option that may increase
the efficacy of second-line treatment. Multicenter validation
studies are required to confirm our preliminary results.

Keywords

Hodgkin lymphoma, autologous stem cell transplantation,
brentuximab vedotin, bendamustine.
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Wcnonb3oBaHme bpeHTyKCMMaba Bej0TMHA B COYETAHMM C XMMUOTEpanuen Kak «salvage» pexuma
nepes ayTon0rMYHOM TpaHCMAHTALMER KOCTHOMO Y NALMEHTOB C KSTaCCUyeckon numepomon

XOMXKKMHa

EBrenus C. bopsenkoBa, Haranba b. Muxaiinosa, Kupunn B. Jlenuk, Augpeit B. Kosnos, I0puii P. 3ananos,
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Beepenue

JIumpoma XomkknHa — 3TO BUE MUMQOUTHON OIYXOIL,
KOTOpas XapakTepusyetcs sxcrpeccueit CD30 Ha xmeTkax
Bepesosckoro-Pup-Illtenbepra. BpenTykcumab BemoTuH
(Apuetpuc, BV) - 310 KoHbiOratr , cocrosmmuii us CD30-
HaIlpaB/IeHHOTO aHTUTE/IA, KOBAJIEHTHO CBsI3aHHOTO C MO-
HoMmeTwnaypuctatioM E (MMAE), KOTOpBIiT IPUBOJUT K
PaspyLIEHNIO CeT MUKPOTPYOOUeK BHYTpPU KIETKU U T'U-
6emu KmeTku. BV 6511 0500peH mst manyueHToB ¢ pedpax-
TEPHBIM U/WIM PELUAVBUPYIOUM TeueHNeM IUMGOMBI
XOKKIHA, KOTOPble He AB/IAITCA KaHAMAATaMM /IS ayTo-
JIOTMYHO} TPAHCIIJIAHTALMY T€MOIO3TIYECKMX CTBONOBBIX
knetok (ayTo-ITICK) mnm mmenn mporpeccuposanne JIX
nocre Hee. BeHgaMycTVH npencTaBnsaeT coboit rmbpunHoe
COefIIHEeHNe TyPUHOBOTO aHatora (GrygapabuHa 1 anKkuim-
pymougero arenra (muknodocdan). Oba mpemapara mokasa-
7 cBOIO 3G PEKTUBHOCTD U XOPOIIYIO IEPEHOCHMOCTDb KaK
B MOHOTepammu [1, 2], Tak 1 B coueTaHMU APYT C [PYroM
[3]. IIpemapaTbl UMCIIATHH, HUTapabUH U IeKcaMeTa3OH
(DHAP) sBRSIOTCS CTaHFAPTHONM CXEMOI IIATMHO-COREp-
XKAIIUIT PeKUMOB I «salvage» Tepammu ¢ MOCTIeAYIOLeit
ayTo-TKM. Ycnex ayro-TKM 3aBucut B TOM 41cnie oT fo-
cTiokenust nonHoit pemuccun (ITP) Ha momeHT ayto-TKM,
nopTBepxpenHas mo [I9T-KT [4]. K coxanennto, okomo
50% manneHToB He mocturaioT IIP mocme 1-ro sTama «Te-
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pammy criaceHusA». MBI pelam cKOMOMHMPOBATh 3TH 3¢-
(bexTHBHBIE TIpenapaThl A pocTivkenus IIP, moprsepx-
nenHol no I[I9T-KT, nepep ayro-TKM. Hamn pesynbrarst
ayTo-TKM MbI CpaBHUIM € UCTOPUYECKVIMU JAaHHBIMY [5].

MNauneHTbl U MeTOAbI

B Texyumit aHanus Bouumn 25 nanyenTtos ¢ JIX. Cpeguuit
BO3PACT MAL[MEHTOB Ha MOMEHT ITOCTAHOBKI MAarHo3a Obl1
24 ropa (13-50 net). B xadecTBe 171 MMHUYM XMMMOTEPAIINA
y 23 nanuentos 6sutn ABVD u BEACOPP (cranpapTHbIii,
9CKa/IMPOBAHHBIN U 14-IHeBHBII). 2 TalMeHTa MeHee 18 jieT
B KadecTBe 1-JI JIMHMM HONYYMIN JIeYeHNUe IO IPOTOKOIY
«GPON-HD-2002». Ha Hauaso tepanunu BV BceM manueH-
TaMm Op10 >/= 18 net. IlanueHTs! ¢ IepBUYHO-pedpaKTep-
HbIM TeveHneM JIX coctaBumn 60% (15 n3 25). ITanneHToB
¢ paHHnM peruausoM JIX 6p10 24% (n=6) U MaLUEHTOB C
HO3HNUM pennfuBoM 66110 16% (n=4). BV nepen ayroTKM
ucIoab3oBaIcs B KoMbuHanuu ¢ DHAP y 60% (n=15), B
KOMOMHaImy ¢ 6eHaMycTHHOM y 24% (n=6) 1 B MOHOpe-
xume y 16% (n=4). Cpextee KommudecTBo Kypcos ¢ BV 6bu10
9 (2-11). Jo3a BV 6bi1a 1,8 mMr/kr B genb Ha JI1 misa Bcex
HAIEHTOB; o3a 6eHpamycTuHa Opima 90 Mr/kr B 11 u 2;
DHAP mnpoBopuicst B CTaHAAPTHBIX 033X Ha CIIeMyIOIUI
fenb mocne BV. 3aroroBka ayTONOIMYHBIX T€MONOITHUYE-
ckmit cTBoNoBBIX KiIeTok (ayro-I'TICK) mpoBommmace mo-
cperctBoM adepesa B cpegHeM mocie 3-ro Kypca (n=1-6
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KypCOB) WIM Ha IPEeRLIeCTBYIOMNX CTAaHZAPTHBIX Kypcax
xummorepanuu. Vi3 25 nanueHToB, KOTOPhIM IIAHMPOBa-
nocs BoimonHeHne ayTo-TKM, ayto-TKM 651710 BBIITOTHEHO
17 manyenTaM. Bce 17 manueHTOB MOMTYyYMIN PEXUM KOH-
munyonuposanusas BeEAM. Cpennee comepskanne CD34+
6b1710 3,9 (n=1,0-15) x10*6/xr. XapaKkTepucTuKa Py ma-
L[MEHTOB U OCTIOXXHEHWIT IIpecTaBeHa B Tabm. 1 m 2.

Pe3ynbratsl

Ha MoMeHT aHanmsa Menuada Haomomenus 30,4 (8.4-75,5)
Mecsane. O6uuit orBeT 6611 96% (24 13 25 60mbHBIX). [Tos-
HBII OTBeT OTMeueH y 84% manyeHToB (n=21), n yacTuy-
HbII 0TBeT — y 12% (n=3). Ha MOMeHT JaHHOrO aHaIM3a
BCe 25 MalMeHTOB >KMBbI, IPOrPECCUs WK PELUUB ObUIN
y 40% (10 u3 25). MenyuaHa 6ecIIporpecCciBHOI BbDKUBae-
moctu (BIIB) He 6bU1a gocTUTHYTA, U 2-7eTH:AA BIIB 6pma
56,0% pnsa Bcex HanueHTOB. Y 17 MalMeHTOB, KOTOpble
npouuty KoHconmupanyio ¢ ayro-TKM (BV+ASCT) 2-ner-

LY-03

Hss1 BIIB 6bu1a 70,6% mpotus 25% y HalME€HTOB, KOTOPbIE
He npoiym KoHcommpanyio ayro-TKM (p=0,013). Tepannsa
ObI/Ta XOPOIIO [IEPEHOCUMOIT Ha 9Tarte 2-il TMHUA TePaIun
u ayto-TKM (tabm. 2).

3aknoyeHue

AyTto-TKM mnocsie BBICOKOZO3HOI Tepanmm ABJAETCA CTaH-
TapTOM JIedeHUs BO BTOPOJ JIVHMM y TanyeHToB ¢ JIX.
Hobasrenne BV k atum pexumam — 310 0OHaJeXUBAIO-
mas u 6e3onacHas BO3MOXXHOCTDb JI€UeHMsI, KOTOpas MO-
XKeT YBeMYUTDb 3G (eKTUBHOCTD 2-i1 IMHUY Tepamuin. s
MOATBEPXK/IEHNSI HAIIMX HpefBAPUTE/IbHBIX pPe3yIbTaToB
HEeOOXOIMbI MHOTOILIEHTPOBBIE MOATBEPIK/AIOIINE MCCTIe-
IOBAHMA.

KnioueBble cnoBa

JIumpoma XOMKKMHA, aAyTONOTMYHAs TPAHCIUIAHTALUS
KOCTHOTO MO3Ia, OpeHTyKCuMab BeJOTIH, 6eHAaAMYCTIH.
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Introduction

Despite the emergence of new drugs, a significant number
of patients with relapsed and refractory (r/r) mantle cell
lymphoma (MCL) cannot achieve long-term remission or
cure of the disease. Therefore, the issue of optimal treatment
approach for young patients with high-risk r/r MCL is ex-
tremely relevant. In this patient group, only allogeneic he-
matopoietic stem cell transplantation (allo-HSCT) remains
curative method of therapy. Aim of the study was to present
the results of allo-HSCT in patients with r/r MCL in RM
Gorbacheva Research Institute, Pavlov University.

Patients and methods

A total of 73 patients with MCL were observed. Allo-HSCT
was performed in six patients. Median age was 54 (37-68).
All the patients were male. CHOP-like (n=3; 50%) and high-
dose cytarabine-containing regimens (n=3; 50%) were used
as in 1* line therapy. Autologous HSCT was performed in
two patients (33%), and three patients (50%) previous-
ly received ibrutinib. The median number of therapy lines
before allo-HSCT was 3 (1 to 5). All the patients received
RIC regimen before allo-HSCT: fludarabine 30 mg/m?* +
bendamustine 130 mg/m? on D-4,-3,-2 in 5 (83%) patients,
and fludarabine 30 mg/m? on D-7,-6,-5,-4,-3,-2 + busulfan
10 mg/kg in 1 patient (17%). High-dose cyclophosphamide
post-transplant (PTCy) was used in all six patients. The pa-
tients received a graft from matched related (n=1), matched
unrelated (n=2), partially matched unrelated (n=1), or hap-
loidentical donor (n=2), respectively. In one case, bone mar-
row was the graft source, and peripheral blood stem cells, in
5 patients (83%). At the time of allo-HSCT 5 patients (83%)

had complete remission (CR) and 1 patient, progressive dis-
ease (PD). One patient underwent allo-HSCT for secondary
MDS, while he remained in long-term remission of MCL.
This retrospective analysis assessed overall (OS) and pro-
gression-free (PFS) survival of the patients with MCL after
allo-HSCT, as well as frequency and severity of acute and
chronic graft-versus-host disease (GVHD).

Results

Median follow-up after allo-HSCT was 9 (4-44) months.
One-year PFS was 60%. Median OS was not reached, 1-year
OS was also 60%. During the follow-up examination after
allo-HSCT, CR was established in all patients, including
one patient who had PD before allo-HSCT. At the time of
analysis, all the patients maintained CR, including 2 pa-
tients who died of severe infectious complications 7 and 10
months after allo-HSCT. Acute GVHD developed in 2 (33%)
cases, including grade 3-4 aGVHD in 1 (17%) patient. Chro-
nic GVHD was present in 3 (50%) cases, including severe
cGVHD observed in 2 (33%) patients.

Conclusion

The data from a small single-center analysis indicate to
promising results of allo-HSCT in patients with r/r MCL.
Nevertheless, given the high risks of transplantation, careful
selection of patients before allo-HSCT is necessary to reduce
transplant mortality.

Keywords

Lymphoma, mantle-cell, allogeneic hematopoietic stem cell
transplantation, outcomes.

CTT JOURNAL | VOLUME 9 | NUMBER 3 | SEPTEMBER-OCTOBER 2020 29



LYMPHOMAS |

AnnoreHHas TpaHCNNAHTALMA FeMONO3TUYECKUX CTBOSIOBLIX KNETOK NPU MAHTUIAHOKNETOYHOM
numdome; onbit HAA A0TMT nm. P. M. Topbayeson MCM6IMY um. I. T1. NaBnosa

JIropmuina B. ®egoposa, Kupumn B. Jlemnk, Enena B. Konpakosa, IOpuii P. 3ananos, Esrennsa C. bop3enkoBa,
Huxnra II. Bonkos, IBan C. Moucees, Haranba b. Muxaiinosa, Anekcanap [I. Kymarun

HM demcxkoti onkonozuu, eemamonozuy u mpancnaanmonozuu um. P. M. Topbauesotl, Ilepsviii Cankm-Ilemep6ypeckuii 20cy-
dapcmeennolii meOuyurckuii ynusepcumem um. V1. I1. Ilasnosa, Canxm-Ilemep6ype, Poccus

Beepenue

HecMoTps Ha TOsBIeHMe HOBBIX IIPEIIApaToB, He YHAeTCA
HOCTUTHYTD JUIUTETIBHON PEeMMUCCUM VLM M3JIedeHus 3a6o-
JIeBaHVA B JICYCHUM Y 3HAUUTENbHOM YacTH INAIMEHTOB C
PE3VUCTEeHTHBIM U PeUANBUPYIOMM (p/p) TeUeHNeM MaH-
TuitHOK/IeTouHoN uMdomsr (MKJI). IToatoMy mowmck or-
TYMAaJIbHOTO IIOAXOfIa B TepallMyl § MOJIOABIX IALIEHTOB C
p/p MKIJI BbICOKOTO pUCKa ABIAETCA KpaliHe aKTyalbHBIM.
B pmaHHOI IpyIne IalyeHTOB eJVHCTBEHHBIM METOJOM Te-
pamyy ¢ V3/IeYMBAIOUIVM IHOTEHLMAJIOM AB/IAETCSA ajlIo-
TeHHasd TPAHCIUIAHTALMA TeMOIO3THYECKMX CTBOJIOBBIX
kreToK (awto-TTCK). Iempio paboTs! 6blIa OLIEHKA Pe3yIb-
taroB nnpuMenenns ajwio-TTCK y manuentos ¢ MKJI 8 HUN
JOIuT nm. P.M.Top6aueoit IICII6IMY nm. V.11 ITaBnoBa.

MaumeHTbl M MeToAbI

Bcero Habmogamich 73 manyenTa ¢ guarnosoMm MKIJI. Ao-
TI'CK 6bia BbIIONHEHA 6 mareHTaM. Mefuana Bo3pacta
cocraBuna 54 (37-68) ropma. Bce marjmeHTbl ObUIM MYXX4YN-
Hamu. B mepBoit nuHun ucnonp3osanace CHOP-nogo6Has
Tepanusa (n=3) U MDOMMXMMMOTEPANNA C BBICOKOLO3HBIM
nurapabuHoM (n=3). Ayronormunyio TI'CK u repanuio
ubpurran6oM nonyuwmn 2 (33%) u 3 (50%) maiueHTa,
COOTBETCTBEHHO. MeyaHa 4mcIa IMHUI Tepaluu Iepeq,
awno-TT'CK cocraBuna 3 (1-5). Y Bcex 6 60/IbHBIX UCIIOb-
30BaH PEXVM KOHAMIMOHNPOBAHNS CO CHYDKEHHO TOKCUY-
HOCTBIO: 5 (83%) marmentam — ¢rygapabus 30 Mr/m? + GeH-
mamyctus 130 mr/m? JI-4,-3,-2, n 1 (17%) mauyenty — ¢y-
mapabus 30 mr/m? I-7,-6,-5,-4,-3,-2 + 6ycynbdan 10 mr/Kr.
[Tpodunaktuka peakuyuy TPAHCIUIAHTAT-IPOTUB-XO35MHA
(PTIIX) mpoBoauaach ¢ BKIOYEHNEM MOCTTPAHCIIAHTA-
uoHHoro 1mkiaodocpammaa. ITomHOCTBIO COBMeCTMMAs
porcteennas awio-TI'CK 6s1a BeimonHena y 1 (17%) ma-
I[VIeHTa, ITOJIHOCTbI0 COBMECTMMAas HEPOJCTBEHHASA — Y 2
(33%), yacTMYHO-CcOBMeCTMMast HepofcTBeHHas — v 1 (17%)
n ramwnoupentuyHas anno-TICK - y 2 (33%) manmeHToB.

LY-04

VlcTouHMKOM TpaHCIUTaHTaTa ObLI KOCTHBI MO3T Y 1 (17%)
nanueHTa u nepudeprnydeckas Kposb — y 5 (83%) manyeHToB.
Ha momenT TpancmmanTanuu 5 (83%) manjmeHTOB COXpaHsI-
nu monHyto pemuccuio (IIP) saboneBanns, u y 1 manmenra
ato-TI'CK 6bl1a BBIIIOZIHEHA B IIPOrpeccupoBaHmun 3abo-
nesanust (I13). B 1 ciyuae awmo-TI'CK 6pi1a BeIIIOTHEHA IO
nosopy sTopuuHoro MJIC, B To BpeMs KaK OH OCTaBaJCA B
nnurenbHoi pemuccuyt MKJIL. B jaHHOM peTpocrieKTUBHOM
aHanu3e ObUTa MpoBefeHa oleHKa obieit (OB) u 6ecrpo-
rpeccusHoit (BIIB) BpDKMBaeMOCTH, a TaK)Ke OIleHKa YacTo-
TBI U TAXKECTU OCTpoIt u xpoHndeckor PTIIX.

Pe3synbtathbl

Mennana nab6mopenus nocie amwno-TTCK cocrasuma 9 (4-
44) mec. Opunonernsas BIIB cocraBmma 60%. Menuana OB
He OblTa JOCTUTHYTa, 1-metHAa OB cocraBmia Taoke 60%.
IIpu xoutponpHOM ob6cmenoBanyu mocre amwto-TICK y
BCeX MaIMeHTOB OblIa ycTaHoBIeHa 1P, B ToM uncne ny 1
HalMeHTa, KOTOPOMY TPaHCIUIAaHTAlysA OblIa BBIIIOJHEHA
B I13. Ha MoMeHT aHanmsa Bce manueHTbl coxpansamm IIP,
BK/II0YAs ¥ 2 TaLMeHTOB, YMEPIINX B PE3y/IbTaTe TsKeTbIX
MHQEKIMOHHBIX OCTTOXXHEHNIT Yepe3 7 u 10 MecsieB mocre
amwto-TT'CK. Octpasa PTIIX passumach y 2 (33%) manueH-
TOB, B ToM uucie oPTIIX 3-4 ct. y 1 (17%) nanuenTa. Xpo-
Hydeckas PTIIX 6bu1a npencrasnena y 3 (50%) mauyeHTos,
B TOM u¥ycrie 3-4 cT. — y 2 (33%) maumeHTos.

BoiBopbl

JlaHHbIe HeOOIBIIIOTO OAHOLIEHTPOBOTO AHA/IN3A CBUJETENIb-
CTBYIOT O IEPCIEKTUBHOCTH Ucnonb3osannA awio-TTCK y
nanyeHTos ¢ p/p MKJL. Tem He MeHee, yIMTbIBas BBICOKIE
PUCKM TPaHCIUIAHTALUY, HeOOXOAMM TIIATEbHBIN 0TOOP
nanuenToB nepep anno-TI'CK masa cHYDKeHUA TpaHCIIaH-
TaIYIOHHOM IeTaIbHOCTI.

KnioueBble cnoBa

JIumpoma, MaHTUITHOK/IETOYHAs, a/UVIOTeHHas TPaHCIIaH-
TalA FeMOMIO3TUYECKUX CTBOOBBIX KIETOK, CXOTBI.
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Introduction

The main reason for chemoresistance in patients with MCL
is the presence of mutations in the TP53 gene (10-20%).
Among other factors, the presence of mutations in the genes
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MLL2, NOTCH1/2, CDKN2A/B, ATM, translocation in the
gene c-Myc, etc. is also considered. The clinical course of
R/R forms of MCL is characterized by aggressive morphol-
ogy, the presence of complex karyotype, “reverse” growth in
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size tumors in the inter-course interval, and the absence of
CR and MRD-negativity at the time of completion of ther-
apy. Allo-HCT is the only method that is able to overcome
chemoresistance and achieve CR in this group of patients.
Our aim was to estimate the efficacy of allogeneic HCT in
patients with relapsed or refractory MCL.

Materials and methods

In this study, we analyzed 6 patients with MCL who had re-
ceived allogeneic HCT between October 2016 and June 2020.
Four patients had a primary-refractory disease, of which 3
cases revealed mutations in the TP53 gene. Two patients de-
veloped a relapse 6 and 24 months after auto-HCT. The me-
dian age of patients is 47 (42-63) years, M:W= 4:2. Blastoid
morphology and complex karyotype were found in 4 and
6 patients, respectively. Deletion of 17p chromosome was
detected in 3 patients, and in all cases in combination with
TP53 gene mutation. One patient from the TP53 + group
had the t c-Myc gene. In one case, in addition to t (11; 14)
(q13;q32), t (3;22) (q27; q11) and t (14; 18) (q32; q21) were
identified. All patients underwent NGS, and mutations were
identified: Nel — TP53, CDKN2C, NOTCH?2; Ne2 — TP53,
NOTCH1, CDKN2A/B, MLL2; Ne3 — TP53, WHSC1, MLL2,
ATM, CHEKI; Ne4 - CDKN2A/B, CDKN2C, ATM, BCOR,
BRCA2; Ne5 - CHEK2, ATM, ATR, FANCE, GATA2, BTG2;
Ne6 — BCL2, BCOR, MEF2B, ASXL1, RICTOR, CREBBP,
FOXO1, EZH2, IRF1, TET2.

Results

In the course of their disease, four patients received a
combination of different chemotherapy and target ther-
apy schedules including R-BAC/R-HA, R-EPOCH, plati-
num-based courses, mNHL-BFM-90, ibrutinib, lenalido-
mide, venetoclax and Obinutuzumab; one out of 4 patients
had received prior autologous HCT. However, CR and MRB
negativity were not achieved. Two patients underwent ther-
apy according to the “MCL-2016" protocol, which includ-
ed 4 courses of the R-BAC/R-HA rotating program with
auto-HCT and maintenance therapy with rituximab for 2
years. After 6 and 24 months, a relapse of the disease was

noted. Before allo-HCT, 1 patient had been treated with
ibrutinib in combination with palbocyclib, and anoth-
er patient - mNHL-BFM-90 with venetoclax. Stem cells
from peripheral blood were used as a transplant source in
5 cases and bone marrow in 1 patient. Three patients had
an HLA-identical unrelated donor, two patients had haploi-
dentical related donors and the remaining 1 patient had a
mismatched unrelated donor (9/10). Reduced-intensity con-
ditioning (RIC) consisted of fludarabine + busulfan (n=4)
and fludarabine+melphalan+treosulfan in 2 patients. For
GvHD prophylaxis, the patients received ATG+CSA+M-
MF+MTX (n=1), ATG+PTCy+CSA+MMF+MTX (n=1),
ATG+PTCy+CSA+MMF (n=2), PTCy+CSA+MMF (n=2).
All patients developed acute graft-versus-host disease (skin,
grade II (n=3); skin + intestine, grade III-IV (n=3). To date,
four pts remain in complete remission and demonstrate full
donor cell chimerism. One patient developed cGVHD of
mucous membranes, moderate degree, being refractory to
glucocorticosteroids. Against the background of prolonged
IST cGVHD, the patient developed a relapse of MCL for +
16 months after allo-HCT. Currently, therapy is underway
with ibrutinib, venetoclax and palbociclib. One patient died
3 months after allogeneic HCT due to infectious complica-
tions. Primary graft hypofunction was documented in one
case 42 days after allogeneic HCT.

Conclusion

Performing allo-HCT allows a cure in the group of R/R pa-
tients, even in the presence of a mutation in the TP53 gene,
although it is associated with a high risk of severe complica-
tions. Prolonged IST may explain the development of MCL
relapse after allo-HCT. Considering the aggressive course of
R/R MCL, in the context of a lack of time to search for a do-
nor, performing allo-HCT from haploidentical donors with
Cy prophylaxis in the post-transplant period is the optimal
approach.

Keywords
Mantle cell lymphoma, allo-HCT, TP53 mutation.

TpaHCI'IJ'IaHTaLI,VIFI dJ/IIOreHHbIX reMono3TnYeCKnX CTBOJI0OBLIX KJ1IETOK KPOBKN Y DELI,VI,[I.VIBVIDVIOLI.I.VIX/
peq)paKTeprlx bonbHbIX ﬂVIMq)OMOVI M3 KJIeTOK MaHTHUK
Hapesa A. Koponesa, Muxamnn 0. [Ipokos, Onbra O. Illerjosa, Hemnu I. [a6eeBa, Bepa A. BacunbeBa, Haranssa H. Ilonosa,

Berna B. Bugepman, lennammit M. Tancran, Tarbana H. O6yxoBa, Auppeit b. Cymapukos, /lapuca A. KysbMuna,
Esrenmnii E. 3sonkos, Erena H. IlaposiunnkoBa, Banepuii I. CaBueHko
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Beepenue

Hanbornee m3ydeHHON IPUYMHON XUMUOPE3UCTEHTHOCTH
y 60/1bHBIX ¢ muMdomolt u3 kinerok MaHTHu (JIKM) aBma-
eTcst oOHapy>keHye Mytaunit B rene TP53 (10-20%). Cpenu
ApYrux (aKTOpOB pacCMaTpPMBAIOTCSA Ha/ludue MyTalWil B
reHax MLL2, NOTCH1I/2, CDKN2A/B, ATM, t rena c-Mycn
p. Kmuunyeckoe reuenue P/P dopm JIKM xapakrepusyer-
Cs1 arpeccBHOI MOPQOIOrMYeCcKOil KapTUHOM, HaMMIeM
KOMIT/IEKCHBIX MOTIOMOK KapMOTHIIA, «OOPaTHBIM» POCTOM
pasMepoB OIyXONM B MEXKYPCOBOM MHTEpBaje U OTCYyT-
crBueM ITP 1 MODb-HeratuBHOCTY Ha MOMEHT 3aBepIIEHNS
teparvn. Amno-TI'CK ABnsgeTca equHCTBEHHBIM METOJIOM,

MO3BOMIAIMINM IIPEOfIoNIeTh XMMMUOPE3UCTEHTHOCTD U J0-
criyb IIP B 9100t rpymme 6onpHbIX. Lenb paboTbl cocTosANa
B oneHKe 3 pexktuBHOCTI 1 IepeHocumocTy amo-TTCK B
rpymie 60nbHbIX P/P ¢popmamu JIKM.

MMaumeHTbl 1 MeTOADI

B mepnop ¢ 2016 mo 2020 r. 6 6ombHbIM ¢ P/P JIKM 6b11a
BoimonHeHa amno-TICK. ¥V 4 60mpHBIX OTMedanoch Iep-
BUYHO-PE3UCTEHTHO® TeYeHNe, M3 KOTOPBIX B 3 CIydasx
BBIAB/IEHBI MyTalyy B TeHe TP53. Y 2 607bHBIX pasBUICA
peunaus depes 6 u 24 mecsanes nocne ayto-TTCK. Menn-
aHa Bo3pacTa OO/MbHBIX — 47 (42-63) net, M:)K=4:2. Bna-
croupHas MOPQONOTUA UM KOMIUIEKCHBINI KapMOTUII BBI-
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sIBTIeHbl Y 4 U 6 GONBHBIX COOTBETCTBeHHO. [lenmerust 17p
XPOMOCOMBI 0OHApy>KeHa y 3 OO/bHBIX, BO BCEX CIy4asix B
codetaHuu ¢ Myranueit rera TP53. Y ogHoro 60/1pHOTO 13
rpynnsl TP53+ BoisABIATach t reHa . B ogHOM ciydyae momu-
mo t(11;14)(ql3;q32) 6putn BeisBeHBI t(3;22)(q27;q11) u
t(14;18)(q32;q21). Bcem 60/mpHBIM OBITIO BBIIOTTHEHO CEKBe-
HUpoBaHNe crenyoouero noxkoneHuss (NGS) u BbLAB/IeHBI
myTtanum: Nel — TP53, CDKN2C, NOTCH2; Ne2 - TP53,
NOTCHI1, CDKN2A/B, MLL2; Ne3 - TP53, WHSC1, MLL2,
ATM, CHEK1; Ne4 - CDKN2A/B, CDKN2C, ATM, BCOR,
BRCA2; Ne5 - CHEK2, ATM, ATR, FANCE, GATA2, BTG2;
Ne6 - BCL2, BCOR, MEF2B, ASXL1, RICTOR, CREBBP,
FOXO1, EZH2, IRF1, TET2.

Pe3ynbrarsl

Ha srane nnpykuym y 4 601pHBIX pedpakrepHoit HopMoit
JIKM 6bit mpyMeHeHbl pasHble npoTokons! X1 u Tapret-
Holt Tepamuu (R-BAC/R-HA, R-EPOCH, naTuHOCOzRepxa-
mye Kypcol, mNHL-BFM-90, ubpytunn6, neHanunoMug,
BEHETOKJ/IAKC, 0OMHYTy3yMab B pas3IM4YHbIX KOMOVHALVIAX),
B OflHOM cny4ae 6bUta BeimonHeHa ayTo-TTCK. OpHako,
nonHoy pemuccyun 1 MOB-HeraTMuBHOCTH He ObIIO JOCTUT-
HYTO He B OJHOM Ciy4ae. J[BouM 60/IbHBIM ObITa IIpoBesie-
Ha TepanuA 1o nportokony «JIKM-2016», BknodabuieMy 4
Kypca nmo porupytomeit mporpamme R-BAC/R-HA c ayTo-
TT'CK u nogmepxuBaolleil Tepanmeii puTykcuMaboM B Te-
yeHe 2-X jieT. Yepes 6 1 24 MecsALeB ObUI KOHCTATMPOBAH
peLumuB 3aboneBaHuA. B KkauecTBe IMPOTUBOPELMANBHON
tepanuu nepep amno-TT'CK 1 6onpHOMY 6blIa IpoBefeHa
Tepanusa NOPYyTMHIOOM B KOMOMHAINM C HaIOOLMKINOOM,
2 - mNHL-BFM-90 ¢ BeHeTOK/IaKCOM. B kauecTBe MCTOYHN-
Ka TPaHCIUIAHTaTa B 5 C/Iy4asx ObLIM UCIONb30BaHbI CTBO-
JIoBble KJIeTKy Hepudepuieckoil Kpou u y 1 6ombHOI —
KOCTHBIIT MO3T. B 3 cnyvasx ammo-TI'CK 6bina BeIOTHEHa
oT HepopcTBeHHoro HLA-upenTHYHOrO IOHOpA, B 2 — OT
TallJIONJeHTUYHOTO POACTBEHHOIO M B 1 — OT YacTUYHO
COBMECTUMOTO HepojcTBeHHOro pmoHopa (9/10). Ilpen-
TPaHCIJIAHTAIYIOHHOE KOHAUIIVIOHMPOBaHMe IPOBOJUNIOCH

LY-05
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B pexumax Ony+by (n=4), Ony+Tpe+Men (n=2). ICT
nposogwiack mo cxemam ATT+LICA+MMO+MTX (1),
ATT+HO+IICA+MM®P+MTX (1), ATT+IDP+IICA+MMD
(2), HO+LICA+MMO (2). PasButne oPTIIX 6b110 0OTMEYe-
HO y 6 60/bHBIX: HOpakeHue Koxu 11 cremenu (3), koxa +
JKKT III-IV crenenu (3). ¥V 1 6onbHoit passuaach xPTIIX
C TOpaXEeHUeM CIU3UCTBIX 000/MOYEK CpemHeil CTeleHI,
pedpakrepras k ['KC. Ha ¢one mmurensroit VICT xPTIIX
y 6ombHOII Ha + 16 MecAnes nocne amno-TTCK passunca
peunaus JIKM. B HacTosIee BpeMs IPOBOAUTCSA Tepanus
U6pPyTUHUOOM, BeHeTOKTaKcoM 1 manborukmnbom. Ha ce-
TOZHSIIHMI JleHb ¥ 3 60/mbHbIX coxpanseTcst ITP u 100% fo-
HOpckuit xumepusM. OfuH 60IbHOI yMep B CPOK + 3 Mecsi-
ra mocre ato-TICK oT nHQeKINOHHBIX OCTOXKHEHNIT Ha
¢oue IIP. Y ogHoro 60/1bHOTO Ha + 42 IeHb KOHCTATHPOBA-
Ha MepBIYHAsI TUIIOQYHKIN TPAHCIUIAHTATA, B HACTOsIIIee
BpeMsI IIPOJIO/DKACTCS TePaIIsL.

3aknoyeHue

Bomonuenne anmno-TICK mosBonsger mo6MUThCA u3nede-
HYA B rpynne P/P 60/mpHbIX, fake Ipy HaIMYUM MyTalun
B reHe TP53, XOTA U CONPSDKEHO C BBICOKUM PUCKOM pas-
BUTUA TSDKENIBIX OCTIOXKHeHuit. Passutue penupusa JIKM
nocie amwto-TTCK BO3MOXXHO 00DbsACHsETCA NMpOBefeHeM
pmutenvHoit VICT. YunrbiBass arpeccuBHOe TedeHue P/P
JIKM, B ycnoBusx meduipyra BpeMeHV Ha IOMCK JLOHOPa,
BbInonHeHue ao-TT'CK oT ranmongeHTMYHbIX JOHOPOB C
npodunakrukoi I B mocTpaHCIIaHTALIIOHHOM TI€pUOfie
SIBJISIETCA ONTUMAJIBBIM ITOJIXO/JOM.

KnioueBble cnoBa

JInmdoma u3 knerox mantny, awio-TTCK, myrarun TP53,
NGS, reparmusi, 3¢ $eKTUBHOCTS.

Autologous hematopoietic cell transplantation for HIV-related lymphoma: results of prospec-

tive matched case-control study

Marina O. Popova, Ivan V. Tsygankov, Yuliya A. Rogacheva, Kirill V. Lepik, Yuri R. Zalyalov, Lilia V. Stelmakh,
Vadim V. Baykov, Sergey N. Bondarenko, Natalya B. Mikhailova, Alexander D. Kulagin

RM Gorbacheva Research Institute of Pediatric Oncology, Hematology and Transplantation, Pavlov University, St. Petersburg, Russia

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

Introduction

Despite widespread use of antiretroviral therapy (ART), hu-
man immunodeficiency virus (HIV) infection is associated
with an increased incidence of lymphomas. In this aspect,
high-dose chemotherapy with autologous stem cell trans-
plantation (ASCT) becomes a feasible approach to either
rescue or consolidate the HIV-related lymphoma patients.
However, there is a limited number of prospective matched
case-controlled studies to prove the safety and efficacy of
ASCT in HIV-related lymphoma. Our aim was to prospec-
tively evaluate safety and efficacy of ASCT for the patients
with HIV-related lymphoma.
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Patients and methods

Between January 2016 and January 2020, twelve patients
with HIV-related lymphoma who underwent ASCT were
included in prospective matched case-control study (study
group, n=12). Forty-eight non-HIV-infected patients were
enrolled in the control group (n=48, 1:4). The median age
was 34 (19-66) y.o. The underlying diseases in study group
were as follows: Hodgkin lymphoma (HL), n=7 (58.3%), and
non-Hodgkin lymphoma (NHL), n=5 (41.7%), complete
remission at the moment of ASCT was achieved in 66.7%.
In most patients, the conditioning regimen was BEAM with
BCNU replacement by Bendamustine 160 mg/m?*/day at
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D-7, D-6, and etoposide dose reduction to 50%. HIV viral
load was undetectable; the median number of CD4+ cells
was 471.5 (210-715) cells/mcl; all the patients received ART.
The median follow up time was 17.5 (1-43) months. The pri-
mary endpoints were: overall survival (OS), progression-free
survival (PFS) and time-to-progression (TTP) at 2 years
after ASCT. Secondary endpoints were as follows: time to
hematopoietic recovery, toxicity and transplant-related mor-
tality (TRM). Common Terminology Criteria for Adverse
Events (CTCAE 5.0) for the toxicity analyse have been used.

Results

Two-year OS (n=60) was 90% (91.7% in the study group, and
89.9% in the control group), with no significant difference
between the groups (p=0.763). PFS at 2 years in the study
group was 75%, thus being not different from the control
group (70.8%; p=0.777). TTP at 2 years was 14.6% in the
study group and 16.7% in the controls (p=0.643). Complete
remission state at the moment of ASCT improved the PFS
(p=0.03) and TTP values (p=0.044) in the entire group. The
median time for recovery of leukocytes, neutrophils, and
platelets was D+14.5 (10-25), D+17 (12-30), D+15.5 (11-31),
respectively, in the study group and D+14 (10-22), D+15

(10-23), D+15 (8-31) in the controls. Neutrophil recovery
was significantly delayed in the study group (p=0.04). There
was no difference in the rate of toxicity according to CTCAE.
TRM rate at 2 years was 8.3% in the study group, and 6.2%
among control patients (p=0.8).

Conclusion

Two-year overall survival after ASCT in patients with
HIV-related lymphoma was 91.7%, PFS was 75%, TTP was
14.6%, and TRM was 8.3%, which did not differ significantly
from the control group. Incomplete remission of the disease
at the moment of ASCT was associated with decreased PFS
and increased TTP in the whole group. Only neutrophil re-
covery was significantly delayed after ASCT in the patients
with HIV-related lymphoma. Our data provide further ev-
idence that ASCT with adapted BEAM conditioning is a
safe and effective approach for the patients with HIV-related
lymphoma.

Keywords

HIV-related lymphoma, autologous hematopoietic cell
transplantation, engraftment, matched case-control study.

AyTonornyHas TpaHCnaHTaLns reMono3TMYeCcKNX KNeToK y NauueHTos ¢ iumdomami Ha GoHe
BUY-undekumm: pesynbratbl NPOCNEKTUBHOrO MCCNEL0BAaHNS METOAOM CJ1y4an-KOHTPOSIb

Mapuna O. ITonosa, VIBau B. Ilpirankos, IOnus A. PoraueBa, Kupunn B. Jlenuk, ¥0puii P. 3ananos, JInnusa B. Crenpmax,
Bapum B. Baiikos, Cepreii H. bongapenko, Hatanbsa b. Muxaiinosa, Anexkcanp [I. Kynarun
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Beepenue

HecmoTps Ha mMpokoe MCIIOIb30BaHME aHTUPETPOBUPYC-
Holt Teparmuu (APT), manyenTs!, nuouuuposanusle BUY,
OTHOCATCS K TPYIIINe NOBBIIIEHHOTO PUCKA Pa3BUTUA M-
¢dom. Hapsaay ¢ 3T1M BbICOKOLO3HAS XMMMIOTEPAINS C ayTO-
JIOTMYHOI TPaHCIUIAHTALIVEV TeMOIIO3TNYEeCKIX CTBOTOBBIX
knetok (ayTo-TT'CK) cTaHOBUTCS BCe 6osee BBITOTHUMOI
NIPOLeAYPOIl B KadecTBe Tepamyy CIACeHNs, MM KOHCO-
MMFAnVM TanyeHToB ¢ auMoMmoit Ha ¢pone BIY. Opnako
KOJIYECTBO TIPOCIIEKTVBHBIX VICC/IENOBAHWIT METOJIOM CITy-
Yaii-KOHTPOJIb, HOATBEPXKAAIOIMX 6e30I1acHOCTD U 9 deK-
tuBHOCTD ayTo-TI'CK y manuentos ¢ mumpomamn u BI/Y
orpaHmyeHo. llebl0 HACTOAILIETO WCCIENOBAHNUA OBLIO
IIPOCIIEKTVBHO OLIeHUTb 6€30IacHOCTh U 9 (PeKTUBHOCTD
ayTo-TTCK y BUY-uHuUIMPOBaHHBIX NMAlMEHTOB C JIMM-
dbomamn.

naLl,VIEHTbI n MeToAbl

B nepuop ¢ suBaps 2016 roga nno ssuBapb 2020 roga ABeHa-
nate BUY-uHQUIMpPOBaHHBIX MalMEHTOB C MUM(OMAMIL,
nepenecumy ayTo-TTCK, 6bUM BK/IIOYEHBI B HPOCIIEK-
TUBHOE JICCIeOBaHNe METOfIOM CIy4all-KOHTPOJb (TpyI-
Ia MCCTeRoBaHNA, n=12). B KOHTPOMbHYIO TPYIITy BOIIIN
48 manmentoB ¢ mumpomamu 6e3 BY-undexnun (n=48,
1: 4). Menuana Bo3pacta cocrasmna 34 ropa (19-66). Oc-
HOBHBIMU 3a00J/IEBaHMAMI B IPYIIIIE MCCAEHOBAHUS ObUIN
mimpoma Xomkkuaa (JIX) n=7 (58,3%) 1 HEXOIKKMHCKas
mimpoma (HXJI) n=5 (41,7%), ¢ IONMHOI peMuccueit Ha Mo-
MmeHT ayTo-TI'CK - 66,7%. Y 60/1bIIMHCTBA ALVIEHTOB pe-

KUM KoHjuioHnpoBauus 6su1 BEAM ¢ samenoit BCNU
Ha 6eHpjaMycTrH 160 Mr/m?*/menn Ha JI-7, [1-6, u cHIDKeHuMe
103l aTONO3MUAA Ko 50%. Bupycnas narpyska B/IY e omnpe-
mensutach; Memyuana kommdectBa CD4+ KJIETOK cOCTaBuUiia
471,5 (210-715) K11eTOK/MKJI; BCe manyeHTsl nomryvam APT.
Mepnana Bpemenn HabmofeHus coctabua 17,5 (1-43) me-
csiteB. OCHOBHBIMY KOHEIHBIMU TOYKaMU OBV 0OI11ast BbI-
xuBaeMocTb (OB), BBDKMBaeMOCTDb 6€3 IPOrpeccpoBaHys
(BBII) u Bpemsa mo mporpeccupoBanusa (BJIIT) B TedeHue
2x net nocne ayto-TT'CK. BTopnyHbIMM KOHEYHBIMI TOY-
Kamy ObUTM BpeMsI BOCCTaHOBJIEHUSI KPOBETBOPEHMSI, TOK-
CUYHOCTH ¥ JIETQNbHOCTD, CBSI3aHHAsI C TPAHCIUIAHTAIMEN
(JICT). ins aHanm3a TOKCUIHOCTHM MCIO/Tb30BAIICh KPUTE-
pun HexenatenbHbIX ABneHnit CTCAE 5.0.

Pesynbratbl

IOeyxmetusass OB mas obweit rpynmsl (n=60) coctaBmma
90%: 91,7% B rpymnme nuccnegoBanua u 89,9% B KOHTPOJIb-
Hoit rpymne (p=0,763). BBII B Teuenne 2 et B rpyImme uc-
crefoBaHMA cocTaBuaa 75% 1 JOCTOBEPHO He OT/INYAIach
OT KOHTpOnbHOI rpymsl (70,8%; p=0,777). BAII B TeyeHne
2 net coctaBuno 14,6% B rpymme uccnefosanusa u 16,7% B
KOHTpO/bHOI rpymile (p=0,643). Y malueHTOB B IIOTTHOII pe-
muccun muMGOMBI Ha MOMeHT poBefienns ayto-TTCK ot-
MeueHbI I0CTOBepHO y4ie nokasaremu BBII (p=0,03) n
BJII (p=0,044) npu ananuse obieit rpymms! (n=60). Menu-
aHa BpeMeHM BOCCTAHOBJICHN JICIKOLIUTOB, HENTPODIUIOB
u TpomboruToB coctasuna [+14,5 (10-25), [1+17 (12-30),
I+15,5 (11-31) cOOTBETCTBEHHO B TPYyIIe MCCIENOBAHNA,
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n J+14 (10-22), I+15 (10-23), 1+15 (8-31) — B KOHTPO/b-
HOIT rpymie. BoccraHoBeHe HENTPODUIOB B MCCTIeRye-
MOIi TPyIIIe 3apPEeTUCTPUPOBAHO JOCTOBEPHO ITI03XKe, 4eM K
KOHTpOsbHOI! rpymie (p=0,04). B rpynmax He 65110 3ape-
TUCTPUPOBAHO PAa3/M4Mil B YaCTOTE HEreMaTONIOTMYeCKON
TOKCcHMYHOCTH B cooTBeTcTBUM ¢ Kputepuamu CTCAE. JICT
B TedeHue 2 neT cocraBuia 8,3% B IpyIIie UCCIENOBAHNA U
6,2% B KOHTpO/IBbHOI rpymIe (p=0,8).

3aknoyeHue

JIByxmeTHsAs obmas BpDKMBaeMocTh mocie ayto-TTCK y
nmanyeHToB ¢ numdomamu Ha ¢one BMY-undexuum co-
craBuia 91,7%, BbDKMBaeMOCTb 0e3 IpOrpeccupoBaHus —
75%, BpeMs 1o mporpeccupoBanus — 14,6%, n1eTanbHOCTD,
CBsI3aHHAA C TpaHCIUIaHTanueil — 8,3% 1 CyllecTBeHHO He
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OTIMYAIaCh OT KOHTPOIbHONM rpymnmbl. Ilonnas pemuccus
yIydInIa MOKasaTelu BbDKMBAEMOCTH 6e3 Iporpeccupo-
BaHMA U BPEMEHM JI0 IPOrPeccUpOBaHMs B 00Ielt TpyIIe.
Boccranosnenne Heiirpouios nocte ayro-TTCK Habmio-
IA/I0Ch ZOCTOBEPHO I03)Ke Y MALMEHTOB ¢ MuM(pOMaMI Ha
¢one BUY-undexunn. ITonydeHHble HaHHBIE SBIAIOTCH
o4yepelHbIM NOATBep>KeHMeM, 4Tto ayTo-TTCK ¢ apganra-
nueit BEAM sBrsietcst 6e3omacHbIM U 9 PeKTUBHBIM HOJ-
XO[OM [UIsl MAlMeHTOB ¢ numdomamu Ha pore BUY-un-
dexrmm.

KnioueBble cnoBa

JIumdomsbl, BUY, ayromornynas TpaHCIIaHTALMA TeMOIIO-
3TUYECKMX K/IeTOK, ayTo-TI'CK, BoccTaHOB/IEHNE KpOBET-
BOPEHMS, ICCTeloBaHMEe METOZIOM CITy4yali-KOHTPOJIb.
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Introduction

Plasmablastic lymphoma (PbL) is a rare and aggressive B-cell
malignancy highly associated with HIV. Despite improved
understanding of this disease, its prognosis remains poor,
with short overall survival. There is no standard of care for
this entity. Recent advances in the treatment of HIV-asso-
ciated and aggressive lymphomas have not yet significantly
improved the outcomes of patients with PbL.

Patients and methods

We investigated epidemiological characteristics and the re-
sults of treatment of PbL patients in large cohort of HIV-re-
lated lymphomas over a 7-year period (2014-2020). During
the observation period, 26 cases of HIV-related PbL were
registered in four centers and selected for analysis from the
national multicenter retrospective study database. The medi-
an follow-up was 18.8 (4-55.4) months.

Results

PbL accounted for 10% of lymphomas in HIV-infected pa-
tients (26/251). The median age was 39.5 years (32-61),
males — 12 (46%). Most of the patients (n=23, 88%) had III-
IV stages of the disease, and B-symptoms were present in 10
patients (38%). CNS involvement was revealed in 8 patients
(30%). The median of ECOG score was I (I-III). Half of pa-
tients had viral hepatitis as a co-infection, including HCV
(n=11), HBV (n=1), HCV and HBV (n=1), HCV, HBV and
HDV (n=1). HIV and lymphoma were diagnosed simultane-
ously in 6 patients (23%). Median time from HIV infection
to the lymphoma onset was 3.9 years (1.5 months to 17.5
years). Only one patient did not receive cART for unknown
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reason. At the time of starting chemotherapy (ChT), the me-
dian number of CD4+ cells was 156 cells/mcl (13 to 374).
The frontline ChT regimens were as follows: CHOP+E, in
11 cases (42%); EPOCH, in 12 patients (46%); hyper-CVAD,
in 1 case (4%); VCD, in 1 patient (4%); dexamethasone, 1
case (4%). Bortezomib was added to frontline treatment in
3 patients (11.5%); HDC with auto-HSCT had been done as
a first-line therapy in 2 cases (7%). A total of 19 patients re-
sponded to the first-line therapy with overall response rate
(ORR) of 73%, including CR and PR in 5 (26%) and 14 (74%)
patients, respectively. The remaining patients had progres-
sion of the disease (n=6, 23%), or stable disease (n=1, 4%).
The median number of ChT cycles to achieve the ORR was
4 (2 to 6 rounds). Overall survival (OS), progression-free
survival (PFS) and time to progression (TTP) at 2 years af-
ter first line treatment was 61.5%, 42.3% and 44.3%, respec-
tively. Ten patients received second-line ChT: DHAP (n=4,
40%); ICE (n=4, 40%); EPOCH (n=1, 10%); VBAP (n=1,
10%). Clinical response was evaluated in 9 patients, with CR,
PR and progression of the disease registered in 1 (11%), 2
(22%), and 6 (67%) patients, respectively. PBSC harvesting
was successful in 1 of 3 cases only (33%). This patient re-
ceived HDC with auto-HSCT. OS, PFS and TTP rates at 2
years after second-line treatment were 50%, 10%, and 80%,
respectively. Two years after second-line ChT, 4 patients were
still alive, including those after ICE, EPOCH (n=2), HDC
with auto-HSCT (n=1) and nivolumab (27 cycles) as a third
line therapy (n=1).

Conclusions

In a large cohort of patients, PbL accounted for 10% of
all HIV-related lymphomas. The patients with relapse of

@ cttjournal.com
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HIV-related PbL had worse prognosis. Prospective studies to
improve the first-line chemotherapy are needed to optimize
treatment of HIV-related plasmablastic lymphomas.

Keywords

Plasmablastic lymphoma, HIV-associated, incidence, thera-
py, outcomes.

Inuaemuonorus nnasmobnactHon nUMQoMmbl cBs3aHHoI ¢ BUY-uHpekumeit: pesynbTaTbl MHOTO-

LLeHTPOBOro peTpocrneKTMBHOro ncaienoBaHna B PO

IOnusa A. Porayepa !, Mapuna O. ITonosa !, ViBau B. Ilpirankos ', Kupuur B. Jlenuk !, Mapuna B. [lemyenkoBa 2,
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Poccust

BeepeHue

ITrasmo6mactrast mumpoma (IIBJI) - penkast arpeccuBHast
B-xnerounas mumdoma, accoruuposanuas ¢ BUY-ungex-
nueit. HecmoTpsa Ha nonnManne narorenesa I1BJI, mpornos
3a00/1eBaHus 1 00111ast BBDKUBAEMOCTb OCTAIOTCS IVIOXVMIA.
He cymectsyer cranpapra repanuu I1BJ1. HemaBume foctn-
JKeHuA B edenuy BIIY-acconmmpoBaHHbIX M arpeCCUBHBIX
mumdoM elle He IPUBEIM K 3HAUUTETBHOMY YIYYIICHIUIO
JICXOJIOB y MALIMEHTOB C JAaHHBIM 3a00/IeBaHIEM.

MMaumeHTbl M MeToAbI

PeTpocnekTVBHOe UCCIeOBaHIe IPECTaBIIAeT cOOOI aHa-
nm3 3aboneBaemocty IIBJI B 6071b110IT KOrOpTe HALEHTOB
¢ BIY-acconympoBanubiMu muMdoMaMu 3a 7-IeTHUI IIe-
puox (2014-2020 rr.). 3a mepuoyp HaOTIOEHNA B YeTBIPEX
LIeHTpax OBUIO 3aperucTpUpoBaHO 26 crydaeB BIY-acco-
nyvpoBaHHbIx I1BJI. Menuana Habnonenns coctaBuia 18,8
(4-55,4) mecseB.

Pe3ynbratsl

I1IBJI cocrapnser 10% Becex numdom y BUY-nndunmposan-
HBIX ManueHToB (26/251). Mepguana BospacTa COCTaBMIA
39,5 ner (32-61), Mmy>xunH - 12 (46%). bonpumMHCTBO TIa-
muenToB (n = 23, 88%) umennu III-1V crapuro, B-cuMnToMsl
6putn pencrasieHsl y 10 manuentos (38%). Ilopaxenne
ITHC 6bu10 fuarHocTuposaHo y 8 mannentos (30%). Cpep-
Huit 6amn o mkane ECOG cocrasun I (I-111). V 14 mann-
eHTOB ollpefie/LsUIcs BupycHblit renatut: HCV (n=11), HBV
(n=1), HCV 1 HBV (n=1), HCV, HBV 1 HDV (n=1). BUY 1
mmmdoma ObUIM AMATHOCTIPOBAHBI OHOBPEMEHHO y 6 Ia-
1meHToB (23%). Menuana Bpemenn ot BUY-undexunn no
pasBurTus mumdomsl coctaBmia 3,9 ropa (1,5 mecsina — 17,5
net). JInmb opyH manueHT He nomydan APBT mo Heycra-
HOBJIEHHOII mpuunHe. Mefguana komrdectsa CD4 + K1eTok
Ha MOMeHT Havana xummoreparuu (XT) cocrasmsima 156
kneToK/MK1 (13-374). XT mepBoit muHMN ObIIA TIPENCTAB-
nena: CHOP £ E - 11 (42%), EPOCH - 12 (46%), hyper-
CVAD - 1 (4%), VCD - 1 (4%), mekcamera3od — 1 (4%).
Bopresomn6 6b11 f06aBIEH K JIEYEHUIO EPBOIL IMHNN Y 3
(11,5%) manyentos, BIIIXT c ayro-TI'CK B xauecTBe Tepa-
VM [IepBOIT IMHUM ObUTa TIpoBeneHa y 2 (7%) maumeHToB.
B o61ieit cimoxxHOCTH 19 MAIEHTOB OTBETWIN HA TEPAIINIO
mepBoi uHNMM ¢ obmeit yactotoit orBeta (OHO) - 73%,
BiIovasa monHeli orBer (IIO) M wacTMyYHYIO peMuccuio

(UP) v 5 (26%) u 14 (74%) maiyeHTOB, COOTBETCTBEHHO.
[TporpeccupoBanme 3aboneBaHus ObIIO 3aperUCTPUPOBA-
HO y 6 (23%) manueHToB U cTabuamsanus 3aboneBanns y 1
(4%). Mepnana kypcoB g goctivkerns OYO cocraBuia
4 (2-6) yukma. O6uas BepKuBaemocts (OB), 6ecporpec-
crBHas BbDKMBaeMocTb (BIIB) u Bpemst mo mporpeccupo-
Bauust (BJIII) uepes 2 roga mociie nedeHus MepBOil MMHUN
coctaBunu 61,5%, 57,7% u 43,3% cooTBeTCTBeHHO. [lecaTn
nanueHTaM 6suta mposefena X1 Bropoit muunn: DHAP - 4
(40%), ICE - 4 (40%), EPOCH -1 (10%), VBAP - 1 (10%).
OrtBer 6b17 oneHeH y 9 manuenTos. [10, YO u nporpeccu-
poBaHie 3a607eBaHys1 ObUIN 3aperucTpupoBansl y 1 (11%),
2 (22%) u 6 (67%) mauyeHTOB, cooTBeTcTBeHHO. OB, BIIB 1t
BIII gyepes 2 rofa nocie 1e4eHns BTOPOIL TMHUN COCTaBU-
m 50%, 10% un 80% coorBeTcTBeHHO. Yepes nBa roga 1o-
cie XT Bropoit muHuy, 4 ManueHTa Mo-IpeXxHeMy >KIUBBI, B
toM gucre nocrte ICE, EPOCH (n=2), BAIIXT n ayto-TT'CK
(n=1) u HuBONMyMab (27 KypcoB) B KadyeCTBe Tepamnuu Tpe-
Theit muHuK (n=1).

BbiBoabl

B 6omnpmort rpynme manyentos I1BJT cocTasmama 10% Bcex
mimpom, accounmpoBanHbpix ¢ BUY. Y BUY-undunnpo-
BaHHBIX IAIMEHTOB C PEUMIMBOM IIIa3MOOIACTHON VM-
(oMbl He6TaronpyATHBLI IPorHo3. Heo6XomuMbl mpocrex-
TUBHBIE UCCIEOBAHNA [/IA ONTUMM3ALVY Tepamy IepBoi
JIVHUY Tepalmy IJIa3MoO0IacTHO MMMQOMBI, acCOLMUPO-
BaHHOI ¢ BUY-nubexumert.

KnioueBbie cnoBa

[Tnasmobmactaas mumdoma, BMU-acconunpoBannas, dac-
TOTA, TePAINs, UCXOMbL.
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Polatuzumab Vedotin in combination with bendamustine and rituximab in relapsed or refrac-

tory diffuse large B-cell lymphoma

Olesya G. Smykova, Polina V. Kotselyabina, Kirill V. Lepik, Elena V. Kondakova, Yuri R. Zalyalov, Lilia V. Stelmakh,

Ivan S. Moiseev, Natalia B. Mikhailova, Alexander D. Kulagin

RM Gorbacheva Research Institute of Pediatric Oncology, Hematology and Transplantation, Pavlov University, St. Petersburg, Russia

Contact: Dr. Olesya Smykova, e-mail: olesya.gen@gmail.com

Introduction

The outcomes of relapsed or refractory diffuse large B-cell
lymphoma (r/r DLBCL) still remain dismal and therapeutic
options for this patient population are limited. CD79b is a
B-cell receptor component and expressed in DLBCL. Polatu-
zumab vedotin is an anti-CD79b antibody-drug conjugate
linked to monomethyl auristatin E - antimitotic agent that
disrupts microtubules by binding to tubulin and preventing
its polymerization. Polatuzumab vedotin in combination
with bendamustine and rituximab (Pola-BR) demonstrated
efficacy in patients with r/r DLBCL.

Patients and methods

Nineteen patients with histologically confirmed r/r DLBCL
received Pola-BR treatment in RM Gorbacheva Research In-
stitute, Pavlov University clinic. All patients received benda-
mustine 90 mg/m? on days 1 and 2, rituximab 375 mg/m? on
day 1 and polatuzumab vedotin 1.8 mg/kg on day 1 of each
21-day cycle. Median number of Pola-BR cycles was 3 (range
2-6). The PET-CT scan was performed before treatment ini-
tiation and after 2, 4, 6 cycles of Pola-BR. The responses were
evaluated using Lugano 2014 criteria.

Results

The median age was 41 (range 20-66) years. The analysis in-
clude 15 patients who were evaluated for response to therapy
(6 cases, de novo DLBCL, 3 cases; transformed follicular lym-
phoma; 5 cases, primary mediastinal B-cell lymphoma, and
1 patient with gray zone lymphoma). Most of the patients

(n=9, 60%) had a primary refractory disease and 6 of them
(40%) had a relapse. The medians for prior therapies were 3
(range 2-10) lines; 2 patients (13%) relapsed after autologous
stem cell transplantation, and 4 patients (26%) - after CAR
T-cell therapy. Stage III-IV of the disease was documented
in 6 patients (40%), and bulky disease was revealed in 5 pa-
tients (33%) at the time of Pola-BR treatment. After median
follow-up for 2 months (range 1-7), objective response (OR)
after Pola-BR treatment was noted in 9 patients (60%), com-
plete response (CR) and partial response (PR) in 6 (40%)
and 3 patients (20%), respectively. At the time of analysis,
all the responding patients remain in remission. Overall sur-
vival and progression-free survival rates were 86% and 52%,
respectively. Treatment discontinuation due to progression
of the disease occurred in 6 patients (40%). The most com-
mon adverse events were hematological toxicity: neutrope-
nia grade III-IV in 6 cases (40%), anemia grade III-IV, in
4 patients (27%), thrombocytopenia grade III-IV in 1 case
(7%), and one patient had maculopapular rash resolved with
glucocorticosteroids.

Conclusion

Treatment efficacy of polatuzumab vedotin combined
with bendamustine and rituximab in real clinical practice
corresponds to the published scientific data.

Keywords

Diffuse large B-cell lymphoma, polatuzumab vedotin, ben-
damustine, rituximab.

[Monaty3ymab BefoTMH B KOMOUHALMM C BEHAAMYCTMHOM M PUTYKCMMABOM y NaumeHToB C
pedpakTepHon/peuuausmpyiowen andgy3Hon B-KnetoyHon KpynHOKIETOYHOR TMMPOMOi

Onecs I. CmbikoBa, Ilonnna B. Kouensouna, Kupumn B. Jlenuk, Enena B. Kongakosa, FOpuii P. 3ansios,
JInmua B. Crenbmax, IIBan C. Moucees, Hatanbsa b. Muxaiinosa, Anekcanap [I. Kymarun

HI demckoii onkonozuu, cemamonozuy u mpaxcnaanmonozuu um. P. M. Topbauesoti, Ilepsviti Canxm-Ilemep6ypeckuii 2ocy-
dapcmeennoiii meOuyuHckuti ynusepcumem um. V. I1. Ilasnosa, Carnkm-Ilemep6ype, Poccus

BeepeHue

Pesynmprarsl Tepammu  pedpaKTepHOI/pennfuBUPYIOLIel
nuddysHoit B-KIeTOYHON KPYMHOKIETOYHON 1UM(OMBI
(p/p OBKKJI) mo cuxX mOp OCTAIOTCA HEYHLOBIETBOPUTE/Ib-
HBIMU, 2 BOSMO>KHOCTH 7I€4€HNS1 OTPaHMYEHbI. Y IalleHTOB
¢ IBKKJI mupoxo skcnpeccupyercs CD79b, koTopslit sAB-
NAI€TCA KOMIIOHEHTOM B-knetounoro penenropa. Ilomarys-
yMab BegoTuH npefcrasisieT co6oit konborat aHTu-CD79b
aHTUTEJIO-/IeKAPCTBEHHOE CPEICTBO — MOHOMETI/IAYPUCTA-
iH E, KOTOpBI AB/IACTCA aHTMMUTOTUYECKMM areHTOM,
CBA3BIBAETCsI C TYOYIMHOM U IIPEJOTBPAIIAET ero IOIMMe-
pusanmio, paspymas MUKpOTpybouku. B mccimemoBaHumsx
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HOIATy3yMab BeOTUMH B COYETAHMM C OEHJAMYCTMHOM U
purykcumabom (Pola-BR) mpogmemoncTpuposan addex-
TUBHOCTD y nanuenTos ¢ p/p IBKKIIL.

Marepuanbl n meToAbl

JeBsiTHaAIaTh MAIMEHTOB C TUCTOMOIMYECKU IOJTBEPIK-
meHHbIM auarsozoM p/p ABKKJI monyummy Tepammio mo
cxeme Pola-BR B xmuuke HUWM JOIuT um. P.M.Iopb6a-
4eBoil. Bce maruenTsl nomydamm 6enpamyctud 90 mMr/m? B
muu 1 u 2, purykcumab 375 mr/m? B ieHb 1 u monarysymab
BemoTuH 1,8 Mr/kr B geHb 1 Kakgoro 21-THEBHOTrO I[MKJIA.
Cpennee xonnvectso 1ukaoB Pola-BR cocrasuno 3 (guama-
30H 2-6) 1ukioB. [I9T-KT BbIIOIHAIM O HaYa/Ia JTedeHNs
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u nocite 2, 4, 6 uuknos Pola-BR. OTBeTbl OLIEHUBANINICH CO-
OTBETCTBEHHO KputepuaAM JIyrano 2014.

Pe3ynbratsl

Mepuana BospacTta marueHToB cocraBuiaa 41 rox (ot 20
Io 66 yeT). B aHanmM3 BKIIOYEHBI 15 MAIMEeHTOB, Y KOTOPBIX
OL[EHMBAJICSI OTBET Ha Tepanuio (n=6 — de novo DLBCL, n3 -
TpanchopmupoBanHas Go/UMKy/sipHas numdoma, n=5 -
[epBMYHAs MeJMacTUHaIbHAs B-kieroynass mmmdoma u
n=1 - muMdoma cepoit 30HbI). Y GOBIINHCTBA TAIVEHTOB
(n=9, 60%) HabmOKATACh IepBUYHAsL pePpPaKTEPHOCTD, A Y
6 60mbHBIX (40%) 6bUT peruuB 3a6oneBanus. CpeHee KO-
JIMYECTBO JIMHUI IPEALIECTBYIOIIEN TePANM COCTaBUIO 3
(zmamason 2-10) nuuuy, B 2 crydasax (13%) Obpin peuyans
[I0C/Ie TPAHCIUIAHTALMY AyTOJIOTMYHBIX CTBOJIOBBIX KIIe-
TOK KpOBM 1 y 4 manueHToB (26%) — mocre tepamuu CAR
T-xmerkamu. Ha momeHT Havyanma teparuu Pola-BR, III-IV
crapus 3aboneBanus 6pi1a y 6 (40%) nanmentos, «bulky» —
y 5 (33%) nanuenTos. Ilpu Mefuane HabmofeHNA 2 MecsIa
(nnamason 1-7), oo6pextuBHbI oTBeT (OO) mocre Tepanyn
Pola-BR 6b11 focturayt y 9 (60%) manueHTOB, IOIHbIA OT-
Bet (ITO) n wactuunsiit orBet (HO) y 6 (40%) u 3 (20%) na-
L[JIEHTOB, COOTBETCTBEHHO. Ha MOMeHT aHa/nmu3a y Bcex OT-

LY-08

BETUBIINX HAa TePANNIO MAI[EHTOB COXPAHSIACh PEMUCCHAL
Ob11as BBDKMBAEMOCTD 1 BBDKMBAEMOCTb 0e3 Iporpeccu-
posanusa coctaBumm 86% u 58% cOOTBETCTBEHHO. B cBA3U
C TporpeccrpoBaHyeM 3a00JIeBaHMsI, Tepanus OblIa OCTa-
HOBJIeHa ¥ 6 (40%) manyenToB. Hamboree qacThiM Hexxena-
Te/IbHBIM sIBJIEHISM ObL/Ia TeMATOTIOTNYeCKasi TOKCUYHOCTD:
Heyitponienns III-IV crenenn (n=6, 40%), anemms III-IV
crerenu — y 4 6ompHbIX (27%), TpoMbounTonenus II-IV
crerienn — B 1 ciyvae (7%), M y OZHOTO IaIieHTa OblIa Ma-
Ky/IOIAIy/Ie3Hasl CBIIb, C pa3pelleHreM Ha (oHe Tepanuu
[JIIOKOKOPTUKOCTEPOU/AMIL.

BoiBopbl

A dexTNBHOCTD Tepanyy I0aTy3yMabd BeOTHOM B KOM-
OuHanuy ¢ 6EHZAMYCTVHOM I PUTYKCMMaOOM B PeasbHOM
K/IVHUYECKOJI IIPaKTUKe COOTBETCTBYET OIYOIMKOBAHHBIM
Hay4YHBIM JaHHDBIM.

KnioueBble cnoBa

Iuddysnas B-krerounas KpyHmHOKIEeTOUHas nuUMQOMA,
HOIaTy3yMab BeLoTUH, 6eHIaAMYCTIH, PUTYKCUMAO.

Efficacy and safety of first-line chemotherapy in patients with lymphoma and HIV infection:

results of a case-control study

Ivan V. Tsygankov, Marina O. Popova, Yulia A. Rogacheva, Kirill V. Lepik, Yuri R. Zalyalov, Lilia V. Stelmakh,
Sergey N. Bondarenko, Vadim V. Baykov, Natalia B. Mikhailova, Alexander D. Kulagin

RM Gorbacheva Research Institute of Pediatric Oncology, Hematology and Transplantation, Pavlov University, St. Petersburg, Russia

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

Introduction

Widespread use of modern antiretroviral therapy (ART) and
supportive therapy makes possible to use more aggressive
anti-cancer chemotherapy (ChT) regimens in HIV-infect-
ed patients with lymphomas. The aim of the study was to
evaluate the safety and efficacy of first-line CT in patients
with HIV-related lymphomas, in comparison with patients
without HIV.

Patients and methods

The study included 26 patients with HIV-related lympho-
mas (study group), who were treated with ChTs in our clinic
since 2016. The control group included 26 patients without
HIV infection with lymphomas who were treated with ChTs
over the same period. The characteristics of these groups are
shown in table 1. The patients with plasmoblastic ymphoma
received the modified ChT: bortezomib instead of vincris-
tine (2 patients in the study group, one case in the controls).
HIV status at the start of chemotherapy in the study group
was as follows: viral load (PCR-detectable HIV RNA) was
suppressed to <50 copies/ml; median CD4+ cell count was
251 cells/pl (50-680); all the patients with HIV received ART,
taking into account possible drug-drug interactions. The
median follow-up time was 19 (3-44) months. The overall
response rate (ORR), toxicity, overall survival (OS), pro-
gression-free survival (PFS), and time to progression (TTP)

within 24 months from the start of ChTs were evaluated. The
efficacy evaluation was based on the results of PET-CT, CT
scans. Common Terminology Criteria for Adverse Events
(CTCAE 5.0) were used to assess toxicity.

Results

The ORR was 76.9% (CR, 57.6%) in the study group versus
69.3% (CR, 46.3%) in the control group. The incidence of
hepatotoxicity did not differ between the groups (p=1.0),
while the liver damage in the study group was more severe,
probably, due to the presence of concomitant viral hepati-
tis in these patients. The incidence of 2-4 grade anemia was
significantly higher than in the control group (p=0.08). OS
within 24 months from the start of ChT for both groups
(n=52) was 82.7%, in the study group, 80.8%, and did not
significantly differ from the control group (84.6%; p=0.557).
The PFS and TTP rates in the study group were 76.9% and
15.4%, respectively, which also did not differ significantly
from the controls (71.3%; p=0.905; 15.4%; p=0.734).

Conclusion

The overall response rate to first-line therapy in patients with
HIV-related lymphomas was 76.9%, the two-year overall
survival was 80.8%, the progression-free survival was 76.9%,
the time to progression was 15.4%, and did not differ signif-
icantly from the patients without HIV. Patients with HIV-
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related lymphomas have significantly higher incidence of
2-4 grade anemia during first-line chemotherapy compared
to the control group. Our data confirm that the efficacy and
safety of first-line chemotherapy in patients with HIV-relat-
ed lymphomas is comparable to the patients without HIV.

LYMPHOMAS |

Keywords
Lymphoma, HIV-related, chemotherapy, response rate.

Table 1. Clinical characteristics of the patients and comparison group

Clinical and laboratory parameters HIV-infected group (n=26) Control group (n=26) P (i test)
The median age 42 (28-66) 42 (28-11) 10
Male, % 19 (73%) 12 (.8%) 0.048
Non-Hodgkin's lymphoma 23 (88.4%) 23 (88.4%) 10
B-cell large-cell lymphoma 14 (53.8%) 22 (84.6%) 0.017
Burkitt lymphoma 5 (19.2%) 0 0.019
Plasmoblastic lymphoma 4 (153%) 1(3.8%) 0.159
(lassic Hodgkin's lymphoma 3 (.5%) 3 (11.5%) 10
Stage of disease
I 2 (1.6%) 1(3.8%) 0.553
I 1(3.8%) 4 (153%) 0.159
M 1(3.8%) 2 (1.6%) 0.553
v 22 (84.6%) 19 (73%) 0309
Bone marrow involvement 9 (34.6%) 5 (19.2%) 0.212
B-symptoms 22 (84.6 %) 19 (73%) 0.309
Lactat dehidrogenaza (LDH) 1022 (165-4218) n=22 472 (272-1724) n=20
Rituximab containing therapy 21 (80.7%) 21(80.7%)
The number of courses of first-line treatment 4 (1-6) 4 (1-6)
Time from diagnosis to start of therapy, median 93 day (7-443) 98 day (0-462)
Hepatitis B 6 (23%) 1(3.8%) 0.043
Hepatitis C 3 (.5%) 0 0.075
Treatment regimens: ABVD 3 (.5%) 2 (7.6%) 0.639
BEACOPP 0 1(3.8%) 0313
R-CHOP 1(3.8%) 6 (3%) 0.043
R-EPOCH 19 (73%) 14 (53.8%) 0.15
other 3 (11.5%) 3 (11.5%) 1

JIPPeKTMBHOCTL U He30MacHOCTL NepBOM NUHUKA XMMUOTEPANUM \ NaLUeHTOB C IMM¢POMaMHU Ha
¢doHe BUY-nHpeKumun: peynbTathl CPaBHUTENBHOIO MCUIEA0BAHMS

UBan B. Ilpirankos, Mapuna O. IlonnoBa, IOnus A. PoraueBa, Kupunn B. Jlenuk, I0puii P. 3ananos, JInnusa B. Crenpmax,
Cepreii H. bongapenko, Baguym B. Baiikos, Hatanpsa b. Muxaiinosa, Anekcanp [I. Kynarun

HI demckoii onkonozuu, cemamonozuu u mparcnaanmonozuu um. P. M. Topbauesoti, Ilepsviti Canxm-Ilemep6ypeckuii 2ocy-
dapcmeenviii meOuyunckuti ynusepcumem um. V. I1. Ilasnosa, Carnkm-Ilemep6ype, Poccus

BeBepenue

[MInpokoe mpuMeHeHNMe COBpeMeHHbIX mIpemapatos APBT
U CONIPOBOAUTENbHAS TePAINsl T03BOJISAET UCIONB30BATh Y
BUY-uHbuuMpOBaHHBIX MalyeHTOB ¢ auMbomMaMu 6oree
arpeccuBHbIE CXeMbl IIPOTUBOOIYXO/IEBOI XMMIOTePANnL
(IIXT). Lenpto paboTsl 6bima olfeHKa 6€30IacHOCTH U 3-
(eKTUBHOCTI TIPOBEEHNUs [IePBOIL IMHUM XMMIOTePanum
y manmeHToB C nuMdomamn Ha ¢one BUY-undexnun B
cpaBHeHMN ¢ manyeHtamu 6e3 BIY.

[laymneHTbl M MeTOAbI

B nccnenoBaHye BKIIOYEHBI 26 IALMEHTOB ¢ TuMdoMamu Ha
¢one B/Y-undexuun (rpymnmna mcciefoBaHus), KOTOPIM
nposogwack [IXT B knmmuuke HUM NOTuT ¢ 2016 ropa.
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s ananmnsa a¢dexTnBHOCTH U 6esomacHocTy [IXT, B Ka-
JecTBe IPYIIIIBI CPaBHEHS, ObIIM BKITIOUEHBI 26 TAIMIEHTOB
6e3 BUY-undexiyn ¢ numdomamu (KOHTpOIbHAS IPYIIIA),
KoTopbIM mposopmnack IIXT B TOT >ke IpOMeEXYTOK Bpe-
MeHM. XapaKTepUCTHUKa IPYII IpefcTaBlIeHa B Tabmue 1.
[TarmenTs! ¢ wasmobmacTHOI MuMomoit monydann IIXT
¢ MopuduKanmeit: 60pre3oMu6d BMeCTO Mpenapara BUHKPU-
CTUH (B IPYIIIle MCCIeOBAaHMA 2 TAIMeHTa, B KOHTPOJIbHOIL
rpynme 1 manyent). B/IY-cTaTyc Ha MOMEHT Hayama Xu-
MHOTEpANNY B IPYIIIIe UCCIEOBAHNA: BUPYCHasA HAarpyska
(TILIP-PHK BWY) He ompenensnach (<50 xommit/ Mm); Me-
nuaHa ypoBHA CD4+ kjeTok cocTaBuma 251 KIeTOK/MKI
(50-680); Bce manments! ¢ BUY nonyuanu APBT ¢ yuetom
JIeKapCTBEHHBIX B3aMMOJelicTBUIl. MenuaHa HabmofeHus
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cocraBuna 19 (3-44) mecsiues B obenx rpymmax. IIposopu-
Jlach OLleHKa OOIIero OTBeTa Ha Tepanmuio, TOKCUYHOCTIL,
o6ureit BbpkuBaemoctu (OB), BboKuBaeMocT 6e3 mporpec-
cuposanus (BBIT) u Bpems fo nporpeccuposanns (BAIID) B
tedeHne 24 mecaues oT Hauaaa [IXT. Ouenky addexTns-
Hocty mposopgyn 1o pesynpratam 19T KT Bcero rerna,
MCKT. Common Terminology Criteria for Adverse Events
(CTCAE 4.0) 6pu1M MCIIO/Ib30BaHBI [JIsI OLEHKM TOKCUYHO-
ctu. s ananusa OB u BBIT ncnonp3oBanu meton Kamra-
Ha-Maiiepa.

Pe3ynbrarsl

B rpymne uccnenoBaHms 4acToTa 0OLIMX OTBETOB COCTABU-
na 76.9% (IIP - 57,6%), B rpymnne cpaBHenus 69,3% (IIP -
46,3%). YacTroTa remaTOTOKCMYHOCTY B IPYIIIAX HE pasiu-
vayach (p=1,0), Torga Kak TsKeCTb B UCCIEAYeMOli IpyIIIe
OblTa BBIIIE, BEPOATHO, YTO OOYCIOBIEHO HaIM4MeM CO-
Iy TCTBYIOLIMX BUPYCHBIX T€NIATUTOB B TPYIIIIE MAIVIEHTOB C
numdomamu Ha pone BMY. YactoTa aHemun 2-4 cTeneHu
TSDKECTY B MCCTIEZlyeMOII TPYIIIe pa3BMBaIach JOCTOBEPHO
yallle, 4eM B KOHTpojIbHOII rpymie (p=0,08). OB B Teuyenme
24 mecsanes ot Havaa [IXT mys o6enx rpynm (n=52) cocra-
Bua 82,7%, B rpynne uccnegosanus — 80,8%, u gocroBepHO

LY-09

He OT/INYa/lach OT KOHTPONbHOI rpymmsl (84,6%; p=0,557).
IToxasatenmm BBII u BJII B rpymme uccnemoBanusa cocTa-
BUIM 76,9% u 15,4% COOTBETCTBEHHO, YTO TaK K€ Cylle-
CTBEHHO He OTIMYaJ0Ch OT KOHTPOIbHOI Ipymnsl (71,3%;
p=0,905; 15,4%; p=0,734).

3aknoyeHue

Yacrora 00IMX OTBETOB Ha Tepalio IepBOl IMHNUNA Y T1a-
1yeHToB ¢ mumdomamu Ha ¢pone BUY mudexunn cocra-
BUIA 76,9%, IBYXIeTHAA 0o0las BbDKMBaeMocTb — 80,8%,
BBDKMBaeMOCTb 6e3 mporpeccupoBanmsi — 76,9%, BpeMst 10
nporpeccuposanusa 15,4% 1 CyllecCTBEHHO He OTIMYasach
or mamyenToB 6es B/Y. ¥V manmenTos ¢ muMdomamu Ha
¢one BI/Y npu nposefeHnu NEpBON IMHUK XUMMIOTEpa-
MY JIOCTOBEPHO 4alile HAOMIOam aHeMIio 2-4 CTereHn B
CpaBHEHIN C KOHTPOJ/IbHOM rpynmnoii. IlonydyenHble faHHbIE
HOATBEPXKAAIOT, YTO 3¢ PeKTUBHOCTD U 6€30I1aCHOCTD MPO-
BegeHys kypcos IIXT y nanmenTos ¢ numdomamu Ha ¢poHe
BJY conocTaBuMa ¢ rpymnmnoi cpaBHEHNUA.

KnioueBble cnoBa

JIumpoma, BUY-nHbekums, Xummnotepanms, KIMHNIECKNI
OTBET.

HLA-haploidentical hematopoietic cell transplantation in a patient with recurrent primary
diffuse large B-cell lymphoma of the central nervous system

Evgeny E. Zvonkov, Daria A. Koroleva, Mikhail Yu. Drokov, Olga O. Shchetsova, Nelly G. Gabeeva, Svetlana Yu. Fedorova,
Galina A. Yatsyk, Larisa A. Kuzmina, Elena N. Parovichnikova, Valery G. Savchenko

National Research Center for Hematology, Moscow, Russia

Contact: Evgeny E. Zvonkov, PhD, MD (Medicine), e-mail: dr.zvonkov@gmail.com

Introduction

The use of intensive induction chemotherapy followed by
high-dose consolidation with auto-HCT for patients with
PDLBCL of the central nervous system allows reaching up
to 80% of the five-year disease-free and overall survival rates
[A. Omuro et al. 2015]. The treatment options for relapses
of PDLBCL CNS are limited and the prognosis is extremely
poor. Although at present, allo-HSCT has been successtully
developed for the treatment of refractory/recurrent patients
with non-Hodgkin’s lymphomas, there is only little data on
the effectiveness of its use in patients with PDLBCL CNS [T.
Mika et al., E. Atilla et al]. Aim: To demonstrate our own
experience of performing allo-HCT from a haploidentical
related donor to a patient with recurrent PDLBCL CNS.

Clinical case

Patient R., 60 years old, in July 2019, was diagnosed PDLBCL
CNS. At the onset of the disease, the development of left-sid-
ed hemiparesis and smoothing of the nasolabial fold on the
left were noted. According to the MRI of the brain, a solid
lesion of the right parietal region was revealed (Fig. 1). His-
tological and IHC study of tumor biopsy specimen revealed
lymphoid infiltration by large cells with immunophenotypes
CD45 +, CD20 +, CD79a +, BCL2 +, BCL6 +, MuM1 +. The
patient underwent therapy according to the “CNS-2015” pro-
tocol, which included 4 courses of chemotherapy according

to the R-MPV program (rituximab 375 mg/m? methotrex-
ate 3500 mg/m?, vincristine 2 mg, procarbazine 100 mg/m?),
followed by transplantation of autologous hematopoietic
stem cells (auto-HCT) in the TBC conditioning regimen
(thiotepa 750 mg/m?, busulfan 8 mg/kg, cyclophosphamide
120 mg/kg). Complete remission was achieved (Fig. 2).

Figure 1. Initial lesion in

Figure 2. Complete remis-
the right parietal region sion after 4 courses of

(MR image) R-MPV chemotherapy and

auto-HCT
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Figure 3. Relapse of PDLBCL CNS at + 6 months after
auto-HCT

Figure 4. Complete remission after allo-HCT from
a haploidentical donor

Figure 5. Multifocal lesions in white matter of the
brain at +1.5 months after allo-HCT

6 months after auto-HCT, an early relapse of PDLBCL CNS
was diagnosed during examination according to the MRI
of the brain (Fig. 3). The morphological verification failed.
The use of etoposide with high doses of cytarabine, ibruti-
nib and lenalidomide allowed only a short-term effect and
stabilization to be achieved. In March 2020, the patient un-
derwent allo-HCT from a related haploidentical donor in the
conditioning regimen of fludarabine 180 mg/m?* + busulfan
8 mg/kg. Immunosuppressive therapy was carried out ac-
cording to the scheme cyclophosphamide 50 mg/kg on day
+3 and 4, cyclosporine 3 mg/kg/day and mycophenolate
mofetil 3 g/day from + 5 days. The times of white blood cell
and platelet recovery were +25 and + 15 days, respectively.
There were no serious infectious complications in the early
post-transplant period. Examination a month later revealed
100% donor chimerism and complete remission of PDLBCL
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CNS (Fig. 4). After 1.5 months, the patient developed en-
cephalopathy with severe cognitive impairment. According
to MRI data, multifocal lesions of the white matter of the
brain were revealed, which did not correspond to the MR
characteristics in lymphoma, probably of toxic origin (Fig.
5). There was also no evidence for JC-associated progressive
multifocal leukoencephalopathy. According to PCR data, the
virus was not detected in the blood and cerebrospinal flu-
id. With further observation, an increase in the severity of
changes in the substance of the brain was noted. At 3 months
after allo-HCT, the patient died due to convulsive syndrome,
which led to the development of coma and infectious com-
plications.

Conclusion

Despite the unfavorable outcome in this patient, even in pa-
tients with PDLBCL CNS from the older age group (over 60
years old), allo-HCT from a haploidentical donor is possible
and is associated with a good antitumor effect. In the future,
expanding diagnostic capabilities and improving accompa-
nying therapy will lead to more optimistic long-term results.

Keywords
Primary CNS lymphoma, allo-HSCT, haploidentical donor.
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TpaHCnNaHTauMs ansioreHHbIX FeMono3TUYECKUX CTBOMOBbIX KNTETOK KPOBM OT ranionaeHTUYHOro
A0HOpa bonbHOMY C peunameom nepeuyHon anddysHoi B-kpynHoknetouHoi numdomon LIHC.

OnuncaHne KNMHMYECKOro Ciyvas

EBrenuii E. 3BoHKOB, [Japbsa A. Koponesa, Muxaun 0. [Ipokos, Onbra O. lllennosa, Hennu I. Ia6eeBa,
CsernaHa 0. ®egoposa, lanuna A. AAumbik, lapuca A. Kysbmnna, Enena H. IlaposununukoBa, Banepuii I. CaBueHko

HavyuonanvHulii meouyurHckuii uccnedosamenvckuti uenmp eemamonoeuu, Mockea, Poccus

Beepenue

[TpumeHeHMe MHTEHCBHON MHAYKIMOHHON XMMUOTEPANI
C TIOCTIefyIoIell BBICOKOZO3HOM KOHCONMMaNMel ¢ ayTo-
TI'CK y 6onpubix I[IIBKKJT ITHC nosBonser focTudb 10
80% mokasareneil mATUIETHe Oe3penyuBHON 1 00IIeN
BeDKMBaemMoctt [A. Omuro et al. 2015]. BosmoxkHOCTHM
tepanuu peuuausos [IIBKKJI IIHC orpannyeHsl u mpo-
THO3 KpaitHe HeOMaronpusaTHI. XOTsl B HACTOsIIee BpeMs
WA JedeHNs pedpaKTepHBIX/PelMANBUPYOIX OONIbHBIX
HEXO[PKKMHCKMMY TUM(OMaMI yCIeIIHOe pasBUTHE IIO-
nyuuna anno-TI'CK, cyIiecTByIOT UMb eAVHINYHbIE HEOf-
HO3HauyHble TaHHbIe 00 9¢)(PeKTUBHOCTY ee IPUMEHEHN Y
6ompubIx ¢ ITIIBKKJI ITHC [T. Mika et al., E. Atilla et al].
Llenp paboOTHI: MPOJIEMOHCTPUPOBATH COOCTBEHHBIN OIBIT
BoinonHeHns amo-TT'CK oT ranmonieHTMIHOTO POfICTBEH-
Horo joHOpa 6onbHOMY ¢ peryaysoM ITJIBKKJI ITHC.

Knuunuecknin cnyvaii

BonbHoMmy P, 60 e, B utorne 2019 roga, 6511 yCTaHOB/IEH [U-
arnos [IJIBKKJI ITHC. B ge6rore 3a60meBaHnsa 0TMEYaN0Ch
pasBUTHE JIEBOCTOPOHHETO TeMHUIIape3a ¥ CIIaXMBaHNe
Hocory6OHoI ckmagku cresa. [lo ganasiM MPT romoBHOro
Mo3ra OBUTO BBISBIEHO 0OBeMHOe 0Opa3oBaHme IIPaBOIL
TeMeHHOIT obmactu (puc. 1). IIpn rucronornyeckom n UI'X
MCCIEOBaHNY OMOIITaTa OIYXO/IEBOrO 06pa3soBaHMs OIpe-
mensimach MMMONAHAS MHPUIBTPALUSA KPYIHBIMU KIIET-
Kamy ¢ umMmyHodenoturmom CD45+, CD20+, CD79a+,
BCL2+, BCL6+, MuM1+. bonbHOMY poBoAyIach Tepanus
o npotokorny «CNS-2015», BktouaBmad 4 kypca XT mo
nporpamme R-MPV (putykcnmab 375 mr/m?, MeTOTpeKcaT
3500 mr/m* BUHKPUCTUH 2 ML, Ipokap6asun 100 mr/m?) ¢
HOC/IeAyIOLell TpaHCIUIaHTalMell ayTOJIOTMYHBIX TI'eMO-
HO3TUYECKMX CTBOMOBHIX KeTok (ayto-TI'CK) B pexume
koupuuyonnposanns TBC (tnotena 750 mr/m?, 6ycynbdan
8 mr/kr, umknodocdamuy 120 mr/kr). Beuta gocturayra
nonmHas pemuccus (puc. 2). Yepes 6 MecsleB 1mocie ayTo-
TICK npu obcnegoBanuy mo maHasiM MPT romoBHOro
Mosra Opl1 guarHoctupoBaH panHmit peunans [TJBKKII
ITHC (puc. 3). Mopdonorndeckywo BepruduKanmo BHIIOI-
HUTH He YAanoch. [IpuMeHeHne aTon03U/a C UTapabMHOM
B BBICOKMX 033X, MOPYTUHMOA 1 TeHATNAOMU/IA [T03BOTIN-
710 JOCTUYb JINIIb KPAaTKOBpeMeHHOro addexra u crabu-
nmsanuu. B mapre 2020 roga 601bHOMY 6ObITa BHITOTHEHA
anno-TI'CK oT pofcTBEeHHOTO TaIIOMAEHTUYHOTO JJOHOPA
B peXXmMme KOHAMIMOHMpOBaHUs (rynapabun 180mr/m?
+0ycynpdpan 8 Mr/kr. VIMMyHOCyIIpeccMBHas Tepamus
IPOBOAM/IACH TI0 cxeMe nykaopochammn 50 mr/kr Ha +3,4
IHY, UMKIOCIOPUH 3MI/KI/CYT 1 MUKO(eHomaTa MopeTun
3r/cyT ¢ + 5 gHA. BoccTaHOBIEHMEe KOMMYECTBA JIETIKOLIN-
TOB ¥ TPOMOOIIITOB OTMEYANIOCh Ha + 25 1 + 15 gHuM mocie
amto-TTCK, coorBercTBeHHO. TSDKENbIX MHQEKIMOHHBIX
OCJTIO>KHEHMIT B PaHHEM MOCTTPAHCIUIAHTAIIIOHHOM IIepyO-
Iie 3aperucTprupoBaHo He 6bu10. IIpn obcmenoBanum depes

Mecsit 6611 KOHCTaTpoBaH 100% HOHOPCKUIT XMMEpPU3M 1
nonHas pemuccust [IIBKKJT ITHC (puc. 4). Yepes 1,5 me-
csna y 60/IbHOTO OTMEYaIoCch Pa3BUTHE IHI[e(ATOIATIH C
BBIPa)KCeHHBIMM KOTHUTUBHBIMM HapymeHnamu. Ilo maH-
HbIM MPT 6b1/10 BBIAB/IEHO MYIbTU(OKAIBHOE TIOPAXKEHNIE
6e/Ioro BelecTBa TOJIOBHOIO MO3Ta, He COOTBETCTBYIOLIee
MP-xapakTepuctukam mpu aum¢ome, BepOATHO TOKCHUe-
ckoro reHesa (puc. 5). Taxxe He OBIIO IIOTYIeHO JAHHBIX 3a
JC-acconunpoBaHHYIO IPOrPECCUBHYIO MY/IBTI(OKATBHYIO
nerikosuuedanonaruo. ITo ganusiM ITIIP - Bupyc B kpoBu
U MKBOpe BblsiBIeH He 6bUL [Tpu mampHeriineM Habmome-
HUJ OTMeYasIoCh HapacTaHVe CTEIIeHV BBIPAKEHHOCTH W3-
MEeHEeHMI B BellleCTBe TOJIOBHOTO Mo3ra. Ha +3 Mecsi1r mocie
aw1o-TI'CK 6071pHOIT yMep BCIEACTBUE CYAOPOXKHOTO CUH-
IpOMa, IPUBEAIIEr0 K PasBUTIIO KOMBI M MH(EKIOHHBIX
OCJIO>KHEHNIL.

3aknyeHue

HecMmoTps Ha He6aropUATHBIN MCXOJ, Y JAHHOTO MallyeH-
Ta, MOXXHO TOBOPUTH O TOM, YTO faxxe y 6ombHbIx [TJJBK-
KJI ITHC u3 cTapuieit Bo3pacTHOI rpynmnsl (cTapure 60 set)
nposefienne awio-TTCK oT ramaoupeHTHYHOrO HOHOpA
BO3MO>KHO I COIPSYKEHO C XOPOUIMM ITPOTHBOOIYXO/NIEBbIM
apdektoM. A B OyayleM pacuMpeHne AMarHOCTUIECKUX
BO3MOXKHOCTeJ! 1 yIy4llleH/e COIPOBOJUTEIbHOI TepaIny
TO3BO/IUT MOMTY4UTD 60JIee ONITUMMICTUYHBIE JONTOCPOYHbIE
Ppe3y/IbTaThl.

KnioueBble cnoBa

[Mepsuunas mumdpoma ITHC, amno-TT'CK, ranmmongeHTny-
HBII1 JOHOP.
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Effect of HSC mobilization procedure in patients with multiple myeloma on the level of

myeloid suppressor cells in peripheral blood
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Ekaterina A. Shevela, Alexander A. Ostanin, Elena R. Chernykh

Research Institute of Fundamental and Clinical Immunology, Novosibirsk, Russia

Contact: Dr. Tatiana A. Aristova, e-mail: taris0O6@mail.ru

Introduction

The aim of our study was to investigate the influence of he-
matopoietic stem cell (HSC) mobilization on frequencies of
different subsets of myeloid-derived suppressor cells (MD-
SCs) in peripheral blood (PB) of multiple myeloma (MM)
patients.

Patients and methods

The study included 35 patients with MM before and fol-
lowing HSC mobilization courses. The counts of granulo-
cytic (G-MDSCs; Lin"HLA-DRCD33*CD66b*), monocytic
(M-MDSCs; CD14*HLA-DR"") and early MDSCs (Lin-
HLA-DR CD33*CD66b") were assessed by flow cytometry.

Results

Relative contents of G-MDSCs and M-MDSCs were in-
creased in MM patients before mobilization of HSCs com-
pared with donors. The relative and absolute amounts of
M-MDSCs were significantly higher than the frequency and
absolute count of G-MDSCs. Counts of the studied MDSC
subsets did not differ from patients with complete/very

good partial response (CR/VGPR) and the ones with partial
response (PR). There was a statistical trend to higher relative
count of G-MDSCs in PB of the patients after 2-3 lines of
chemotherapy. After a course of HSC mobilization (cyclo-
phosphamide 2-4 g/m* + G-CSF 5 pg/kg/day), the median
values of the relative count of P-MDSCs and M-MDSCs in-
creased 2.3- 2.0 times, respectively, whereas the relative con-
tent of G-MDSCs was increased by 46 times.

Conclusion

The percentage of G-MDSCs, as well as relative and absolute
levels of M-MDSCs were increased in MM patients com-
pared to donors. Heavy pre-treatment of the patients was
associated with higher G-MDSC frequencies. Treatment re-
sponse (CR/VGPR vs PR) was not associated with any differ-
ences in quantitative MDSC indices. HSC mobilization with
G-CSF led to a significant increase of all analyzed MDSC
populations.

Keywords

Multiple myeloma, myeloid-derived suppressor cells, he-
matopoietic stem cell mobilization, G-CSE.

Bnunsaxme npoueaypbl Mobnnuzaumum I'CK y naymeHToOB C MHOXECTBEHHO MUESIOMOIA Ha YPOBEHb
MMeNTIONIHbIX CYNPeCcCOpHbIX KIETOK B NepudepuyecKoil Kposu

TarpsHa A. Apucrosa, Erop B. Batopos, Bepa B. Cepreesunuesa, Csernana A. Cusukosa, lamnna IO. Ymmakosa,
Anppeit B. Tnnesny, Ekatepuna f1. Illesena, Anexkcanap A. Ocranns, Enena P. YepHpix

Hayuno-uccnedosamenvckuii uHcmumym ¢yHoameHmanvHoti u KaiuHu4eckoil ummyHronoeuu, Hosocubupcxk, Poccus

Beepenue

Pabora mocssilieHa U3y4eHINIO CYOIIOMYIALNIT MUESTOMTHBIX
cynpeccopHbIx K1eTok (MC) n aHa/mm3y BIMAHNA MOOMIN3a-
LMY TeMOoaTN4Yeckux ctBonoBbix KieTok (I'CK) Ha comep-
xanne MC B nepngepndeckoit kposu (ITK) 60n1bHBIX MHO-
»KecTBeHHOI Muestomort (MM) Ha arare cenapauyuu ['CK.

naLl,VIEHTbI n MeToAbl

B uccnegoBanme BKII0YeHO 35 60mpHBIX MM [10 U mOCIIe
kypca moommsanyu ['CK. KommdectBo rpanynonnTapHbIx
MC (I-MC, Lin"HLA-DR CD33*CD66b*), MOHOLIMTapHBIX
MC (M-MC, CDI14'HLA-DR"") u MC paHHuX cTammit
nuddepennnposkn (Lin"HLA-DR"CD33*CD66b") ouenn-
BaJIYl METOJJOM IIPOTOYHOI LIUTOMETPUML.

Pe3ynbtarsl

BoiaBneHO 6oree BBICOKOE OTHOCUTENbHOE COREp)KaHMe
I-MC u M-MC y 6onbabix nepen mobunusanyei ['CK mo
CpaBHeHMIO ¢ foHopamy. OTHOCHTENbHOE ¥ abCOTIOTHOE
konmdecTBo M-MC 6b1I0 CyIIIeCTBEHHO BIIIIE, YeM KOJTIJe-
ctBo I-MC. bonpnsie ¢ [I0/OYXO0 nHe pasnuyanuch 1no Ko-
NMYeCTBY UCCIeayeMbIx cyonomymanuit MC ot manyeHToB
¢ YO. Y 60nbHBIX MOCTE 2-3-X MMHUIT XMMIOTepanuy Obia
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OTMeYeHa TeHJIeHIUA K 60/lee BBICOKOMY OTHOCUTEILHOMY
copepxannio I-MC B I1K. [Tocre kypca mobunusanumn I'CK
(yuxmopocdamun 2-4 r/m? + I-KCD 5 mKr/Kr/cyTku) me-
IViaHHbIE 3HAYEHMA OTHOCUTENbHOrO cofiepkanua P-MC u
M-MC Bospacranu cooTBeTCTBeHHO B 2,3 u 2,0 pasa, oT-
HocuTenbHoe cofepkanne I-MC yBennunBanocs B 46 pas.

3aknoyeHue

ITanmenTtel ¢ MM B cTapuy peMMUCcCUM XapaKTe€pPU30Ba/IICh
[IOBBIIIEHHBIM IIPOLeHTHBIM copepxanneM I-MC n 6oree
BBICOKVM II0 CPaBHEHMIO ¢ fJoHOpaMu ypoBHeM M-MC (ort-
HOCUTE/IbHBIM 11 aOCOMIOTHBIM). Bosblitast IpefinedeHHOCTD
IaIeHTOB OblIa acCOLMMpOBaHa ¢ 6o/iee BBICOKUMU I10-
KasaTelAMM IpoleHTHoro cofepxkanusa I-MC. CreneHb
orsera (IIO/OXYO nporus YO) He 6bL1a copsKeHa € Ka-
KUMM-TNOO0 pasInduAMY B KOIMYECTBEHHBIX IIOKa3aTe/IAX
MC. Mo6umsanusa I'CK npenaparamu I-KCO npusopmna
K 3HauMMoMy BospacTtanmio B IIK Bcex 3 aHanmmMsmpyeMbIx
cybnonysiimit MC.

KnioueBble cnoBa

MHoecTBeHHasA MUeIoMa, CYIpecCOpHbIe KIeTKU MIeNo-
UTHOTO TIPOVMCXOXK/IEHNS, MOOVMINM3AI[MS TeMOITOITIYECKIX
CTBOJIOBBIX K/1eTOK, I -KCO.
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Introduction

Chronic lymphocytic leukemia (CLL) is one of the most
common conditions in the group of lymphoproliferative dis-
eases, occurring mainly in elderly patients. Patients in this
group usually have concomitant diseases, which require an
objective assessment of their comorbidities. Charlson co-
morbidity index (CCI) is one of the scales for evaluating the
prognosis of patients with long follow-up terms. This pa-
rameter is a system of scoring age and a number of chronic
comorbidities, including CLL. The aim of the study was to
assess applicability of CCI in survival prediction of CLL pa-
tients.

Patients and methods

Clinical data from 155 patients (70 women and 85 men) with
CLL A-C stage by Binet classification were retrospectively
analyzed. CCI was calculated at the time of CLL diagnosis,
the co-morbidity structure was evaluated, and the predicted
survival time for this scale was compared with actual surviv-
al of the patients. The patients with HIV infection and other
oncological conditions were excluded from the study.

Results

The patients’ age was 69.7+9.4 years (males, 69.4+10.6 years;
women, 70.2+7.4 years). Their mean CCI was 5.05+1.1
(6.3+1.4 for men, and 6.08+1.5 for women). The follow-
ing structure of comorbid pathology was revealed: chronic
kidney disease (CKD), 97.4% (n=151); chronic heart fail-
ure (CHF) 76.7% (n=115); arterial hypertension disease
(HD), 66.4% (n=103); coronary heart disease (CHD), 63.2%
(n=98); chronic non-specific lung diseases, 38% (n=59); liver
and biliary tract diseases 35.4% (n=55); stomach and pan-
creatic diseases, 20% (n=31); diabetes mellitus, 7.7% (n=12).
Worth of note, the glomerular filtration rate (GFR) was al-
most totally decreased among the studied patients. Upon
assessing the CKD severity, stage C2 was mainly represent-
ed (61%, n=92). Stage C3a was diagnosed in 34.4% (n=>52),
stage C3b was confirmed in 4.6% (n=7). It is well known that
the GFR decrease is known to be associated with worsening

of long-term prognosis. It occurs among the elderly in gener-
al population, which mainly includes the studied patient co-
hort. In addition, the patients had comorbid conditions that
comprise the so-called cardio-renal continuum (CHF, HD,
CHD, diabetes). The paraneoplastic process itself also neg-
atively affects the kidney function. A number of mediators
produced by tumor tissue and immunocompetent cells in re-
sponse to its growth may cause development of the parane-
oplastic glomerulonephritis. In sum, all these factors inhibit
kidney function, as shown by our study.

Table 1 shows the estimated 10-year survival rate according
to CCI and the actual CLL patients survival rate.

Hence, the estimated 10-year survival rate according to CCI
was achieved in 3.9% of the CLL patients (6 cases) only.

Conclusion

CLL patients have a fairly diverse comorbid pathology repro-
ducing the general population somatic diseases prevalence:
cardiovascular system diseases, chronic non-specific lung
diseases, as well as gastrointestinal tract diseases. However,
an important feature of the studied CLL patients is that CKD
is the leader among all comorbid conditions. More than 97%
of patients had this pathology. A comparative assessment of
the estimated 10-year survival rate according to CCI and the
actual patients survival rate showed that this parameter is in-
effective for prediction. Despite the fact that CCI calculation
takes into account not only CLL, but also other comorbid
pathology, this parameter does not reflect the actual survival
situation in CLL patient.

Keywords

Chronic lymphocytic leukemia, Charlson comorbidity in-
dex, chronic kidney disease, survival rate.

Table 1. Comparative characteristics of the predicted 10-year CLL patients survival rate according to Charlson comor-

bidity index and the actual survival rate

Charlson comorbidity index Estimated 10-year survival 10-year survival rate achieved, | 10-year survival rate not
rate, % % (pers.) achieved, % (pers.)

1 99 - -

2 96 111% (n=2) 817.7% (n=16)

3 90 11% (n=1) 100% (n=13)

4 i 8.8% (n=3) 91.2% (n=34)

5 53 - 100% (n=30)

6 21 - 100% (n=60)
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Nhpekc komopbugHoctn Charlson n BbXMBAaeMOCTb H0NbHBIX XPOHUYECKUM MM ONENKO30M

Mapusa B. MapkoBueBa

Ynvanosckuii [ocyoapcmeentuiti Yuusepcumem, Ynvanosck, Poccus

Beepenue

Xpounyeckuit mumoonerikos (XJIJI) - ogHo us Hambonmee
PacIpoCTpaHEHHBIX COCTOSHUIT B TpyIIe nuMQOIpOn-
¢depaTuBHBIX 3ab60/eBaHMII, BCTpedYalolieecs: IpenMylie-
CTBEHHO Y HAILEHTOB IOXXIJIOTO BO3pacTa. IlanyeHThI
9TOJI TPYNIIBI VIMEIOT KaK IIPaBWIO CONMYTCTBYIOLIMeE 3a60-
JIeBaHVA, YTO aKTyalUsMpyeT OOBEKTMBHYIO OLEHKY KO-
mopbugHoro craryca. VMupgekc xomop6unuoctu Charlson
(MKCh) - opHa M3 cucTeM OLIEHKM IIPOTHO3a IMAIMeHTOB
C [UINTEeNbHBIMU CPOKaMM HaOIofeHys. JTOT mapaMerp
IIpeficTaB/IAeT OO0l CicTeMy Oa/UIbHOMN OLIEHKU BO3pacTa
U psifia XPOHMYECKNX COIYTCTBYIOIINX 3a00/IeBaHNIT, B TOM
yycne XJIL. Lenb: onennts npuMennmocts VIKCh B mpo-
THO3MPOBaHMUM BBDKMBaeMOCTH 60mbHBIX XJIJI.

Marepuanbl n MeToAbl

PeTpocnekTHBHO IpoaHalIM3MpOBaHbl aHHblE 155 60Jb-
HbIX (70 xenuyH 1 85My>xunH) XJUI A-C crapuu o Binet.
[TarmenTam paccuntsiBamy VIKChHa MOMEHT IOCTaHOBKU
nmarzosa XJIJI, oreHUBaIN CTPYKTYPY KOMOPOMIHOCTI U
COIIOCTAB/IAM IPOTHO3MPYeMble CPOKM BBKMBAEMOCTH 110
3TON CHCTeME C JeICTBUTE/IbHOM BBDKMBAEMOCTDIO 6OJIb-
HBIX. VI3 MccIemoBaHms NCKII09anuch 6onbHbie ¢ BUY-uH-
(exielt, a TaKKe MMeIOIIVIe MHble OHKOJIOTMYeCKIe COCTO-
STHUA.

Pe3ynbratsl

Bospact manumenToB coctaBmn 69,7+9,4 nmer (MyXUMHBI —
69,4+10,6 net; >)xermuubl — 70,2+7,4 ner). IKCh narenTos
cocrasui 5,05+1,1, mpy 3TOM y My>X4uH 6,3+1,4, y >KEHIMH
6,08+1,5. Ompepnenena crienymoiias CTPyKTypa KOMOpOup-
HOII TATONIOTMM TAI[VIEHTOB: XPOHMYECKas GOMe3Hb IOYeK
(XBII) - 97,4% (1514en.); XpoHMYeCKast CepfievHasi HeOCTa-
tounocts (XCH) - 76,7% (115 4en.); runeproHndeckas 60-
ne3ub (I'B) — 66.4% (103 uen); niemnyeckas 601e3Hb Cepilia
(MBC) - 63,2% (98 uen.); xpoHndeckue Hecmeryduiecke
3aboneBaHus yerkux — 38% (59 ves.); 3aboneBaHms [T€YEHN
U SKeTYeBBIBOMAIINX HyTelt — 35,4% (55 der.); 3abomeBanHms
XKeITy[IKa I IOJPKeTyOYHOI >Kermesbl — 20% (31 4er.), caxap-
uoiit guaber (CH) - 7,7% (12 yen.). O6paiaet Ha ce6s1 BHU-
MaHMe (aKT IIOYTU TOTAIBHOIO CHIDKEHWSI CKOPOCTY KITy-
60ukoBoit punsrpanuu (CKP) y nccrnenoBaHHbIX 60IBHBIX.
Crpykrypa XBII 6bma mpencTaBieHa IPENMYLIECTBEHHO

(M-03

craguert C2 — 61% (92 4en.). Cragust C3a guarHoCcTupoBaHa
y 34,4% (52 gen.), cragus C36 - y 4,6% (7 yen.). Vi3BecTHO,
yro cHypkeHre CK® accouuympoBaHo ¢ HaubGOMbIINM YXYA-
IIEHNEM OTOCPOYHOTO IIPOTHO3a, I BCTPedaeTcsi B 061elt
HONY/LALNY MIMEHHO CPE TIOXIIBIX, K KOTOPBIM IIPEUMY-
LECTBEHHO OTHOCSTCA MCCIENOBaHHble OonbHbIe. [ToMnMo
9TOTO, y HALMEHTOB BCTPEYAINCH KOMOPOMIHbIE COCTOSTHIIS,
peanu3yoliye TaK Ha3bIBAEMBIII KapAMO-pPeHAIbHBI KOH-
tuayyM (XCH, I', MIBC, CJI). Cam mapaHeoImacTu4ecKui
IIpOLIecC TaK)Ke HEraTMBHO CKas3bIBaeTCs Ha PYHKUMYU TO0Y-
Ku. Psi MeInaTopoB, IPOAyLMPYeMBIX OIIyXO/IEBOI TKaHbIO
MMMMYHOKOMIIETEHTHBIMY KJIETKAMU B OTBET Ha €€ POCT,
BBI3bIBaeT POPMUPOBAHIE TAPAHEOTIACTIIECKOTO T/IOMe-
pynoredpura. B coBokymHOCTM BCe 911 (PAaKTOPBI yrHETa-
10T QYHKIIMIO TIOYKY, YTO U IIOKA3a/I0 Hallle McCefoBaHye. B
Tabnuue 1 mpencTaBleHbl LaHHblE pacdeTHON 10-7eTHet
BpDKMBaeMoctu 6ompHbIX 0 VIKCh n mx dakrmyeckas-
BbDKMBaeMocTb (Tabnmuna 1). Takum ob6pasom, pacyeTHas
10-nerusist BepkuBaemocts mo MKCh 6suma pgocturnyra
b y 3,9% (6 gern.) 6omprbIx XJ1JT.

BbiBoabl

B yenom, nanmentst XJIJI nMeroT ;OCTaTOYHO pasHOOOpas-
HYI0 KOMOPOMJIHYIO MaTOJIOIMIO, HOBTOPAIOLIYIO OOIIYIO
PacIpoCTpaHEHHOCTb COMAaTHYeCKMX 3aboseBaHMII Hace-
JIeHUs: 3a007IeBaHNs CepPAEYHO-COCYANCTON CUCTEMBI, XPO-
HIYecKue Hecnerudraeckie 3a60/1eBaHIs TETKNX, a TAKXKe
IIAaTOJIOTHA JKeMYyJOYHO-KUIIEYHOTO TPaKTa. TeM He MeHee,
Ba)XHOJ 0COOEHHOCTBIO MCC/IELOBAHHDIX NaLMeHTOB cXJIJT
ABJIAETCS TO, YTO CPel) BCeX KOMOPOMIHBIX COCTOSHMI
mupupyeT XBIL. Bomee 97% manmeHTOB MMeNM 3Ty IIaTO-
noruto. CpaBHUTENbHAA OlleHKa pacueTHON 10-7eTHel BbI-
skuBaemocty 1o VIKCh u eiicTBUTENbHOI BBKMBAEMOCTH
MAIVIEHTOB [I0Ka3ala HeaPEeKTUBHOCTb ITOrO IMapaMeTpa
I/ IporHOo3upoBaHyA. HecMoTps Ha To, 4TO IIpy pacueTe
MKCh yunteiBaercsa He Tonbko XJIJI, HO u nHas o6Hapy-
JKEHHas y MalMeHTOB KOMOPOMIHAs IIaTONOTHUSA, 3TOT Ia-
paMeTp He OTpakaeT peajslbHOM CUTyaly BbXKUBAEMOCTH
6onpubIx XJ1JI.

KnioueBble cnoBa

Xpounveckuit nmumMQonenKos, MHAEKC KOMOPOMTHOCTU
Charlson, xpoxnyeckast 60/1e3Hb OY€K, BBDKMBAEMOCTb.
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Introduction

Although there is evident progress in treatment of advanced
phase CML patients due to use of second- and third-genera-
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tion tyrosine kinase inhibitors (TKIs), the overall prognosis
is still unfavorable as most responses obtained are not dura-
ble enough. In our study we compared the results in cohorts
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matched by age and disease status based on whether the pa-
tient received conservative treatment or allo-HSCT in order
to determine whether the latter strategy is able to improve
the treatment outcomes.

Patients and methods

Eighty-two patients with AP/BC-CML with (allo-HSCT+T-
KIs,) or without (TKI n=80) history of allo-HSCT were
included in this retrospective study. All patients received
allo-HSCT with a reduced-intensity conditioning regimen
with fludarabine 180 mg/m?* and busulfan 8-14 mg/kg or
melphalan 140 mg/m?. Forty-two patients received TKIs for
post-transplant relapse prophylaxis. In the majority of cas-
es dasatinib was used (n=36). In the remaining 80 patients
allo-HSCT was not performed due to refusal for personal
reasons, delay in referral to transplant center or transplant-

Table 1. Patient characteristics

associated risks in patients with low ECOG score values.
The patients in TKI group were treated with chemotherapy-
+TKIs (60) or TKIs only (20). Eighty-one percent received
second or third line TKIs. There were no significant dif-
ferences in age, sex, comorbidity status, disease phase, and
additional chromosomal aberrations incidence between
allo-HSCT+TKI and TKI groups (Table 1). Overall surviv-
al (OS) was defined as the time from the start of treatment
(allo-HSCT/TKI, chemotherapy) to death, event-free sur-
vival (EFS) - as the time between commencement of treat-
ment and loss of response or post-transplant relapse, death.
Response was defined according to European Leukemia Net
and National Comprehensive Cancer Network recommen-
dations. All patients signed an informed consent for pro-
cessing of personal data; the trial was approved by Pavlov
University local ethical committee.

Characteristic TKI (n=80) Allo-HSCT (n=82) p
Gender, n (%)
Male 58 (73) 57 (70) 0.55
Female 22 (27) 25 (30)
Age at diagnosis, years, median (range) 38 (18-61) 34 (4-57) 0.04
Age at therapy initiation/allo-HSCT, years, median (range) 40 (18-61) 37 (18-66) 0.19
Advanced phase, n (%)
AP 10 (1) 20 (24)
BC 70 (88) 62 (76) 0.07
Disease phase prior to HSCT, n (%) NA NA
(P>2 49 (60)
AP 23 (28)
BC 10 (12)
Additional chromosomal aberrations, n (%)
Yes 33 (41) 35 (43)
No 47 (59) 47 (57) 0.87
Treatment, n (%) 0.054
Chemotherapy+TKI 60 (86) 50 (61)
TKI only 10 (14) 30 (37)
Chemotherapy only 0 (0) 20
TKI type, n (%) 0.438
Imatinib IE] 55
Dasatinib 61 63
Nilotinib 32 29
Bosutinib 8 7
Ponatinib 4 2
TKI therapy lines 0.019
None 0(0) 202
Tt line 14 (18) 22 (27)
2 line 35 (44) 42 (51)
3 line 30 (37) 14 (18)
4" line 10 20)
Comorbidity, n (%)
Yes 37 (46) 36 (44)
No 43 (54) 46 (56) 0.76
BC type, n (%) 0.001
Myeloid 43(61) 26 (33)
Lymphoid 17 (24) 33 (42)
Mixed 0(0) 3(4)
Unknown 10 (15) 0(0)
CNS involvement, n (%) 0.42
Yes 20 45
No 78 (98) 78 (95)

* the table continues on the next page
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Characteristic TKI (n=80) Allo-HSCT (n=82) p
Extramedullary lesions, n (%) 0.57
Yes 1() 22
No 79 (99) 80 (98)
Donor, n (%) NA NA
Unrelated 52 (63)
Related 30 (37)
HLA-compatibility (out if 10 alleles), n (%) NA NA
Matched 64 (78)
Mismatched 12 (14)
Haploidentical 6(8)
HSC source, n (%) NA NA
Bone marrow 43(52)
Peripheral blood stem cells (PBSC) 39 (48)
Median (D34+ cells/kg, median (range) NA 4 (1-18) NA
GVHD prophuylaxis, n (%) NA NA
Posttransplant cyclophosphamide-based 54 (66)
Antithymocyte globuline-based 15 (18)
Methotrexate+calcineurin inhibitor 13 (16)
HCT-Cl value, n (%) NA NA
0 49 (60)
1 24 (30)
2 8(9)
3 1(1)
EBMT risk score value, n (%) NA NA
2 3(4)
3 9 (M)
4 25 (30)
5 33 (40)
6 9 M)
7 34
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Figure 1. A. Four-year 0S for allo-HSCT+TKIs and TKIs groups. B. Four-year 0S for patients with history of AP/BC

receiving allo-HSCT+TKls, TKIs, and allo-HSCT in BC

Results

The median follow-up was 44 months (1-344). The engraft-
ment was documented in 71 (86%) patients. The cumulative
incidence of non-relapse mortality at day 100 and 1 year after
allo-HSCT were 10% and 18%, respectively. Grade 2-4 acute
graft-versus-host disease (GVHD) was documented in 21
(29%), grade 3-4 acute GVHD - 14 (20%), chronic GVHD -
18 (27%) including mild, moderate and severe form in 6

46

(9%), 8 (12%) and 4 (6%) patients, respectively. Two-year cu-
mulative incidence of relapse was 39%. Twenty-four patients
received donor lymphocyte infusions and TKIs after relapse,
in 4 cases chemotherapy was added. In four cases only TKIs
were administered to treat relapse. Nine patients achieved
sustained complete molecular response (CMR), in 19 cases
disease progression was documented. The data on response
was available for 71 patients in TKI group. Among patients
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with BC 36 (59%) patients did not respond to therapy, while
complete hematological response (CHR), complete cytoge-
netic response (CCR) and CMR were achieved in 22 (34%),
1 (2%) and 2 (3%) cases, respectively. Nine patients (90%)
without BC history achieved response to therapy (CHR 5,
CCR 2, CMR 2), while 1 patient failed to respond. Sixty-nine
patients died; all deaths were CML-related. Four-year OS was
58% in allo-HSCT+TXKIs versus 33% in TKI group (p=0.032)
(Figure 1A). There was no significant difference in 4-year
EFS between groups: 35% vs 17% (p=0.5), accordingly. BC at
the moment of allo-HSCT significantly worsened 4-year OS:
23% vs 63% (p=0.007). The 4-year OS in patients transplant-
ed in BC (n=10) was comparable to one in TKI group: 23%
vs 33% (p=0.3) (figure 1B).

Conclusions

While significant part of patients with advanced phase CML
respond to conservative therapy, the responses are short-
term. Our data suggest that timely referral of responders to
transplant center can improve the outcome of allo-HSCT
and prognosis in these group of patients.

Keywords

Chronic myelogenous leukemia, BCR/ABL, advanced phase,
allogeneic hematopoietic stem cell transplantation, tyrosine
kinase inhibitors.
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bnactHoro kpusa XMJ1 B anoxy MHrMOUTOPOB TMPO3NHKUHA3LI
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Beepenue

Hecmorps Ha TO, 4TO O/1arofjapsi IpMMeHEHUIO MTHIMOUTOPOB
tuposnHkuHas ( JITK) BToporo 1 Tperbero NOKO/IeHNA Ha-
OJII0/{aeTCsT 3HAYNTEIBHBIN IPOrPece B JIEUSHNUN IIALMIEHTOB
¢ npoxBuHyTHIMU (pasamm XMIJI, 0O6IIMIT TIPOTHO3 BCe elle
0CTaeTCs HeO/IaropyUATHBIM, IIOCKO/IbKY JOCTUYD IJIATE/b-
HBIX U CTOMIKIX OTBETOB IIO IIPeXXHEMY He yhaeTcs. B Hamem
UICCTIEIOBAaHNMM MBI CpaBHWIN 9((PeKTNBHOCTb KOHCEpBa-
TuBHOM Tepanyy 1 ayno-TTCK ¢ 1jenpio onpenenTh, MOXKET
m anno- TTCK ymydmmThb pe3ynbTaTsl Te4eHNs.

MaumeHTbl M MeTOAbI

B uccnenoBaHme 6bUIM peTPOCIIEKTHBHO BKIIIOUEHBI 82 ITa-
uuenta c ®A/BK-XMIJI ¢ (anno-TI'CK + MTK) mnm 6e3 (ITK
n 80) amno-TT'CK B anamHese. Bce maryieHTsI Toaydany as-
n10-TT'CK ¢ pexxuMoM KOHAUIIMOHMPOBAHNA CO CHVDKEHHOI!
MHTEHCUBHOCTOO 103, BK/II0YaouM ¢prynapabus 180 mr/m?
u 6ycynbdan 8-14 mr/kr mmu Mendanan 140 mr/m> C nenbio
npoUIAKTUKY pelyANBa Mocae TPaHCIUIAHTalun 42 Ta-
nyenTta nonyunau VITK. B 6onpuinHCTBe cyyaeB MCHIOND-
30Bazca masatuHu6 (n=36). Y ocranpubix 80 MamyeHTOB
amno-TT'CK He 6bLra BBIIIONHEHA M3-3a OTKa3a MalllieHTa ,
3a7lep)KKM B HAIIPaBJIeHMM B TPAHCIUIAHTALMOHHDI LIEHTP
WY PYICKOB, CBAI3AHHBIX C TPAHCIIAHTAIMEN, Y TIaIIeHTOB
C HU3KMMMU 3HaueHuAMY 6a1oB 1o mkanze ECOG. ITanuen-
oI B rpynne MITK nonyganu xumnorepannio + VITK (n=60)
mwu Tonbko VITK (n=20). BocembaecsaT ofyH MpOLEHT Na-
uuenToB nonyunmu TK Bropoit unm tpertbeit muaun. He
OBIIO HalifIeHO 3HAYVMMBIX pas/IM4Mil IO IOy, BO3PACTY,
cTaTycy KoMopbunHocTy, ase 3ab0meBaHus 11 4acTOTE 06-
Hapy>XeHNsA JOIIOTHUTEIbHBIX XPOMOCOMHBIX abeppaiuii
mexpay rpynnamu awo-TICK + MTK u ITK (Tabmuua 1).
Ob6mras BepKuBaeMocTs (OB) ompepensanach Kak BpeMs OT
Havama nedeHus (amno-TTCK/UTK, xummorepamus) pmo
cMepTH, 6eccobbITnitHas BeDKMBaeMocTh (BC) — kak Bpems
MEX]Ty HadajIoM JIeYeHNs 1 IoTepeil OTBeTa WIN peluinBa

HOC/Ie TPaHCIUTAaHTaluy, cMepTb. OTBET OIpeReNsiICs B CO-
OTBeTCTBUM C peKoMeHpanusimu European LeukemiaNet u
National Comprehensive Cancer Network. Bce manmeHTsI
HoAmucanyu MHPOPMUPOBAHHOE COITIacue Ha 06paboTKy
IepPCOHAMPHBIX HaHHBIX. VccmemoBaHue OblIo 0f06peHO
JIOKa/IbHBIM aTndeckuM KomuteroM IICII6BIMY um. akapn,.
WN.11.1IaBnoBA.

Pe3synbtathbl

Cpennee Bpemst HabmogeHus coctaBmo 44 mecsina (1-344).
[TpwxuBnenre 3apuxcuposano y 71 (86%) manuenra. Ky-
MYIATYBHAA 4acToTa 6e3pelnAuBHON cMepTHOCTI Ha 100-
i neHp u 9epes 1 rop nocne amno-TT'CK coctasuna 10% n
18% cooTBeTcTBeHHO. OCTpas peaKlysA TPAHCIIAHTAT IIPO-
tuB xo3smHa (PTIIX) 2-4 crernenn 6pia 3aperncTpupoBaHa
y 21 (29%), octpas PTIIX 3-4 crenenn — 14 (20%), XxpoHn-
yeckasg PTIIX - 18 (27%), BKIOYas JIETKYIO, CPEIHION U
TsDKenylo popmy mpu 6 (9%), 8 (12%) u 4 (6%) marueHTOB
COOTBETCTBEHHO. KyMynATMBHasA dYacToTa peluanMBOB 3a
IBa roga coctasuita 39%. JIBaguaTh yeTblpe MalyeHTa IIo-
nyuw nHysuu poHopckux mumbonuros n VTK mocre
peLupuBa, B 4 caydasx ObUla HoOaBjieHa XMMMOTEpalys.
B ueTbIpex cryvaAx [y e4eHNs pelUANBa IPUMEHANNCh
tonbko VITK. JleBATh MaIieHTOB TOCTUIIN CTOMKOTO ITOJ-
Horo MonekyysapHoro otseta (IIMO), B 19 cryyasx 6bu10
3aperuCTPUPOBAHO MpOrpeccupoBaHme 3aboneBanns. [Jan-
Hble 00 OTBeTe OBUIM IOTYYeHB! I 71 manyeHTa B rpyIe
NTK. Cpenn manmento ¢ bK 36 (59%) manueHTOB He OT-
BETM/IV Ha TEPAINIo, TOTAA KaK IOTHBIN TeMaTONTOTMYeCKI
orseT (IITO), monubii nurorederndeckuit orser (ITIO) u
IIMO 6b1m [OCTUTHYTEL Y 22 (34%), 1 (2%) u 2 (3%). %)
CIy4aeB COOTBETCTBEHHO. [leBATh manueHToB (90%) 6e3 BK
B aHaMHe3e 0O0JIe3HM JOCTUINM OTBeTa Ha Tepamuio (I1T'O
5, IO 2, [IMO 2), B To BpeMst KaK 1 MarjyeHT He OTBETHUIL.
[llecTbRecAT HeBATb MAlMEHTOB YMEP/IM; BCe CMepPTU ObIIN
casanbl ¢ XMJI. YeTblpexyerHsasa oblujas BBDKMBAEMOCTD
coctaswia 58% B rpymne ayuto-TT'CK + MITK 1o cpaBHeHnio
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¢ 33% B rpymue UTK (p=0,032) (pucynox 1A). He 65110 06-
Hapy»XKeHO JOCTOBEpPHOIT pasHuUIbI B 4-neTHeM BCB Mexnay
rpymmnamu: 35% npotus 17% (p=0,5), cootBeTcTBeHHO. BK
Ha MoMeHT mnposefenus amno-TTCK sHaunTenpHo yXyp-
i 4-netHioro OB: 23% npotus 63% (p=0,007). 4-neTHAA
0611ast BBDKMBAEMOCTb y MALMEHTOB, MOTYYMBIINX aJI/IO-
TTCK B BK (n=10), 6b11a cCOmocTaBuMa ¢ TAKOBOII B TPyIIIe
nanyeHTos, nonyvaromux MTK: 23% nporus 33% (p=0,3)
(pucyHok 1bB).

3aknoyeHue

HCCMOTPH Ha 3HAYUTE/TbHBIN ycnex )Z[OCTI/[I‘HYTI)II‘/'I Ha (bOHe
Tepanny XpOHNIECKOTr0 MUEJIONITHOTO JIeVIKO3a VIHTUMOUTO-
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paMu TMPO3MHKMHA3DI, 9TOT KIVMHNIECKNIT 9P PeKT sBsieT-
€ KPaTKOBPEMEHHBIM Y MAI[EHTOB C IPOBUHYTBIMM CTa-
muAMHU 3aboneBaHyA. Halm naHHbIe IOATBEP)KHAIOT, 4TO
CBOEBpPEMEHHOe HalpaBJieHNe MAI[IeHTOB B TPaHCITAaHTa-
L[MOHHBII LIEHTP MOXKET YTy4YIIUThb pesyabrarsl anno-TICK
¥ TIPOTHO3 B 9TOJI TPYIIIie TAIMeHTOB.

KnioueBble cnoBa

Xponnyeckuit Muenoneiikos, BCR/ABL, xpoundeckas ¢dasa
>2, ¢asa akcenmepanyu M OIaCTHOTO KpuU3a, aJUIOTeHHas
TPAHCIUVIAHTALVS eMOIIOITUYECKUX KIETOK, MHIMOUTOPBI
TUPO3VMHKIHA3BI.

Experience of multiple myeloma treatment with high-dose chemotherapy and autologous
hematopoietic stem cell transplants: results from the Hematology Department of Irkutsk

Regional Clinical Hospital

Lubov M. Petrova, Tatiana S. Kaporskaya, Andrey N. Rebrikov, Igor V. Kiselev, Vera A. Lyskova, Oksana V. Khoroshikh,
Natalia V. Kiseleva, Natalia P. Misharina, Lev Ya. Peliavin, Alexander M. Lavshuk

Irkutsk Regional Clinical Hospital, Irkutsk, Russia

Contact: Dr. Lubov M. Petrova, PhD, e-mail: plm1407@yandex.ru

Introduction

Multiple myeloma (MM) is among the most common he-
moblastoses. Despite extending treatment options using
novel drugs for the MM therapy, a high-dose chemotherapy
followed by autologous hematopoietic stem cell transplanta-
tion (auto-HSCT) remains the 1st line treatment strategy in
younger patients (<65-70) and allows to increase the overall
and progression-free survival rates. The aim of our work was
to evaluate the results of MM treatment by means of high-
dose chemotherapy followed by auto-HSCT obtained at the
Department of Hematology (Irkutsk Regional Clinical Hos-
pital).

Patients and methods

Over the period of 2016 to 2020, auto-HSCT was performed
in 47 patients (2016, n=3; 2017, n=>5; 2018, n=14; 2019,
n=21; 2020, n=4). The isolated stem cell harvests were per-
formed in 4 cases. Single auto-HSCT was carried out in all
the cases. Gender and age distribution was as follows: 29 fe-
males and 18 males, aged from 39 to 67 years old at the time
of MM diagnosis (mediane, 55.7; 15 patients were over 60
years old). The IgG-type MM was registered in 31 patients
(66%), IgA type, in 9 cases (19%), Bence Jones myeloma was
documented in 7 patients (15%). Renal dysfunction at the
onset of the disease was found in 13 patients, two of them
received kidney replacement treatment. Bone lesions of dif-
ferent degree were revealed in all the patients. At the time
preceding stem cell mobilization, the patients received 2 to
9 rounds of induction therapy including bortezomib. A pro-
tocol with bortezomib, cyclophosphamide, dexamethasone
was applied in 100% of the cases. By the time of autotrans-
plant harvest, the patients showed the following clinical re-
sponses: complete (n=11, 23.4%); very good partial response
(n=11, 23.4%); partial response (n=18, 38.3%); stabilization
(n=7, 14.9%). To induce mobilization, 45 patients (96%)
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received cyclophosphamide at a dose of 4 g/m2, with granu-
locyte colony-stimulating factor (G-CSF). G-CSF at a dose of
10 mcg/kg/day was injected since the decrease of leukocyte
numbers to 1.2-1.0x10%/L (a mean of 5 to 7 days after cy-
clophosphamide treatment. In two patients (4%) at the renal
replacement therapy, the stem cell harvests were performed
with G-CSF only. In one case Plerixafor was used, along with
standard schedule. CD34+ cell counts were carried out at
the blood leukocyte levels of >5-7x10°/L. Leukapheresis was
performed at the CD34+ cell levels in peripheral blood of
>10/mcL. In most cases (n=28), a single round of leukapher-
esis was enough to harvest the sufficient numbers of stem
cell transplant. In some cases, however, additional collec-
tions were required (2, in 15 cases; 3, in 4 patients). High-
dose melphalan was used as a conditioning regimen in all
the patients, having been applied at the doses of 200 mg/m?
(n=42), and 140 mg/m? (n=5). Post-transplant maintenance
therapy was as follows: bortezomib in 2 patients (4%); lena-
lidomide was used in 39 cases (83%), either as monotherapy,
or combined with dexamethasone. Six patients (13%) did
not receive a treatment, with lethal outcome in one case by
unrecognized reason, and lenalidomide therapy was planned
for 4 patients.

Results

At the time of evaluation, 45 patients (96%) were alive. The
following clinical results are obtained: complete response
was achieved in 32 cases (68.1%); partial response in 7 pa-
tients (14.9%); very good partial response was observed in
two patients (4.3%); progression was documented in four
cases (8.5%). The follow-up time was from 1 to 52 (a median
of 20) mo. The mean time to progression was 19 mo (8 to 31
mo). Lethal outcome after HSCT was registered in a single
case (2.1%) during early posttransplant period, associated
with myelosuppression and viral pneumonia. One patient
was lost from observation.

@ cttjournal.com
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Conclusion

Annual increase in auto-HSCT activity is observed at the
Hematology Department of Irkutsk Regional Clinical Hos-
pital, thus proving higher availability of this procedure for
the regional population. An interim analysis of usage of
HSCT in real clinical practice allows to predict increased
progression-free survival rates in MM patients after auto-
logous HSCT.

Keywords

Multiple myeloma, high-dose chemotherapy, autologous he-
matopoietic stem cell transplantation, clinical outcomes.

OnbIT NeYeHnsi NaLUUEHTOB C MHOXECTBEHHOW MMENOMON C npumeHeHnem BbICOKO03HON XMMUOTE-
panuun n ayTonorquoﬁ TPaHCNIAHTALUN reMOorno3TUYeCKUX CTBOJ10BbIX KJIETOK: idHHble OTAesIeHUA

rematonorum 'bY3 UOKb

JIro60Bb M. IleTpoBa, Tatpsana C. Kamopckas, Augpeit H. Pe6puxos, lIrops B. Kucenes, Bepa A. JIpickoBa,
Oxcana B. Xopoummx, Haramua B. Kucenesa, Hatanusa I1. Mumapusa, Jle f. Ilenasun, Anekcangp M. Jlapuryk

Hpxymckas opoera «3Hak nouema» 00nacmuas KauHu4eckas 6onvHuya, Mpkymck, Poccus

Beepenue

MuoskectBernHass muenoma (MM) ABIsAETCA ONHUM U3 ca-
MBIX 4aCTBIX reM06/1acT030B. HecMOTpst Ha paciimpsomm-
ecsl BO3MOXCHOCTU IIPVMEHEHMS HOBBIX JIeKapCTBEHHBIX
IpernapaToB Ji/IA Ie4eH) s TalleHTOB ¢ MM, BbICOKOIO3HasA
XVMMMOTEPAINA C IPYMEHEHNEM ay TOIOTMYHON TPaHCIIaH-
Tl TeMOIIOITUYECKVX CTBONOBBIX KiIeTok (ayTo-TCKK)
OCTaeTCsI KOMIIOHEHTOM IIePBOY JIMHVY JIEI€HNA JINI] MOJIO-
ke 65-70 71eT 1 I03BOMAET JOCTUYD YBEIUYEHUS obmienn n
OecrporpeccuBHOI BbDKUBaeMOCTH. 1lep paboTsL: mpose-
CTV aHA/IN3 AHHBIX NMAlMeHToB ¢ MM U pe3y/nbTaToB BbI-
COKOJI03HOII XMMuMoTepanuu ¢ nocnenyomeit ayro-TCKK B
ycnoBuAx remaronormdeckoro orgenenusa I'bY3 MIOKB.

Marepuansl n meToabl

3a nepuop 2016-2020 rr. BeimonHeHa ayro-TCKK 47 maum-
edrtam (2016 1. — n=3,2017 - n=5,2018 - n=14, 2019 - n=21,
2020 - n=4, tonpko 3arotoBka I'CK - n=4). Bo Bcex cnyuasx
nposopunack ogHa ayTo-TCKK. ITo rengepHoMy mpusHaKy
¥ BO3PACTY NMAalMEeHThbl PacIIpefe/IINCh CIeyoInuM obpa-
30M: 29 XeHIMH 1 18 My>XunH B BospacTte oT 39 fjo 67 et
Ha MOMeHT [iebroTa 3aboneBanus (MeguaHa 55,771eT, crap-
e 60 et — 15 cny4yaeB). Muenoma IgG-Tuna ycraHoBieHa
y 31 (66%) 60mbHbIX, Muenoma IgA -y 9 (19%), muenoma
Benc-JIxonca — y 7 (15%). Hapymenne ¢yHKuMM modyek B
mebroTe 3ab60/IeBaHMA MMENIO MeCTO y 13 HaI[ieHToB, jBOe
U3 HUX IOMYYany 3aMECTUTEIbHYI0 IIOYEUHYI0 Tepamuio.
OcreoecTPYKTUBHBII IPOLIECC PA3HOI CTENEHN BbIPaXKeH-
HOCTH IIPUCYTCTBOBAJI ¥ BCeX MAIMeHTOB. B mepuox, mpep-
IIECTBYIOMUIT MOOUIM3AINY TePUPEPUIECKIX CTBOIOBBIX
k1etoK (IICK) 6ombHbIe oydany ot 2 50 9 KypcoB MHAYK-
LM C BKIIOYeHneM 6opTesoMuba (cxema ¢ 60pTe3oMubomM,
mkaodpocdaHoM, gekcamerasoHoM — 100% ciyvaes). Ha
MOMEHT 3aTOTOBKY ay TOTPaHCIUIaHTaTa ObUIM KOHCTATHPO-
BaHbI CJIEAYIONIe BapUAHTbI OTBETA: MOMHbI oTBeT (n=11;
23,4%), o4eHb XOpOUIMIT YaCTUYHBI 0TBeT (n=11; 23,4%),
yacTuuHblil otBer (n=18; 38,3%), crabwmmsauusa (n=7;
14,9%). B kadectBe pexxmma Mo6unmsanuy, 45 6ONbHBIX
(96%) mony4anu unkaodochamMuz B gose 4 r/mM* ¢ rpaHynio-
LUTapHBIM KonoHMecTumyanpymomnm pakropom (I-KCO).
Vuavexiun [-KCO (10 MKI/Kr/cyT.) HauMHANN TIOCTIE CHU-
JKEHVsT YPOBHA Jefkouutos o 1,2-1,0x10°/1 (B cpemHem

Ha 5-7 IHU mocrte BBemeHus nuknodpocdana). Y 2 601pHbIX
(4%) Ha 3amecTuTenbHOI HodeyHoit Tepamun cb6op IICK
OCYIIECTB/IA/ICS IPM CTaOMIPHOM KPOBETBOPEHUM C JIC-
nonb3oBanueM tonbko [-KC®. B opnHom ciydvae, Hapany
CO CTAHJAPTHOIT CXeMOI1, ObIT MCIOMB30BaH IIepuKcadop.
IMopcuer CD34+ k/1eTOK IpOBOAM/ICA IIPY YPOBHE JIEHKO-
LUTOB B mepudepnieckoit Kposu 6omnee 5-7x10°/1. Iloka-
3aHMSAMI K JIefiKoruTodepesy 661 ypoenb CD34+ k1eTok
> 10/mx71 kpoBu. B 6onpunHcTBe cyuaes (n=28) s cbopa
IOCTATOYHOTO II0 KJIETOYHOCTU TPAaHCIUIAHTaTa OBUIO J10-
CTaTOYHO 1 ceaHca elikonnTodepesa, B OTAENbHbIX CTyda-
X MOTPe6OBAIOCh IPOBEIEHNEe NOMOMTHUTEIbHBIX CEAaHCOB
(2 - y 15 maunenTos, 3 — B 4 cnyyasx). B kauecTBe pexxuma
KOH/JVI[MOHVMPOBAHNS y BCEX MALMEHTOB UCIOIb30BAIICh
BBICOKMe [103bI Mendanana: 200 mMr/m* (n=42) n 140 mr/m?
(n=5). Iloppep>xuBaroIas Tepanys Moc/Ie TPAHCITAHTAIIN
Obia crepytoueit: v 2 (4%) 6ONbHBIX UCIOIb30BaIN OOp-
TesoMub, y 39 (83%) — /eHaMuOMIU B MOHOPEXIVIME MU
B KOMOMHAIUI C leKCaMeTa30HoM; 6 manyeHToB (13%) ne-
YeHMe He MOTyYanu C JeTalbHbIM MCXOfoM y | marueHTta
TI0 HesICHOIT ITPUYMHE B pAHHEM ITOCTTPAHCIUIAHTAL[IOHHOM
HepuUofie; 3aIIAHNPOBAHA TepaIlysl IeHAIMTOMIUOM Y 4 ma-
I[MIEHTOB.

Pe3synbtatbl n 06cyxpeHne

Ha momeHT mpoBepenusi aHanmu3a >XuBbl 45 (96%) maru-
€HTOB. JIMeIT MecTo crefyiolue pe3ynbTaThl JTeYeHMA:
HIOJIHBII OTBET KOHCTaTMPOBaH B 32 ciayyasx (68,1%), ga-
CTUYHBI OTBET — y 7 manueHToB (14,9%); 0ueHb XOpOIINii
YaCTUYHBIA OTBeT — y 2 (4,3%); mporpeccupoBanue — y 4
(8,5%). Ilepuopn nHabmromenust ot 1 o 52 mec. (MepmaHa -
20 mec.) Cpentee BpeMsI 10 IIPOTPeCCUt COCTaBUIO 19 Mec.
(8-31 mec). JleranmpHblit ucxop, cBAzaHubll ¢ ayTo-TI'CK,
611 B 1 cmydae (2,1%) B paHHeM IIOCTTPaHCIIAHTALlMOH-
HOM IIepHofie MIeIofelpeccuy 1ocie 9Tana KOHULIVOHMU-
poOBaHN:A OT THEBMOHMY BUPYCHOI 3THonornn. OfHa namu-
€HTKa IoTepsiHa U3-TI0f] HAOTIO/IeH L.

3aknioyeHue

IIpocnexxuBaercsa €XErofHblil MPUPOCT 4YKUCIA BBIIOJ-
HeHHbIX ayTo-TTCKB ycnoBuAX OTHENEHMs IeMaTONOTUN
VIOKB, 4ro roBopur o 6o0sbliell ZOCTYIHOCTM HAAHHOTO
MeTOfja JledeH s st xuterneit VIpkyTckoit obmactu. Ilpen-
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BapUTE/IbHBIN aHAJIM3 MCIIONb30BAHMSI METO/Ia B PeaIbHOI
K/IMHIYECKOIl MPAKTUKe I[I03BOJIsIET IIPOTHO3MPOBATH IIO-
BBIIIIEHNE OGECIPOrpecCMBHON BBDKMBAEMOCTH OONBHBIX C
MM nocne ayronornunoit TT'CK.
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KnioueBble cnoBa

MHoXecTBeHHas MMEIOMA, BbICOKOIO3HAA XMMNOTEpAIINA,
AyTONIOIMYHAsA TPAHCIVIAHTAINA TEMOIIOSTUIECKIIX CTBOJIO-
BbIX KJI€TOK, KIMHUYECKNE CXObI.

Treatment efficiency in multiple myeloma combined with bone and/or extramedullary

plasmacytomas

Valentina V. Porunova, Olga V. Pirogova, Olga V. Kudyasheva, Elena I. Darskaya, Ilya Yu. Nikolaev, | Boris V. Afanasyev |

RM Gorbacheva Research Institute of Pediatric Oncology, Hematology and Transplantation, Pavlov University, St. Petersburg, Russia

Contact: Dr. Valentina V. Porunova, e-mail: porunovavv@gmail.com

Introduction

At the present time, multiple myeloma still remains an in-
curable disease. In some patients, bone and extramedullary
plasmacytomas are revealed at the beginning of the disease.
We aimed to summarize the experience of RM Gorbacheva
Research Institute in the treatment of these patients.

Patients and methods

We have analyzed 221 cases of multiple myeloma patients
subjected to autologous bone marrow transplantation (au-
to-BMT). In 71 cases (32%) aged 24 to 68 years, the disease
progressed with bone and/or extramedullary plasmacy-
tomas. In 23% of the patients, this diagnosis was histolog-
ically confirmed, in other cases, it was made by imaging
methods (CT, MRI, PET-CT). In 86% of patients, plasma-
cytomas were detected at the onset of the disease, in 14% in
relapse. Localization of bone plasmacytomas was as follows:
57%, vertebrae; 33%, ribs; 6%, pelvic bones; 4%, other sites.
A combination of bone and extramedullary plasmacytes was
revealed in 4% of patients. In 46% of patients, more than one
plasmacytoma was detected. In relapse, extramedullary le-
sions were more common: soft tissue affection, 80%; brain
lesions, 20%.

Results

37% of the patients with plasmacytomas received the com-
bined treatment: 23% surgical treatment (removal, resec-
tion); 14%, radiation therapy to the plasmacytoma area (total
dose of 30 Gy). The other patients received only induction
chemotherapy and auto-BMT. Clinical response was evaluat-
ed in 75% of patients by the imaging methods (CT, PET-CT).

A complete absence of plasmacytomas after treatment was
observed in 27%, partial response was noted in 1%. Reduc-
tion of plasmacytoma size by <50% was found in 46% of the
patients. Relapse of plasmocytomas in the same, or new ar-
eas was observed in 11% of the cases. There were no signifi-
cant differences in 5-year overall survival in patients without
plasmacytomas versus with them (respectively, 87.3% versus
80.3%, p=0.054). The following significant differences in
progression-free survival were observed: 64% for plasmacy-
toma-free group, 55.7% for the group with plasmacytomas
(p=0.026). When analyzing a group of patients with plasma-
cytomas, OS and PFS in patients with bone plasmacytomas
were higher than in patients with extramedullary plasmacy-
tomas: 86.4% versus 50% (p=0.002), and 61% against 27.3%
(p=0.004), for OV and PFS, respectively.

Conclusion

Multiple myeloma, which presents with bone and extramed-
ullary plasmacytomas, is more aggressive, exhibits worse
overall and event-free survival rates, compared to the pa-
tients without plasmacytomas. Given the poor response of
plasmocytomas to standard therapy regimens, including
auto-BMT, it is necessary to use combination approaches in
the treatment of patients with multiple myeloma and bone or
extramedullary plasmacytomas.

Keywords

Autologous bone marrow transplantation, multiple myelo-
ma, plasmacytoma, bone, extramedullary.

Pe3ynbTaTbl Tepanuu NaLMEHTOB C MHOMXECTBEHHOW MMETIOMOM B COYETAHNUN C KOCTHbIMW U/nn

3KCTpamenyindapHbIMKU Nj1a3MOLUTOMaMK

Banentuna B. ITopynosa, Onbra B. Iluporosa, Onbra B. Kygsamesa, Enena I1. lapckasa, Vinpa 10. Hukonaes,

|Bopuc B. Apanacpes |

HUI demcxkoii onkonozuu, eemamonozuu u mpancnaanmonozuu um. P. M. Top6auesoii, Ilepeviti Canxm-Ilemep6ypeckuii 2ocy-
dapcmaennouii meduvunckuil ynusepcumem um. V. I1. ITaénosa, Canxm-ITemep6ype, Poccust

Beepenue

Ha cerogHsAmHMit eHb MHOYKECTBEHHAs MIEIOMa OCTAETCs
HeusNneduMbIM 3a60neBanueM. Y 4acTu OO/IbHBIX B febroTe
BBIABJLIOTCS. KOCTHBIE U 9KCTPaMeNY/UISIPHbIE [Ia3MOLIITO-
mb! . Hamteit enbo 66110 06061enme onbita HVV P. M. Top-
6aueBoil B TI€4eHUM STHX ALMEHTOB.
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Martepuansi n metopbl

IIpoananmmusupoBan 221 cay4yait MHOXXECTBEHHO MMEIOMbI
C IPOBEJEHHOII ayTONOTMYHOI TPAHCIIJIAHTAIlell KOCTHO-
ro mosra (ayto-TKM). ¥V 71 maunenta (32%) B Bo3pacTe OT
24 no 68 net 3aboneBanue nporekano ¢ koctHeimu (KIT) n/
VIV 9KCTpaMeAy/ULIpHbIMY T1asMoryromamu (911). Y 23%
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[IALMeHTOB AMAarHo3 ObII MOATBEP)K/eH TUCTOMOTMIECKH, B
OCTaJIbHBIX C/Ty4adAX — Busyanusupymomuymu Metogamu (KT,
MPT, II9T-KT). Y 86% maijieHTOB IJIa3MOLIMTOMBI BbISB-
JANNCD B fleb10Te 3abomeBanus, y y 14% B peunpanse. Jloka-
mmsanus KIL: 57% - mo3BoHKY, 33% — pebpa, 6% — KocTu
Tasa, 4% — #pyrad n1oKanusauus, y 4% manyeHToB BbIABIIA-
noch couetanme KIT u II1. Y 46% manmeHTOB BBIABISIOCH
6o7ee OHOI ITa3MOLMTOMBL. B permanmBe daige BCTpe-
Ya7I0Ch 3KCTpaMeNy/ULAPHOe TOpaKeHMe: MATKME TKaHM —
80%, romoBHO MO3T — 20%.

Pe3ynbrarsl

B rpynmne manmeHTOB C maasMoumutomMamu B 37% crmydaeB
IIPOBOAMIOCH KOMOVHIPOBaHHOE /ledenue: B 23% — Xxupyp-
rudeckoe nedeHue (yraneHue, pesekuys), B 14% — mydeBas
tepanus Ha ob6macte mnasmonytoM (COJL - 30 Ip). Ocranb-
Hble IALMEHThbl IOMYYWIN TONbKO MHYKIVMOHHYIO XMMU-
orepamuio u aytTo-TKM. OTBer olueHeH y 75% MaIjIeHTOB
meropamu nydeBoit guarHoctuku (KT, II9T-KT). Ilonnoe
OTCYTCTBME IUIa3MOLMTOM IIOC/Ie JIeYeHUSA OTMevasnoch y
27%, 9acTUYHBIN OTBET — 1%, y 46% — pefyKLKA pasMepoB
TIa3MOIMTOMBI cocTaBuma MeHee 50%. Y 11% oTtmevancsa
pelVMB IUIa3MOIMTOM IIPEXHEe VI HOBOJ JIOKanu3a-
nyy. IIpy onjeHke BBDKMBAaeMOCTY He OBLIO IIONTY4YeHO JO-

CM-06

CTOBEPHBIX Pa3/IMUNIL IO 5-71eTHeil 001Iiell BBDKIBAeMOCTI
y Hall¥MeHTOB C OTCYTCTBMEM MM Ha/IM4MeM I/Ia3MOLIUTOM,
(coorBeTcTBeHHO, 87,3% mporus 80,3%, p=0,05). bsun no-
JTydeHbI TOCTOBEPHBIE PAa3/IN4Ns B BBDKUBAEeMOCTH 6e3 Ipo-
rpeccrpoBaHust: 64% [is TPyl 6e3 IIa3MoLuTOM, 55,7%
1A rpynmsl ¢ mwrasmonutoMamu (p=0,026). IIpu anammse
TPYyIIIBI MAlMeHToB ¢ IwasmouuTomamy, OB u BBIT y ma-
1uentos ¢ KII 6bu1a Bole, yeM y manueHToB ¢ OIT: 86,4%
nporus 50% (p=0,002) n 61% nporus 27,3%, (p=0,004), pns
OB u BBII, cooTBeTCTBEHHO.

BoiBopbl

MHoxkecTBeHHasA Muenoma, npotekaroma ¢ KIT u 911, npo-
TeKaeT Oojiee arpeccyBHO, IMeeT XyALIYIo 001y 1 6ecco-
OBITUIIHYI0 BBDKMBAEMOCTDb IO CPaBHEHMIO C TAIVIeHTaMU
6e3 mrasmonutoM. C y4eTOM IUIOXOrO OTBeTa IUIa3MOLIU-
TOM Ha CTaHJAPTHbIE CXeMbI Tepanmi, BKaodas ayTo-TKM,
HeoOXOfMIMO YIYYILIATh IIOAXOABI K JICUEHNUIO TAIVIEHTOB C
MHO>XeCTBeHHOI Muenomoit B couetanuu ¢ KIT u 911

KnioueBble cnoBa

AyTOIIOI‘I/I‘{HaH TpaHCIUIAaHTAal Vs T€MOIIO3TUYIECKNX CTBO-
JIOBBIX KJI€TOK, MHOXXE€CTBCHHAA MIEIIOMA, IVZIA3MOLIMTOMBI,
KOCTHDI€, 9KCTpaMeNy/IIpHbIE.

| Mastocytosis in adults: A retrospective cohort study
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Introduction

Mastocytosis is a clonal disease with mast cells proliferation
and storage. Patients with cytopenia, ascites, severe bone or
bowel impairment as an aggressive course (AMC) need the
anticancer treatment. In non-aggressive cases (NAM), only
symptom-reducing treatment is recomended. Our aim was
to summarize clinical features and treatment outcome in
adult mastocytosis patients.

Patients and methods

A retrospective study was performed by analyzing medical
documents and questionnaires of patients who attended at
our clinics (n=32), or distantly consulted patients (n=21)
since Apr 2008 until Feb 2020.

Results

The study included fifty-three patients: 36 females (70%) and
17 males (30%) living in Russia and neighboring countries.
Median follow-up time was 56.5 (3 to 564) months. Median
age at diagnosis was 39 y.o. (1-79), the age of study inclusion
was 39 (18-79) years. All the patients exhibited skin rash. The
diagnostic procedures are listed in Table 1. Main clinical fea-
tures and complaints of the patients with mastocytosis are
listed in Table 2.

Table 1. Diagnostic procedures in the patients with
mastocytosis

Examinations N %
Skin 20 37.8
Biopsy and histo- | skin and bone marrow 16 302
It(i)grl]cal examina= Bone marrow 4 14
Lymph node 1 18
Skin, bone marrow and 1 18
lymph node
Histological verification not done 1 20.8
C-KIT D8I6V-PCR, bone marrow testing 8 15
Serum tryptase level 36 679
Complete blood count 53 100
Abdominal sonography 53 100

Main therapeutic approaches in the NAM patients is listed
in Table 3. Only 2 patients (4.4%) were dissatisfied by their
life quality.

Fig. 1 and 2 show the dynamic changes of complaints and skin
rash. Almost all patients are alive during all follow-up peri-
od; only one patient died, due to progression of associated
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Table 2. Main symptoms and complaints in the patients
with mastocytosis

CHRONIC HEMATOLOGICAL MALIGNANCIES I

Table 3. Therapy in the patients with NAM

Drug N %
Complaint N % Antihistamines Daily n | 245
Rash reactions for different triggers 34 641 During exacerbation | 12 26.7
Itching 31 698 Daily + PUVA during | 3 67
Flushing 16 30.1 exacerbation
Abdominal pain 7 32 Prednisolone systemically | Daily 1 22
Diarrhea B3 245 During exacerbation 5 m
Nausea/vomiting 14 264 Sodium cromoglycate reqgularly 1 22
Arterial hypotension episodes 10 18.8 Without regular therapy 10 222
(efalgia 3 56 No data 2 44
Panic attack 1 18 Total 45 100

chronic myelomonocytic leukemia. Aggressive mastocy- Conclusion

tosis was diagnosed in eight patients (15%), three of them
developed mast cell leukemia. The cytoreductive treatment
was started, as recommended in cases of cytopenia (n=3),
or symptomatic osteolysis (n=2), and portal hypertension
syndrome (n=3). Overall survival in this group was 62.5%
(n=5), median follow-up 80 (12-131) months. Overall sur-
vival in patients with NAM and aggressive mastocytosis is
presented in Fig. 3.
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Figure 1. Changing the complaints in the patients with
NAM (n=34)
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The presented data confirm the benign prognosis of NAM.
Antihistamine drugs are effective to maintain life quality in
the majority of patients.

Anticancer treatment can provide significant long lasting
improvement in a proportion of patients with aggressive
mastocytosis.

Keywords

Mastocytosis, adults, symptoms, treatment, survival.
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Figure 2. Changing the of skin rush areas in NAM pa-
tients (n=37)

Figure 3. Overall survival in the patients with NAM and
aggressive mastocytosis
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MacTouuTo3 y B3poC/biX; PETPOCNEKTUBHOE KOFOPTHOE UCC/Ief0BaHNe

Bcesonop I. Ilotanenko 2, Auna B. Kmumosny ', Vpena E. Benoycosa *, Auna M. MakcumoBa *,
Exarepuna A. Ykpaundenko *, Anp¢usa C. Husamyrnunosa *, Kcennsa A. Ckoprokosa ', Enrena B. JIucykosa ?,
Tarbana I. Kynu6a6a °, Mapusa B. bapa6anuukosa %, Erena B. Mopososa %, Hagexxga B. Megsenesa !

! Topoockast knunuueckas 6omvnuya Ne31, Canxm-Ilemep6ype, Poccus; 2 HUV demckoti OHKOMO02UY, 2eMAMON02UU U MPAHC-
nnaumonoeuu um. P. M. Topbauesoii, Ilepeviii Canxm-Ilemep6ypeckuii eocydapcmeentbiti MEOUUUHCKULL yHUBepcUmem

um. M. I1. ITasnosa, Cankm-Ilemep6ype, Poccus; > Anexcanoposckas 6onvruya, Carnkm-Ilemep6ype, Poccust; * BoenHo-meouyun-
ckas axademus um. C. M. Kuposa, Canxm-ITemep6ype, Poccuss; > Canxm-ITemepOypeckuti eocyoapcmeenHulii yHugepcumen,

Canxm-Ilemep6ype, Poccust

Beepenue

MacronuTos — 3abonesanue, 06ycnoBnIeHHOe Hponudepa-
Iyell M HAaKOIIeHMeM K/IOHAJIbHBIX TYYHBIX KaeToK. IIpu
arpeccuBHOM TedeHuyu macrornurosa (APM) - cumnrom-
HOM IOP@XEHUM KOCTel, LMTOIEHNUY, ACLUTE, TAKEIOM
HOpPa>KEHUM SKeMyJOYHO-KMIIEYHOr0 TpaKTa — Heobxomu-
Ma HpOTMBOONIyXo/neBas TepamuA. IIpym HearpecCuBHBIX
¢dopmax (HOM) npoBoauTcs CMMIOTOMATHYECKOE JIEUEHUeE.
[lenbio paboThl ObITa XapaKTepPUCTUKA TEUEHUA U Teparum
TPYIIIBI B3POCBIX MAIVIEHTOB C MACTOLMTO30M.

nall,I/IEHTbI n MeToAbl

IIpoBenieH peTPOCIEKTUBHBIN aHAIN3 MEIUIMHCKUX JOKY-
MEHTOB VI aHKeTMpOBaHye ITAIIeHTOB, 0OpaTUBIINXCA OYHO
(n=32) 1 KOHCY/IBTMPOBAHHBIX JYCTAHLIMOHHO (n=21) B Ite-
puogp ¢ 11.2008 mo 02.2020 rr. [ImarHo3 ycraHaB/IMBaaCcsa Ha
ocHoBaHuM Kputepues BO3 2016.

Pe3ynbtatsl

[TpoananusupoBaHbl AaHHbIE 53 ManneHToB: 36 (70%) >KeH-
wuH u 17 (30%) myxunn us Poccmitckoit Pemepanyn u
CTpaH O/mbKHero 3apybexxbs. MeuaHa HabIIOAeHNsA COCTa-
Buma 56,5 (3-564) mecsues. Mennana Bo3pacTa Ipy ycTa-
HOBJ/IeHNU AyarHosa — 39 (1-79) neT, mpu BKIOYEHUN B VC-
cnegoBanme — 39 (18-79) ner. Y Bcex malieHTOB OTMEYanach
KO>KHas cbilb. O6beM 06cIeoBaHMs MALMEHTOB TIPYBefeH
B Tab1. 1. OCHOBHBIE KaJI00bI MAIJMEHTOB ¢ MACTOLIUTO30M
npuBeneHsl B Ta0r. 2. Tepanust 6onpubix ¢ HOM nmprBenena

CM-07

B Tabmuue 3. JInmp 2 nanuenta (4.4%) OTMeTUIN HEYLOB-
JIETBOPUTENbHOE Ka4yeCTBO XKU3HY Ha QOHe JTedeHN .

3a neprox Habmogenus 1 manuent ¢ HOM noru6 ot acco-
LMMPOBAaHHOTO XPOHNYECKOIO MIETOMOHOLUTAPHOTO JIeii-
Ko3a. [ImHaMuKa ao6 1 KO>KHBIX IIPOSIBJIEHNUI 32 TIEPIOT,
Habmonenus 6ompbHbIx ¢ HOM mpuBeneHa Ha pucyHkax 1
n 2. ArpeccuBHBII MacCTOLMUTO3 ObUIN JVIaTHOCTVPOBaH
y 8 (15%) marnueHToB, U3 HMX Yy 3 TYYHOK/IETOUHBIN JIeli-
Ko03. [lokasaHmeM K Hadany LUTOPESYKTUBHON Tepammn y
6onbHBIX ¢ AOM cryxnmn nuronernn (n=3), OCTeOMNTH-
4yecKuil nporecc (n=2), 0TeYHO-aCHUTUYECKNIT CUHIPOM C
nopranbHOi runeprensueil (n=3). O611as BBDKMBAEMOCTh
cocraBuia 62.5% (n=5), meguana Habmogenus 80 (12-131)
Mecsanes. OOmas BbDKMBAEMOCTh HaunueHToB ¢ AOM n
HOM npusesiena Ha puc 1.

BbiBogbl

[TonyueHHble faHHbIE MOATBEPAMIN OTaTONPUATHBIN MPO-
rHo3 mauyeHToB ¢ HOM. AHTUTMCTaMUHHBIE CpelCcTBa
Hanbonee 3QpPeKTUBHBI I KYNMPOBaHMs >kanobd u obe-
CIIedeHVs KadecTBa >ky3HM. [IpoTuBoonyxoneBoe nedeHne
npu AOM 103BOIsIET JOCTUYb MHOTOIETHETO YITyYIIeHNs
y 9acTy OOJIbHBIX.

KnioueBble cnoBa

MaCTOIH/ITOS, B3pOC/bIE€, CUMMIITOMBI, JIEYE€HVE, BbDKNBaE-
MOCTbD.

I Radiation therapy in cutaneous form of Rosai-Dorfman disease. Case report

Vsevolod G. Potapenko ', Irena E. Belousova ?, Julia N. Vinogradova *, Karina A. Kelehsaeva *, Andrei M. Ulitin *,

Nikolaj V. Ilyin % Irina O. Smirnova ¢ Yanina G. Petunova >¢

! Municipal Clinical Hospital No. 31, St. Petersburg, Russia; ? Pavlov University, St. Petersburg, Russia; > Military Medical Academy
named after S. M. Kirov, St. Petersburg, Russia; * AM Granov Russian Research Centre of Radiology and Surgery Technologies, St.
Petersburg, Russia; ° Saint Petersburg Municipal hospital of venerological and skin diseases, St. Petersburg, Russia; © Saint Petersburg

State University, St. Petersburg, Russia

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

Introduction

Rosai-Dorfman disease (RDD) is a rare variant of the non-
langergans histiocytosis. Various presentations and limited
publications make diagnostics and prompt management dif-
ficult. Our aim was to present a patient with cutaneous form
of Rosai-Dorfman disease.

(ase description

The patient is a 56 y.o male. In October 2020 he noticed a tu-
mour in the left temporal area. After 3 weeks the tumor was

removed. Histological analysis revealed fibroadipose tissue
with chronic inflammation and granulation. During the next
two weeks the tumour recurred within the post-operative
scar. It was associated with papular rash on the left face and
scalp. The review of the specimen revealed diffuse dermal in-
filtration with large histiocytes (Fig. 1). They expressed S100
(Fig. 2), CD163 (Fig. 3) and were negative to XIIIa, CDla,
CD123. Some of the S100+ histiocytes showed emperiopole-
sis (Fig. 4). Histological changes and immunophenotype of
the histiocytic cells confirmed the Rosai-Dorfman disease.
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By March 2020 the tumour reached the size of 4x4 cm and
was associated with a papulo-nodular rash on the forehead,
buccal, mandibular and scalp areas (Fig. 5). No other tumors
were found during investigation. In April 2020 the radiation
course was conducted on the neck, left buccal, forehead,
mandibular and scalp areas. Fast electrons were used on the
accelerator “ELekta infinity”, radiation energy 4 MeV, static
regimen. Single dose 2 Gr, total dose 36 Gr. Tolerance of the
irradiation was good. One month following a radiotherapy

Figure 1. Diffuse dermal infiltration mostly with giant
histiocytes

cells

CHRONIC HEMATOLOGICAL MALIGNANCIES I

course there was a partial regress of the rash, shrinking of
the tumor and temporal region skin pigmentation (Fig. 6).
Conclusion

Radiation therapy as a second line of treatment of the skin
RDD led to a stable response.

Keywords

Rosai-Dorfman disease, irradiation, histiocytosis, emperi-
opolesis.

cells

Figure 4. Lymphocytes and neutrophils (shown by ar-
rows) in the cytoplasm of histiocytes (S100+) cells (em-
periopolesis)

Figure 5. Rosai-Dorfman disease: a patient with skin
involvement in temporal, buccal, forehead, mandibular
and scalp areas
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Figure 6. The same patient following a radiotherapy
course (3 months from the onset)

* The photos are published by the patient’s permission
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JlyueBas Tepanus B neyeHnn KoxkHon popmbl bonesumn Pozan-flopdmana. KnuHnueckoe HabnopeHmne

Bcesonop I. IToramenxo " Vipena E. Benoycosa *, JOma H. Bunorpanosa *, Kapuna A. Kenexcaesa *, Augpeit M. Yiurus *,
Huxonaii B. Vinbun 4, Vipuna O. CmupHosa 6, Tunna I. Ilerynosa >

! Topoockas xnunuueckas 6omvnuya Ne31, Canxm-Ilemep6ype, Poccus; ? Iepswiii Canxm-IlemepOypeckuii 2ocyoapcmeeHHbviii
meduyunckuti ynusepcumem um. V. I1. Ilaenosa, Canxm-Ilemep6Oype, Poccus; ? 3BoenHo-meOuyuHcKkas axademus

um. C. M. Kuposa, Canxm-Ilemep6ype, Poccuss; * Poccuiickuti HayuHvlil yeHmp paouonozuu u Xupypeuveckux mexHonouti ume-
Hu akademuxa A. M. Ipanosa, Canxkm-Ilemep6ype, Poccusi; ° [opodckoii KoxcHo-8eHeponoeuueckuil oucnawncep, Cankm-Ilemep-

6ype, Poccus; ¢ Canxm-Ilemep6ypeckuii cocyoapcmeennoiii ynusepcumem, Cankm-Ilemep6ype, Poccus

Beepenue

Bonesup Pozan-lloppmana (BPII) — penmkmit BapuaHt He-
JTAaHT€PraHCOK/IETOYHOrO rucTuonnTosa. npoknit cnexTp
MIPOABJIEHNIA, Ha/IM4Me CUCTEMHOMN M M30IMPOBAHHO KOX-
HOIT (POPMBI 11 Ma/IO€ KOIMYECTBO ONMCAHNIT 00YC/IOBIIBA-
10T TPYAHOCTY JUATHOCTYKIA U JIEYEHIS 9TOTO 3a00/IeBaHIIS.
Ilesnb: omycanme manneHTa ¢ KOXHOIt popmoit 6omesnu Po-
san-Jopdmana.

Knuuunueckoe HabnwopeHune

B oxTs16pe 2019 roga y My>XUMHBI 56 /1eT IOSIBUIOCH OIIYXO-
NeBMIHOE 06pa3oBaHue Ha KOXKe JIEBOI BUCOYHOI 06/MacTI.
Yepes 3 Hemen omyxonb ObllIa pajjuKaabHO yaaneHa. [1pu
TYICTOJIOTMYECKOM JICCTeOBAaHUM YAaleHHOro 06pasoBa-
HMA BbIABIEHA PUOPO3HO-KMPOBasi TKaHb C XPOHNYIECKUM
TPaHyIMPYIOLUIMM BOCIIajieHeM. B TeueHne iIByX Hefmenb B
30He IOC/IeOIEPAIIVIOHHOI PaHbl BO30OHOBIICS POCT OITy-
XONU C TIOSIBJIEHVMEM CIMBAIOIIMXCA MaIyIe3HbIX BBICHINA-
HUJI, KOTOpblE PACIpPOCTPAaHMINCh Ha KOXY JIEBOJ IIOTIO-
BIUHBI 1A ¥ BOJIOCUCTYIO YacThb rofosbl. IIpu moBropHOM
TYICTOJIOTMYECKOM VICCIeOBAaHNUM B JlepMe 0OHAPYKMBaICA
IudysHDIT MHPUIBTPAT, COCTOAINIT IPEUMYIIECTBEHHO
U3 TUCTNOLUTOB 6onbInoro pasmepa (Puc. 1). Onu sxcnpec-
cupoBanu S100 (Puc. 2), CD163 (Puc. 3) u 6bU1u HeraTus-
HbI K ¢akropy XIIla, CD1a, CD123. B S100+ ructuonnurtax
BU3Ya/IM3UPOBANNCh sABIeHUs smmepuomnonesa (Puc. 4).
Tucronornyeckne M3MeHEHUS U UMMYHO(PEHOTUI KIETOK

(M-08

TUCTHOLUTAPHOTO PsAfia COOTBETCTBOBAMM 6onesHn Posan-
Hopdmana. K maprty 2020 roga B 71€BOIT BICOYHOIT 06/1aCTH
MIMeIach IIOTHAs KPYIHOOYTPICTas OIMyXO/b 4X4 CM, a TaK-
Ke CIMBAIOIIVeCs y3e/IKOBbIe BBICBIIIAHNUSA B JTIOOHOIL, 1Iled-
HOI1, HVKHEYETIOCTHOI, 3aThlIouHol obmacreir (Puc. 5).
[To pesympraTaM f000CTeOBAaHNA APYIUX OIYXOJIEBBIX
04aroB He BbIsABIEeHO. B ampene 2020 roga Ha 06acTb e,
JIEBOJT BICOYHOIL, JIOOHOIL, II1e4HOI, HI>KHEUETIOCTHOI, 3a-
TBUIOYHOI1 06/1acTell IpoBeieH KypcC Iy4eBoil Tepanuu Obl-
CTpbIMU 97eKTpoHamu Ha yckopurene «ELekta infinity» ¢
sHepruel nsnydennus 4 MsB B crarnyeckom pexume. Paso-
Bas fo3a — 2 Ip, cymmapnas fosa — 36 Ip. O6mydenne mpo-
1o 6es ocnoxHeHnit. Yepes Mecsl oTMedeHa JUHAMUKA
B BU/JIe BOCCTAHOBJICHNSI 3PeHNs, perpecca 6oblell JacTu
BBICBHIITHBIX 3/1EMEHTOB, YMEHbIIEHMs ONYXOIU U ITOsBIe-
HIA MUTMEHTALUM BUCOYHOIT o6mactu (Puc. 6).

* Domo ony6nuK08aHbL ¢ paspelteHUs nayueHma

3aknioyeHue

JIyyeBas Tepamnms B Ka4eCTBe BTOPOJ IMHUY JIeY€HN A JIOKa-
nnsoBanHoIT Hopmbl BP]] mo3BosseT JOCTNYD CTAOMIBHOTO
pesynbrara.

KnioueBble cnoBa

Bonesus Posau-JlopdmaHa, 06mydenne, TUCTUIIUTO3, SMIIE-
puorones.

Polymorphism of factor V blood coagulation gene (G1691A) in patients with chronic myelopro-

liferative diseases in Kyrgyzstan

Irina A. Tsopova !, Svetlana G. Astapova %, Anna Yu. Khromushina 3, Shakhnoza A. Murzamatova *

! Kyrgyz State Medical Academy of Postgraduate Education, Bishkek, Kyrgyzstan; > Medical center “Unimedklinik”, Bishkek, Kyr-
gyzstan; ? Aqua Labjratory, Bishkek, Kyrgyzstan; * Kyrgyz National Center of Oncology and Hematology, Bishkek, Kyrgyzstan

Contact: Irina A. Tsopova, e-mail: tsopovaira@yandex.ru

Introduction

Thrombotic complications (TC) often lead to disability and
mortality in patients with CMPD. Modern researchers con-
sider hereditary thrombophilia to be one of the factors lead-
ing to TC, mediated by allelic variants of genes, including
clotting factor V (Leiden mutation, proaccelerin). Therefore,
we aimed to perform studies of genetic polymorphism of
the factor V blood clotting factor (G1691A) (proaccelerin,
F5 Leiden) in the patients with chronic myeloproliferative
diseases treated in Kyrgyzstan.

Materials and methods

The study was performed by real-time PCR, using a set of
reagents “Cardiogenetics of Thrombophilia” (DNA Technol-
ogy, Russia). We have analyzed 120 DNA samples isolated
from peripheral blood of the patients with chronic myelo-
proliferative diseases (CMPD) - essential thrombocythemia
(ET, n=22); chronic myeloid leukemia (CML, n=10), poly-
cythemia vera (PV, n=41), as well as conditionally healthy
donors of the control group (GC, n=47). The patients’ age
was 22 to 67 years (males, 64 cases). Statistical analysis of the
results was carried out with Statistica 2008 software.
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Results

Statistically significant differences were searched between the
patients with chronic myeloproliferative diseases and con-
ventionally healthy donors. Frequency of the G1691A gene
and its possible genotypes in the population of Kyrgyzstan
were determined. In the control group, the presence of nu-
cleotide polymorphism in the factor V gene (G1691A) was
found in 3 (6.3%) people, two of whom had TC manifesting
as arterial thrombosis (AT). TC occurred in 21 (28.8%) pa-
tients with CMPD: acute myocardial infarction, in 9 cases
(12.3%); acute disturbances of cerebral circulation, in 11 pa-
tients (15%); arterial thrombosis, in 10 cases (13.7%); venous
thrombosis, in 4 subjects (5.5%). The women in this group
accounted for 74.4% (n=15). Among all patients, the factor
V gene polymorphism was found in 8 cases (10.9%). Hete-
rozygous variant of the (G\A) mutation was revealed in 1 pa-
tient (1.4%) with ET, and 1 CML case, as well as in 2 patients
(2.7%) with PI. A homozygous carriage of the A\A poly-
morphism in factor V gene was found in 6 patients (8.2%)

CHRONIC HEMATOLOGICAL MALIGNANCIES I

with CMPD. When comparing the groups of CMPD patients
and the control group, some statistically significant trends
(p <0.1) in the factor V gene were found, which are detecta-
ble in both TO cases and thrombosis-free patients.

Conclusion

Thrombophylic polymorphism in factor V gene is often
found in patients with CMPD in Kyrgyzstan and is may be
significant in development of thrombotic complications.
More research is needed on other markers of hereditary
thrombophilia in Kyrgyzstan, since the obtained results dif-
fer from the data of European studies, which indicate that
the frequency of detection of classical markers of hereditary
thrombophilia in the CMPD patients is not higher than in
general population.

Keywords

Chronic myeloproliferative diseases, genetic polymorphism,
thrombophilia.

Monumopdu3m reHa KoarynsaumonHoro ¢aktopa FV(G1691A) y naumeHTOB C XpOHUYECKUMU MUENO-
nponudepaTneHbIMM 3aboneBaHusimMm B Kbiproi3ctaHe

Vpuna A. Ilonosa !, CBetnana I. Acranmosa %, Auna }0. Xpomymmsa 3, IllaxHosa A. Mypsamarosa *

! Koipevizckas 20cy0apcmeenHas MeOUUUHCKAA aKademMus nepeno020mosxky U nosviuenus keanupuxayuu, buwiex, Koipevis-
cman; ? Meduyunckaii yenmp «FOnumeoxnunux», bBuwixex, Koipewiscman; > OcOO «Axea JIA6», Buwixex, Kvipevizcmat;
* Knipevisckuti HayuonanvHolli yenmp onkonozuu u 2emamonozuu, buwikex, Koipeviscman

Beepenue

TpomboTtnueckne ocnoxuenust (TO) wacto mpMBOAAT K
VMHBaIMAM3aU M cMepTHOCTH GombHbIx ¢ XMII3. Op-
HUM u3 ¢daxTopos, npusopAmux k TO, coBpeMeHHbIe VC-
CIeOBaTe/l CYUTAOT HAC/IeNCTBEHHYI0 TpoMboduuio,
OIIOCPeJJOBaHHYIO a/UIe/IbHBIMI BapMaHTaMU T'€HOB, Cpefu
koTopbix FV (neiinenckas myranus, npoakuenepus). ITo-
STOMY II€/IbI0 HaIleil pPaboThI OBIIO MCCIE[OBAHNE T€HETH-
4ecKoro nommMop@dusMa reHa KOaryIAMOHHOIO ¢dakTopa
FV(G1691A) (mpoakuenepun, ¢paxrop JleiineHa) y mayeH-
TOB C XPOHUYECKMMI MUETONpPOnudepaTuBHBIMU 3a6071€e-
BaHmsMu B KeipreiscraHe.

Marepuanbl n meToabl

Wccneposanne nposopnan Merogom ITP B pexxume peanb-
HOTO BpeMeHM, MCII0/Ib30BalN KOMIIJIEKT peareHToB «Kap-
muoleneruka Tpombodums» (JHK-Texunomorust, Poccus).
[Tpoanamusuposano 120 o6pasuos JHK, BeigeneHHbIX 13
nepudepudecKoil KpoBU MAIIEHTOB ¢ XPOHMYECKUMM MU-
enonponudepatuBHbiMK 3aboneBannsamu (XMII3) - ac-
ceHupanpHoi Tpomboruremueit (9T, n=22); XpOHNYECKUM
muenoneitikosoM (XMJI, n=10), UCTUHHON MOMULUTEMMEN
(M1, n=41), a TakXKe YCIOBHO 3[LOPOBBIX JOHOPOB IPYII-
bl KoHTpons (I'K, n=47), Bospact 06ciefyeMbIX COCTaBIU
22-67 neT, My>kunH — 64 yenoBeka. CTaTUCTUYECKUIT aHATN3
pe3yIbTaToB MpOBefieH MporpaMmoii «Statistica 2008».

Pe3ynbratsl

BbIABNIEHBI CTATUCTUYECKM 3HAYMMble PasINuMA MeXAy
nanyeHTaMn ¢ XMII3 u yclmoBHO 370pOBBIMU HOHOpA-
MM, OIIpefie/ieHa 4acToTa BcTpedaeMocTu reHa G1691A u
€T0 BO3MOXXHbl€ T€HOTUIBI B MomynAnuyu KbIprbiscraHa.
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B rpy1me KoHTpo/Ist HamuYe TOMMMOP(PU3Ma HYKIEOTUIOB
B reHe FV (G1691A) obnapysxeno y 3(6,3%) 4enoBex, fBoe
u3 KoTopsix nmenu TO B Buie apTepranbHOro Tpomb03a
(AT). TO nmemn mecto y 21 (28,8 %) mauuenta ¢ XMII3:
ocTpbiit nHpapkT Muokapaa — 9 (12,3%); octpoe Hapyure-
HIfe MO3roBOro KpoBoobparenust — 11(15%), aprepuanp-
Hb1II TpoM603 — 10 (13,7%); BeHO3HBIIT TpOoM603 — 4(5,5%).
JKenmuHb! B 310 rpymie coctaBwm 74,4% (15 gen.). Vs
Bcex 0oybHBIX mommuMopdusM B reme FV o6HapyxeH y 8
(10,9%). IereposnroTHbiit Bapuant myTanuu (G\A) - y 1
(1,4%) 60mpHOTO ¢ 9T 1 1 ¢ XMJI, a taxke y 2 (2,7%) ¢ VIL.
[OMO3KTOTHBIIT BapMaHT HOCUTENBCTBA IOIMMOPHU3MOB
(A\A) B rene FV maiizien y 6 (8,2%) crpagatommx XMII3.
ITpu cpaBHeHMM BHYTpM Tpynmbl manueHto ¢ XMII3 un
KOHTPOJIBHOII TPYIIIIbI OOHAPY>KEeHbI CTATUCTUIECKN 3HAYN-
mble TeHfeHv (p<0,1) mo reny FV, xoropble nmeroT kak
6onpubIe ¢ TO, Tak 1 6€3 HUX.

3aknoyeHue

[Tommmop¢usm B reHe FV yacTo BcTpedaeTcs y MalMeHTOB ¢
XMII3 B KbIpreiscrane y 3Ha4/M B PasBUTUY TPOMOOTIYe-
CKMX ocnokHeHUi. Heo6XoauMo ImpoBecTy HOMOMTHNUTEND-
Hble JICCTIEJOBAaHM:A Ha [Ipyriie MapKepbl HaC/IelCTBEHHOM
TpoMbodumuy B KbIprelacTaHe, T.K. HOTyYeHHbIE Pe3ylb-
TaThl OT/INYAIOTCA OT JAHHBIX eBPOIIEICKIX MCCIElOBAHNIA,
KOTOpbIe YKa3bIBAIOT Ha TO, YTO YAaCTOTA BBIABIEHM KJlac-
CUYeCKUX MapKepoB HAC/IeNCTBEHHON TpoMbodummy y 1a-
1yeHToB ¢ XMII3 He Bblllle 0OLIEIIONY/IALMOHHOIL.

KnioueBble cnoBa

XpoHndeckue MyenonpondeparuBHble 3a00I€BaHNs, Te-
HeTUYeCKnil HomuMopdusm, TpoMmboduus.
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Our experience of haploidentical hematopoietic stem cell transplantation with previous
TCRaB/(CD19 depletion in adult patients with hematological malignances

Maria V. Dovydenko, Larisa A. Kuzmina, Vera A. Vasilieva, Mikhail Yu. Drokov, Tatiana V. Gaponova, Irina V. Galtseva,
Ekaterina D. Mikhaltsova, Olga M. Koroleva, Zoya V. Konova, Natalia N. Popova, Mobil I. Akhmedov, Daria S. Dubnyak,
Anna A. Dmitrova, Olga S. Starikova, Natalia M. Nikiforova, Ulyana V. Maslikova, Feruza A. Omarova, Elmira I. Kolgaeva,

Elena N. Parovichnikova, Valery G. Savchenko

National Research Center for Hematology, Moscow, Russia

Contact: Dr. Maria V. Dovydenko, e-mail: nareyko@yandex.ru

Introduction

Allogeneic hematopoietic stem cell transplantation (allo-
HSCT) is a method of treatment aimed at complete eradi-
cation of the tumor. Haploidentical hematopoietic stem cell
transplantation (haplo-HSCT) is an attractive alternative,
due to the donor’s availability and motivation. However, the
high risk of developing graft-versus-host disease (GVHD)
remains a serious problem. Ex vivo TCRaf/CD19+ deple-
tion has proved to be a reliable method of GVHD prevention
in pediatric practice.

Patients and methods

Forty-one patients (18 males/23 females) underwent hap-
lo-HSCT in National Research Center for Hematology be-
tween January 2018 and May 2020. Median age was 28 (17-
58) years. The study included patients with acute leukemia
(AL) (n=29, 18 - in 1% complete remission (CR), 9 - 2
CR, 73.9% were MRD-negative), myelodysplastic syndrome
(MDS, n=7), lymphoproliferative diseases (LPD, n=3) and
primary myelofibrosis (PME, n=2). Conditioning regimen
and immunosuppressive therapy was based on the protocol
of Dmitry Rogachev National Research Center. Condition-
ing: Treosulfan 42 g/m” + Fludarabine 150 mg/m?* + Thiotepa
10 mg/kg or Melphalan 140 mg/m?’ Immunosuppressive
therapy: rituximab, abatacept, tocilizumab, bortezomib.

Results

The analysis included only those patients for whom haplo-
HSCT with a previous TCRaf/CD19 depletion was the first
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allo-HSCT. Cases of graft failure were censored by the date
of the next allo-HSCT. With a median follow-up of 14.5 (2.3-
28.5) months the overall survival (OS) in the whole group
was 64.9%, relapse-free survival (RFS) - 72.4% (Fig. 1, 2);
transplant related mortality (TRM) - 12.3%; graft engraft-
ment was achieved in 94.1%. A statistical analysis was per-
formed for patients with AL in CR and for a group of patients
with other diagnoses (MDS, LPD, PMF) separately. With
a median follow-up of 15.4 (2.3-28.5) months for patients
with AL, OS and RFS were 82.2% and 85.0% (Fig. 3, 4). There
were no TRM in this group. Engraftment was achieved in
95.7% of cases; the median time to leukocyte recovery was 13
days. The probability of acute and chronic GVHD in patients
with AL was 26.1% and 14.8% (Fig. 5, 6) (only cases of grade
2 and more GVHD were taken into account). The results of
haplo-HSCT were worse in the group of patients with other
diagnoses. Thus, TRM was 55.6%. Engraftment was achieved
in 90.9% of cases. At the same time, the median time to leu-
kocyte recovery (14 days), the incidence of acute and chronic
GVHD (27.3% and 12.5%) did not differ significantly.

Haplo-HSCT with previous TCRaf/CD19 depletion proved
to be a safe method of GVHD prevention: grade 2 (or more)
acute GVHD frequency was 26-27%, no steroid-refractory
forms were observed. A rapid leukocyte recovery was not-
ed, which can be explained by the high cellularity of the
graft. One should note high OS and the absence of TRM in
AL patients, which may be associated with young age and
MRD-negative status in the majority of patients.

172,4%
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Figure 1. Overall survival in the whole group
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Figure 2. Relapse-free survival in the whole group
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Figure 3. Overall survival for patients with acute leu-
kemia
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Figure 5. Probability of acute GVHD for patients with
acute leukemia in complete remission

Conclusion

Thus, on the basis of Federal Funding Program, haplo-HSCT
with previous depletion of TCRap/CD19 + cells may be the
method of choice for young patients with AL, provided there
is no available HLA-identical donor.
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Figure 4. Relapse-free survival for patients with acute
leukemia
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Figure 6. Probability of chronic GVHD for patients with
acute leukemia in complete remission

Keywords

Hematopoietic stem cell transplantation, haploidentical,
TCRaP/CD19 depletion, graft-versus-host disease.

OnbIT BbINOMHEHNUS TPAHCMIAHTALMN OT FANIOUAEHTUYHOTO JOHOPA C NPeALeCTBYIOLLEN AeneLuei
TCRaB/(D19+ KneToK B3pOUIbIM NaLMEHTaM C 3ab0NEBAHNAMM CUCTEMbI KPOBH

Mapus B. [losbiaenko, Jlapuca A. KysbmuHa, Bepa A. Bacunbesa, Muxann 10. [Ipokos, Tarbsna B. TanoHosa,

Vpuna B. Ianpuesa, Exkarepuna [I. Muxanpnosa, Onbra M. Koponesa, 3os B. Konosa, Haranbsa H. Ilonosa,

Mo6wn V1. Axmenos, Japbs C. Jy6uak, AnHa A. [Imutposa, Onbra C. Crapukosa, Haranxesa M. Hukudgoposa,

Vnbana B. MacimnkoBa, ®@epysa A. OmapoBa, Onemupa V. Konbraesa, Enena H. IlTaposnunnkosa, Banepuii I. CaBuenko

HayuonanvHolii meOuyuHckuii ucciedosamenvckuti yenmp eemamonoeuu, Mockea, Poccust

Beepenue

TpaHcmyaHTalUsA a/UIOTEHHBIX TeMOIIO3TUYECKUX CTBOJIO-
BoIx KeToK (amno-TI'CK) oTHOCHMTCSA K MeTORy /edeHus,
HallpaB/IeHHOMY Ha IIO/IHYI0 9pajyKalyio onyxoin. TpaHc-
IJIAHTAlMsI OT TaIoufeHTHYHoro goHopa (ramao-TI'CK)
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ABNAETCA BeCbMa IIPUBJIEKATeTbHBIM a/IbTePHATUBHBIM
BAapMaHTOM B OCHOBHOM IO NpUYMHE JOCTYIMHOCTU U MO-
TUBMPOBAHHOCTU floHOpa. OflHAKO, BHICOKMII PUCK pa3BU-
TUSA «peaKUMy TPaHCIUIAHTAT HpOTMB xo3suHa» (PTIIX)
OCTaeTCsA Cepbe3HOII MPOOIeMOIT PV BBIIIOTHEHUY TaIljIo-
TTCK. Hemneuns TCRafB/CD19+ kneTok ex vivo B Iefua-
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TPUYECKOII MPAKTUKM 3apeKOMEH/joBama cefsi KaK MeTof
HanexHoit mpodunaktku passutust PTIIX.

MaumeHTbl M MeToAbI

B ®I'BY «<HMMNI] remaronorun» Munsgpasa Poccnn ¢ AH-
Bapsa 2018 r. mo mait 2020 r. BeimonHeHa 41 ramno-TI'CK
¢ mpepmectsytomeit pemenyeir TCRa/CD19+ xierok.
Mepunana Bospacrta manueHToB cocraBuma 28 mer (17-58
net). Myxuunsl — 18, xxeHIyHbl — 23 yenoseka. C ayarHo-
3oM octporo rneiiko3a (OJI) 6pUt0 BKIIOYEHO 29 4YeloBeK
(B mepBoit pemuccuu 18, Bo BTOpoit pemMuccun 9 4enosex,
MPb-neraTusHbIl cTaTtyc y 73,9% nanuentos ¢ OJI, mue-
nopucrtacTndeckuit cuagpom (MIC): n=7, numdormnpo-
mn¢eparuBHble 3aboneBanya (JII13): n=3, nepBUYHBIIL
muenoduopos (IIMP): n=2 nanuenta. [Ina 35 OONIbHBIX,
rarno-TT'CK 6bura nepsoit amo-TI'CK, myst 6 manyeHToB —
Bropoit u 6ornee. [Ipu BoIOOpe pesxnMa KOHAUIIMOHNPOBA-
HIISL Y MIMMYHOCYIIPECCUBHOJI TepaIny 32 OCHOBY ObUI B3SAT
nporoxkon OI'BY «<HMMUIL JTOM um. Imutpus Porauesar
Mumnspapasa Poccun. IlpearpaHciyiaHTallIOHHOE KOHIVITN-
oHUpoBaHue: Tpeocynbdan 42 r/m? + ¢prynapabun 150 mr/m>
+ Totena 10 Mr/kr mwiu Mendanan 140 mr/m?. ViMMmyHocy-
IIpeccUBHAsA Tepalys: pUTYKcuMab, abarallelT, TOLVIN3Y-
Mmab, 6oprezomuno.

Pe3ynbratbl

B ananus ObUIM BK/IXOYEHDI JUILb T€ MALUEHTDI, JIS KOTO-
prix ramno-TTCK ¢ mpepimectByromeit pennenueir T-mim-
¢ormros 6bu1a nepsoit anno-TI'CK. Crrydan HecocTosTeb-
HocTy moce ramno-TICK ObUmM LeH3ypupoBaHBI JaTON
cnenymomteit amno-TTCK. Ilpn mepuane nabmonenns 14,5
mec. (2,3-28,5 mec.) moKasaTenb BEPOATHOCTU OOIIeil BBI-
xuBaemoctu (OB) Bo Bceit rpynme cocraBun 64,9%, 6es-
peunpuBHOM BbDKMBaeMoctu (BPB) - 72,4% (puc. 1, 2);
CMEpPTHOCTb, CBSI3aHHAsA C TpaHCIUIaHTauuein — 12,3%; npu-
JKMBJIEH)E TPAHCIUIAHTaTa KOHCTAaTUPoBaHO B 94,1%. IIpo-
BeJleH CTATUCTUYECKIII aHa/IN3 /I MAlVIeHTOB C OCTPhIMU
nerikosamu (OJI) B pemuccun 3a00/I€BaHNUS U [JIsl TPYIIIIBL
IanyeHToB ¢ gpyrumm guarHosamu (MIC, JIII3, [IM®).
[Tpu menuane Habmopenns 15,4 mec. (2,3-28,5 mec.) mst ma-

HR-02

uuenTtos ¢ OJI nokasatenu BeposTHocT OB 1 BPB cocTa-
B 82,2% u 85,0%, coorBeTcTBeHHO (puc. 3, 4). B nanHoit
TpYIIIIEe CTy4aeB CMEPTH, CBA3AHHOI C TPAaHCIUIAHTalMel He
6p110. IIpuoKuBIeHNe TpPAaHCIUIAHTaTa KOHCTaTHMPOBAHO B
95,7% cny4aes, MeliaHa BpEMEHM JJO BOCCTaHOBJIEHNSA YNC-
J1a JIEIKOLUTOB — 13 fHeil. BeposATHOCTD pasBUTUA OCTPOIL
u xponndeckoit PTTIX y maunenTtos ¢ OJI coctasuna 26,1%
u 14,8%, cooTBeTCTBeHHO (pHc. 5, 6) (YIUTBIBAINUCD CIyYan
PTIIX Tonpko 2 cremenu u 6osee). B rpymiie marueHToB ¢
APYTUMM IMarHo3aMu pesynbTaThl ramno- ITCK oxasamuch
HECKOTbKO Xyxke. Tak, IokasaTenb CMEPTHOCTHM, CBA3aH-
HOI1 C TpaHCIUIaHTauuen, coctaBuil 55,6%. Ilprokusnenne
TpaHCIIaHTaTa JOCTUTHYTO B 90,9% cnydaes. Ilpu sTtom
MeJfaHa BpPeMEHM [0 BOCCTAHOBJIEHMA 4YMC/IA JIEHIKOLIM-
ToB (14 pHeit), YacTOTa Pa3BUTH OCTPOI ¥ XPOHUYIECKOI
PTIIX (27,3% u 12,5%, COOTBETCTBEHHO) CYIECTBEHHO He
OT/INYATIVCE.

Tamno-TI'CK ¢ pemmennert T-numdonntos ex vivo moka-
3aja cebs KaK METOAMKA OCTATOYHO Oe3omacHas B OTHO-
menun pasputua PTIIX: nmpu vactore octpoit PTIIX 2 n
6onee cremenu 26-27% crepous-pedpakTepHbIXx GopM He
Habmoanocb. OTMe4eHO OBICTPOe BOCCTAHOB/ICHUE YIIC-
J1a JICMKOIIMTOB, YTO OTYACTU MO>KHO OOBACHUTD BBICOKOII
KJI€TOYHOCTDBIO TPaHCIUTaHTaTa. OT/eNbHO CTOUT OTMETUTD
OTCYTCTBME CMEPTHOCTH, CBA3aHHOI C TPAaHCIUIAHTAIVeN B
rpynie nanyenTtos ¢ OJI, a Tak)Ke B 3TOJ IpyIIIIe NAIIEHTOB
OKa3a/IMCh TyYIIVMM IOKa3aTeIy BLDKIBAEMOCTH, 9YTO MO-
XeT OBITb CBSA3aHO C MOJIOZIBIM Bo3pacToM 1 MPbB-HeraTns-
HBIM CTaTyCOM Y NOJABJIAIONIEr0 YMC/IA NAIlMeHTOB.

BbiBoabl

Takum o6pasom, ramwno-TTCK ¢ npenmrectsyomeit gere-
muert TCRaB/CD19+ xmetok mpu Hamnmaun ¢ereparbHOI
porpaMMbl (PMHAHCHPOBAHMUS MOXKET SIBIISATHCS METOJIOM
Ber6opa st Mojoabix manyentos ¢ OJI mpu ycrnoBuu ot-
cyrcrBuA goctynHoro HLA-upenTnanoro gonopa.

KniwoueBble cnoBa

TpaHCIUTaHTALMsT TeMOIOITUYECKMX CTBOJIOBBIX KIIETOK,
ramonpeHTyHast, gerteryst TCRaB/CD19, PTIIX.

Influence of various types of immunosuppressive therapy on the reconstitution of lymphocyte
subpopulations in the long term after allogeneic hematopoietic stem cell transplantation
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Contact: Dr. Mikhail Yu. Drokov, e-mail: mdrokov@gmail.com

Introduction

Distinct regimens of immunosuppressive therapy (IST) have
differential effects upon the immune cell reconstitution. Slow
and/or incomplete recovery of lymphocyte subpopulations is
one of the key obstacles to the successful outcome of allo-
geneic hematopoietic stem cell transplantation (allo-HSCT).
The aim of present study was to evaluate the results of long-
term (up to one year) monitoring of lymphocyte subpopula-
tions in patients with various IST-regimens.

Materials and methods

The study included 105 patients who underwent allo-HSCT
at the National Research Center for Hematology from 2017
to 2019. Three types of IST were applied: (1) classical IST
(cIST), including anti-thymocyte immunoglobulin; (2) IST
using combinations of post-transplant cyclophosphamide
(PT-CP) and other drugs; (3) ap-T-cell depletion (TCD).
The cIST group included 66 HSCT patients with HLA-
matched related and unrelated donors. PT-CP was used in
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27 patients with unrelated mismatched donor. TCD was per-
formed in 12 patients with HLA-haploidentical donors. The
analysis of lymphocyte subpopulations in peripheral blood
was carried out at 3, 6, 9 and 12 months after allo-HSCT.
The absolute number of T-helpers (CD3*CD4"), T-cytotox-
ic lymphocytes — TCLs (CD3*CD8"), natural killers - NKs
(CD3°CD16'CD56%) and B-cells (CD3°CD19*) was deter-
mined using the Multitest 6-Color TBNK (BD, USA), with
a FACSCanto II flow cytometer (BD, USA). Previous data
published by S. V. Khaidukov (2015) were used as reference
intervals. Statistical analysis was performed using Graph-
Pad Prism 6 software. Comparison of data was performed
by ANOVA with Tukey’s correction for normally distributed
values or using Kruskall-Wallis test with Dunn’s correction
for data with abnormal distribution.

Results

The number of T-helpers showed gradual increase in all IST-
groups, being significantly increased in the cIST group by +9
months (p=0.001) and in PT-CP by +12 months posttrans-
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plant (p=0.001), as compared to +3 months after allo-HSCT.
In most patients, however, it remained below the reference
interval. The number of TCLs in TCD-group was lower at
all points compared with cIST and PT-CP. In the cIST and
PT-CP groups, the TCL number increased by +9 months
(p=0.0001, and p=0.01, respectively), and by +12 months
(p=0.0002, and p=0.0002). T-helpers and TCL did not recov-
er in the majority of patients with TCD even at +12 months
after allo-HSCT (Fig. 1). The number of NKs in TCD-group
was already within the normal interval in the early stages.
In the cIST group, the number of NKs reached the reference
interval only by +9 months, being significantly increased
by +12 months (p=0.006). At +6 months in the cIST group,
the NKs number was lower than that in the PT-CP group
(p=0.044), as seen from Fig. 1. The number of B-cells at +9
and +12 months was higher, compared to +3 months in cIST
(p=0.002 and p <0.0001) and PT-CP groups (p=0.002 and
p <0.0001 ). At +12 months, the number of B-cells in PT-CP
was higher than in that in cIST (p=0.014) (Fig. 1).
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Figure 1. Subpopulations of lymphocytes after allo-HSCT at different IST-regimens

Conclusions

The IST-regimens have a significant effect upon the reconsti-
tution of lymphocyte subpopulations, even at longer terms
after allo-HSCT. T-helpers did not recover by +12 months.
In the patients transplanted with T-cell depletion, TCL was
less than that in cIST and PT-CP. In PT-CP, there are more
B-cells and NK than that in cIST.
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Immunosuppressive therapy, posttransplant cyclophospha-
mide, af-T-cell depletion, lymphocyte subpopulations, flow
cytometry.

@ cttjournal.com



I HEMATOPOIETIC RECONSTITUTION

BnusHue pa3nuyHbIX TMNOB MMMYHOCYNPECCUBHOI TEpPanuK Ha PEKOHCTUTYLMIO cybnonynsaumi num-
¢ounToB B 0TAANEHHbIE CPOKM NOUTE TPAHCMIAHTALMN ANMOTeHHbIX FeMONO3TUYECKMX CTBOMOBbIX

K/1eToK

Vpuna B. IanbueBa, Kcenus A. Hukudoposa, I0mmsa O. [JaBeigosa, Hukomait M. Kanpanos, Hatanes H. Ilonosa,
Vnbana B. MacmikoBa, Onbra C. CrapukoBa, Ekatepuna JI. Muxansiosa, ®@epysa A. OmapoBa, Bepa A. Bacunbesa,
Muxamun 0. [Ipoxos, [Jenuc B. Kamenbckux, Tatbana B. [anonoBa, Jlapuca A. Kysbmuna, Enena H. IlapoBirunukoBa,

Banepuii I. CaBueHko

HavyuonanvHulii meouyurHckuii uccnedosamenvckuti uenmp eemamonoeuu, Mockea, Poccus

Beepenue

Pasnuunble cxeMbl MMMyHOCynpeccuBHol Tepamyu (JICT)
II0-pa3sHOMY B/IMAIOT HA PEKOHCTUTYLIMIO MMMYHHBIX Kjle-
TOK. MenmneHHoe /MM HEINOJTHOe BOCCTaHOBJIEHUE OC-
HOBHBIX CYOIONy/IALMiI NUMQOLNTOB ABIAETCA OLHUM
U3 K/IIOYEBBIX MPEIATCTBUIL [y 0/IaroIoIy4HOrO MCXOfA
TPaHCIVIAHTAIMY aJ/UTOT€HHBIX T'eMOMOSTUYECKNX CTBOJIO-
BbIX K1eToK (a/wto-TI'CK). Llenp paboThI: OLleHUTD pe3yiib-
TaThl JIUTE/IBHOTO (IO OHOTO TOfia) MMMYHOMOHMTOPVHTA
cyOnony/sanmit MMMGOLUTOB Y MAlMeHTOB C pasINYHbIMU
cxeMaMI IocTTpaHcIranTanyonHoi VICT.

Matepuansl u metopbl

B nccnepoBanne BxIo4deHo 105 manyeHTOB, KOTOPBIM Bbl-
nonHun awo-TICK B ®TBY «HMMI] remartonorum»
Mumnsgpasa PO ¢ 2017 mo 2019 r. VICT 6suta 3 Tumos:
I. xmaccuueckas VICT (xVMICT), Bxmogaroniass aHTUTUMO-
uuraphbii ummyHorno6ymn; II VICT ¢ ucnonb3oBaHyeM
COYeTaHWIT MOCTTPAHCIVIAHTAIMOHHOTO LuKnopochamu-
ma (IIT-II®) u mpyrux mpemaparos; III. ap-T-krerounas
mernenys (TKI). B rpynmy ¢ kMICT Bximodens! 66 mauu-
eHToB ¢ HLA-coBMeCTUMBIM POACTBEHHBIM M HEPOACTBEH-
HbpIM JloHopoM. IIT-II® mcrmonpsoBaH y 27 MalMEHTOB C
HEpOJICTBEHHBIM HECOBMeCTMMBbIM foHOpoM. TK]l BbI-
IOMHWIN 12 HalMeHTaM C TaIUIOMeHTVYHBIM JOHOPOM.
Anams  cybmomymsiunit muMGOLUTOB IepudeprIecKoit
KPOBM OCYLIECTB/IAUIM Ha +3, +6, +9 1 +12 MecALpl nocie
awno-TI'CK. Onpenensimn abcontotHoe coepykanue T-xan-
mepoB (CD3*CD4*), T-UMTOTOKCUYIECKUX TUMPOIUTOB —
TIJI (CD3*CD8"), Harypanbubix Kmtepos — HK (CD3-
CD16*CD56%) u B-knetok (CD3 CD19*) ¢ ncrmonb3oBaHm-
em Habopa Multitest 6-Color TBNK (BD, CIIIA) na mpo-
toynoM nuromerpe FACSCanto II (BD, CIIIA). B xauectse
pedepeHCHBIX MHTEPBAIOB NCIIONb30BA/IN TaHHbIE MCCIIe-
mosanusa Xaiigykosa C.B. (2015). Cratuctideckuit aHammus
IaHHBIX IpoBofwK ¢ nomouibio GraphPad Prism 6. Cpas-
HeHJe KONMMYEeCTBEHHBIX NAHHBIX IPOU3BOAVIM METOILOM
ANOVA c¢ nompaskoil TbloKI JjiI HOPMAaNbHO pacIpefie-
JICHHBIX BeIMYVH VN C TOMOIbI0 KpuTepua Kpackenna-Y-
o/Iyca ¢ nonpasKoii JJaHHa [IA JaHHBIX C HEHOPMa/IbHBIM
pacrpeneneHueM.

Pe3synbtathbl

KomnyectBo T-X3/11€pOB IMOCTEIIEHHO HAPacTalo BO BCEX
TpyINIIax ¥ JOCTOBEPHO yBemnuuBanoch B rpymme kVCT k
+9 mec (p=0,001) u B IIT-LI® k +12 mec. (p=0,001) mocre
amno-TI'CK 1o cpaBHeHUIO ¢ +3 Mec, XOTA y 6OTbIIIeiT JacTy
MAIMEHTOB TaK U OCTANIOCh HIDKe pedepeHCHOro MHTepBa-
na. A6comornoe uucno TIJT nmpu nposenenun TK]L 6p110
HIDKe BO BCeX TOYKax HabmromeHus o cpaBHenuio ¢ KVICT
u IIT-II®. B rpymnax xVICT u I[IT-I® x +9 (p=0,0001 un
p=0,01) n +12 mec. (p=0,0002 u p=0,0002) konn4uectso TIJI
Hapactano. T-xannepoB u TIJJI He BoccTaHaBIMBAMUCD Y
6onpieit yacty manyentos ¢ TKII maxke Ha +12 Mec. mmociie
amwno-TT'CK (puc. 1). Komruecrso HK y manyeHToB rpymmsl
TK]J y>Ke Ha paHHMX CpOKax ObUIO B IIpefie/lax HOPMa/IbHBIX
sHadeHuil. B rpymme xVICT abcomotHoe xomryecTBo HK
mocTurano pedepeHCHOro MHTepBaja TONbKO K +9 Mec., u
TOCTOBEPHO YBeIMYMBANIOCh K +12 Mec. (p=0,006). Ha +6
mec. B rpynne kVICT HK 6b110 Menblue, yem B rpyme ITT-
[® (p=0,044) (puc. 1). Yucno B-knetok kK +9 n +12 mec
OBbIIO BBIIIE ITO CPAaBHEHMIO € +3 MecC. y IaLMeHTOB MOCIIe
kVICT (p=0,002 n p <0,0001) u B rpymnne [TT-1I® (p=0,002 n
p <0,0001). Ha +12 mec. uncno B-xnetok B rpynie IIT-1®,
6b1710 BhIlIe, yeM B rpymie kVICT (p=0,014) (puc. 1).

BoiBogbl

[Tpumensembie cxembl VICT 3HauMMO BAMAIOT Ha BOCCTa-
HOBJIEHJ€ OCHOBHBIX CYOIIONMYIIALNMIT TMM(OLUTOB fjaxKe B
oTpaneHHble cpoku nocie anno-TT'CK. Komnuectso T-xa51-
IIEPOB He BOCCTAHABAMBAETCA K +12 Mec. Y IallMEHTOB C
TK], TLJI 65110 Bcerna Menbire, yeM mpu KVICT u ITT-1O.
ITpu IIT-® B-xnerox 1 HK 65110 60n1b111€, YeM mpu KVCT.

KnioueBble cnoBa

VIMMyHOCYIIpeccuBHasA Tepamys, MOCTTPaHCIUIAaHTAIVIOH-
HbIT MKknopocdamny, ap-T-kreToynas gemtenys, cyomo-
IyALNY TUMPOIUTOB, IIPOTOYHAS I[UTOMETPUA.
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Application of selected (D34+ cells for the treatment of poor graft function after allogeneic
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Introduction

Poor graft function is a complication of the allogeneic bone
marrow transplant, characterized by the presence of 2 or
3-lineage cytopenia within 14 days of confirmed engraft-
ment, with complete or mixed chimerism, in which donor
hemopoiesis comprises more than 95%. According to the
National Research Center for Hematology, the frequency of
poor graft function ranges from 5.3 to 25%, depending on
the source of hematopoietic stem cells (HSC), and the type
of transplantation. Poor graft function is associated with
high risks of infectious and hemorrhagic complications,
and transplant-associated mortality. There is currently no
uniform approach to the treatment of poor graft function
among transplantation centers, but we believe that applica-
tion of selected CD34+ donor cells may be one of effective
and safe therapies. The aim of the work was to assess the ef-
fectiveness and safety of the use of selected CD34+ cells in
the treatment of poor graft function after allogenic stem cell
transplantation.

Materials and methods

The study included five patients who received CD34+ selec-
tive cell infusions at the National Research Center for He-
matology between 2018 and 2020. The group included two
patients after transplantation from related HLA-identity
donor, two patients from a non-related partially compatible
donor, one patient from a related haploid donor with TCR-
ab/CD19-depletion. The median age was 35 years (21-48 1).
The group of patients included two patients with acute leu-
kemia and three patients with non-tumor blood diseases
(MDS, AA, PMF). All patients had 100% donor hematopoie-
sis upon infusion of selected cells, according to bone mar-
row puncture data. Three patients had 3-lineage cytopenia
(granulocytopenia <0.5*10%/1, thrombocytopenia <20*10%/1,

hemoglobin <70 g/l after confirmation of engraftment),
one had 2-lineage of cytopenia and one had partial red cell
aplasia (PRCA), which could not be treated by convention-
al approaches (plasmapheresis, rituximab, plasmosorption).
In 80% of cases, graft hypofunction developed against the
background of infectious complications. The median for the
procedure was 130 days after allo-HSCT (102-410d). The
CD34+ cells were prepared using standard mobilization pro-
tocols (G-CSF 10 ug/kg) and apheresis from the same donor
as the “main” transplant. Thereafter, products with a median
CD34+ cell concentration of 98.83% (97.64-99.48%) were
selected by immunomagnetic separation. The median for
transfused CD34+ cells was 4.2 (3.16-6.8*10°/kg).

Results

A complete response (restoration of all hematopoietic lin-
eages, no transfusions requirements) was achieved in 4 pa-
tients. Median time for a complete response to the therapy
was 14 (13-30) days. In one patient, a partial response was
achieved, i.e., restoration of granulocytic lineage, reduced
needs for RBC transfusions, however, retained dependence
on platelet transfusions. No cases of GVHD have been re-
ported in the patients since recovery.

Conclusion

Despite the small sample of patients, one may argue that the
introduction of selected CD 34+ cells may be a sufficiently
safe and effective method of treating poor graft function. A
need for repeated HSCs donations from the donor is a suffi-
cient disadvantage of this method.

Keywords

Allogeneic hematopoietic stem cell transplantation, poor
graft function, CD34+ cells, selection.

anIMEHEHVIe CeJ1IeKTUPOBAHHbIX (D34+ kneToK ans neyexHus FVII'IO(I)VHKU,VIVI TPaHC1aHTaTa noaie
aNINoOreHHoN TpaHCNNaHTaL MK CTBOMOBbIX KNETOK KPOBY

Vnbsana B. MacniukoBa, Muxaun 1O. [Ipokos, [Jennc B. Kamenbcknx, Makcum A. Tensamos, Ekarepuna [I. MuxanbiioBa,
Hartanssa H. IlonoBa, Japes C. [lyoHsak, AnHa A. ImMutpoBa, Onbra M. Kopornesa, 3os1 B. Konosa, Mo6un V1. Axmenos,
Mapus B. Josrigenko, Onbra C. CrapukoBa, ®epysa A. OmapoBa, 9nbmupa V. Konbraesa, Bepa A. BacunbeBa,

JIapuca A. KysbmuHa, Enena H. ITapoBiunnkoBa

HavyuonanvHulii meouyuHckuii uccnedosamenvckuti yenmp eemamonoeuu, Mockea, Poccus

Beepenue

[uno¢pyHkuys TpaHciiaHtata (fanee — rUNOPYHKLINA) —
OCJIO>KHEHNE TPAHCITAHTAIN a/VIOT€HHOTO KOCTHOTO MO3-
Ia, XapaKTepusyIlleecss Halu4yueM 2-X WIN 3-X POCTKOBOI
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LUTONEHNM Ha NPOTHKeHUN 14 pHeN 1mociae KOHCTaTalun
IPYDKMBIEHNA TPAHCIUIAHTaTa, C TOJHBIM MM CMeENIaH-
HBIX XVMMepM3MOM, IpU KoTopoM 6Gomee 95% cocTaBiseT
moHopckoe KposeTBopeHue. Ilo mannpim OI'BY «HMMUIL
remaronorun» MunsgpaBa Poccunm dactora runodyHK-
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UM COCTaBJsieT OT 5,3 10 25% B 3aBUCUMOCTU OT MCTOY-
HIKa TeMOTOaTM4Yecknx cTBonmoBbix kietok (I'CK) u Buma
TpaHCIUTAaHTALNN. [MIOPYHKINS CONpsDKeHa ¢ BBICOKMMU
pucKamMy pasBUTUS MH(DEKUMOHHBIX, FeMOPPAarnvecKux
OCJIO)KHEHMII U TIETA/IbHOCTBIO aCCOLMMPOBAHHOM C TPAHC-
IIaHTanKen. B HacToAlee BpeMs He CYIeCTBYET eIMHOIO
[IOfIXO/ja B Tepamnuu IMIOQYHKINY CPely TPaHCIUIAaHTallN-
OHHBIX I[eHTPOB, OfIHAKO, II0 HallleMy MHEHMIO, O[HUM U3
3¢ deKTUBHBIX 1 6€30MacHBIX METOLOB TePAINy SIBSETCS
BBefleHMe ceneKTupoBaHHbIX CD34+ kmeTok moHopa. Lle-
7bI0 pabOTHI SABJSIIOCH OLEHUTDH 3G GeKTUBHOCTD 1 6e30-
MIACHOCTDb IIpMMeHEHUsA ceneKTupoBaHHbIX CD34+ KeTok
IUIsL JIe9eHUS TSDKEIbIX ITMIOQYHKINIT TPAHCIUIAHTATA.

Marepuanbl n meToabl

B mccnemoBaHme 6bII0 BKIIOYEHO 5 MAIVIEHTOB, KOTOPHIM
B nepuog ¢ 2018 mo 2020 rog B ®PI'EY «HMMUII rematorno-
run» Obuta BbionHeHa MHOYsus CD34+ cenekTupoBaH-
HBIX KJIETOK. B rpymnmy Bouum 2 mamyeHTa IIOCIe TpaHC-
IJIaHTaIMM OT popcTBeHHoro HLA-mpmeHTMYHOTO JOHOPA,
2 — OT HEPOACTBEHHOTO YaCTUYHO-COBMECTVIMOTO JIOHOPA,
1 - OT pOACTBEHHOTrO raroneHTuaHoro qoHopa ¢ TCRab/
CD19-pennenueri. Megnana Bo3dpacta cocraBuia 35 jer
(21-48 11.). B rpynmy nanmeHTOB IIONanM 2 MaljMeHTa CTpa-
JAIOIIVX OCTPBIMU JIEVIKO3aMM, ¥ 3 MalieHTa C HeOIyXoJe-
BbiMK 3aboneBanusiMu Kpou (MJIIC, AA, [IM®). ¥V Bcex
TMIAIVIEHTOB K MOMEHTY BBEJIeHN CE/IEKTVPOBAHHBIX KJIETOK
COXPAHAJIOCH, IO JAHHBIM ITYHKIVMM KOCTHOTO MO03ra, 100%
IOHOPCKOE KPOBeTBOpeHMe. Y Tpex MalieHTOB Obuta 3-X
pocTKoBas LuToleHMs (rpanynoumronenHus <0.5%10%/,
TpomboryTonennsa <20*10°/1, remornobun <70 r/m mocie
KOHCTATal[UJ MPVDKUB/IECHN), Y OGHOTO — BYXPOCTKOBasd
U Yy OJHOTO — IIapLuMa/jbHasg KPAcHOKIETOYHAs aIlIasyid
(IIKKA), He mopmaouiasics CTaflapTHOMY JedeHuto (Ias-
Mmadepes, purykcuma6, mrasmocopbuys). B 80% cnydaes
runoyHKIVS pasBuIach Ha poHe MH(PEKIMOHHBIX OCTIOXK-

HR-04

HeHMI. MefuaHa BBIIIOTIHEHUA IPOLeRyphl cocTaBuaa 130
muert mocme amno-TTCK (102-410 m). 3arotoBka CD34+
KJIeTOK IIPOBOAMIACH C MCHONTb30BAaHMEM CTaHAPTHBIX
npotokonoB Mobuausaunn (I-KC® 10 mkr/kr) u adepesa
OT TOTO YK€ JOHOPa, YTO U «OCHOBHOI» TpaHcIvtaHTat. [1o-
CJIe 9TOT0 METOIOM VMMYHOMArHUTHOI Cermapanunu ObUIn
IIO/Ty4YeHbl IPOAYKTHI, MefiaHa KoHLeHTpanyy CD34+ kie-
TOK B KOTOPBIX cocTaBuia 98,83% (97,64-99,48%). Menuana
HepeNNThIX KIeTOK cocrasumia 4,2 (3,16-6,8¥10%/kr CD34+
KJIETOK).

Pe3synbtatbl

[Tonublit oTBeT (BOCCTAaHOB/IEHME BCEX POCTKOB KpPOBET-
BOpEHMsA, OTCYTCTBME 3aBUCUMOCTY OT TpaHCQy3uit) Obl1
HOTy4eH y 4 manyeHToB. MeayaHa IIO/IHOTO OTBETA Ha Tepa-
o cocTaBuia 14 gueit (13-30 71.). Y ogHOro nanyesTa 6bi1
TOCTUTHYT YaCTUYHBI/ OTBET — BOCCTAHOBJ/IEHIE I'PaHY/IO-
IIUTapHOTO POCTKA, YMEHbIIEH)Ee 3aBUCHMOCTU OT TpaHC-
¢by3uit spuTpOLUTAPHOI B3BECH, OFHAKO COXpaHsAeTCs 3a-
BUCUMOCTb OT TpaHcdysuii TpoMmbokoHIeHTpara. Ilocme
BOCCTAQHOBJICHNA Y TTAIIVIEHTOB He ObII0 3a(pMKCUPOBAHO HU
opHoro ciy4as passurusa PTIIX.

3akniouyeHue

Hecmotpst Ha Many BBIOOPKY IHAI[IEHTOB, MOXXHO yTBep-
KIaTh, YTO BBefleHNMe ceneKTupoBaHHbIX CD34+ kmerox
MOXXET SIB/IITHCS [JOCTATOUHO Oe30macHbIM 1 3¢ deKTuB-
HBIM METOZ[OM JIedeHNs TMIOQYHKIUY TpaHCIUIaHTaTa. He-
TOCTaTKaMy METOfa SIB/ISIETCS] HEOOXOMMOCTD TOBTOPHOI
moHanuu I'CK ot goHOpa.

KnioueBble cnoBa

AjloreHHass TpPaHCIUIAHTALMA TeMOIIOSTUYECKUX CTBO-
JIOBBIX KJIETOK, TIMIOQYHKLMA TpPaHCIUIAHTAaTa, KJIeTKU
CD34+, cenexius.

CD45RA- fraction reinfusion impact on the T-cell subpopulations of the bone marrow in
patients after allogeneic hematopoietic stem cell transplantation from a haploidentical donor
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Introduction

Given the limited number of donor registries in the Russian
Federation, it is becoming increasingly common to use a hap-
loidentical transplantation. Currently, there are several ap-
proaches, including the TCRap depletion method (Maschan
M.A,, et al), which has come from paediatric practice, when
performing haploidentical transplantation. One of the fea-
tures of this procedure is a scheduled reinfusion of CD45RA
fraction on days 0, +30, +60, +90 after the transplant. De-
spite its effectiveness shown in some works, the impact of
this reinfusion upon reconstitution and structural composi-

tion of bone marrow in adults and children remains unclear.
The purpose of the present work was to evaluate the impact
of CD45RA" reinfusion upon the marrow T-cell composition
in the patients after haploidentic transplantation.

Materials and methods

Nineteen patients were included in the study. All the patients
were transplanted from related haploidentical donors. Ex
vivo TCRaf depletion with CD45RA" reinfusion was per-
formed in seven cases on the day 0, +30, +60, +90 (dose of
CD45RA" was 50*10*/kg), and 12 patients were also trans-
planted with TCRap depletion, without infusion of CD45RA
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fraction. Clinical characteristics of the patients are presented
in Table 1. All the patients included into the study exhibited
primary engraftment of the hematopoietic transplant. The
subpopulation composition of CD4* and CD8" T-cells was
studied in bone marrow samples on the day +30, +90 (before
CD45RA" reinfusion), +180 and +365 using flow cytometry
(BD FACS Canto II, Becton Dickinson, USA). The follow-
ing subpopulations were studied: T-naive and stem memory
cells (Tnv+Tscm) - CD45R0-CCR77CD28"; T cells of central
memory (Tem) - CD45R0*CCR7*CD28"; transition memo-
ry T cells (Ttm) - CD45R0*CCR7-CD28*; T-cells of effector
memory (Tem) - CD45R0*CCR7-CD28; T-terminal effec-
tors (Tte) - CD45R0-CCR7-CD28". Statistical analysis of
data was carried out using IBM SPSS v.23 statistical software
(USA). Shapiro-Wilk criterion was used to check the normal
distribution of the samples under study. Due to abnormal
data distribution, The Mann-Whitney U-criterion was used
in analysis between the two independent samples. The p-val-
ue <0.05 was considered statistically significant.

Results

The effects of CD45RA- fraction reinfusion upon bone mar-
row structure in patients after haploidentic transplantation

Table 1. Clinical characteristics of the patients

HEMATOPOIETIC RECONSTITUTION |

are shown in Fig. 1 and 2. No significant differences were
found between patients with CD45RA fraction reinfusion
and patients without it. Thus, according to our data, the
CD45RA" fraction reinfusion on the days 0, +30, +60, +90
at a dose of 50*10*/kg does not significantly affect the bone
marrow composition in the patients after haplo-SCT.

Conclusion

According to our previously published data, only 2.24% of
transfused CD45RA cells are represented by the cells with
Tem phenotype (i.e., about 11200 transfused cells per kg
of body weight). This dose is probably suboptimal to affect
the structure of the bone marrow in any significant way. Al-
though CD45RA" reinfusion is a safe and, according to some
publications, an effective method of preventing undesirable
events after transplantation, the immunological effects of
this intervention have yet to be evaluated with respect to fur-
ther adjustment of this method for adult patients.

Keywords

Hematopoietic stem cell transplantation, haploidentical,
TCR af-depletion, CD45RA" reinfusion.

Reinfusion of CD45RA" fraction Without CD45RA- reinfusion
Age 22 (21-24) 28 (17-57)
Sex Women 1 143% 10 76.9%
Men 6 85.7% 3 231%
Disease MDS 1 143% 1 11%
ALL 6 85.7% 4 30.8%
AML 0 0% 8 61.5%
Disease status 1CR 5 N.4% 9 69.2%
2(R 2 28.6% 4 30.8%
Source BM 0 0% 0 0%
SC 7 100% 13 100%
aGVHD 0 grade 4 571% 10 76.9%
1 grade 3 429% 3 231%

MDS, myelodysplastic syndrome; ALL, acute lymphoblastic leukemia; AML, acute myeloid leukemia; CR, complete remission. BM, bone mar-

row; SM, stem cells; aGVHD, acute graft-versus-host disease
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Figure 1. Ratio of (D4+ cells in the patients at different
times after haploidentical transplantation with TCRaB
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Figure 2. Numbers of (D8+ cells in patients at different
times after haploidentical transplantation with TCRap
depletion
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Brnnaumne penndysnm (D45RA” dpakumm Ha T-KNeTouHbI CybnonynsLMOHHbIA COCTaB KOCTHOrO MO3ra
V NaLMEeHTOB NOUIE afIIOreHHON TPAHCM/IAHTALMN FeMONO3TUYECKMX CTBOJSIOBBIX KIETOK OT raniou-

aeHTnuHoro goHopa ¢ TCR/CD19 aB-penneumeit

Vnbana B. MacmikoBa, Hatanba H. ITonosa, ®epysa A. Omaposa, I0ma O. [JaBeinoBa, Hukonait M. Kanpanos,
Muxamun IO. [Ipoxos, [Jenuc B. Kamenbckux, Bepa A. BacunbeBa, Vipuna B. Tanpuesa, /lapuca A. Kyspmuna,

Tarbana B. lanonoBa, Enena H. [lapoBnuynukoBa

HavyuonanvHulii meouyurHckuii uccnedosamenvckuti uenmp eemamonoeuu, Mockea, Poccus

Beepenue

YuurbiBag, 4To mOHOpcKMe permctpbl B Poccuiickoit ®e-
Jepalyy OrpaHUYECHBI, BCe Yallle B IPAKTUKe IIPUXOJUTC
npuberarh K ralVIONAEHTUYHON TpaHCIUIaHTanu. B HacTo-
sAlee BpeMs CYIIeCTBYeT HeCKOIbKO IOfIXO/IOB IIPY BBIIION-
HEeHIY TaIUIOMIEeHTUYHOI TPAHCIVIAHTAIVM B TOM YUCTIe U
TIpMIIeAMNIT U3 TefuaTpudeckoil nmpaktukyu meron TCR/
CD19 of-pemnenun (Macyan M.A. u coasr.). OgHoit 13
0COOEHHOCTelT 3TOI MPOLEAYPHI SIB/ISIETCS IUIAHOBAs pe-
nHdysusa CD45RA™ ¢ppakuuu B 0, +30, +60, +90 guM moce
TpaHCIUTaHTany. HecMOTpA Ha IIOKa3aHHYIO B HEKOTOPBIX
paboTax 93¢ HeKTMBHOCTD, BIUAHNE 3TOJ perHY3UM Ha pe-
KOHCTUTYLIUIO ¥ CTPYKTYPHBIiI COCTaB KOCTHOTO MO3Ta KaK
y JieTell, TaK ¥ Y B3POC/IBIX OCTaeTCA HeBbIACHeHHBIM. Llenn
paboTbl: onennTh BimAHNe penHdysuu CD45RA" ¢ppakuun
Ha T-K/IeTOYHYIO CTPYKTYPY KOCTHOTO MO3Ta Y IAIL[VIeHTOB
II0CJIe TAIUIOMAECHTUYHON TPAHCIUIAHTALVIM.

Matepuansl n meToabl

B uccnegoBanne 66110 BKIHOYeHO 19 maieHToB. Beem ma-
IJleHTaM OblIa BBIIO/IHEHA TPAHCIUIAHTALVS OT POACTBEH-
Horo ramnoufertTnyHoro goxHopa ¢ TCR/CD19 of-gmeme-
nusi. Beegenne CD45RA- ¢paxunu B 0, +30, +60, +90 fHu
(mosa CD45RA" kneTok cocrasisa 50¥10%/kr) 6610 BbI-
HOJTHEHO 7 TaljyieHTaM, OCTaabHbIM 12 — nudysus CD45RA"
¢dpakuuyu He BBITOMHsIACh. KNMHMYeCKe XapaKTepUCTUKN
HALMEeHTOB IpefcTaBieHbl B Tabm. 1. Y Bcex manyeHTos,
BK/IIOUYEHHBIX B MCC/IEOBaHNe, ObITIO KOHCTATMPOBAHO Iep-
BMYHOE MPIJDKUBJIEHNE TPaHCIUIAaHTAaTa. B KOHTpOJIbHbIE
cpokn Ha +30, +90 (mo pemuoysun CD45RA" dpakyun),
+180 u +365 guu Ha mporouHoMm nutomerpe (BD FACS
Canto II, Becton Dickinson, CIIIA) B o6pasiax KOCTHOTO
MO3ra MCCIIEROBAJICS CYONONy/sLMOHHBIN cocTaB CD4* u
CD8" T-kmerok: T-HauBHBIE U CTBOIOBbIE KIETKM MaMSITI
(Tnv+Tscm) - CD45R0-CCR7+CD28%; T-Kk/meTKM LieHTpasib-
Hoit mamat (Tcm) — CD45R0*CCR7+CD28*; T-ximeTku
tpansutopHoi mamatu (Ttm) - CD45R0*CCR7-CD28%
T-xnetku apdexropuoit mamsatu (Tem) - CD45R0*CCR7-
CD287; T-tepmmuanbuble sddexropnr (Tte) — CD45R0-
CCR7-CD28". CraTucTuyeckuii aHamm3 JaHHBIX ITPOBOUII-
Cs1 C MICIIO/Tb30BaHMEM CTaTUCTUYecKoro makera IBM SPSS
v.23 (CIIA). [Ina mpoBepkM HOPMaabHOCTH pacIpererne-
HIISI MICCTIEyeMBIX BBIOOPOK ObLI MCIIONB30BAH KPUTEPUI
[Manupo-Ynnka. YunuteiBass pacupefeneHye, OTINYHOE OT
HOPMAJIbHOTO, B JJa/IbHEJIIIeM I OLIeHK! Pas/Inamili Mex-
Iy [BYMs He3aBMCMMBIMM BBIOOPKaMM OBUI MCIIOIb30BaH
U-xpurepnii ManHa-YutHu. CTaTUCTMYECKM 3HAYMMbBIM
cuyTany sHadenue p <0.05.

Pe3synbtatbl

Bimsanne pemndysunm CD45RA™ dpakuyuym Ha CTPyKTypy
KOCTHOTO MO3Ta y MalJMeHTOB IOC/Ie TaIUIONJeHTUYHON
tpaucwrantanyu ¢ TCR/CD19 af-penrenneit mokasaHo Ha
puc. 1 u 2. Pasgmmumit MeXXRy mauyeHTaMn ¢ penHdysuei
CD45RA" ¢pakunnu u 6e3 Hee BbIABIEHO He ObUTO. Takum
06pasom, 10 faHHbIM Hatrelt paborsr pentdysns CD45RA
dpaxuyu B 0, +30, +60, +90 gum B gose 50*10*/Kr 3HAYMMO
He B/IUACT Ha CTPYKTYPY KOCTHOTO MO3Ia Y IAllMeHTOB IO-
CJIe TalUIOM/ICHTUYHON TPaHCIUIAaHTALVIN.

3aknyeHue

ITo mammMm maHHBIM, B cocTaBe IepenuBaeMbix CD45RA”
KJICTOK JIMIID 2,24% TpelcTaB/IeHO KIeTKaMI ¢ GPeHOTUIIOM
Tem (370 oxomo 11200 mepenyBaeMbIX KJIeTOK Ha KI' Beca
perumueHTa). SToit TO3bI, IO BCell BULVMOCTHU, HELOCTA-
TOYHO, YTOOBI 3HAYMMO MOBIUATH Ha T-KJIeTOUHYIO CTPYK-
Typy KOCTHOro mosra. HecMoTps Ha To, 4TO pemH(ysus
CD45RA" ¢paxunn sBsietcss 6e30macHbBIM 1 10 HEKOTO-
pbIM my6nuKanuaM 3¢pQPeKTUBHBIM MeTOHOM Ipoduiak-
TUKJ HeXXeNaTelbHbIX sABJEHUI IIOCTe TPAaHCIIAHTALUM,
UMMYHONIOIM4eckue 3¢¢eKThl NaHHOTO BMeIIATeNbCTBA
ele MpefCTOUT OLEHUTD C LIeNIbI0 MOCIeyIoleil KoppeK-
TUPOBKY JJAHHOJ METORMKMU MOJ HOTPeOGHOCTM B3POCIIBIX
HallMeHTOB.

KnioueBble cnoBa

TpancraHTanysa TIeMOIO3TUYECKUX CTBOJIOBBIX KJIETOK,
raiiouHieHTndHasA, ucromenne TCRafP, penndysun
CD45RA" K11eToK.
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Posttransplant cyclophosphamide versus ATG for graft-versus-host disease prophylaxis in
patients with inherited disorders undergoing allogeneic stem cell transplantation

Tatiana A. Bykova, Anna A. Osipova, Varvara N. Ovechkina, Ivan S. Moiseev, Alexander L. Alyanskiy, Elena V. Semenova,

Ludmila S. Zubarovskaya

RM Gorbacheva Research Institute of Pediatric Oncology, Hematology and Transplantation, Pavlov University, St. Petersburg, Russia

Contact: Dr. Tatiana A. Bykova, e-mail: dr.bykova@mail.ru

Introduction

Allogeneic hematopoietic stem cell transplantation (allo-
HSCT) is performed as a curative treatment for children with
non-malignant diseases. Graft-versus-host disease (GVHD)
is a potentially life-threatening complication, which restricts
opportunity for allo-HSCT. Usage of post-transplant cyclo-
phosphamide (PTCy) has resulted in low incidence of both
acute (aGVHD) and chronic GVHD (cGVHD). However,
clinical data on PTCy efficacy and rates of primary graft fail-
ure are rather scarce for the children with inherited diseases.
Our aim was to compare ATG vs PTCy-based GVHD proph-
ylaxis in the patients (pts) with inherited disorders following
allo-HSCT.

Patients and methods

The study included 83 pts, most of them were in childhood or
at a young age (median of 3 y.o., at a range of 7 mo to 33 y.0.),
with different types of inherited disorders (B-thalassemia, 3;
bone marrow failure syndromes, 30; inherited metabolic dis-
orders, 37; primary immunodeficiency disorders, 13) who
were enrolled into a retrospective study. Donor types were
as follows: matched/mismatched unrelated (MUD/MMUD),
68 cases; matched related donor (MRD), 8; haploidentical
(haplo) transplants, 7 cases. Conditioning regimens were
myeloablative (MAC) in 34 cases; reduced-intensity (RIC)
regimen, in 49 pts. The graft source were: bone marrow (BM)

in 61 cases, peripheral blood stem cells (PBSC), in 22 pts.
Twenty-five pts received PTCy-based GVHD prophylaxis
(50 mg/kg on days +3, +4); ATG-based GVHD prevention
was applied in 58 pts.

Results

Median follow-up was 27 months (range 1 to 174). The
five-year overall survival was 96% vs 61% in the PTCy and
ATG groups (p=0.014). The incidence of primary graft fail-
ure was 8% vs 12% in the PTCy and ATG groups (p=0.62).
Cumulative incidence (CI) of aGVHD grade 2-4 was 28%
vs 46% (p=0.07), aGVHD 3-4 grade was seen in 0% vs 25%
(p=0.008) in the PTCy and ATG groups, respectively. CI of
chronic GVHD was 17% vs 39% in PTCy and ATG groups
(p=0.2), extensive chronic GVHD was observed in 4% vs
23% (p=0.16).

Conclusion

We have currently found no differences in the incidence of
primary graft failure after HSCT in the mentioned group. A
significantly higher survival rate was observed in the PTCy
group, due to low incidence of severe acute GVHD.

Keywords

Inherited disorders, allogeneic hematopoietic stem cell
transplantation, posttransplant cyclophosphamide, graft
failure, graft-versus-host disease.

CpaBHeHue BapuanToB npodunaktuku PTIX Ha oCHOBe NOCTTPAHCNNAHTALMOHHOIO LuuKnodocda-
muga ¢ ATl-copepXalmmm pexxmmamu y nauueHToB C Hau1eACTBeHHbIMM 3aboneBaHnsiMK noce
a/IJIOreHHON TPAHCN/AHTALLMN FeMOMN03TUYECKUX CTBOSIOBbIX KIETOK

Tarbpsana A. beikoBa, AHHa A. Ocumnosa, Bapapa H. OBeuknna, ViBan C. Moucees, Anexkcannp JI. AnsHckmit,

Enena B. CemenoBa, Irogmuna C. 3y6apoBckas

HI demckoii onkonoeuu, emamonozuu u mparcnaanmonozuu um. P. M. Topbauesoti, ITepsviti Canxm-Ilemep6ypaeckuii 2ocy-
dapcmeenviii meOuyunckuti ynusepcumem um. V. I1. Ilasnosa, Carnxm-Ilemep6ype, Poccus

BeepeHue

AjnoreHHast TPAHCIUIAHTALMsI TeMOIOITUYECKNX CTBOJIO-
BbIX K1eTok (auro-TTCK) mupoko nmpuMeHserca y meTeit
C He3/I0KaYeCTBEHHBIMN 3a00/IEBAHUSAMMN CUCTEMbI KPOBIL 1
HAC/IeICTBEHHBIMY CUHAPOMaMI. PeakIiist «TPaHCIUIAHTAT
nporus xo3sanHa» (PTIIX) siBiseTcst moTeHIMANbHO OIlac-
HBIM U JKUSHU OC/IOKHEHIEeM, KOTOpOe OTpaHMYUBAeT
BO3MOXXHOCTb npuMeHeHuA anno-TTCK B ganHOI rpymme
marueHToB. IIprMeHeHNe TOCTTPAHCIVIAHTALMOHHOTO 1IN~
knodocpamupga (IITLIP) memMOHCTpupyeT CHIDKEHME da-
crotbl Kak octpoyt (oPTIIX), Tak u xpoumveckoir PTIIX
(xPTIIX), ogHaKO B HETCKOI HOIY/IALMM UCCIEHOBAHUA,
IOKa3bIBAOINX ero 9¢GdeKTNBHOCTD, @ TAKXKE ONNCHIBAIO-
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VX ITIOTEeHIMa/IbHble PUCKY IIEPBIMYHOIO HETIPYDKMB/IEHNUA,
HeMHOro4ncieHHsl. lenb paboTsl — cpaBHUTD 3¢ HeKTUB-
HocTb [ITI} B cpaBHeHnu ¢ ATT-comepkauMu cxeMaMu
npodunaktuky PTIIX, a TakKe OLEHUTD €ro BAVSIHME Ha
00111yI0 BBDKMBAEMOCTD 1 YaCTOTY HEPBUYHOTO HETIPYDKUB-
JIeHNs Y TAIIMEHTOB C HAC/TeJCTBEHHBIMM 3a00/TeBaHMAMU
nocne amno-TI'CK.

Martepuan u metogbl

B perpocmexTuBHOE HUCCIefOBaHUE ObUIO BKIIOYEHO 83
[AllMIeHTa, IPeMMYIIECTBEHHO JIeTCKOro Bospacra (oT 7
Mec. o 33 jieT, MeMaHa — 3 rojja), C pasIMIHbIMY HACTIeN-
CTBEHHBIMM 3a00/IEBaHMAMU (ﬁ—TanacceMI/m - 3, CMHAPOMBI
KOCTHOMO3TOBOJ HefoCTaTOYHOCTU — 30, HacmeICcTBEHHbIEe

@ cttjournal.com
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OormesHn obmeHa — 37, MepBUYHbIE UMMYHORE(PULNTHDIE
cocrosanus - 13). Amno-TT'CK oT HepofcTBeHHOTO TOHOpa
BBIIIO/IHEHA Y 68 IAIMEHTOB, OT POJCTBEHHOrO JIOHOPA —
y 8, TraIJIONIEHTNYHOTO JOHOpa — Y 7. MuenoabmaTuBHBII
pexnm koupuiyonnposanus (MAK) nposenen 34 maumeH-
taM, Hemuenoabmatusubiil (PVIK) - 49. B kayectBe 1McTOY-
HUKA TPaHCIUIAHTATa y 61 MallMeHTOB MCIIONb30BAJICA KOCT-
ub1t Mo3r (KM), y 22 — nepudepiieckie CTBOIOBbIE KIETKI
kpoBu (IICKK). B 3aBucumoct oT BapuaHTa IpOdUIaK-
tuky PTTIX, marvenTs! pasgenenst Ha 2 rpymmst: IITId B
mose 50 mr/kr Ha JI+3, [J+4 - 25 cnyuaes; ATT-conepxamiue
pesxumsl npodumaktuky PTIIX - y 58 maijueHToB.

Pesynbratbl

Menuana HabmrofeHust coctaBmiaa 27 MecsleB (fuarma-
30H 1-174). O6masa 5-71€THAA BbDKMBAEMOCTh COCTaBUIA
96% npotus 61% B rpynmax I1TI] n ATI, cooTBeTCTBEHHO
(p=0,014). Yacrora mepBUYHOTO HEMPVOKUBIIEHNs TPAHC-
ranTaTa cocrasmia 8% u 12% (p=0,62) B rpymmax IITLI
n ATI, coorBeTcTBeHHO. KyMynATHBHasA 4acTOTa OCTPOI
PTIIX 2-4 cremenu TsKecTy coctaBuiaa 28% mpoTtus 46%

1C-02

(p=0,07), 3-4 cr. - 0% nmpoTuB 25% (p=0,008) B rpymmax
IITH, m ATI, coorBercTBeHHO. KymynaTmBHas wyacroTa
passutusa xPTIIX coctaBmma 17% npotus 39% B rpymnmax
IITH¢ u ATT (p=0,2), pactipocTpaHeHHBIX $popM 4% mpo-
TuB 23% (p=0,16).

BoiBopbl

Ha MoOMeHT aHanmmsa He IOMYy4YEHO DPA3IM4YMil B YacTOTe
MEPBMYHOTO HENPIV KUBIEHUA TpaHCIJIaHTaTa B TpyIIe
HALMEeHTOB C HAaCIeiICTBEHHbIMY 3a00/IeBaHMAMMI. BpoKiBa-
emocTb B rpymie IITI¢} focToBepHO BhIIIe 3a CYET CHIKe-
HIIS YPpOBHA TsDKebIX popMm octpoit PTIIX, ognako pasmep
TPYNIIBL U JJIMTETBHOCTh HAOMIONEHN He IIO3BOJAIOT Je-
7IaTh OIHO3HAYHBIX BBHIBOJOB.

KnioueBble cnoBa

HacrnencrBeHnble 3aboseBaHusI, a/yIOTeHHas TPAHCIUIAH-
TaLys TeMONOITNIECKUX CTBOJIOBBIX KJIETOK, LIMKIOdOC-
damup mocse TPAHCIUIAHTALNY, HEJOCTATOYHOCTD TPAHC-
IIJIAaHTaTa, PEAKINA «TPAHCIUIAHTAT IIPOTUB XO3AMHa».

Influence of various prophylaxis regimens on the structure of acute graft-versus-host
disease in patients after allogeneic hematopoietic stem cell transplantation
Darya S. Dubnyak, Mikhail Yu. Drokov, Natalya V. Risinskaya, Vera A. Vasilyeva, Anna A. Dmitrova, Zoya V. Konova,
Natalia N. Popova, Olga S. Starikova, Ulyana V. Maslikova, Ekaterina D. Mikhaltsova, Mobil I. Akhmedov,

Mariya V. Dovydenko, Natalia M. Nikiforova, Olga M. Koroleva, Feruza A. Omarova, Elmira I. Kolgaeva,
Julia O. Davydova, Nikolay M. Kapranov, Larisa A. Kuzmina, Irina V. Galtseva, Andrey B. Sudarikov,

Elena N. Parovichnikova, Valery G. Savchenko

National Research Center for Hematology, Moscow, Russia

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

Introduction

Acute graft-versus-host disease (aGVHD) is a severe compli-
cation of allogeneic hematopoietic stem cell transplantation
(allo-HSCT). A lack of response to initial steroid therapy
significantly impairs long-term outcomes after allo-HSCT.
In many cases, aGVHD develops after immunosuppressive
therapy (IST) tapering/withdrawal, or after donor lympho-
cyte infusion (DLI). According to the National Research
Center for Hematology, more than half of patients with
aGVHD induced by DLI have grade 3-4 aGVHD. Our aim
was to assess the effect of different GVHD prophylaxis regi-
mens on post-transplant chimerism and aGVHD structure.

Patients and methods

Clinical analysis included 279 patients after allo-HSCT per-
formed from 2016 to 2020. The patients’ characteristics are
shown in Table 1. Chi-square test was used to analyze the
contingency tables. A p-value less than 0.05 was considered
as significant. The entire data analysis was conducted by
means of SPSS ver. 23 software (IBM, Chicago, IIl., USA).

Results

The results of our study are shown in Figure 1. Usage of horse
antithymocyte globulin (h-ATG) alone affected GVHD
structure in the patients after allo-HSCT from matched re-
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B immunosuppressive therapy taper
I after donor lymphocyte infusion

Figure 1. Influence GVHD prophylaxis regimens on the
development and structure of acute graft-versus-host
disease

lated donors (n=97). aGVHD developed in 31 patients from
this group: in de novo cases (n=13), 13.4%, whereas aGVHD
resulting from the IST tapering due to mixed chimerism
(n=10) was observed in 10.3%; after donor lymphocyte in-
fusions (n=8), in 8.2%. The situation is similar in a group of
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Table 1. Clinical characteristics of the patients
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Sex female/ male

53.8% (n=150)/46.2% (n=129)

Age (median with range) 35 (17-66)
Diagnosis

Aplastic anemia (n=7)
Muyelodysplastic syndrome (n=29)
Multiple myeloma (n=1)
Lymphoma (n=24)
Acute myeloid leukemia (n=133)
Acute lymphoblastic leukemia (n=69)
Biphenotypic acute leukemia (n=1)
Chronic lymphocytic leukemia (n=2)
Chronic myeloid leukemia (n=6)
Chronic myelomonocytic leukemia (n=1)
Muelofibrosis (n=6)

Conditioning regimen

MAC 24% (n=67)
RIC 76% (n=212)
Donor type

Matched related (ATG+CSA+ MTX+MMF) n=97
Matched unrelated (ATG+CSA+ MTX+MMF) n=83
Mismatched unrelated (ATG+ PT-CY+ CSA+MMF) n=43
Haploidentical (ATG+PT-CY+ CSA + MMF/T(R apB-depletion) n=56

patients with HLA-matched unrelated allogeneic hemato- Conclusion

poietic cells (n=83). Symptoms of aGVHD were developed
in 37 patients: de novo (n=19), 22.9%; aGVHD as a result of
reduction of IST due to mixed chimerism (n= 15), 18.1%,
and aGVHD after donor lymphocyte infusion (n=3) was re-
vealed in 3.6%. The pattern of GVHD was modified in the
patients with post-transplant cyclophosphamide (PTCy)
prophylaxis, or TCR CD19-depletion. HSCT from mis-
matched unrelated donor was performed in 43 patients.
aGVHD developed in 14 patients: de novo (n=11), in 25.6%;
aGVHD after IST tapering due to mixed chimerism (n= 1),
in 2.3%; aGVHD after donor lymphocyte infusion was ob-
served in 2 cases (4.7%). HSCT from HLA-haploidentical
donor was carried out in 56 patients. In this group, aGVHD
was confirmed in 14 patients: de novo (n=12), 21.4%; aG-
VHD as a result of IST tapering due to mixed chimerism
occurred in 1 case (1.8%); aGVHD after donor lymphocyte
infusion developed in 1 case (1.8%). The development of aG-
VHD due to immunosuppressive therapy taper was linked to
regimens with horse ATG (p <0.05).

Various GVHD prophylaxis regimens affect the frequency
and pattern of aGVHD. In case of hATG usage the frequency
of aGVHD associated with immunosuppressive therapy ta-
per due to mixed chimerism achieves 40.2 %. Meanwhile this
type of GVHD accounts for only 10.6% when using more
aggressive regimens like post-transplant high dose cyclo-
phosphamide (PTCy). Thus, it is necessary to use drugs with
adequate immunoablation for immunosuppressive therapy
regimens, that will contribute further to the achievement
of stable chimerism with subsequent avoidance of an early
withdrawal of immunosuppressive therapy and associated
aGVHD in the future.

Keywords

Acute graft-versus-host disease, post-transplant chimerism,
allogeneic stem cell transplantation.

BnusiHme pa3nnyHbIX peXxMMoB NPOGUNAKTUKM Ha CTPYKTYPY OCTPOIA PeaKkLmmn «TPaHCN/IaHTaT NpoTUB
X035IMHa»  NALMEHTOB NOCIe TPAHCMNAHTALIMK aNNIOreHHbIX FeMOMO3TUYECKNX CTBOMOBBIX KIETOK

Hapbsa C. Jy6uak, Muxann I0. [Ipokos, Haranbsa B. Pucunckas, Bepa A. BacunbeBa, AHHa A. [ImurtpoBa, 301 B. KoHoBsa,
Haranbs H. ITonosa, Onbra C. Crapukosa, Ynbsina B. Macnukosa, Ekarepuna [I. MuxansijoBa, Mooun V. Axmenos,
Mapus= B. Tosbigenko, Onbra M. Koponesa, ®epysa A. Omaposa, 9nbmupa V. Konbraesa, I0nnsa O. [JaBpigoBa,
Huxomnait M. Kanpanos, Jlapuca A. Kysbmuna, Vipuna B. Tanbnesa, Anppeii b. Cynapukos, Enena H. IlTaposnunnkosa,

Banepmuii I. CaBpueHko

HayuonanvHolii MeOuyuHckutl uccnedosamenvckuti yeHmp eemamonoeuu, Mocksa, Poccust

BeepeHue

Ocrpas peakuys TpaHCIUIAHTAT NpoTuB xo3anHa (0P TIIX)
OCTaeTCA TKETBIM OC/IOXKHEHJMEM Y IIAIVIEHTOB IOCIIe
TPAHCIUIAHTALMM a/UIOT€HHBIX TeMOIIOITUYECKUX CTBOJIO-
BbIX KIeTok (amo-TI'CK). OtcyTcTBMe OTBeTa Ha MHMIIU-
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a/JIbHYI0 Tepanuio crepougamu y 50% manyueHToB 3HAYMMO
YXYAIIAeT I0TOCPOYHbIe pesynbraThl mocie anno-ITCK.
Bo muorux cny4asx oPTIIX BosHmKaeT He de novo, a sB/-
€TCSl CIe[ICTBUEM CHIDKEHMs/OTMEHbl MMMYHOCYIPECCU,
a TaKke B pe3ynbraTe TpaHCQY3UM TMMPOLUTOB JOHOPA
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(TJI) npu cMeuranHOM XuMepusme. CTOUT OTMETUTD, YTO,
no ma"asiM PI'BY «HMUI] remaronorum», 6ojiee mMoI0BI-
Hbl nmanyeHToB ¢ oPTIIX, mupynuposannoi TJIJI, nmeror
oPTIIX 3-4 crenenn. llenb nccnenoBaHMA: MPOAHATU3UPO-
BaTb BIMSIHIE Pa3INYHBIX PeXXnMoB npodumaktuku PTIIX
Ha «CTaOMIbHOCTD» MOCTTPAHCIVIAHTAIIMIOHHOTO XMMepPU3-
Ma, OLIEHUTDb Pe3yIbTaThl BO3JECTBIA Ha IOCTTPAHCIIIAH-
TAIIVIOHHBI XMMePU3M, a TAKXKe €ro BIMAHME Ha CTPYKTYPY
oPTIIX

Marepuanbl n meToabl

B nccnemoBanme BKMHOYEHO 279 MallMEHTOB, IepeHeCIINX
amno-TI'CK B mepmop, 2016-2020 rr. XapakrepucTuka Ia-
L[MEHTOB NpuBeneHa B Tabnuie 1. [l aHanmsa Tabmui co-
MPSDKEHHOCTY ObIT UCIIONb30BaH KpUTEPUil XU-KBafipar.
3HaueHue p<0,05 cunTaay cTaTUCTUYECKY 3HAUMMbIM. Bechb
aHA/IN3 JIaHHBIX IIPOBOAVIM C Mcnonb3oBaHueM SPSS ver.
23. (IBM, Chicago, Ill., USA).

Pe3ynbratbl

Ha pucynke 1 mokxasaHo, 4TO UCIIOTIb30BaHMe TOIBKO JIOLIA-
punoro ATT (mATT) Bnuaer Ha cTpykTypy PTIIX y manm-
eHrtos nocne auto-TI'CK ot popcTBeHHOTO IoHOpA. B 3TO0M
rpynine y 31 manueHTa KOHCTaTupoBaHo passuTue oPTIIX:
de novo — 13,4% (n=13); oPTIIX B pesymbraTe CHIKEHINs
nmmMyHocympeccuBHol Tepamvu (VICT) BcmemcTBue cme-
HIAHHOTO KpoBeTBopeHus — 10,3% (n=10); moce Tpancdy-
3y mM$OoUUTOB JoHOpa — 8,2% (n=8). Cxoxas cUTyanus
Hab/MIoaeTCs NpYM TPAHCIUIAHTALMU OT HEPOJCTBEHHOTO
HLA-upentuyHoro gonopa. Y 37 6onpubix (44,6%) passu-
nach kmuHuKa oPTIIX: de novo - 22,9% (n=19); oPTIIX Ha
¢one cayoxenns VICT BemeAcTBIE CMEIIAHHOTO KPOBETBO-
pennst — 18,1% (n=15); oPTIIX mocne Tpancdysnuu mmm-
¢omuros goHopa — 3,6% (n=3). B crydae ucrnonb3oBaHms

1C-03

IIT-I® nnn TCRab-pemneru crpykrypa PTIIX Mensercs.
Tak y manmeHTOB II0C/Ie TPAHCIUIAHTALUN OT HEPOJICTBEH-
HOTO 9aCTUYHO-COBMecTNMOro moHopa oPTIIX passuiach
y 14 6onbHbIX: de novo - 25,6% (n=11); Ha PpoHe CHIDKEHUS
VICT B pesynbraTe CMELIAHHOTO KpoBeTBOpeHMA — 2,3%
(n=1); mocme tpaHcysun muMPounToB goHopa — 4,7%
(n=2). TpaHcIIaHTAUA OT POACTBEHHOTO TaIIOUIEHTIY-
HOTO IOHOpA ObI/Ia BBIIONIHEHA 56 60/1bHbBIM. B aToit rpymme
y 14 manuenToB mogTBepxaeH anarnos oPTIIX: de novo -
21,4% (n=12); oPTIIX na ¢oue camkenns VICT B pe3yinb-
TaTe CMELIAaHHOTo KpoBeTBopeHnA — 1,8% (n= 1); oPTIIX
nocte TpaHcdysun mmdounnTos foHopa — 1,8% (n=1). Ta-
KuM obpasom, passutue oPTIIX Ha ¢done cumkenus VICT
6b1710 60mee xapakTepHO st pexxnuMoB ¢ TATT 6es IIT-1IO
(p<0.05),

3aknoyeHue

Vicnonp3oBaHue pasIMYHBIX PEXKUMOB HPOGUIAKTHU-
kn PTIIX BnmseT He TONMBKO Ha YacTOTY BO3HMKHOBEHMS
oPTIIX, Ho n Ha ee cTpykTypy. Vicnonb3osanne TATT mpu-
BOJUT K TOMY, uTo yactora PTIIX accoummpoBaHHoI1 ¢ KOp-
pexuuert cMemaHHoro xuMepusma jgocruraet 40,2%. B o
JKe BpeMsl, TIpY UCIIONb30BaHMY O0/lee arpecCUBHBIX PEXU-
MOB, Takux, Kak [IT-11®, na takoit Bug PTIIX npuxopurcs
ymib 10,6%. TakuM 06pa3oM, B pexxumax MMMYHOCYIIpec-
CMBHOJI Tepammy HeOOXORMMO MCIIONIb30BaTh IIperaparsl,
obnafaome afeKBaTHONM MMMYHOAOIALMel, YTO B [alb-
HeliieM OyfieT Clioco6CTBOBATb JOCTVKEHNIO CTAOUIBLHOTO
XuMepu3Ma ¥ IO3BOJIUT B OyAyIieM 136exarb paHHe! OT-
mensl VICT u cBsasannoit ¢ atum oPTIIX.

KnioueBble cnoBa

Octpas PTIIX, NOCTTpaHCIUVIAHTALIMOHHBIN XMMEPU3M,
TPaHCIUIAaHTALMA a/UIOT€HHBIX TeMOIIO3TUYECKIX K/IETOK.

Pulmonary complications in children after allogeneic hematopoietic stem cell transplantation
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Introduction

Although pulmonary complications occur in 40-60% of
pediatric allogeneic hematopoietic stem cell transplantation
(allo-HSCT) recipients, it is still unclear whether the diagno-
sis, disease stage, conditioning regimens, or graft-versus-host
disease (GVHD) prophylaxis influence their incidence. Our
aim was to assess the pulmonary complications rates in the
children with acute leukemia after allo-HSCT with different
conditioning and acute GVHD prophylaxis, i.e., post-trans-
plant cyclophosphamide (PTCy) versus ATG regimens.

Patients and methods

A total of 208 patients (pts) subjected to allo-HSCT in 2000-
2018 were included in the analysis. The median age was 10

years (range 0-18). The underlying diagnoses were AML
(n=94, 45%) and ALL (n=114, 55%). The disease status at
the time of allo-HSCT was 1* or 2™ remission. Condition-
ing regimens were myeloablative (MAC) in 128 (62%), and
reduced-intensity (RIC) in 80 (38%) pts. In 121 case (58%),
the HSC source was bone marrow (BM), in 83 (40%) periph-
eral blood stem cells (PBSC). In 4 cases (2%), BM+PBSC
combination was used. In 15 pts (7%), allo-HSCT was per-
formed from matched related; in 152 (73%), from unrelated,
and in 41 (20%), from haploidentical donor. The following
ATG-based aGVHD prevention regimens were used in 96
pts (46%), PTCy was administered to 112 (54%) patients +
calcineurin inhibitor (CsA/Tacro) + Cellsept + sirolimus.
Pulmonary lesions were assessed via X-ray and CT imaging,
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and functional respiratory tests. Overall survival (OS) was
evaluated by Kaplan-Meier method.

Results

Pulmonary complications following allo-HSCT were seen in
60.1% and 59.3% of RIC- and MAC-treated pts allo-HSCT,
accordingly. In RIC group, the 5-year OS pts with and
without pulmonary complications was 43.8% and 71.9%
(p=0.017); in the MAC group, OS was 55.5% vs 78.4%
(p=0.025), accordingly. For the subgroup free of pulmonary
complications, the PTCy-based aGVHD prophylaxis was
associated with better 5-year OS (86.4%) compared to ATG
recipients, in which it was 64.1% (p=0.05). However, there
is only a trend to significant difference in the patients with
pulmonary complications who showed 5-year OS of 58.8%
versus 42.1% for PTCy- and ATG-treated recipients, accord-
ingly (p=0.067). The 5-year OS was not affected by pres-
ence or absence of pulmonary complications in the pts with
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aGVHD (53.3% vs 65.9%, accordingly; p=0.268), while in
c¢GVHD subgroup their presence was associated with 5-year
OS decrease from 83.3% to 60.3% (p=0.036). The donor com-
patibility or sex, HSC source, or conditioning regimen did
not influence the pulmonary complications rate (p>0.05).

Conclusion

Development of pulmonary complications reduces 5-year
OS in the pts with ALL or AML receiving allo-HSCT in 1* or
2" remission, regardless of the conditioning regimen. Five-
year OS was better in PTCy vs ATG recipients with or with-
out pulmonary complications. Also, presence of pulmonary
complications is a stronger negative predictor of survival in
the pts with concurrent cGVHD, as compared to aGVHD
group.

Keywords

Pulmonary complications, allo-HSCT, children.

JlerouHble 0CNOXHEHMS y AeTei Noce anoreHHoi TpaHCNAAHTaLNUKU reMON03TMYeCKUX CTBOMOBbIX
knetok (anno-TICK) B 3aBUCMMOCTM OT MHTEHCMBHOCTY PEXMUMa KOHANLMOHUPOBAHNA N NPodUNaK-
Tku PTIX (nocTTpaHcnnaHTaunoHHbli uuknopocdamma npotus ATl)

Amnacracus C. @ponosa, Oneca B. Ilanna, Anuca I. Bonkosa, Ilonuna B. Koxxokaps, ’Keman 3. PaxmaHoBa,
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Beepenue

Jlerounbie ocnoxxHeHus BcTpevarTcs y 40-60% manyueHToB
nocrne aywio-TI'CK, ogHako He BBLAB/IEHDBI (GaKTOPBI, BIIA-
IoIMe€ Ha 9aCTOTY pa3BUTNA JI€TOYHBIX OCTIOKHEHU Yy Ae-
teit. Ilenb paboTel: OLEeHUTh YacTOTY pa3BUTHA JIETOYHBIX
OCTIOXKHEHMII y JIeTell C OCTPBIMU JIEVIKO3aMM ITOCTIE afjIo-
TI'CK B 3aBMCMMOCTM OT peXMMa KOHAUIVIOHNPOBAHNA U
npodwnaktuku oPTIIX (ITTL vs ATT).

MaumeHTbl M MeToAbI

B ananus Bxmo4yeHo 208 maunueHToB, B BO3pacTe OT 5 Mec.
1o 18 ner (menuana Bospacta 10 ner) nocne amwno-TT'CK 3a
niepuog ¢ 2000-2018 rr. Tnarzossr: OMJI - 94 (45%), OJUI -
114 (55%). Craryc 3ab6oneBanusa Ha MoMeHT ao-TI'CK -
l-1 wim 2-1 pemmccuu. PeXXMMbl KOHAMIMOHMPOBAHU
(PK): MAK - 128 (62%), PVIK - 80 (38%). Vicrounuk I'CK:
KM - 121 (58%), IICKK - 83 (40%), KM+IICKK - 4 (2%).
PopcTBeHHbIT COBMeCTUMBIIT ZOHOP — Yy 15 (7%) manyeHTos,
TaIUION/IeHTUYHBI — y 41 (20%) manyeHToB , HePONCTBEH-
HBI - y 152 (73%) manuentos. ITpodunakruka oPTIIX:
ATT - 96 (46%) wmm IITH¢ - 112 (54%) *uHrM6UTOPHI
kanpiyHeBpuHa (LIcA nnn Takpo) +Cemncent+cuponnumyc.
OneHKy XapakTepa M3MEHEeHMs B JIETKMX IIPOM3BOAVIIN Ha
ocuoBaunu — pexrrenorpammsel, KT, ®BJI. O6uiyio BbDKH-
BaemocTb (OB) onjennBanu merogom Karman-Maitepa.

Pe3ynbtatsl

YacToTa pasBUTKA JETOYHBIX OCIOKHEHUII IIOC/IE afljIo-
TI'CK cocraBuna - 60,1% u 59,3% nocne PVIK n MAK,
COOTBETCTBEHHO, YTO OfIMHAKOBO HETAaTMBHO BIMANO Ha
5-netHioro OB. IIpu PVIK OB 6e3 /1erouHbIX OCTIOXKHEHNIA
cocraBuna 71,9%, ¢ pasBUTHEM JIETOYHBIX OCTIOXXHEHUI —
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43,8% (p=0,017), mpu MAK OB 6e3 7erouHbIX OCIOXHe-
Hum - 78,4% vs 55,5% C neroyHbIMU OCIOKHEHVAMU
(p=0,025). B rpymmne 6e3 1erovHBIX OCIOKHEHUIT C HpPU-
menerneM ITTI¢ OB Bbie, yeM B Ipyile ¢ UCHOIb30BA-
HueM ATT 86,4% vs 64,1% coors. (p=0,05), mpu pa3sBUTUM
JIETOYHBIX OC/IOXKHeHui - 58,8% vs 42,1% (p=0,067), npu
cpasHernu rpynn ¢ IITI¢ u ATL, coors. V marmeHToB C
OoPTIIX (I-IV ct.) BIusAHME JIETOYHBIX OCnoKHeHui Ha OB
He ycTaHoB/IeHO: OB ¢ /1IerouHbIMU OCTIOKHEHVAMMU COCTa-
Bua 53,3%, 6e3 IerOYHBIX OCTIOKHEHNIT — 65,9% (p=0,268).
Y manuenTos ¢ xpPTIIX mpucoenHeHme IETOYHBIX OCTIOXK-
HEeHMI1 OKa3bIBaJIO OTpuIlaTesibHOe BanAHMe Ha OB - 60,3%,
OB maunenToB ¢ xpPTIIX 6e3 1erouHbIX OCTOKHEHMI CO-
craBuia 83,9% (p=0,036). Hamu 6b110 mpoaHanmn3mnpoBaHo
BIIMsIHUE APYruX (akTopoB: TuN AoHOpa, ncrounuk I'CK,
non penunuenta, PK, coBmectumocts HLA, xoTopble He
OKa3a/M BIMAHNUA Ha YaCTOTY Pa3BUTHA JIETOYHBIX OCTIOXK-
HEHUIL

BbiBopbl

Pa3BuTne 1€roYHBIX OCTIOKHEHMII CHIDKaeT 5-meTHor OB
manuedToB ¢ OJIJI, OMJI nocne anno-TI'CK BHe 3aBucu-
MOCTH OT MHTEHCUBHOCTU PEXNMMa KOHAVIVOHVPOBAHMA.
ITpu cpaBHeHMM c/6e3 JIETOYHBIX OC/IOXKHEHMII B IPYIIIax
IITL} vs ATT 5-nernsas OB 6bura Bbllle K IPUMEHEHUN
[ITLI} B xavectBe npodumaxktuky oPTIIX, npu aTom Hera-
TUBHBIT 9P PEKT TerOYHBIX OCTIOKHEHNIT B 60JIbIIIeN! CTelle-
Hu BbIpaxkeH npu XxpPTIIX o cpaBrenmio ¢ oPTIIX.

KnioueBblie cnoBa

Jlerounble ocnoxkHenns, amno-TI'CK, getn.
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Introduction

Today, the patients at various stages of allogeneic hemato-
poietic stem cell transplantation may be classified as persons
with “increased transfusion load” According to the data of
the National Research Center for Hematology (Moscow,
Russian Federation), during pre-transplant period, each
patient receives an average of 21.8 (0-62) transfusions of
platelet concentrates; from the moment of transplantation
to appearance of complete donor chimerism, the patients
are subjected to 12.6 (0-65) transfusions, and over the pe-
riod up to 1 year after allogeneic hematopoietic stem cell
transplantation (allo-HSCT) they receive a mean of 28.3
(0-118) transfusions of blood components. Moreover, some
of these patients develop refractoriness to platelet transfu-
sions mostly due to alloimmunization of HLA and HPA with
antigens of the platelet donor, which may negatively affect
the HSCT outcomes, especially due to alloimmunization be-
fore HSCT, or in the early post-transplant period. One of the
ways to overcome refractoriness to platelet transfusions is
the individual selection of compatible donor-recipient pairs
using platelet adhesion on the solid-phase. The aim of our
work was to evaluate the effectiveness of platelet concentrate
transfusions using an individual selection of compatible do-
nor-recipient pairs by means of solid-phase platelet adhesion
in the patients after allo-HSCT.

Materials and methods

Retrospective study of the effectiveness of 150 transfusions
of platelet concentrates was carried out in 13 patients after
allo-HSCT with diagnoses: MDS - 1, ALL - 3, AML - 9.
Among the patients there were 9 females and 4 males, the
median age was 40 (23-60) years. All patients had signs of re-
fractoriness to transfusions of platelet concentrates, accord-
ing to generally accepted criteria: two consecutive ineffective
transfusions of platelet concentrates that meet the standards
of procurement and storage, with a corrected count incre-

ment (CCI) after 24 hours (CCI24) less than 5 refractoriness
corrected increments (RCI). In all cases, an individual selec-
tion of matching donor-recipient pairs was applied using the
solid-phase platelet adhesion method (Capture-P, Immucor,
USA). The generally acceptance criterion are used as a crite-
rion for evaluating the effectiveness of transfusion: CCI24>
5RCL

Results

According to the results of the study, only 17.3% of transfu-
sions can be regarded as “effective” (Fig. 1), the median CCI
was -0.785 (-34.42 ... 31.5) RCL

CCI>5 —17.3%

-40 .

Figure 1. Efficiency of platelet concentrate transfu-
sions in patients after allo-HSCT

Conclusions

The study showed that the method of platelet adhesion on
the solid-phase does not satisfy the need for individual se-
lection of platelet concentrates, which requires the search for
alternative ways of solving the problem of refractoriness to
transfusions in patients with allo-HSCT.

Keywords

Donor, recipient, individual selection of the platelet concen-
trate, alloimmunization, hematopoietic stem cells transplan-
tation.

IPPeKTUBHOCTb TPAHCPY3Mit KOHLEHTPaTOB TPOMBOLMTOB Y BOMbHbIX MOCE TPAHCMIAHTALMN anno-
FeHHbIX FeMOMO3TUYECKNX CTBOMTOBbIX KNETOK C COMYTCTBYIOLLEN pedpaKTepHOCTbI0

Hennuc B. Kamensckux, Muxawnn 1O. [Ipokos, Virops B. Jyounkus, Onsra C. Kanmbikosa, Bepa A Bacunbesa,
Enena C. [lemugoBa, Hukonait M. Kanpanos, FOnusa O. [Jaseiosa, Kcennsa A. Hukugoposa, Makcum A. Tensos,
Apryp B. bynrakos, Vipuna B. Tanbuesa, Tatbana B. [anonoBa, JIapuca A. Kyspmuna, Enena H. ITapoBuyHukosa,

Banepumii I. CaBuenko

HayuonanvHolii MeduyuHckuil uccnedosamenvckuti yeHmp eemamonoeuu, Mockea, Poccust

Beepenue

Ha CeI‘O,[[HHI.LIHI/IIZ JE€HDb 6ONMbHBIX HA Pas3/IM9IHbIX 3STallax
aJIJIOTeHHOM TpaHCIUVTaHTAOUM TEMOIIOITUIECKNX CTBOJIO-

BBIX KJIETOK MOXXHO OTHECTM K KaTeTOPUM JIUI] C «IIOBBI-
IIEHHOJ TpaHCQY3MOHHOI Harpyskoil». Tak, 10 HaHHBIM
OIBY «<HMMI] rematonorun» Munsppasa Poccun, B me-
PMOJ HOATOTOBKM K TPAHCIUIAHTALIMY KaXK[bLI OO/IBHOI B
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cpenteM monmy4daer 21,8 (0-62) TpaHcdysuit KOHIIEHTPATOB
TPOMOOLIUTOB, B INEPMOJ OT MOMEHTa TPAHCIUIAHTALNU
IO TOsABJIEHMs IIOJTHOTO JOHOPCKOTO XuMepusma - 12,6
(0-65) TpaHcdysuit, a B meprof fo 1 roja mocie ayIoreH-
HOJ TPAHCIUIAHTAL[MM TeMOMOITUIECKUX CTBOMOBBIX KJIe-
toK (amno-TI'CK) - 28,3 (0-118). Hapany ¢ atum y dactu
TaKMX OOJIBHBIX BOSHMKAeT pe)paKTepPHOCTb K TpaHChy-
3UAM KOHIIEHTPAaTOB TPOMOOLMTOB BCIEICTBME a/UIOVM-
MyHusanum npeumymectseHHo HLA n HPA anturenamn
IOHOpa TPOMOOLNTOB, YTO MOXKET HETaTUBHO OTPA3UTHCS
Ha pesy/IbTaTaX TPAHCIUIAHTALMM, 0COOEHHO Ipu (HopMu-
POBAaHUM A/UVIOMMMYHM3ALNU [0 TPAHCIUIAHTALMM WIN B
paHHeM MOCTTPAHCIUIAHTAL[MOHHOM Iepuoge. OfHUM U3
CII0co60B mpeononeHnst pepakTepHOCTU K TpaHCPY3UAM
TPOMOOLIUTOB SIBJIAETCS MHAUBU/YATbHBIN TOOOP COBMe-
CTUMBIX IT1ap JOHOP-PeLUINEHT C IIOMOLIbIO afTe3UU TPOM-
6ounToB Ha TBepHOIT dase. Llenp MccIenoBaHUA: OL[EHUTD
9P PeKTUBHOCTD TpaHCPY3UiT KOHIIEHTPATOB TPOMOOLNTOB
C IIpMMeHeHVeM UHAVBUYaTIbHOTO TTOA60pa COBMECTIMBIX
ap JOHOP-PELUINEHT C MOMOLIBIO a/ire3ny TPOMOOLNTOB
Ha TBeppoit ¢ase y 6onbHbIX noce amno-TTCK.

Marepuanbl n metoabl

PerpocnexTuBHbBII aHam3 apdexTuBHOCTN 150 TpaHcdy-
311 KOHLIEHTPATOB TPOMOOLMTOB ObII IIpoBefieH y 13 60/b-
ubIx nocne awto-TTCK ¢ puarnosamu: MJIC - 1, OJIJT - 3,
OMII - 9. Cpeny 6ONIBHBIX ObIIO 9 XKEHIUH U 4 My>X4u-
HBI, MefiraHa Bo3pacrta coctaBuia 40 et (23-60 net). Bee
Oo/IbHBIE MMeNU NPU3HAKU pedpaKTepHOCTH K TpaHCy-
3MsIM KOHIIEHTPATOB TPOMOOIIMTOB, COIJIACHO OOIIEPUHS-
TBIM KPUTEPUAM: JiBe IOC/IefoBaTe/IbHble HeadeKTIBHbIE

1C-05
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TpaHCYsUM KOHIIEHTPATOB TPOMOOLIUTOB, COOTBETCTBY-
IOI[UX CTAaHJApTaM 3arOTOBKM 1 XpaHEHMUs, IPU CKOPpeK-
TUPOBAHHOM IPMUPOCTe TpoMmboruToB depes 24 (CIIT24)
vyaca MeHee 5 pacuerHbix efguHuI (PE). Bo Bcex cmydasx
OBUI TpYMeHEeH MHAUBUAYAIbHBIN HOZO0P COBMECTMMBIX
Hap HOHOP-PELNINEHT C TIOMOIIbI0 METOMA AfiTe3NI TPOM-
6oruToB Ha TBeppoit ¢ase (Capture-P, Immucor, CIIIA). B
KadecTBe KpUTepHs OLeHKU 3G PeKTUBHOCTI TPaHCPY3un
UCIO/Ib30BAJICS 001enpuHATHI Kputepuit: CITT24 >5PE.

Pe3synbtatbl

ITo pesynbraraM IPOBEEHHOTO JCCIENOBAHVS TONBKO
17,3% TpaHcdysnit MOXXHO paclieHuBaTh Kak «3¢p¢eKTus-
Heie» (Puc. 1), megmana CIIT npu satom cocraBuia -0,785
(-34,42...31,5) PE.

BbiBoAbI

ITpoBeneHHOe HCCIENOBAHIE IOKA3ATI0, YTO METOH afATe3nn
TPOMOOLIUTOB Ha TBEPHOII (hase He YAOBIETBOPsIET MOTPED-
HOCTH B MHIUBMAYA/JIbHOM II0Z60pEe KOHIIEHTPATOB TPOM-
601UTOB, YTO TpebOyeT IMONCKA A/IbTEPHATUBHBIX CIIOCOOOB
petteHyst Ipo6eMbl peppakTepHOCTH K TPAHCPY3UAM Y
maiueHToB ¢ ano-TI'CK.

KnioueBble cnoBa

JloHOp, peluNMeHT, MHAUBUAYaIbHbII TOOO0P, aTIONMMY -
HM3aLMA, TPAHCIUIAHTALMA a/UIOT€HHBIX TeMOIIO3TIYEeCKIX
CTBOJIOBBIX K/IETOK.
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Introduction

Partially matched unrelated donors significantly expand
the availability of allogeneic hematopoietic cell transplan-
tation (allo-HSCT). However, the choice of donor is most
often complicated by the availability of limited data on the
tissue typing of the donor-recipient pair. Paczesny et al. has
demonstrated that a mismatch for HLA-B locus in the pa-
tients increased the risk of severe graft-versus-host disease
(GVHD) in unrelated allo-HSCT. Our aim was to demon-
strate the impact of MHC-loci discordance upon the risk
of developing acute GVHD in allo-HSCT from partially
matched unrelated donors.

Materials and methods

We analyzed the results of 47 patients who underwent allo-
HSCT from partially matched unrelated donor within the
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period from 2013 to 2020. The analysis included patients
with mismatch in one MHC locus who had successtully
engrafted and lived for 100 days and more. Patient charac-
teristics are presented in Table 1. The patients had unrelated
donors with mismatches for HLA-A (n=20, 43%), HLA-B
(n=8, 17%), HLA-C (n=7, 15%), HLA-DR (n=10, 21%), and
HLA-DQ locus (n=2, 4%). The probability of GVHD was es-
timated using Kaplan-Meier method, and inter-group com-
parisons were assessed using the log-rank test. A p<0.05 was
considered significant.

Results

The results of our study are shown in Figure 1. HLA-A mis-
match was associated with higher risk of developing GvHD,
as compared with other loci mismatch (50% vs 22.2%,
p=0.05). HLA-B mismatch was not linked with higher risk
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Table 1. Characteristics of patients included in the
study

Diagnosis

Lymphoma 4% (n=2)
11% (n=5)
26% (n=12)

57% (n=27)

Muyelodysplastic syndrome

Acute lymphoblastic leukemia (ALL)
Acute myeloid leukemia (AML)

Chronic myeloid leukemia (CML) 2% (n=1)
Conditioning type
Muyeloablative conditioning (MAC) 13% (n=6)

Reduced-intensity conditioning (RIC)
Graft
Bone marrow

87% (n=41)

36% (n=17)
64% (n=30)

Hematopoietic stem cells
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of GvHD as compared with other loci mismatch (37.5% vs
33.3% p=0.05). No other HLA-mismatch loci were linked
with higher risk of GvHD.

Conclusions

The risk of acute GVHD in allo-HSCT from unrelated do-
nors with HLA-A locus mismatch proved significantly high-
er, compared to mismatches for other loci, while differences
at the HLA-B locus did not seem to have the same effect.
Thus, in order to reduce the risk of GVHD, when choosing
a partially matched unrelated donor, it is advisable to avoid
candidates with HLA-A locus mismatch.

Keywords

HLA loci, hematopoietic cell transplantation, acute GVHD,
unrelated donor.
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Figure 1. The impact of mismatches for MHC-loci (A, B, C, DR/DQ) upon the risk of developing acute GVHD
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Beepenue

HeponcTBeHHble YacTMYHO-COBMECTMMbIE JIOHOPBI CY-
IIECTBEHHO PaCUIVPSIOT BO3MOXXHOCTDb IPOBEICHMS ajl-
JIOTEHHOJ TPAHCIUIAHTAIMM TeMOIOSTUYECKNX KIIeTOK
(amno-TI'CK) M yBenM4YMBAIOT YMCIO JOCTYIHBIX IOHO-
poB. OpHako BbIOOpP TOTO WM MHOTO JOHOpA dYalle BCe-
rO 3aTpyfHEH HaIM4YMeM INIIb JAHHBIX O TUIIMPOBAHUNU

mappl JOHOp-penummeHT. S. Paczesny m coaBT. IoKasann,
YTO HECOBMECTVMMOCTDb IIap HOHOP-PeIMIINMEHT IO JIOKYCY
HLA-B yBenuumBaeT PMUCK pasBUTHA TAKENON peaKLNn
TpaHcIUTaHTaT npoTuB xo3syHa (PTIIX). Ienplo paborsr
OBI/IO TIOKA3aTh BIMSAHME PAsTUUUIL IO KXKJOMY M3 JIOKY-
COB IyIaBHOTO Komiuiekca ructocopmectumoctu (I'KC) na
BepOATHOCTD pasBuTus octpoit PTIIX mpu HepopcTBeHHOI
amno-TI'CK oT yacTM4YHO-COBMECTHMOTO IOHOPA.
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Hamu OpumM mpoaHanusupoBaHbl pes3yabraTbl 47 Hanu-
eHTOoB, KOTopsiM a/io-TI'CK 6bina BBIIOMTHEHA OT HEPOJ-
CTBEHHOTO YaCTUYHO-COBMECTVMOTO IOHOpa B IEPUOX C
2013 r. mo 2020 r. B ananmus ObUIM BK/IOYEHBI IMAIIVIEHTHI C
opanM pasmraneM 1o I'KC B mape moHOp-pennnment, mpu-
JKUBIINECSI, He MMeIolIjye MI060ro0 13 BUJI0B HECOCTOSITENb-
HOCTM TpaHCIUIaHTara U mpoxusiue 100 mHeit u 6Gornee.
XapakTepucTyuKa MalMeHTOB IpefcTaBieHa B Tabmuie 1.
V3 1yx y 43% (n=20) manueHToB 6BbUI HEPOJCTBEHHBII JO-
HOP C HECOBMeCTUMOCTBIO 110 ToKycy HLA-A, y 17% (n=38) -
mo nokycy HLA-B, 15% (n=7) - mo nokycy HLA-C, 21%
(n=10) - mo noxycy HLA-DR n y 4% (n=2) - no HLA-DQ.
Beposarroctp passutma PTIIX paccumTeiBamyu mo MeTomy
Kamana-Mariepa. CpaBHeHMe B IPyIIIax BHIIOTHSIN TIPU
nomouy log-rank recra. CraTucTudecky 3Ha4MMBIMU CUU-
Tamm pasmanA npu p<0,05.

Pe3synbtarsl

PesynbraTel mccnenoBaHmA IpefcTaBIeHbl Ha PUCYHKe 1.
Tak npy cpaBHeHNHU GONIBHBIX C HECOBMECTMMBIMIU JOHOPA-
M 110 10Kycy HLA-A 1 60/bHBIX, JOHOPBI KOTOPBIX MIMENN

IC-06
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HECOBMECTUMOCTD IO IPYTMM JIOKYCaM, BEPOSATHOCTb pas-
Butna PTIIX cocraBmsma 50% u 22,2% COOTBETCTBEHHO
(p=0,05). IIpu cpaBHeHNN ITap JOHOP-PELMIINEHT HECOBMe-
CTUMBIX 110 10Kycy HLA-B u pyrux map, BepoATHOCTD pas-
sutns octpoit PTIIX cocrasnama 37,5% u 33,3 % cooTset-
ctBeHHO (p=0,05). IIpu cpaBHeHMM BEPOATHOCTI PasBUTH
ocrpoit PTIIX y maiueHTOB ¢ JoOHOpaMi, HECOBMECTUMBIMUI
IO IPYTUM JIOKYCaM, Pas/INyuii TAK)Ke BBLIBIICHO He ObLIO.

3aknoyeHue

BeposTHOCTD Bo3HMKHOBeHM:A ocTpoit PTIIX y penumnmen-
TOB HEPOJCTBEHHBIX TPAHCIUIAHTATOB C HECOBMECTUMOCTBIO
o nokycy HLA-A 3Ha41uMo BblIllle, TPY 9TOM pa3nn4ys Mo
nokycy HLA-B B HameM uccnefioBaHIM TaKOTO BAUAHUA He
OKa3bIBaIOT. TakyM 06pa3oM, YTOOBI CHUBUTD PUCK BO3HUK-
HoBeHusA PTIIX npu BoIOOpe YacTUYHO COBMECTVIMOTO He-
POLCTBEHHOTO JOHOpa HeOOXOAMMO M3beraTb KaHIMIATOB
HECOBMeCTUMBIX 1o 1oKycy HLA-A.

KnioueBble cnoBa

HLA-m0Kyc, TpaHCITAaHTalMA a/UIOT€HHBIX T'eMOIIO3THYe-
CKUX KJIeTOK, ocTpasd PTIIX, HepofcTBEHHbIN TOHOP.

Impact of killer cell Immunoglobulin-like receptor-ligand mismatching on the outcomes of
haploidentical hematopoietic stem cell transplantation

Zoya V. Konova, Elena N. Parovichnikova, Ekaterina G. Khamaganova, Igor Yu. Uribin, Mikhail Yu. Drokov,
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Anna A. Dmitrova, Mariya V. Dovydenko, Olga S. Starikova, Darya S. Dubnyak, Elmira I. Kolgaeva, Mobil I. Akhmedoyv,
Vera A. Vasilyeva, Tatyana V. Gaponova, Denis V. Kamelskikh, Irina V. Galtseva, Larisa A. Kuzmina, Valery G. Savchenko

National Research Center for Hematology, Moscow, Russia

Contact: Dr. Zoya V. Konova, e-mail: konova.zoya@gmail.com

Introduction

Natural killer (NK) cells are an essential part of the innate
immune system directed against malignancy and infections.
Killer cell immunoglobulin-like receptors (KIR) influence
NK-cell activity by mediation of activating or inhibitory
signals upon interaction with HLA-C (C1, C2) ligands. In
terms of haploidentical hematopoietic stem cell transplan-
tation (haplo-HSCT), donor NK cells may become activated
against residual leukemic cells when the host lacks a ligand
that is present in the donor. Our aim was to evaluate the
impact of donor versus recipient killer cell immunoglobu-
lin-like receptor (KIR)-ligand mismatch (KIR-Lmm) on the
outcomes of haplo-HSCT in patients with hematological
malignances.

Patients and methods

We explored the impact of KIR ligand mismatching in 43
patients (20 males/23 females) with acute myeloid leukemia
(AML, n=18), acute lymphoblastic leukemia (ALL, n=17),
diffuse large B cell lymphoma (DLBCL, n=2), chronic my-
eloid leukemia (CML, n=1) and myelodysplastic syndrome
(MDS, n=5) who underwent haplo-HSCT at the Nation-
al Research Center for Hematology between July 2016 and
December 2019. Median age of the patients was 29 (18-58)
years. All patients underwent haplo-HSCT with in vivo
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Table 1. Patient's characteristics

| KIR-mm (n=24) |No KIR-mm (n=19)
Diagnosis, n (%)

« AML 9 (37,5%) 9 (47,4%)
. ALL 10 (41,6%) 7 (36,8%)
* MDS 3(12,5%) 2 (10,5%)
* DLBCL 1(4,2%) 1(5,3%)
« CML 1(4,2%)

Disease status, n (%)

* 1stCR 13 (54,2%) 11 (57,9%)
e 2" CRand 3CR 11 (45,8%) 8(42,1%)
Age, median (range) 26 (18-41) 33 (18-58)
Depletion, n (%)

* Invivo 10 (41,6%) 6(31,6%)
* Exvivo 14 (58,4%) 13 (68,4%)
Conditioning regimen, n (%)

e myeloablative 7 (29,2%) 6 (31,6%)
e reduced intensity 17 (70,8%) 13 (68,4%)

Source of stem cells, n (%)
e bone marrow 2 (8,3%) 1(5,3%)
e peripheral blood 22 (91,7%) 18 (94,7%)

(using post-transplant cyclophosphamide (PT-Cy), n=16)
or ex vivo (with previous TCR alpha/beta depletion, n=27)
T cell depletion. Median follow-up was 14.5 months. Pa-
tient’s characteristics are summarized in table 1. HLA-gen-
otype was determined by PCR-SBT (sequence based typing)

@ cttjournal.com
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in all donors and recipients included in this study. Presence
or absence of the functional KIR genes tested by KIR Gen-
otyping SSP Kit. The probabilities of OS and DEFS were esti-
mated using the Kaplan-Meier method, and univariate com-
parisons were assessed using the log-rank test. A p<0.05 was
considered significant.

Results

In our study, 24 out of 43 patients had KIR/KIR-ligand mis-
match (KIR-Lmm). Statistical analysis revealed that the pres-
ence of KIR-Lmm may significantly improve relapse-free
survival (RFS) (85% vs 36%, p=0.0131, Fig. A) and decrease
probability of relapse (15% vs 55%, p=0.1029, Fig. B) and
non-relapse mortality (NRM) (0% vs 17%, p=0.0437, Fig. C),
but the difference in overall survival (OS) was not significant
(68% vs 54.6%, p=0.0770, Fig. D). However, the improve-
ment in the graft-versus-leukemia (GVL) effect was not as-

time after allo-HSCT, months

sociated with an increase in both acute (KIR-Lmm - 21% vs
no KIR-Lmm - 26%, p=0.6733, Fig. E) and chronic GVHD
(18% vs 10.5%, p=0.5777, Fig. F) probabilities.

Conclusions

REFS was significantly better in patients who had KIR-Lmm.
This may be explained in part by earlier NK cell recovery af-
ter transplantation, compensating the lack of efficient T cells,
which is important in terms of haplo-HSCT with previous
TCR alpha/beta depletion. Our findings show that KIR-
Lmm in donor versus recipient direction could provide bet-
ter disease control after haplo-HSCT while avoiding GVHD
and NRM.

Keywords

Killer cell immunoglobulin-like receptors, haploidentical
hematopoietic stem cell transplantation.
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Figure 1. Effects of KIR receptors and their ligands upon the outcomes of HSCT from haploidentical donors (A, re-
lapse-free survival; B, relapse rates; C, non-relapse mortality; D, overall survival; E, aGVHD probability; chronic GVHD

probability)
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BnunsHue knnnepHbIX UMMYHOTNO6YNMHNOA06HBIX PeLenTopoB M UX NIMraHAO0B Ha Pe3ynbTaTbl TPAHC-
NNAHTALMK AJNIOTeHHbIX FTeMOMO3TUYECKNX KNETOK OT ranjiouAeHTUYHOro A0HOPa

301 B. Konosa, Enena H. ITapoBnunukoBa, Ekarepuna I. Xamaranosa, Vrops 0. Ypb16un, Muxaun O. [Ipokos,
Haransa H. Ilonosa, Yibana B. Macimkosa, ®epysa A. Omaposa, Exarepuna JI. Muxanbsiosa, Onera M. Kopornesa,
Anna A. [Imutposa, Mapus B. Tossraenko, Onbra C. Crapukosa, [Japbs C. Jyou:ak, dnpmupa V. Konbraesa,
Mo6un V. Axmenos, Bepa A. BacinbeBa, Tatbsina B. [anonoBa, [Iennc B. Kamenbckux, Vipuna B. Ianbuesa,

JIapuca A. Kysemuna, Banepuit I. CaBuenko

HavyuonanvHolii meouyuHckuii ucciedosamenvckuii yenmp eemamonoeuu, Mockea, Poccust

Beepenue

Harypanbuble xwuiepsl (HK) sBnaiorcs HeoTbemseMoil
JaCTbI0 BPOXK/IEHHOJ IMMYHHOJ CYCTEMBI, UX JeliCTBUE Ha-
IPaB/IeHHO INPOTUB 37I0Ka4eCTBEHHBIX HOBOOOPa3OBaHMI
u nHdpekuuit. Kunnepuole MMMyHOITOOYIMHIOROOHBIE pe-
penrops! (KIR) Bnusior Ha aktuBHOCTh HK-KieTok, omo-
Cpefysl aKTUBMPYIOLIMe VIV MHIMOVPYIOMIVe CUTHAIBI IIPK
B3anmoperictun ¢ muranfamu HLA-C (C1, C2). B cayuae
TPAHCIUTAHTAI[MM QJUIOTEHHBIX TeMOIIO3TUYECKUX KIeTOK
oT ramwroupeHTNYHoro foHopa (ramwmo-TI'CK), moHopckue
HK-kneTku MOTYT aKTMBUPOBATbCA NPOTUB OCTaTOUHBIX
NefIKeMIYeCKMX KJIETOK P OTCYTCTBUM Y NAIVIEHTA JINTaH-
ma st naruburoproro KIR-pererrropa nonopa. Lensio pa-
60TbI ObIIO Onpefienene BausiHue nHrnduTopHeix KIR-pe-
LIENITOPOB M UX JIMTAaHJOB Ha pes3ynbraThl ramno-TTCK y
MAIEHTOB CO 3/I0KaYeCTBEHHBIMI 3a00/IEBAHMAMM CHCTeE-
MBI KPOBI.

nall,I/IEHTbI n MeToAbl

B nccnemoBanme 6bU10 BKIIOYeHO 43 manmenra (20 Myx-
YMH/23 JKEHIVHBI) C OCTPBIM MMUETIOMIHBIM JIEIKO30M
(OMJI, n=18), octpbim mumMbobracTHbIM nerikozom (OJIJ],
n=17), guddysnoit B-kpymnroxnerounoit mumepomoir (Jb-
KKJI, n=2), xpoundeckum muenonerkosom (XMJI, n=1) u
muenopuctacTudeckum cuappomom (MJIC, n=5), Korto-
pbiM 6Obima BeimonHena ramno-TTCK 8 HMUIL remaromno-
ruy B mepuop ¢ ot 2016 no gexkabps 2019 rr. Meguana
BO3pacTa manyueHToB — 29 net (18-58). 16 maunentam 6pima
BBIMIOJTHEHA TPAHCIUIAHTALMA C MCHOTb30BAaHMEM IIOCT-
TpaHCIUIaHTalMoHHoro 1uknopochammupa (IIT-LID), 27
IalyeHTaM - C IpepuecTByiomeit pgerrenyeir o/ PTCR/
CD19+mmM¢ountoB. Mennana HaOMIOReHNMA COCTaBIUIIA
14,5 mecanes. HLA-reHoTHNIMPOBaHMe JOHOPOB U PeIUIIN-
enToB nposoanay MetogoM PCR-SBT. KIR-renotunuposa-
Hue reHoMHoit JHK nposopymm nabopamu KIR Genotyping
SSP Kit. O6myto BepKMBaeMocts (OB), Gespeunpusnyo
BbDKUBaeMoCTh (BPB) 1 BepoATHOCTD pasBUTMA peaKLuu
«TpaHcITanTar npotus xo3suHa» (PTIIX) paccumreiBamn
o meToply Kannana-Maitepa. CpaBHeHue ITOKa3aTeseil Bbl-
JKMBAEMOCTH B TPYMIIaX BBIIOMHAMN Ipy oMo log-rank
TecTa. CTaTUCTNYeCKY 3HAUMMbBIMY CUUTAIN Pas3INdns IPU
p<0,05.
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Pe3synbtathbl

B namem uccneposanun y 24 us 43 manueHTOB He 6b1710
BbiABIeHo nuranpa jiua KIR gonopa, yro mpu craructu-
YecKOM aHaimse 3Hauummo yrmyummiao BPB (85% mporus
36%, p=0.0131, Puc. A), CHM3UIO BEepOATHOCTb Pa3BUTHs
peunausa (BPP) (15% npotus 55%, p=0.1029, Puc. b) n
CMEepPTHOCTb, He CBA3AHHYIO C PeLUAVBOM 3a00jeBaHNA
(0% mpotus 17%, p=0.0437, Puc. B), xoTs mokasarenu 06-
1Iell BBDKMBAEMOCTH IOCTOBEPHO He pasimyanuch (68% vs
54.6%, p=0.0770, Puc. T). IIpu atoM, ycuaeHye peaxuuu
«TpaHCIUTaHTaT NMpoTuB rneitkosa» (PTILI) He moBmexmo
3a coboit yBemudueHne BepostHocTr passutms PTIIX, kak
ocTpoit («HeT MUranma» — 21% IPOTUB «eCTb JIMTAHM» —
26%, p=0.6733, Puc. J1), Tak u xpoundeckoi (18% mnporus
10.5%, p=0.5777, Puc. E).

BbiBoAbI

BPB manmeHToB, y KOTOPBIX OTCYTCTBYET JIUTAHL JI/I VIHT M-
6uroproro KIR-penenropa goHOpa, CyLIeCTBEHHO JIyYlIe,
yeM Y OCTa/IbHbIX MALMEHTOB. DTO BEPOSATHO 00YC/IOBIEHO
6ornee panHuM BoccTaHoBneHneM HK-kmeTok, koTopele, B
IaHHOM CITy4ae, KOMIIEHCUPYIOT OTCYTCTBUE 3P HEeKTOPHBIX
T-k1eToK, 4To ocobenHo BakHo mpu ramwio-TTCK ¢ npen-
mectBytomeit pemrenueit o/ TCR/CD19+ num¢onuros.
Takum 06pa3om, OTCYTCTBUE Y TAllMeHTa TUTaHAA [/ VH-
rubutopHoro KIR oHOpa cmoco6cTByeT nydineMy KOHTPO-
mo Hap 3aboneBannem mocie ramno-TTCK 6es ysenndenus
BeposiTHOCTH pasButusa PTIIX m cMepTHOCTH, He CBA3aH-
HOIT C pelANBOM 3a00/IeBaHNsL.

KnioueBble cnoBa

MuHuManbHast OCTaTOYHAS 60H€3Hb, OCprIﬁI JIeMKo3,
TpaHCIUTAaHTAOMA AJIJIOTEHHbIX I'€MOIIO3TUYECKUX CTBOJIO-
BbIX KJIETOK.
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I Extracorporeal photopheresis in children with chronic graft-versus-host disease
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Marya A. Estrina, Ludmila S. Zubarovskaya, |Boris V. Afanasyev |

RM Gorbacheva Research Institute of Pediatric Oncology, Hematology and Transplantation, Pavlov University, St. Petersburg, Russia
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Introduction

Allogeneic hematopoietic stem cell transplantation (allo-
HSCT) is widely used in children with definite hematolog-
ical, oncological and metabolic disorders. Chronic graft-
versus-host disease (cGVHD) is a severe complication of
allo-HSCT that significantly affects outcome. In First Pavlov
Saint Petersburg Medical University, extracorporeal pho-
topheresis (ECP) is used for the treatment of children with
steroid-refractory cGVHD. ECP, also called “photopheresis”
and “extracorporeal photochemotherapy”, is a multi-step
process in which the isolated mononuclear cells from a pa-
tient are exposed to a standard dose of ultraviolet A (UVA)
irradiation (approximately 1.5 J/cm?) using a photosensi-
tive drug 8-methoxypsoralen (8-MOP) at a concentration
of 60-200 ng/ul. ECP is an established treatment option for
steroid-refractory cGVHD in adults, but its role in pediatric
practice is less well defined. The aim of the study was to as-
sess the effectiveness of ECP in children with steroid-refrac-
tory cGVHD after allo-HSCT.

Patients and methods

Fifty children were enrolled in the study. Acute leukemia was
diagnosed in 40 (80%), with chronic myeloid leukemia in 1
(2%), myelodysplastic syndrome/myeloproliferative disor-
der in 2 cases (1%), and other oncological or hematological

diseases, in 7 (14%). According to classification NIH 2005,
severe cGVHD was diagnosed in 26 children (52%), mod-
erate, in 19 cases (38%), and mild, in 5 children (10%). Ster-
oids were used as a first-line therapy. All the patients had
steroid-refractory cGVHD. Median follow-up was 732 days
(68-4085). ECP was used as two consecutive procedures bi-
weekly for first 3 months. Further treatment schedule was
customized according to patient response and tolerability.

Results

Response to ECP was diagnosed in 36 cases (72%), with com-
plete response, 24%; partial response, 48%. Overall survival
at 10 years, according to Kaplan-Meier, was 42.4%. Only 4
deaths were associated with uncontrolled cGVHD, and 14
were associated with disease progression.

Conclusion

ECP is effective in children with steroid-refractory cGVHD,
with overall response rate of 72%. Long-term overall survival
remains suboptimal, due to aggressive course of the underly-
ing disease, and only few patients succumb to uncontrolled
cGVHD.

Keywords

Chronic graft-versus-host disease, children, photopheresis.

JKCTpaKopropanbHblii GoTodepes y feTeil C XPOHUYECKON peaKLmMen «TPaHCMNAHTAT NPOTUB X035IMHay»

Amnppeii B. Kosnos, Vipuna I1. ConopnoBa, Tarbsana A. BeikoBa, Onecs B. Ilanna, Vipuna I1. Kynaruna,
Cepreit H. Bongapenko, Mapus A. crpuna, JIrogmuna C. 3yb6apoBckas, |Bopnc B. Adanacren |

HIM demcxkoti onkonozuu, eemamonozuuy u mpancnaanmonozuu um. P. M. Topbauesoti, Ilepsviii Canxm-Ilemepbypeckuii 20cy-
dapcmeennolii meOuyuHckuii ynusepcumem um. V1. I1. Ilasnosa, Canxm-IlemepOype, Poccus

Beepenue

AjtorenHas TpaHCIUVTAaHTAOVA TEMOIIO9TUYIECKNX CTBOJIO-
BbIX KeTok (amno-TI'CK) mmpoko mpumeHsTCS Jyist jie-
YCHUA HeTeﬂ C TeMATOJIOTUYECKNMIMM, OHKOJIOTMYECKVMU "
HACIECTBEHHBIMI 3a00/IeBaHMsAMI. XPOHMYECKAsT peak-
LA «TPaHCIUIAHTAT NpOTUB Xo3sauHa» (XPTIIX) asngerca
OffHUM 13 HanbosIee Cepbe3HbIX OCTIOXKHEHNU, CHVKAIOIINX
BbDKMBAEMOCTD ITAOVIEHTOB II0C/I€ TpPaHCIUIAHTAUIL. B
HUNM OOIuT um. P.M.Top6auesoir IICII6OI'MY um. akap.
W.I1.TlaBnoBa 6bUIO MIPOBENEHO MCCIIENOBAHME 110 OLlEHKE
3¢ deKTUBHOCTY TedeHns cTepou-pedpaxreproit xPTIIX
y peteit mocne amno-TICK ¢ momompio 9KCTpakopro-
panpHOro ¢dotodepesa (IKD). IKD, takke Ha3bIBaeMblit
«porodepes» U «3IKCTpaKOpPIOpanbHas (HOTOXUMUIOTEPA-
IIVs1» — MHOTO3TAIIHBII IPOLIECC, IPY KOTOPOM MOHOHYKJIe-
apHble KJIeTKM TAIJMEHTa, BbIIeJIeHHbIe MeTOROM adepesa,
IIOJIBEPTalOTCsA CTAHAPTHOI H03e 00IyYeHus yabrpaduo-
nerom A (YDA) (mpubnusnrensho 1,5 JI>x/cM?) ¢ MCIonb3o-
BaHIEM CBETOYYBCTBUTEIBHOTO IpeapaTa 8-MeTOKCUIICO-

paneHa (8-MOII) B xonuenrtpanuy 60-200 ur/mMxi1. OKP -
OpPU3HAHHBINL METOL Tepamuy CTepouf-pedpaKkTepHOI
xPTIIX, ofHaKO ero ponb y fieTell He TaK XOPOIIO OCBellle-
Ha, KaK y B3pocbix. Llenbio paboTsl 0110 o1eHnTb 3 dex-
TUBHOCTb 9KCTpaKopropanabHoro gorodepesa (IKD) mpu
nevennu feteii ¢ pedppakreproit xPTIIX mocrte anmoreHHO
TPAHCIUIAHTALUMM TeMOIIO3TUYECKMX CTBOJIOBBIX KJ/IETOK
(ammo-TTCK).

Marepuansl n metoabl

B nccnepoBanue 6bU1y BKIIOYeHB! 50 IaleHTOB B BO3pacTe
ot 2 no 18 net. Anno-TI'CK 6pina mposenena y 40 (80%) na-
IIVIEHTOB C OCTPBIMM JIeliKo3aMy, ¥ 1 (2%) — ¢ XpOoHMYeCKUM
MUEIOUIHBIM JIEIIKO30M, y 2 (1%) — ¢ MuenopucIacTide-
CKVMM CYHIPOMOM/MUENONpOnuQepaTuBHbBIM 3a001eBaHNU-
eM 1 y 7 manuenTos (14%) — ¢ ApyrMMyu OHKOJIOTMYECKUMU
U TeMaTO/IOTMYEeCKUMI 3a00/IeBaHmsAMM. B cOOTBETCTBUM C
xnaccuduxanyeit NIH 2005, tsoxenas ¢popma PTIIX 6b1a
3aperncTpupoBaHa y 26 denoBek (52%), cpemHeil cTeneHn
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TsoKecTr — 19 (38%) YenmoBeK 1 IETKOIT CTETEHN — 5 4eTOBEK
(10%). B xayecTBe IepBOIL IMHNUN TEPANN Y BCeX MAIVeH-
TOB TNPUMEHS/INCh [ITIOKOKOPTUKOCTEPOUbL. IlareHTsr,
BK/IIOUEHHBIE B JCCIENOBaHNe, UMEIN CTepPOuj-pedpax-
tepuyto XPTTIX. Meanana HaOmofeHuUs cCOCTaByIa 732 fHs
(68-4085 cyT.). O9K® mpoBopwica ABa AHA HOLPAL KaX/ble
ZIBe Hefle/lN B TedeHMe IEePBBIX TPeX MecsieB. B mocnenyio-
IleM KPaTHOCTb IPOLEfYP MHAUBUAYATbHO U3MEHIACh B
3aBUCHMOCTM OT HEPEHOCUMOCTH U 3P HEKTUBHOCTIL.

Pe3ynbratsl

ITpu onenke 9¢HeKTUBHOCTY TepalNy KJIMHUYECKIII OTBET
6bU1 3aduKcupoBaH B 36 (72%) cnydasx (IIOMHBIL OTBET —
24%, yacTu4HbI 0TBeT — 48%). Y MalMeHTOB, HOMTy4aBIINX
IK®, 10-neTHAA 061ast BBDKMBAEMOCTD, PACCYMTAHHASA I10
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metony Kamman-Meiiep, coctaBuna 42,4%. IIpuunnbl e-
TaZIbHOCTH: U3 18 c/ryyaeB TONMBKO Y 4-X IAllIEHTOB HEKOH-
tponmupyemass PTIIX, y ocTanbHBIX — IporpeccupoBaHye
OCHOBHOTO 3a00/IEBAHNSL.

BuiBoab!

[Tpumenenne KD y mereit ¢ [KC-pedpakreproit xPTIIX
COIIPOBOXK/IAETCA OTBETOM y 72% manueHToB. JJonrocpoy-
Hasg (10-7eTHAA) BBDKMBAEMOCTb OCTAETCS CYOOIITMMAIb-
HOIT, HO 9TO 00YC/IOB/IEHO TeYeHeM OCHOBHOTO 3ab0seBa-
HIA, a He TedeHneM HeKoHTponupyemon xPTIIX.

KnioueBble cnoBa
XPOHI/I‘ICCKaH peaKum{ <<TpaHCHIIaHTaT HpOTI/IB X03AMHa»,
metu, hotodepes.
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Introduction

Bronchiolitis obliterans (BO) is a rare and one of the most
severe manifestations of chronic GVHD. In a previous large
cohort study, we investigated the cumulative incidence, risk
factors, and clinical characteristics of BO in the modern
landscape of allogeneic HSCT with a frequent use of a hap-
loidentical donor and post-transplant cyclophosphamide for
GVHD prophylaxis (Kulagin E. et al., EBMT Meeting, 2020).
The aim of this study was to assess the dynamics of the bron-
chial obstruction formation, response rate to treatment and
overall survival (OS).

Patients and methods

A total of 42 patients (22 males and 20 females) were diag-
nosed with BO, according to the NIH criteria (2014), in a
whole cohort of 1189 patients who received allo-HSCT be-
tween 2008 and 2019. Median age at the BO diagnosis was
35 (20-60) years. All the patients, except of one, had other
manifestations of cGVHD which preceded the BO onset.
The control group consisted of patients who did not develop
BO and survived without signs of relapse or graft rejection at
the landmark median time between HSCT and BO diagno-
sis. The dynamic profile of FEV1 data from initial pretrans-
plant pulmonary function test to the last testing was studied.
The presence of FEV1 changes with repeated testing after
allo-HSCT was assessed by means of Friedman test. The ma-
jority of patients (79%) received a FAM (fluticasone, azith-
romycin and montelukast) or FAM-like treatment in com-
bination with systemic corticosteroids (62%), and continued
baseline immunosuppression (90%). Subsequent lines of
therapy included tyrosine kinase inhibitors (38%), extracor-
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poreal photopheresis (31%), a JAK kinase inhibitor (29%),
low doses of IL-2 (17%) and rituximab (7%). Response to
the treatment was assessed in 33 patients followed up for at
least 12 months, according to the NIH criteria (2014), de-
fined by complete response (normalization of FEV1), par-
tial response (=10% increase in FEV1), stable disease (<10%
change in FEV1), or progression (>10% decrease in FEV1).
Overall survival (OS) was assessed using the Kaplan-Meier
method from the date of BO diagnosis, or landmark in the
control group to the date of death or the last follow-up.

Results

The FEV1 levels before allo-HSCT did not differ statistically
significantly between the patients with BO and the control
group: median 98.1% (range, 64-124) versus 99.0% (49-145)
(p=0.3748). In a dynamic study, the control group did not
show significant fluctuations in the FEVI levels (p=0.98).
The median FEV1 level varied within 92-101%. Few docu-
mented cases of a significant decrease in the FEV1 level of
less than 75% were not considered a criterion for BO diag-
nosis due to the absence of other necessary criteria and had
a transient nature. In contrast, the patients with BO showed
a steadily progressing decrease in the FEV1 level (p<0.001).
The fastest and most significant FEV1 decline occurred
between the day +100 (median 91%), and 1 year (median
42%) after allo-HSCT. Further dynamics of the FEV1 level,
along with the natural course of BO, reflects the response to
the treatment used in patients with an established diagno-
sis. One year after the BO diagnosis, 24 (69%) patients had
stabilization with the delta of FEV1 within the range from
-10% to +10%; 8 patients (23%) demonstrated BO progres-
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sion, and only 3 (8%) patients achieved partial response. At
the last follow-up, there was a more significant polarization
of response: progression (n=11, 32%), partial response (n=>5,
14%), stabilization (n=19, 54%). As of August 1, 2020, 24
(57%) patients with BO were alive, 18 patients died due to
c¢GVHD and infectious complications (n=14, 78%) or un-
derlying disease relapse (n = 4, 22%). As a result, the 3-and
5-year OS was 54.8% (95% CI, 36.3-70.0), and 49.8% (95%
CI, 30.8-66.2), respectively. The median OS was 60 months.
In the control group, 69 patients (11%) died due to relapse/
progression of the underlying disease (n=19, 28%) or other
causes (n=50, 72%). The probability of OS at 3 and 5 years
was 86.6% (95% CI, 82.9-89.9), and 82.5% (95% CI, 77.1-
86.8). Differences in OS between the compared groups were
statistically significant (p <0.0001).

Conclusion

This large study of BO after allo-HSCT has shown: (1) Early
development of irreversible airflow obstruction (100 days to
1 year); (2) Stable disease (54%) as the most frequent best re-
sponse to therapy, and rare achievement of a partial response
(14%); (3) Significant decrease in OS compared to the con-
trol group.

Keywords
Bronchiolitis obliterans, allo-HSCT, chronic GVHD, FEV1.
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BeepeHue

O6murepupyromuit 6pouxuonut (OB) - pemkoe u ofgHO
13 CaMBIX TSDKEBIX IpoABIeHMUN xpormdeckoit PTIIX. B
IIpeAbIAYIeM KPYIIHOM KOTOPTHOM VICCIESOBAHNUN MBI U3-
YIUIM KyMY/ISITUBHYIO YaCTOTY, (PaKTOPbI PUCKA U KIMHU-
veckne xapakrepuctukn OB B coBpeMeHHOM TaHAuragpTe
aymorenHoit TTCK ¢ yacThIM UCIIONb30BaHMEM TaIl/IOM/IEH-
TUYHOTO JOHOPA U IIOCTTPAHCIVIAHTALMOHHOTO LMKIodoc-
¢damuga pst npodunakruku PTIIX (Kynaruu E. u coasr,,
EBMT Meeting, 2020). Lle/nblo HaCTOALIETO MCCACNOBAHNA
OBLIO OLIEHUTDh AMHAMMKY (HOPMUPOBAHMS OPOHXMATBHOIL
06CTPYKINM, OTBET Ha JIeUeHNe U OOIIYIO BBDKIBAEMOCTb.

MaumeHTbl M MeTOAbI

B cootBerctBum ¢ xpurepusamu NIH (2014), OB 6pin gua-
THOCTMPOBaH y 42 manueHToB (22 My>k4yH U 20 XKeHIIVH)
B o6uieit xoropre 13 1189 maiueHTOB, MOTyYaBLUINX aJlIO-
TI'CK B nepuog ¢ 2008 mo 2019 rr. Meguana Bo3pacta Ha
MOMEHT ycTaHOBIeHus auarHosa Ob cocrasisna 35 (20-60)
neT. Y Bcex MalyieHTOB, KpOMe OffHOTO, o fiebrota OB nme-
micey ppyrue nposnerns xPTIIX. KonTponbHyto rpymmy
COCTAaBW/IM MALMEHTDI, y KOTOPBIX He pasBuicsa Ob u koTo-
pble IPOKUIN 6e3 MIPU3HAKOB PEIVANBA WV OTTOP>KEHNU
TPaHCIUIAaHTaTa JIAHAMAPK, OIpEME/IEHHbII KaK MefyuaHa
Bpemenu Mexpay TTCK u guarnozom Ob B onbITHOM TpyTi-
ne. bl usyden muHammdecknii npo¢uab gaHHex ODB1
OT TIePBMYHON OIEHKM (DYHKLUM BHEIIHETO JBIXaHUA IIe-
pen amno-TI'CK mo mocnegHero tectmpoBanusa. Hammine
usMmeHennit O®B1 mpy MOBTOPHOM TeCTMPOBAHUM IOCTIE
amno-TI'CK onennBamm ¢ nomotnpio Kpurepusa Opuspmana.
BonpmHcTBO nanyeHToB (79%) nonyyanyu npotokon FAM

(dnyTmkason, asurpomuiuH 1 MoOHTenyKacT) mnu FAM-no-
TOOHYIO Tepanuio B COYETAaHUM C CUCTEMHBIMM ITTIOKOKOP-
TUKOCTEPOMIHBIMU TOpMOHamu (62%) u mpoponkanu 6a-
30ByI0 MMMYyHOCympeccuto (90%). Ilocnenytoue nuunn
Tepamyuy BKTIOYAIM MHTMOUTOPBI TMPO3MHKMHA3BI (38%),
aKcTpakopnopanpHblil  porodepes (31%), uHrHOUTOP
JAK-knHass (29%), Huskue go3st VIJI-2 (17%) u putykcu-
Mab (7%). OTBeT Ha Jie4eHMe OBUI OLlCHEH Y 33 MalleHToB,
HaXOf[MBIINXCA TOf] Hab/MoeHneM He MeHee 12 MecslieB B
coorBeTcTBUM ¢ Kputepusimy NIH (2014): monHblil OTBeT
(nopmanmmsanusa O®B1), gacTuuHbll OTBeT (yBenuyeHMe
O®BI Ha >10%), crabunbHOe 3aboneBanne (<10 % usme-
Henne O®B1) win nporpeccuposanne (cHmkerre ODB1
Ha >10%). O6mwasa BeKuBaeMocts (OB) oneHuBamach 1o
merony Karmana-Mailepa oT JaTbl yCTaHOBJIEHMs [aTHO3a
OB nnu manMapka B KOHTPOJIbHOI IPYIIIE /10 JATHI CMEPTH
VIV TIOC/IE[JHETO KOHTAKTA C TTAIMeHTOM.

Pe3synbtatbl

Yposerp O®B1 o amno-TI'CK cratucTmyecku 3Ha4MMo
He OT/IM4Yancsa Mexpy nanyerTamu ¢ OB m KOHTponbHON
rpymmoit: MeguaHa 98,1% (64-124) mpotus 99,0% (49-145)
(p=0,3748). B puHaMU4eCKOM WCCIIESOBAaHUY KOHTPOJIb-
Hasg IPyNIa He I[IOKa3aJa 3HAYMMBIX KOJIeOaHUIl ypOBHA
O®DBI1 (p=0,98). Mexnana ODB1 BapspupoBana B Ipene-
nmax 92-101%. EpunudHble OKYMEHTMPOBaHHBIE CITydau
3HAYNUTEIbHOIO CHYDKeHVs ypoBHA ODBI (Menee 75%) He
paccMaTpuBaNUCh B Ka4eCTBE KpUTepUs A JUATHOCTUKY
OB m3-3a OTCYTCTBMS [PYrUMX HEOOXOAVMBIX KPUTEPUEB,
TPAaH3UTOPHOTO XapaKTepa ¥ Ha/JIM4IuA aJbTePHATUBHBIX
NIpMYNH. B IpOTNBONONIOKHOCTD 9TOMY, Y manyeHToB ¢ Ob
MIMENOCh YCTOUMBOe Iporpeccupyiomee cHipkeHne O®B1
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(p<0,001). Camoe 6bicTpoe 1 HanboIee 3HAUUTENbHOE CHIL-
xeHne O®BI1 mpomsonuro Mexpy gHem +100 (Memmana
91%) u 1 romom (Memguana 42%) moce amno-TTCK. Tamb-
Helimas fuHamuka yposHsa ODB1, Hapasy ¢ ecTeCTBEHHBIM
teqeHneM OB, oTpakaeT oTBeT Ha JieueHUe Y OONBHBIX C
YCTAHOBJICHHBIM JMarHo30M. Uepes rof mocjie yCcTaHOBIIe-
Hus1 guarHosa OB y 24 (69%) maijueHTOB Hab/II0faIach CTa-
6mmmsanyst OOPB1 ¢ grana3oHOM M3MeHEHNMII B IIpefieNiax OT
-10% mo +10%, y 8 (23%) manueHTOB VIMETIOCh IIPOTPeccy-
posannme OB, 1 Tonbko y 3 (8%) IManMeHTOB ObII JOCTUTHYT
YaCTMYHBIIT OTBeT. [Ipy mocefHeM HabmogeHnn Habmona-
mach 6ojee 3HAYMTENbHASI MOMAPU3ALMS OTBETA: IPOrpec-
cuposanue (n=11, 32%), yactuuHelit orBeT (n=>5, 14%), cTa-
6mmmsanus (n=19, 54%). ITo cocrostHuio Ha 1 aBrycTa 2020 T,
24 (57%) narenta ¢ OB O6bu1M >K1BbI, 18 IaIeHTOB OrK6-
nn ot xporndeckort PTIIX u nH)EKIMOHHBIX OCTIOKHEHMIT
(n=14, 78%) wn peruauBa OCHOBHOTO 3abomeBanms (n=4,
22%). B pesynbrate 3- n 5-nerHas OB cocraBmma 54,8%
(95% OMN, 36,3-70,0) n 49,8% (95% W, 30,8-66,2), coOT-
BeTcTBeHHO. Menuana OB cocraBuia 60 mecsaneB. B koH-

1C-09

IMMUNE COMPLICATIONS |

TPOJIbHOI TpyIIe 69 manyenTos (11%) ymepnn B pe3ynbTa-
Te pelUABa/IPOrpecCUpOBaHNsI OCHOBHOTO 3a00/IeBaHNs
(n=19, 28%) wu 1o gpyrum npuurHaM (n=50, 72%). Bepo-
STHOCTD 001IIell BbDKMBAEMOCTH depes 3 1 5 JIeT coCTaBmia
86,6% (95% M, 82,9-89,9) u 82,5% (95% OMN, 77,1-86,8).
Pazmumuns 8 OB Mex/y cpaBHMBaeMBbIMU TPyIIaMu ObUIN
cTarucTmiecky 3HaunmbiMu (p <0,0001).

BoiBopbl

Hacrosmee kpynHoe uccnegosanue Ob mocne amno-TTCK
nokasano ciepymouiee: 1. Pannee ¢opmuposanue Heobpa-
TUMOJI OpoHXManbHON obcTpykumu (100 mueit — 1 rop);
2. Crabunusanus (54%) xax Haubosee 4acThIil TYYIINII OT-
BeT Ha TePaINIo ¥ pefiKoe JOCTVDKEHe YaCTYHOTO OTBEeTa
(14%); 3. 3naunrenpHoe cHmkeHne OB, Mo cpaBHeHMIO C
KOHTPOJIBHOJ T'PYIIION.

KnioueBble cnoBa

O6murepupyromuit  6pouxnonut, amwio-TTCK, xpommde-
ckag PTIIX, ODBI1.
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Introduction

Donor-specific anti-HLA antibodies are associated with
higher risk of graft failure after transplantation of allogeneic
hematopoietic stem cells (allo-HSCT). According to the lit-
erature, risk factors for the anti-HLA antibodies develop-
ment are: female gender (probably due to the stimulation
of the mother’s immune system with fetal antigens during
pregnancy), previous multiple transfusions, and a history of
solid organ/bone marrow transplantation. Our objective was
to investigate the impact of possible risk factors on devel-
opment of the anti-HLA antibodies in potential allogeneic
hematopoietic stem cell transplant recipients.

Materials and methods

The study included 37 patients (15 male, 22 female) with
hematological malignancies: 18, with acute lymphoblastic
leukemia, 16, with acute myeloid leukemia, 1, with chron-
ic myeloid leukemia, and 2 patients with myelodysplastic
syndrome. The median of age was 33 years (range 20 to 55).
The median term from the date of diagnosis till the date of
BMT was 9.3 months (range 3.9 to 65.6). Based on this pa-
rameter, we indirectly assessed the transfusion history and
duration of previous treatment. Among females, 5 had no
pregnancies; the remaining women had a median history of
3 pregnancies (from 1 to 7). Only one patient had a previous
transplantation (2 allo-HSCTs). Serum samples were taken
from all patients during examination before allo-HSCT and
subsequently were stored in the local biobank.
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The search for antibodies to HLA class I and II antigens was
performed by flow cytometry (CytoFLEX (Beckman Coul-
ter), CytExpert software) in serum samples using FlowPRA
Screening Test reagents for screening anti-HLA antibodies
(a pool of 30 types of microparticles coated with various
HLA class I or II antigens) (One Lambda). Patient serum
was incubated with FlowPRA particles and stained with flu-
orescently labeled anti-human IgG. The variables were ana-
lyzed using Chi-square test and Fisher’s exact test. A p-value
<0.05 was considered statistically significant. Data analysis
was performed using SPSS ver. 23 (IBM, Chicago, IL, USA).

Results and discussion

Anti-HLA antibodies were detected in the serum of seven
patients: to HLA I class, (four cases) -; to HLA II class (one
case) -; to the both, in two cases. The probability of detect-
ing anti-HLA antibodies was significantly higher in females
compared to males 31.8% vs 0% (p=0.017), with the odds
Ratio = 2 (95% CI, 1.39-2.86). In a subgroup analysis, two
or more previous pregnancies were significantly associated
with a higher risk of detecting anti-HLA antibodies com-
pared to the patients with one or no pregnancies (46.7% and
0%, p=0.038).The odds ratio (Odds Ratio) = 1.87 (95% CI,
1.16-3.01). No relationship was found between the diagno-
sis, time to allo-HSCT and the probability of anti-HLA anti-
body detection.
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Conclusion

In this work, we were able to demonstrate the influence of
female gender and multiple pregnancies on the probability
of detecting anti-HLA antibodies prior to allo-HSCT. Poten-
tial allo-HSCT recipients with high-risk factors (multiparous
females) should be carefully followed-up for the presence of

anti-HLA antibodies, particularly in cases of mismatched or
haploidentical transplantations.

Keywords
Anti-HLA antibodies, graft failure.

WccnepoBatme daktopos pucka nosisneHns aHTU-HLA aHTuTeNn y KaHAMAATOB HA TPAHCNNAHTALMIO
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Beepenue

Boiasienue poHop-cnenyuunbx aHtu-HLA anturen ac-
COIIMMPOBAHO C BBICOKVM PVICKOM Pa3BUTHUA HECOCTOATENb-
HOCTY TPAHCIUIAHTATa Y MAIM€HTOB MOC/Ie TPaHCIVIAHTalVN
QJUIOTEHHBIX I'eMOIOITUYeCKUX CTBOJIOBBIX K/IETOK (asUio-
TT'CK). CoracHO HaHHBIM JIMTEPATYpBl (PaKTOpaMM pUCKa
BblpaboTky aHTM-HLA aHTUTEN SABJSIOTCS: YXEHCKMI MO
(BepoATHO, 3TO 0OYCIIOBTIEHO CTUMYIAIVEH UMMYHHOM CH-
CTeMBI MaTepy aHTUTeHaMI IUIOA BO BpeMs 6epeMeHHOCTH),
MHOXeCTBeHHbIe TpaHC(y3uy B aHaMHe3e, a TaKXKe TPaHC-
IUTAHTAIV COMMHBIX OPTAHOB/KOCTHOTO MO3I'a B aHAMHe3e.

Lienb pabotbl

ViccnenoBanue BausiHMs GaKTOPOB pUCKa HA YACTOTY BHI-
aBneHusa aHTU-HLA antuten y kauaupaaTtos Ha anno-TTCK.

MaTepMaﬂbI n Metoabl

B nccnenoBanme ObIIO BKIIOYEHO 37 manyeHToB (15 Myx-
YJH, 22 KEHIIVHBI) C OIYXO/IeBBIMI 3a00/IeBaHUAMY KPO-
BETBOPHOII TKaHU: 18 4enoBek ¢ ocTpbiM muMb0oOIaCTHBIM
JIEMIKO30M, 16 — ¢ OCTPBIM MMETOMAHBIM JIEMIKO30M, 1 manu-
€HT C XPOHMYECKMM MUEJIONIEIKO30M, a TakKe 2 MallyeHTa,
CTpafialolVX MMUETOAMCIIACTUYECKUM CUHAPOMOM. Menu-
aHa Bospacra cocraBmia 33 ropa (ot 20 o 55). Menuana
KONMYECTBA JHEN MEeXJy HaToil yCTaHOBJIEHMA AMAarHo3a
u paroit BemonHennsa TKM cocrasuna 9,3 mecsana (or 3,9
Io 65,6) — Ha OCHOBAaHMY 9TOTO IIapaMeTpa Mbl KOCBEHHO
OLICHMBa/IN TPaHCQY3UOHHDI aHAMHe3 U IPOJO/DKUTEIb-
HOCTb jedeHmA. Cpeny XKeHINVH y 5 GepeMeHHOCTell He
ObIIO, Y OCTa/IbHBIX JKEHIVH MefyaHa OepeMeHHOCTell B
aHamHese coctaBmwia 3 (ot 1 mo 7). Cpenu mccienyeMbIx
IIAlMeHTOB JIMIIb Y OGHOIO B aHaMHe3e ObUIM TPaHCIIaH-
taryu (2 amnoTTCK). Y Bcex manueHTOB mpu o6ciefo-
Banun tneper amwno-TT'CK BemonHsics 3a6op 06pasion
CBIBOPOTKM [/I TIOC/IEYIOIEr0 XpaHeHUSA B JIOKaJIbHOM
6uobanke u ananmsa. ITouck anturen K anturedam HLA T u
IT xymacca ocyuecTB/LAMN B 00pasLjaX CBIBOPOTKY C MCHOJb-
30BaHMEM peareHToB s cKpuHuHra antu-HLA-anTuTen
FlowPRA Screening Test (myn n3 30 TMIIOB MUKpPOYacTHULI,
NOKPBITHIX pazmmuHbiMy anTureHamy HLA I wm II xmac-
ca) (One Lambda), Ha nporoynom nuromerpe CytoFLEX
(Beckman Coulter) ¢ ucmonpsoBaHueM IpPOrpaMMHOrO
obecnevenns CytExpert. ITocie MHKyOaumm CbIBOPOTKI C
vyactunamu FlowPRA mposopuu okpanmisanue ¢yopec-

LIEHTHO Me4YeHHbIMM aHTu4enopedeckumu IgG. Ilpu ana-
7M3e ChIBOPOTKA, MMeIIas IOMOKUTEIbHYIO peaKkInio Ha
antu-HLA-anTUTeMa, MMena (ryopecreHINIo, OTINYal0-
IIYIOCSI OT KHETAaTUBHOI» CBIBOPOTKU. JI1s aHamm3a tabmmiy
COIIPSDKEHHOCTY MEXAY IpU3HAKaMu ObUI MCIIONb30BAH
Kputepnit Xu-KBafipaT 1 TOUHbIT Kputepuit Puinepa. 3Ha-
yeHne p<0,05 cunTany CTaTUCTUIECKN 3HAYMMBIM. AHa/IN3
IAaHHBIX IIPOBOAMIN ¢ ucnonb3oBanueM SPSS ver. 23. (IBM,

Chicago, 1., USA).
Pe3synbTatbl n 06cyxpeHne

B cpiBopoTKe 7 mainyeHToB O BbLsiBIeHb! aHTU-HLA aH-
TUTena: B 4eThlpex caydasax — Kk HLA I xmacca, B ogHOM — K
HLA II xnacca, B aByx cnyvasax — kK HLA I n II knacca. ITpn
CTATUCTUYECKOM aHaiu3e ObII0 MOKa3aHO BIMSAHME IIOJIa
Ha BEpPOATHOCTb BbLABIeHUA aHTU-HLA-anTMTEeNT: Tak y
31,8% >KkeHIIMH OBUIN BBISBIICHDI AHTUTENIA, B TO BPeMs Kak
HJI Y OFHOTO M3 MICCIIEfyeMBbIX MY>KUYMH OHY OOHapy>KeHbI
He 6bum (p=0,017). Ornomenye mancos (Odds Ratio) - 2
(95% W, 1,39-2,86) YuureiBas BausHue GepeMeHHOCTEN
Ha BepOATHOCTD BbIsABIeHMe aHTU-HLA aHTMTeN HaMM ObIT
IIpOBeJieH aHa/IN3 BHYTPU TPYINIIbI MAIVIEHTOB >KEHCKOTO
nona. Bpio okasaHo, 4To Hanu4Me AByX 1 60mee GepeMeH-
HOCTeJ! acCCOLMMPOBAHO ¢ 60JIee BLICOKUM PUCKOM BBIsIBIIE-
Hud aHtu-HLA aHTUTEN IO CpaBHEHMIO C NAL[MEeHTKaMU C
1 wmm 6es3 6epemenHocTeit (46,7% 1 0%, p=0,038). OTHO-
menne mancos (Odds Ratio) - 1,87 (95% 1M, 1,16-3,01).
B3anMocBs3u MeXXy ;uarHo3om, spemeHeM 1o amo-TTCK
U BEPOATHOCTBIO JieTeKuuu aHTU-HLA aHTHTEN BBIABIEHO
He 6BIIIO.

3aknioyeHue

B panHOI paboTe HaM yHa/mOCh IOKa3aTb BJIMSHUE >KEH-
CKOTO 1o71a 11 GepeMeHHOCTell Ha BEPOSITHOCTD BBLIBICHIS
anTu-HLA anTtuten. IlomydyeHHble pe3ynbTaThl CBUJETENb-
CTBYIOT O TOM, YTO IAI[EHTBI XEHCKOro Imoa ¢ 2 u 6osee
OepeMeHHOCTSIMI B aHaMHe3e TPeOYIOT IPUCTATBHOTO
BHUMAHMSI 1 00sI3aTeNIbHOTO MCCEHOBAHNMSA HA HA/IN4Ne
autn-HLA aHTHTEN, 0COO6EHHO MPY IIAHNPOBAHNM TPAHC-
IVTAHTAMM OT HEPOACTBEHHOIO YaCTUYHO-COBMECTUMOTO
VUIM TaIlJIOUIEHTMYHOTO JOHOpa.

KniwoueBble cnoBa

AnTtu-HLA anTNTeNa, HECOCTOATETbHOCTb TPAHCIIAHTATA.
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Extracorporeal photopheresis in the treatment of chronic graft-versus-host disease:
experience at the National Center of Hematology

Vera A. Vasilyeva, Larisa A. Kuzmina, Mikhail Yu. Drokov, Mariya V. Dovydenko, Olga M. Koroleva, Darya S. Dubnyak,
Anna A. Dmitrova, Natalya M. Nikiforova, Olga S. Starikova, Denis V. Kamelskikh, Alexandra A. Shcherbakova,
Tatyana V. Gaponova, Elena N. Parovichnikova, Valery G. Savchenko

National Research Center for Hematology, Moscow, Russia

Contact: Dr. Vera A. Vasilyeva, e-mail: vasilievaVA4@mail.ru

Introduction

Chronic graft versus host disease (GVHD) is a frequent
complication after allogeneic hematopoietic stem cell trans-
plantation (allo-HSCT) associated with decreased qual-
ity of life. Extracorporeal photopheresis (ECP) is a poten-
tial second-line treatment modality for steroid-refractory
c¢GVvHD. The aim of the study was to evaluate effectiveness
of ECP treatment in patients with corticosteroid-refractory,
-dependent or -intolerant chronic GVHD at the National
Research Center for Hematology.

Materials and methods

24 patients with corticosteroid-refractory (n=19), -depend-
ent (n=4) or -intolerant (n=1) chronic GVHD were includ-
ed into the study and received ECP therapy. Nine patients
had moderate chronic GVHD, and 15 had a severe chronic
GVHD defined as per criteria of National Institutes of Health
(NIH) [1]. Skin and mucosal barriers were the most frequent
sites involved in 21 and 20 of 24 patients, respectively. Liver
and lung injuries were detected in 8 and 6 patients, respec-
tively. The median number of ECP procedures was 22 (range
6-48). The median duration of treatment was 9.5 months
(range 1-33 months). To assess the response to therapy, spe-
cial questionnaires were used by physicians and the patients.
The doctors used a questionnaire of cGVHD activity by Lee
S. et al., whereas an adapted questionnaire by Lee S. et al. was
used by the patients [2]. The questionnaires were filled once
per 4 ECP procedures.

Results

Clinical response was determined in 23 patients; one pa-
tient was excluded from further assessment due to relapse

of acute leukemia. The overall response rate to ECP thera-
py was 69.5%. Three patients (18.75%) achieved complete
response with complete withdrawal of immunosuppressive
therapy. The best organ-specific response was observed in
patients with the mucosal lesions (n=17, (89.4%); with skin
affections (n=17, 85%), and liver involvement (n=7, 75%). In
75% of the patients, ECP therapy resulted in partial tapering
or complete withdrawal of immunosuppressive therapy.

Conclusion

ECP is an effective method of therapy of chronic GVHD, es-
pecially in patients with involvement of mucous sites, skin
and liver. ECP therapy did not seem to be effective in the
treatment of chronic GVHD of lungs, however, clinical stabi-
lization could be achieved in 40% of patients.
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JKCTpaKopnopanbHbin GpoTodepes B Tepanun XPOHNYECKon GopMbl peakuum TpaHCNIaHTaT NPoTUB

x03simHa: onbiT ®I'6Y HMUL, rematonorum

Bepa A. Bacunbesa, Jlapuca A. Kysbmuna, Muxaunn 1O0. [Ipokos, Mapus B. [Joebigenko, Onbra M. Koponesa,
Hapesa C. Iy6usk, AuHa A. [Imurposa, Haranea M. Hukudoposa, Onsra C. Crapukosa, [lenuc B. Kamenbcknx,
Anekcanppa A. lllep6akosa, Tarpsina B. [anonosa, Enena H. IlapoBnunnkosa, Banepuii I. CaBuyeHko

Hayuonanvnoiii MeOuyuHckutl uccnedosamenvckuti yeHmp eemamonoeuu, Mocksa, Poccust

Beepenue

XpoHnyecKas peakIyis TPaHCIIAHTAT IPOTHB XO3sIMHa (Xp-
PTIIX) gacToe OC/IOKHEHNE MOCTIe TPAHCIUIAHTALINY aJIIO-
TeHHBIX IeMOI03TN4ecKux Kimetok (awio-TTCK), koropoe
CHIDKAeT Ka4ecTBO XU3HMU O0nbHbIX. [Ipy Heynade edeHNs
rmokokoptukongamu (I'KC), ogHuM 13 MeTOROB Tepamuu
ABJISIETCST 9KCTpaKopropanbHelil potodepes (IKD). Lens
paboTsr: oreHKa apdexTrBHOCTY Tepamuy KD y maruen-
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ToB ¢ I'KC-pesucTeHTHOI, -3aBMCUMOI, -MHTONIEPAHTHON
xpoundeckoit popmort PTIIX B ycnosusax OI'BY HMUI]
remaronoruy Munsnpasa PO.

Matepuansl n metofbl

B nccnenoBanme 6pumn BrmroueHsl 24 manyenta ¢ IKC-pe-
3ucTeHTHON (n=19), -3aBucumoit (n=4), -MHTOJIEPAHTHOI
(n=1) dopmoit xpPTIIX. ¥ 9 6onbHBIX ObIIa YCTAHOBIEHA
CpemHAA CTeNeHb TKeCTH, y 15 — Tkenaa ¢opma, B co-

@ cttjournal.com



| POSTTRANSPLANT INFECTIONS

OTBeTCTBUM € KpurTepusmu HalyoHaJIbHOrO MHCTUTYTA
3nopoBbst CIIIA (National Institutes of Health (NIH)) [1].
YacTeIMM OpraHaMy-MHUIIeHAMY ObUlM Koxka (21 us 24
60MbHBIX) U causucTbie 060mouky (20 u3 24 60NbHBIX), Te-
YeHb y 8 MalMEHTOB, a ¥ 6 OTMEYEHO MOpaKeHNe JIETKUX.
KomOuHanusi mopaskeHusi HeCKOJIbKUX OPraHOB-MUIIEHEN
BCTpeyasnach y 21 manyeHTa. MeayaHa BBIIOTHEHHBIX IIPO-
Lenyp cocraBmia 22 (6-48). MenyaHa IpOFO/DKUTEIBHOCTI
nedeHus cocrabuna 9,5 mec (1-33 mec). [l onjeHKku oTBeTa
Ha TEpaIuio JMCIONb30BaIN CIElMaNTbHO pa3paboTaHHbIE
OIIPOCHVKY KaK Ji/IsI Bpaya, TaK ¥ [/Is HalMeHTa: /15 OL€HKI
aktuBHOCTY XpPTIIX Bpauamm — onpocHuk Lee S. n coasr.,
IJIS1 OLEHKM OTBETA Ha TEepanuio 10 MHEHUIO MaleHTa —
aJlalTMPOBAHHBI ONPOCHUK 1o Lee S. u coast. [2]. Bpau
U IIALMEHT 3aIIO/HS/IN OIIPOCHUKM 1 pas 3a 4 mpoLenypHl.

Pe3ynbratbl

OneHKa OTBeTa Ha TepalMio IpoBefeHa Y 23 IMaIieHTOB,
OflHA IIAlIMEeHTKA MCK/IIOYeHa U3 OLIEHKM OTBETAa, B CBS3U C
peLuauBOM OCHOBHOTO 3aboneBanns. Y 16 (69,5%) manu-
€HTOB JOCTUTHYT ob1mil oTBeT Ha Tepamuio IKD. Y tpex
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nanyeHToB (18,75%) KOHCTATUPOBAH MOHBI OTBET 1 OT-
MeHeHa MMMYHOCyTIpeccBHasA Tepanus. [Ipu oneHke opra-
HoCIeny(pM4eckoro OTBeTa Yallle BCero OTMeYanoch yayd-
IIeHJe CO CTOPOHBI CIU3UCTHIX 0007104eK — 17 manyneHToB
(89,4%), xoxxu — 17 (85%), n nevenn — 7 (75%). Y 60/1bHBIX
¢ mopaxkeHyeM jerkux B 80% cny4aes (4 maiyeHTa) OTCyT-
cTBOBas OTBeT Ha Tepanuio K. Hapany ¢ mocTikennem
00111er0 OTBeTa, ¥ 75% OOIbHBIX YAANIOCh CHU3UTD WJIN HOJI-
HOCTbI0 OTMEHUTb MIMMYHOCYIIPECCUBHYIO TEPAINIO.

3akniouyeHue

9K® B pamkax tepamuy xpPTTIX noxasarn cebs kak adpdek-
TUBHBII METOJ JIe4eHNsI 0COOEHHO Yy MALMEHTOB C IIOpaKe-
HJeM C/IVSVICTBIX, KOXKII U TIe4eHN, B HallleM MCCIIeIOBAHIN
He TO/Iy4eHa BbicoKas addextnBHOCTs DK m1pu Tepanun
xpPTIIX ¢ mopakeH1eM Ierknx, ogHako 40% 13 9Tux 60/b-
HbIX Ha (poHe IKD He nmerm nporpeccun xpPTIIX merkux.

KnioueBble cnoBa

XpoHMyecKas peakuuA TPAHCIIAHTAT INPOTUB XO3AMHA,
9KCTPaKOPHOPaNbHbIl poTOdepes, BTOpas IMHUA TepaIuiL.

Bloodstream infections in allogeneic hematopoietic stem cell transplant recipients:

epidemiology, risk factors and outcomes

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

National Research Center for Hematology, Moscow, Russia

Contact: Dr. Mobil I. Akhmetov, e-mail: mobilakhmedov@gmail.com

Introduction

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

Materials and methods

This retrospective study included 207 patients (50.7% fe-
males and 49.3% males) who underwent allo-HCT in the
National Research Center for Hematology during the period
from January 2018 till August 2020. Median age was 35 years
(range 17-65). Matched related transplantations (MRD)
were performed in 57 (27.7%) cases; matched unrelated
(MUD), in 48 (23.3%); mismatched unrelated (MMUD), in
37 (18.0%); haploidentical, in 64 (31.1%). Fluoroquinolone
prophylaxis was received by 97 (46.6%) patients with no
extended-spectrum beta-lactamase producing bacteria ob-
tained from rectal swabs. A single allo-HCT was performed
in 193 (93.7%) cases; two or more, in 13 (6.2%). Engraftment
failure was detected in 35 (17.0%) patients, and acute GvHD
was documented in 53 cases (25.7%).

Results

A total of 88 (42.5%) patients developed BSI: 71 (81.0%) pa-
tients had only 1 episode, 17 (19.0%), two or more; overall
number of BSI episodes was 111. Median time from allo-

HCT until BSI was 13 days (range 0-283). One pathogen
was isolated in 93 episodes (83.7%); two or more, in 17 cases
(15.3%). Overall number of microbial isolates was 133: 78
(58.6%), Gram-negative bacteria; 54 (40.6%), Gram-pos-
itive bacteria, and Candida parapsilosis was isolated in 1
case (0.8%). The ratios of Gram-negative and Gram-positive
bacteria rates were as follows: 57.0% (n=49), versus 43.0%
(n=37) at the day 0 to +30; 63.6% (n=14), and 36.2% (n=8)
over days +30 to +100; 75.0% (n=15), and 25.0% (n=5) by
day 100 and later (p>0.05). Bloodstream isolates were rep-
resented by: Escherichia coli (28.6%, n=38), Klebsiella spp
(15.0%, n=20), coagulase-negative staphylococci in 13.5%
(n=18); Staphylococcus aureus, 6.8% (n=9); Enterobacter spp,
8.3% (n=11); Pseudomonas aeruginosa, 3.0% (n=4), Acineto-
bacter spp, 1.5% (n=2), others, 5.3% (n=7).

Stem cell donor type, GVHD prophylaxis strategy, time to
neutrophil engraftment of >20 days, and engraftment failure
on day +28 were significantly associated in univariate anal-
ysis with higher risk of pre-engraftment BSI, whereas donor
type and acute GVHD correlated with post-engraftment BSI
(Table 1). MMUD compared to MRD and time to neutrophil
engraftment more than 20 days were significantly associat-
ed with the higher risk of pre-engraftment BSI in the mul-
tivariate model (HR=4.78; 95% CI 1.52-14.90; p=0.007 and
HR=2.83; 95% CI 1.40-2.83; p=0.004 respectively), whereas
MUD and acute GVvHD correlated with post-engraftment
BSI (HR=5.93; 95% CI 1.28-27.52; p=0.023 and HR=3.69
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Table 1. Univariate analysis of pre-engraftment BSI risk factors

Variable Pre-engraftment BSI p
Age: <35 vs =35 30 (30.9%) vs 36 (32.7%) 0.881
Gender: male vs female 39 (36.8%) vs 27 (26.7%) 0.135
Disease status: remission vs active 9 (40.9%) vs 57 (31.0%) 0.344
Conditioning: MAC vs RIC 11 (26.2%) vs 55 (33.3%) 0.461
First allo-HCT vs second 63 (313%) vs 3 (50.0%) 0.388
Graft source: BM vs PBSC 15 (25.0%) vs 51 (34.7%) 0.248
Fluroquinolone prophylaxis: yes vs no 30 (30.6%) vs 36 (33.0%) 0.767
Engraftment failure on day 28: yes vs no 21 (61.8%) vs 45 (26.3%) 0.001
Time to neutrophil engraftment: >20 vs <20 days 50 (40.7%) vs 16 (19.5%) 0.002
Donor: MRD vs MUD vs MMUD vs Haplo 10 (17.5%) vs 13 (26.5%) vs 22 (59.5%) vs 21 (32.8%) <0.0001
GvHD Prophylaxis: ATG vs PTCy vs TCRab/CD19 vs 17 (23.6%) vs 9 (25.7%) vs 13 (34.2%) vs 24 (50.0%) vs 0.027
hATG+PTCy vs None 3 (21.4%)

Post-transplant immunosuppression: CSA+MMF vs CSA+MTX vs 30 (38.0%) vs 4 (18.2%) vs 15 (25.0%) vs 13 (34.2%) vs 0.210
(SA+MMF+MTX vs Abatacept+Tocilizumab vs None 4 (50.0%)

95% CI 1.42-9.52; p=0.007 respectively). The overall 30-day
survival after BSI was 86.9% and no significant difference
could be detected between Gram-negative, Gram-positive
and polymicrobial episodes (84.0% vs 92.7% vs 81.3% re-
spectively; p=0.375).

Conclusions

Gram-negative bacterial BSIs after allo-HCT prevailed in
this study. The most significant factors of pre-engraftment
BSI were MMUD transplantations and time to neutrophil

engraftment of >20 days; MUD transplantations and acute
GVHD were associated with higher risk of post-engraftment
BSI. No significant difference in 30-day overall survival
could be detected between Gram-negative, Gram-positive
and polymicrobial episodes.

Keywords

Bloodstream infections, allo-HCT, risk factors.

MHd)EKLI,VIVI KPOBOTOKa y 6onbHbIX Nocne TPAHCMIAHTALUKW aITIOréHHbIX reMono3Tu4ecKux CcTeosio-
BbIX KJ1IeTOK: 3nnpgemMnonorung, ¢aKTOpr PUCKA N ncxoabl

Mo6un V1. Axmenos, I'anmuna A. Kisicosa, Enena H. ITapoBnunnkoBa, JTapuca A. KysemuHa, Bepa A. Bacunbesa,
Muxamun IO. [Ipokos, Mapus B. [JloBpigenko, AHactacus B. ®egoposa, Haranba H. Ilonosa, 30s B. Konosa,
®epysa O. Omaposa, Onbra C. CrapukoBa, YibaHa B. MacinkoBa, Exarepuna [I. Muxansuosa, Onbra M. Koponesa,

Anna A. iImutposa, Japes C. [lyousax, Banepmii I. CaBueHko

Havyuonanvrulii meouyurckuii uccnedosamenvckuti uenmp eemamonoeuu, Mockea, Poccust

Beepenue

Vudexnun xposoroka (MK) oTHOCATCA K TAXKeNbIM OC-
JIOKHEHVAIM TI0C/Ie TPaHCIUIAHTALMY /UIOT€HHBIX TeMOIIO-
9TUYECKMX CTBONOBBIX KieToK KpoBu (anno-TI'CK). Lens
UCCNIENOBAHUA — M3YYUTb YacTOTY, STUONOINIO, (PAKTOPBI
pucka u pesynpraThl edeHus VK y 60/1bHBIX mOCIIe ajIo-
TTCK.

Marepuanbl n meToabl

B perpocmexTiBHOe ucciefoBaHue ObII0 BKIOYeHO 207
nanueHToB (50,7% >xeHInnH u 49,3% MY>KIMH) OC/Ie a/yIo-
TI'CK B ®I'bY HMMUI] Iematonorun ¢ ssuBapsa 2018 ropa
1o aBryct 2020 roga. MefmaHa BospacTa coctaBuia 35 jiet
(17-65 net). AnnoreHHas pOACTBEHHas TPaHCIUIAHTALVs
(amno-TT'CK-P) 6bina BbimonHeHa 57 (27,7%) 6GONbHBIM,
aytorenHas: HepopctBenHas (ammo-TTCK-H) - 48 (23,3%),
TPaHCIUIAHTALVISI OT YaCTUYHO COBMECTVIMOTO JOHOPa (a71/10-
TTCK-Y) - 37 (18,0%), OT ralulOMEeHTUYHOTO LOHOpa
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(rarwno-TTCK) - 64 (31,1%). IIpodunaxktuxy ¢ropxuno-
noHamy HasHavamm 97 (46,6%) mauueHTaM, He MMEBIIUM
KOJIOHM3ALMM 9HTepOOaKTepusMM C IPOAyKIelr Oera-
nakTamas pacinpenHoro crnekrpa. OpHa awto-TTCK 6si1a
nposeneHa 193 (93,7%) manuenTam, gse u 6omee — 13 (6,2%).
HecocTosiTenpHOCTD TpaHCIIaHTaTa Ha 28 [eHDb Habmona-
nocw y 35 (17,0%) manuentos. Ocrpas PTIIX passumace y
53 (25,7%) manymeHTOB.

Pe3synbtatbl

VIK Bosuuxmn y 88 (42,5%) u3 207 maumeHTos, u3 HUX y 71
(81,0%) — opmHOKpaTtHO, Y 17 (19,0%) — moBTOpHO; Ob1Iee
yncno anusofos VIK coctasuno 111. Meauana BpeMeHt OT
amno-TI'CK pmo MK cocraBuma 13 pgueir (0-283 gus). B 93
(83,7%) snm3ofax U3 TeMOKYIbTYpPbI ObIT BbIfeneH 1 BO3-
Oynutens, B 17 (15,3%) — gBa u 6ornee. Beero 6b110 BoIziene-
HO 133 mukpoopranmsma, u3 Hux 78 (58,6%) — rpamoTpu-
HarenpHbIX 6akTepuit, 54 (40,6%) — rpaMIIONTOKXUTENbHBIX,
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1 (0,8%) - Candida parapsilosis. CooTHOIIEHNE MEXILY
IPaMOTPUI[ATE/IBHBIMU U TIPAMIIONIOKUTENbHBIMU OaKTe-
pusAMM B TeueHre nepsbix 30 mHelt nocne anno-TICK co-
craBuio 57,0% (n=49) u 43,0% (n=37), ¢ 31 mo 100 mguu —
63,6% (n=14) u 36,2% (n=8), mocse mgusa 100 - 75,0% (n=15)
n 25,0% (n=5), p>0,05. Pacnpenenenne MMUKpPOOpraHU3-
MOB, BBIfI/ICHHBIX U3 TeMOKYIbTYPBI OBUIO ClIefylolee:
Escherichia coli - 28,6% (n=38), Klebsiella spp - 15,0% (n=20),
KOarylasoHeraTUBHble CTapUIIOKOKKK — 13,5% (n=18),
Staphylococcus aureus - 6,8% (n=9), Enterobacter spp - 8,3%
(n=11), Pseudomonas aeruginosa — 3,0% (n=4), Acinetobacter
spp - 1,5% (n=2), gpyrue mrammsbl - 5,3% (n=7). Ilo pe-
3y/bTataM OgHO(AKTOPHOTO aHA/IM3a TUII JOHOPA, BAPMAHT
npodumaktuky PTIIX, BpeMst 5O BOCCTAHOBJIEHMS TPaHy-
JIOLUTOII033a I COXpaHeHe HeNTpolieHN Ha 28 TeHb 6bUIn
JOCTOBEPHO ACCOLMMPOBAHBI C 60JIee BBICOKIM PICKOM pas-
ButyA VIK o mprokyBieHMA TpaHCIUIAHTATA, a TUIL JOHO-
pa u octpas PTIIX - moc/ie mpyyKuBIeHNA TpaHCIUIAHTATA.
I[Tpn muorodakroproM ananuse a/o-TTCK-U B cpaBHeHnn
¢ ano-TTCK-P (HR=4,78; 95% CI 1,52 - 14,90; p=0,007) u
BpeMs [0 BOCCTaHOB/IEeHUS HelTpoduaoB 6omee 20 mHe
(HR=2,83; 95% CI 1,40 - 2,83; p=0,004) 651111 TOCTOBEPHO
CBfI3aHBI C BBICOKMM prickoM passutust VIK B ¢asy go mpu-
JKUBJIEHMs TpaHCIUTaHTara, a ayuto- ITTCK-H (HR=5,93; 95%

PI1-02

CI 1,28 - 27,52; p=0,023) n octpas PTIIX (HR=3,69 95%
CI 1,42 - 9,52; p=0,007) - nocne mpwxkusreHns. Ob1ias
30-gHeBHas1 BBDKMBaeMOCTb y OonbHbIX ¢ VIK cocraBmma
86,9%. He Ob1710 BBISIB/IEHO JOCTOBEPHO 3HAUMMOIT PasHMULIbI
B BBDKMBaeMOCT! y 60/bHbIX ¢ VK, BBI3BaHHBIMHU TpaMo-
TPULIATENIbHBIMY, TPAMIIO/IOKUTENbHBIMY OaKTePUAMI MU
ux coveranueM (84,0% npotus 92,7% nporus 81,3% coor-
BeTCTBEeHHO; p=0,375).

3aknoyeHue

B armonorun MK BbIsiBIeHO mpeobnajjaHie rpaMOTpHIa-
TeNbHBIX OakTepumil. 3Ha4MMbIMY (paKTOpaMyu pyucka pas-
Butusa VK [0 npwkuBieHMs TpaHCIUIAHTaTa SABJAINCDH
amo-TI'CK-Y u coxpaHeHue HelTporeHuy Ha 281 JieHb,
nocre npyokuienus — amno-TTCK-H n octpas PTIIX. He
6bIIO BBIABJIEHO 3HAUYMMBIX OTAMYMIT B 30-JHEBHOI 0011ell
BbDKMBaeMocTu npu VIK, BbI3BaHHBIX IpaMOTpPULIATENbHbI-
MM, TPaMIIOJIOKUTE/IbHBIMY MUKPOOPTaHM3MaMU VI UX
COYeTaHUEM.

KnioueBble cnoBa

Mudexunu kpoBoToka, aino-TTCK, daxropsr prucka.

A clinical case of severe cytomegalovirus gastroesophagitis after allogeneic related trans-

plantation of hematopoietic stem cells

Natalia A. Burlaka, Teymur Z. Aliev, Irina O. Kostareva, Yuri V. Lozovan, Denis V. Shevtsov, Amina M. Suleimanova,
Nara G. Stepanyan, Elena B. Machneva, Natalia V. Sidorova, Kirill I. Kirgizov, Svetlana R. Varfolomeeva

N. N. Blokhin National Medical Research Center of Oncology, Moscow, Russia
Contact: Dr. Natalya A. Burlaka, Pediatric Oncology, e-mail: Dreamfull2009@yandex.ru

Introduction

Cytomegalovirus infection (CMVI) is one of the main in-
fectious complications after hematopoietic stem cell trans-
plantation (HSCT), leading to an unfavorable treatment
outcome. Isolated cytomegalovirus gastroesophagitis is one
of the rare variants of the course of CMVI. The purpose of
our work was to present a case of cytomegalovirus gastroe-
sophagitis, approaches to its diagnosis and treatment.

(Case description

Patient H., 8 years old with primary clinical diagnosis of
secondary myeloid leukemia, M2-variant, high risk, under-
went allogeneic HSCT from a fully HLA-compatible (10/10)
sibling. Myeloablative conditioning regimen was applied.
GVHD prophylaxis included cyclosporine + methotrexate.
CMV-serostatus was different in the donor-recipient pair:
donor was CMV+, recipient, CMV-. Acute graft-versus-
host reaction (GVHD) was documented up to grade 2, with
skin lesions on day +10 and intestinal affection on day +24.
Combined immunosuppressive therapy (IST) consisted of
tocilizumab, methylprednisalone, budenofalk, with a com-
plete response to therapy by day +50. Engraftment of the
leukocyte lineage was revealed at +23 days. On day +30, the
patient achieved complete donor chimerism and remission
of the underlying disease. CMV replication was found in the

bone marrow: up to 17 gene copies per ml. From day +8,
a dyspeptic syndrome developed, with severe nausea, lack
of appetite, abdominal pain syndrome, erosive lesions. We
also observed oropharyngeal mucositis and enterocolitis
grade 2-3. Against restoration of the graft function, we noted
absence of positive dynamics and intensification of emetic
syndrome with development of repeated vomiting, with an
admixture of blood. Performed esophagogastroduodenos-
copy on day 40 has shown pronounced erosive esophagitis,
erosive gastritis, duodenitis. Virological study by PCR meth-
od, i.e., analysis of fluid (swabs) for CMV 2680 kopies/ml;
herpes type 6, 392 kopies/ml; blood assays revealed CMV
up to 945 copies/ml, oral cavity, 212 kopies/ml. CMV was
not detected in fecal samples. Yellow-gray plaques with areas
of bleeding ulcers, glossitis were seen on the visible mucous
membranes of oral mucosa. The following treatment was
performed: ganciclovir, IVIG, reduction of immunosup-
pression, combined gastroprotective therapy (proton pump
inhibitors, bismuth-tripotassium dicitrate, magnesium al-
hedrate). Nutritional support was performed as parenteral
nutrition (three-component container: amino acids, fats,
dextrose) with fat reduction, due to increase in triglycerides,
gradual implementation (glutamine, therapeutic mixtures
for enteral nutrition, enriched with protein), lipid-reducing
therapy (lipoic acid, nicotinic acid, omega-3 fatty acids).
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Results

Against the background of complex therapy, CMV viremia
was negative by day +70, the viral copy number in gastroin-
testinal tract decreased to 680 copies/ml, with positive dy-
namics achieved in emetic syndrome, with no body weight
loss, epithelization of mucous membranes, normalization of
appetite and general somatic status.

Conclusion

In cases of CMV serostatus mismatch in donor-recipient
pair and upon development of life-threatening complica-
tions in children over the post-transplant period, active di-

POSTTRANSPLANT INFECTIONS |

agnostics is required, including assessment of clinical status,
PCR diagnostics of viremia, and imaging methods. CMV
esophagitis is a rare and severe complication that requires an
integrated approach to treatment. Timely administration of
multicomponent therapy, as well as active dynamic monitor-
ing of the infectious process, are fundamental to successful
treatment of severe CMV gastroesophagitis which may com-
plicate allo-HSCT.

Keywords

Allogeneic hematopoietic stem cell transplantation, cyto-
megalovirus, gastritis, esophagitis.

KnuHnyecknin cnyyai passutus TAXKENOro LUTOMErasioBUpYCHOro ractpo33odaruTa nocie anno-
FeHHO POACTBEHHO TPAHCMIAHTALMN reMON03TUYECKNX CTBOJOBbIX KIETOK

Haranba A. Bypmaka, Teiimyp 3. Anues, Vipuna O. Kocrapesa, IOpuii B. JlozoBaH, [Jenuc B. IlleBuos,
Amuna M. Cyneitmanosa, Hapa I. Crenanan, Enena b. Maunesa, Haranpa B. Cugoposa, Kupunn 1. Kuprusos,

CgetnaHna P. BapdonomeeBa

®I'BY «HauuonanvHolii MeOuyuHckuil ucciedosamenvckuti yenmp onkonoeuu um. H. H. Bnoxuna», Mockea, Poccus

Beepenue

LuromeranoBupycHas nHpekuns (IIMBU) sasnsercs of-
HMM 13 OCHOBHBIX MH(QEKIVIOHHBIX OCIOKHEHWIl IOCTe
TPAHCIUIAHTALMM TEeMOINO3TUYECKMX CTBOJIOBBIX KIIETOK
(TTCK), npuBopammx K HeOTarompusTHOMY JMCXORY Te-
panuu. OgHUM U3 pefKUX BapuaHToB TeueHusa I[IMBIU
ABJIAETCA U30/1MPOBAHHDIN IIMTOMETaIOBUPYCHBII TacTpo-
azodarurt. llenp paboThI: MPeACTaBUTD CIydail LUTOMEra-
JIOBUPYCHOTO racTpoasodarnta, MOAXOH0B K ero AUarHo-
CTHKE U JIEYEHUIO.

OnncaHme KNMHUYECKOro aiyyasn

ITanuenty X., 8 m€T ¢ OCHOBHBIM K/IMHUYECKUM JMaTHO30M
«BTOpMYHBIII MUETOUAHBI JIeTiKo3, M2-BapuaHT», BBICO-
KMt puck, mposefieHa amnoreHHas TT'CK oT momHOCTBIO
HLA-coBmectumoro (10/10) cmbnuura. Pexkxum KOHIUIN-
OHUpOBaHUA — MuenoabnarusHblL. [Ipodunakruka PTIIX:
LMKJIOCIIOPUH + MeToTpekcar. OTMedasoch HeCOOTBeT-
crBue no IIMB - cepocraTycy B mape JOHOp-PELMUIIMEHT:
TOHOP — IOJOXXUTENIbHBIN, PELUIINEHT — OTPULATEIbHBII.
Ocrtpas peakuus TpaHcIiantaT mpotus xossuna (PTIIX)
IO 2-11 CTENeHN, C MOpaKeHMeM KOXXI, OTMEeYeHHbIM Ha 10
CYTKM U KUIIeYHMKa — Ha fieHb +24 nocne TTCK. Kombu-
HUpOBaHHas UMMyHocynpeccuBHas Tepamus (VICT) 6pita
CIefyIolell: TONVIN3YMad, MeTWIIPeSHN30JI0H, OyIneHo-
(dbanpk ¢ MOMHBIM OTBETOM Ha Tepammio K +50 puio. [Ipu-
JKUBJIEHIIE JIEMKOLIUTAPHOT0 POCTKa 3adUKCHPOBAaHO Ha +23
cytku. Ha +30 cyTKu JOCTUTHYT MOJHBIA JOHOPCKUIA XM-
MepM3M, peMUCCY OCHOBHOTO 3aboneBannsa. OOHapys>keHa
pemmKanysa B KocTHOM Mo3sre IIMB - o 17 xonmii B My. C
+8 IHA UCHeNTUYeCKUII CUHIPOM: BbIpayKeHHas TOLIHOTA,
OTCYTCTBIE AIIIeTUTA, A0[JOMIHA/IBHBII 60JIEBOI CUHPOM,
9ppO3UBHBIE TIOPaXKeHUsI, 00BEKTUBHO — TedeHMe opoda-
pUHTeaJIbHOTO MYKO3UTa U 9HTepOKonnTa 2-3 crenenn. Ha
¢oHe BoccTaHOBIEHVA (QYHKIMU TPAHCIUIAHTATa, OTCYT-
CTBUE TIOJIOKUTETbHOM JUHAMMKI U yCUIEHE 9METUIECKO-
IO CMHIPOMA C Pa3BUTHEM MHOIOKPATHON PBOTHI C IIpUMe-
CbIO KpOBIL. BpIno/HeHa 930¢aroracTpoyyofieHoCKonus Ha
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+40 feHb — BBIPa>KEHHBINI SPO3MBHBIL 330(aruT, po3uB-
HBII1 TacTpuUT, fyomeHut. Metogom ITIIP Bupyconorndeckoe
MCCTIeloBaHe: aHaIN3 XXUIAKOCTY (CMBIBOB) MOKa3asl Ha/lu-
yite IIMB (2680 xonmit/mit), repriec 6 Tima — 392 KOIit/MiT;
kpoBu - IIMB makcumanbHO o 945 Konmii/MiI, B pOTO-
BOJI monocTu — 212 xommii/mn. Ilpu anannse kama LIMB ne
obHapy>xeHo. Ha BMAMMBIX CTIM3MCTBIX POTOBOII IIOTOCTU
OTMEYAIOTCA XKENTO-CEpPhble HANEThl C Y9aCTKaMI KPOBOTO-
YaluX A3B, rnoccut. [Iposenennas repanua: lanuuknosup,
BBUI, pepyKuus MMMYHOCYIIpeCcUy, KOMOMHVPOBaHHas
TacTPOIPOTEKTOPHAs Tepanys (MHTUOMTOPHI MPOTOHOBOI
TIOMITBI, BUCMYTa-TPUKAINA AUIUTPAT, MaTHUII a/lrefpar),
HYTPUTMBHAsA TOJJiepXKKa B BHUJI€ IapEHTEePa/JbHOTO IN-
TaHUA (TPEXKOMIIOHEHTHBIN KOHTEJTHep: aMMHOKVCIOTHI,
XKMPBIL, JE€KCTPO3a) C pefyKIVer XIPOB B CBA3MU C HapacTa-
HUEM TPUIIMLEPUNIOB, IOCTENEHHON pealMMeHTaluen
(rmyTaMuH, nede6HBIE CMeCH I SHTePaTbHOTO IMUTAHUA,
oboralieHHble TIPOTEVHOM), TUIIOIMINMAEMUYecKas Tepa-
A (unoeBas KUCIOTA, HUKOTMHOBAs KMUCIOTa, oMera-3
JKVMPHBIE KVICIIOTBI).

Pe3ynbratbl

Ha ¢oHe KOMIUIEKCHOII NMPOBOAMMOI Tepammy OTMedYeHa
HeratuBanysa IIMB-supemnn xo pgHio +70, JOCTUTHYTO
CHIDKEHNE YMC/Ia KOIMI BUPYCa B JKETyJOYHO-KUIIEYHOM
TpakxTe /10 680 KOINI1/MJI, TOCTUTHYTA MONOKUTENbHAS A1~
HaMMKa CO CTOPOHBI 9METUYECKOTO CHHJPOMA, OTCYTCTBUE
IIOTEPY MACChl TeJa, SMUTENN3ALNA CIN3UCTHIX, HOpMaJIN-
3aI[VisI AMIeTUTa U 001Iero COMaTUIeCKOro CTaTyca.

3aknyeHue

ITpu Hamuuum HecooTBeTcTBMA IIMB-cepocraTyca B mape
TOHOp-PeIMIINEHT, YUYUThIBAad pPa3BUTHE >KM3HEYTPOXKalo-
I[MX OCTIOKHEHUI Y JieTeil B MOCTTPAHCIIAHTALMOHHOM
nepuope, TpebyeTcs aKTHUBHAA AMATHOCTIKA, BK/IIOYAIOIast
B cebs OIEHKY KIMHMYecKoro craryca, IILIP-guarHocTu-
Ky BUpPYyCeMUM U MeTOnbl Busyammsanyu. IIMB-azodarut
ABJIACTCA PEAKUM U TXKENIBIM OCTOXKHEHUEM, TPeOYIM
KOMIUJIEKCHOTO TIOAX0fia B nedeHnu. HasnayeHnme coespe-
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MEHHOJI MHOTOKOMIIOHEHTHOJI T€PalNy, a TAK>Ke aKTUBHbII
AMHAMUYECKMIT MOHUTOPUHT MH(QEKIMOHHOTO MpOLecca,
SABJIAIOTCA OCHOBOIIOIATAIOIIMMY MOMEHTaMM YCIIELTHOTO
nedenns Tspkenoro IIMB-racTpossodarura Kak ocmoxHe-
uus amto-TTCK.

PI-03

KnioueBble cnoBa

AJoreHHas TPaHCIUTAHTAIMA TeMOIOSTUYECKNX CTBOJIO-
BBIX KJICTOK, LIUTOMETa/IOBUPYC, FACTPUT, 930(arur.
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Introduction

Cytomegalovirus infection (CMV infection) remains one of
the most common complications after allogeneic hemato-
poietic stem cell transplantation (allo-HSCT). Despite high
frequency of the CMV reactivation in immunocompromised
patients, the high costs of antiviral treatment and toxicity as a
side effect of therapy also remain a problem. The leading role
in the fight against CMV infection belongs to T cells. Recon-
stitution of the T-cell immunity depends on many factors,
for example, conditioning regimen, source of hematopoietic
stem cells and the graft-versus-host disease (GvHD) prophy-
laxis regimen. This study shows the dynamics of quantitative
recovery of CMV-specific T-cell immunity in the patients
with hematologic malignancies and non-neoplastic hemato-
logic disorders at different time points after allo-HSCT, de-
pending on the GvHD prophylaxis regimen.

Patients and methods

The patients’ characteristics are presented in Table 1. Blood
samples were collected on days +30, +90, +180. CMV-specif-

Table 1. Patients’ characteristics

ic CD8+ cytotoxic lymphocytes (CMV-CTL) were identified
by flow cytometry using fluorochrome-conjugated mono-
clonal antibodies against CD3, CD8 and CD45 molecules,
a viability reagent, and tetramers. The tetramers consisted of
MHC monomers class I, associated with one of the immuno-
dominant epitopes at the viral pp65 protein: peptides NLVP-
MVATYV (NLV), TPRVTGGGAM (TPR), RPHERNGFTVL
(RPH), presented on the HLA-A * 02 and HLA-B * 07 alleles
in complex with streptavidin, labeled with phycoerythin.
The total number of leukocytes was assessed using a Sysmex
X-2100 blood analyzer. Two-platform method was used to
calculate the absolute number of CMV-CTL.

Results

The fastest recovery of CMV-specific T cells was observed
when anti-T-lymphocyte globulin (ATG) was included into
the additional GVHD prophylaxis. The patients who received
T-cell depletion (TCD) and post-transplant cyclophospha-
mide (PT-Cy) as GvHD prophylaxis have significantly lower
number of CMV-CTL, and these values remained lower un-
til +180 days after allo-HSCT.

g . . gy Post-transplant
Parameter ATG (n=24) T-cell depletion (n=5) cyclophosphamide (n=8)
¢ Female 11 (45.8%) 3 (60%) 5 (62.5%)
ex
Male 13 (54.2%) 2 (40%) 3 (37.5%)
Mismatched unrelated donor (MMUD) - - 6 (75.0%)
, Matched unrelated donor (MUD) 13 (54.2%) - -
Donor's type - -
Haploidentical related donor - 5(100%) 2 (25%)
Matched related donor (MRD) 11 (45.8%) - -
Lymphoma 1(4.2%) - -
Myelodysplastic syndrome (MDS) 3 (125%) 1(20%) 1(125%)
. . Muyelofibrosis 1(4.2%) 1(20%) -
Diagnosis - -
Acute lymphoblastic leukemia (ALL) 5(20.8%) 1(20%) 4 (50%)
Acute myeloid leukemia (AML) 14 (58.3%) 1(20%) 3 (37.5%)
Chronic myeloid leukemia (CML) - 1(20%) -
Bone marrow (BM) 12 (50%) - 2 (25%)
Graft source -
Peripheral blood stem cells (PBSC) 12 (50%) 5 (100%) 6 (75%)

*ATG, anti-T-lymphocyte globulin; TCD, T-cell depletion; PT-Cy, post-transplant cyclophosphamide.
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Conclusion

T-cell depletion and post-transplant cyclophosphamide in-
cluded in GvHD prophylaxis regimen have a more “aggres-
sive” effect upon the reconstitution of CMV-specific T cell
immunity. Therefore, these groups of patients are candidates
for the cell therapy (infusion of CD45RA- lymphocytes,
CMV-specific T lymphocytes).

POSTTRANSPLANT INFECTIONS |

Keywords

Allogeneic hematopoietic stem cell transplantation, cyto-
megalovirus infection, CMV-specific T-lymphocytes, im-
munosuppressive therapy, graft-versus-host disease.

PekoHcTutyums UMB-cneymndunyeckoro T-KneToyHOro MUMMYHUTETA  NALMEHTOB NOCIe TPaHCNSIaH-
TaLMK ANIOTEHHbIX FEMOMO3ITUYECKUX CTBOSIOBBIX KNETOK
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Beepenue

LuromeranoBupycHas nndpexuna (IIMB-nndexuns) ocra-
eTCsI OffHVIM U3 HanbojIee YaCTO BCTPEYAEMbIX OCIOXKHEHNUI]
y HALVeHTOB IIOC/Ie TPAHCIUIAHTALMM a/UIOT€HHBIX IeMO-
MO9TUYECKUX CTBONOBBIX KeToK (anmno-TT'CK). Hecmorps
Ha BO3MOXKHOCTH (DapMaKOTEpAINy, KpaiiHe aKTyaTbHbIMI
OCTAIOTCA BOIPOCHI TOKCMYHOCTH, BBICOKOI CTOMMOCTH, a
TaKOKe IJIA pAfla CTPAH JOCTYIHOCTY COBPEMEHHBIX IIperia-
paroB, HanpaB/IeHHbIX Ha LIMB-undexnuio. Begymas ponb
B 60oppbe ¢ [IMB-undekiueit npuuamnexur T-krerkam. Ha
PEKOHCTUTYLUIO T-K/IeTOYHOro 3BeHa UMMYHUTETA BIIVAIOT
MHO>XXeCTBO (DaKTOPOB: BUJ, KOHJUIVOHNPOBAHNA, MCTOY-
HUK CTBOJIOBBIX KJIETOK, PeXXUM NPOMIIAKTUKN peaKIuu
«TpaHCIUTaHTaT npoTuB xo3simHa» (PTIIX). B Hacrosen
paboTe HaMM ITOKa3aHa AMHAMUKA KOIMYECTBEHHOTO BOC-
craHoB/ieHusa LIMB-cnenudnynoro T-x1eToyHOro MMMYy-
HITETA y MAIMEHTOB C FeMOOIaCcTO3aMI 1 HEOITyXO/IeBbIMIU
3a00/IeBaHUSIMI CHICTEMBI KPOBM Ha PA3HBIX CPOKAX IOCTIE
awto-TTCK B 3aBUCHMOCTY OT peXXuMa IPOQUIAKTUKA
PTIIX.

Matepuansl n metToabl

JeTanpHple XapaKTEPUCTUKM MAIVIEHTOB IIPENCTaB/lIeHbl B
tabmuie 1. O6pasibl KPOBM INAIVMEHTOB MCCIENOBAIN Ha
+30, +90, +180 guu ocrne aywro- TTCK. IIMB-cnienn¢uanbie
T-nmuMbouUTH UAEHTUPHUIUPOBATU METOZOM ITPOTOYHOI
IIMTOMETPYH, UCIIOTIb3Ys KOHBIOTMPOBaHHbIE C PII0OPOXPO-
MOM MOHOK/IOHa/IbHbI€ aHTUTeNA IpoTuB Monekyn CD3,
CD8 u CD45, peareHT Ajisi OIpefeneHns KM3HeCnocooHo-
CTH, a TaKXXe TeTpaMepbl, cocTosAIMe 13 MoHoMepos MHC
Knacca I, cBA3aHHBIX C OJHMM U3 MMMYHOJZOMMHAHTHBIX
3MNUTONOB BUPYCHOro 6enka pp65: nentunsl NLVPMVATV
(NLV), TPRVTGGGAM (TPR), RPHERNGFTVL (RPH),
npencTaBaeHHble Ha amenax HLA-A*02 n -B*07 B xoM-
IJIEKCE CO CTPEeNTaBUANHOM, MEYEHBIM (DMKOSPUTPUHOM.
Jlanee s pacdera abCOMOTHOTO YMC/IA KI€TOK IIPYMEHS-
s ABYXIUTaTGOpMeHHBI MeTox. Obliee 4MCIIO0 IEKOLUTOB
OLIEHMBAJIOCh HAa TeMaTOJIOTMYeCKOM aHajaMusaTope Sysmex
X-2100, 4TO B AajbHelilIeM OBITO YICIONB30BAHO /IS pac-
gera abcomoTHOrO Ycia IIMB-crenyuduyHbIX KIeToK.
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Pe3synbtatbl

Hamnbormee 6picTpoe BOCCTaHOBIIEHNE AGCOMIOTHOTO YICTA
LIMB-criennduyHbIX KIeTOK ObUIO OTMEYEeHO IIPY BKIIIO-
yeHnu aHTUTHMouuTapHoro rmobymuna (ATT) B pexum
npodumaxruku PTIIX. Ilpn ucnons3oBanun T-K1eTOYHOI
pemtenyiu (TKI) ¥ MOCTTpaHCIUIAHTALMOHHOTO ILIMKJIO-
dochammpma (IIT-1J®) B xavectBe mpodmmaktukn PTIIX
konndecTBo 1JMB-crenuduaHbIx KIeTOK 6BUIO 3HAYMMO
HIDKE M COXPAHAJNIOCh Ha TAaKOM 3HadeHun pgo +180 pua
nocyte ayno- TTCK.

3aknyeHue

Pexxnmsbr npodunaktukyu PTIIX, sxmouarone IIT-I®, a
taoke TK]I, obrmagaT 6omee «arpecCHBHBIM» [eICTBUEM
Ha pekoHcTutynuio [IMB-crnenndnuyeckoro MMMyHuUTETA,
B TOM 4uciIe u B 6osee mo3pHue cpoku nocne ammo-TTCK.
Takum 06pa3soM MUMEHHO 9TV KaTeropyy MaIJieHTOB, MOTYT
ABJIATHCA 11e/1€BOJ TPYIIION /I IPUMeHeHM y HUX TaKuX
KJIETOYHBIX TeXHOJIOIWI, Kak penHpysus CD45RA- nonop-
ckux mMooLuTos, a takxe LIMB-crnenupnynbix T-muMm-
¢do1uToB fOHOPA.

KnioueBble cnoBa

TpaHcIaHTanMA a/UIOTEHHBIX TeMOIMOITNYECKNX CTBOJIO-
BBIXKJIETOK, ITOMeTaoBupycHasA nHd ek, [IMB-crienn-
¢uanble T-MMMQONNTE, UMMYHOCYIIpeCCUBHAsA Tepalmd,
peaKuyA «TPaHCIUIAHTAT IIPOTUB XO3AMHA».
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Introduction

Cytomegalovirus infection (CMVI) in the early period after
transplantation of allogeneic hematopoietic stem cells (allo-
HSCT) remains a significant cause of transplant failure and
mortality. Partially HLA-mismatched patients, as well as
those who received a transplant from a haploidentical donor,
are at high risk of developing CMVI. At the same time, the
blood of healthy of chronic CMV carriers contains virus-spe-
cific T-lymphocytes, which effectively control the replication
of the virus. In some healthy donors, the number of these
cells reaches several percent, which makes them attractive
sources of T-lymphocytes for adoptive therapy. Our studies
have shown that the presence of one of the HLA class I alleles
in the donor capable of presenting the known immunodomi-
nant epitopes from the CMV pp65 protein (HLA-A*02:01 and
HLA-B*07:02) leads to focusing of immune response of cyto-
toxic lymphocytes on pp65 epitopes (one, for HLA-A*02:01)
or two (for HLA-B*07:02). Accordingly, when choosing a do-
nor for adoptive therapy, it is necessary to avoid mismatch
between donor and patient for these alleles.

Materials and methods

In this clinical study of approaches to CMVI therapy and
prevention using specific lymphocytes in the National Re-
search Center for Hematology, we isolated allogeneic T-lym-
phocytes for six patients who underwent allo-HSCT. The
selection criterion for donors was a high level of T-cell re-
sponse to CMV (> 100 cells per 10° leucocytes), determined
by the ELISpot technique). The lymphocyte infusion was
performed on day 30 after allo-HSCT in four patients as
prophylaxis, and in two cases, for CMVI therapy. Related
blood stem cell donors served as blood source in four pa-
tients, and for two patients — a third party donor was used.

Results

A significant difference was observed both in number of
the cells yielded (105 to 107 mononuclear cells), and their
subpopulation composition. The number of antigen-specific
cytotoxic lymphocytes in the cell product depended on the
presence of HLA alleles capable of presenting the previously
described immunodominant epitopes in the donor.

All the patients tolerated the injection of cells satisfactorily;
not a single case of GVHD was recorded, which suggests a
high safety of the method. To assess effectiveness, it is nec-
essary to expand the sample of patients, but at the time of
the presentation of the poster, none of their prophylactic pa-
tients developed CM VT, and viral titers were undetectable in
both patients with previous viremia.

Conclusion

In the case of using T-lymphocytes from a third-party donor,
tracing of individual clones may serve as an indirect con-
firmation of the effectiveness of the method. For this, sam-
ples of lymphocytes were obtained from donor leukophere-
sis, a cell product and from patients at various times before
and after the introduction of CMV-specific lymphocytes.
High-throughput sequencing of T-lymphocyte receptor rep-
ertoires will allow tracing the fate of individual clones after
adoptive T-cell therapy.
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Tepanus 1 npodMnaKkTMKa LMTOMEranoBUpyCHON MHPEKLMM Y MOCTTPAHCNIAHTALMOHHBIX 60NbHbIX

C noMoLblo cneunduuHbix T-numdoumTtos
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Beepenue

LluromeranosupycHas nudexuns (LIMBM) B panHem nepu-
ofie IIOC/Ie TPAHCIUIAHTAIVM A//IOT€HHON IeMOIIO9THYEeCKIX
cTBONOBBIX KeToK (amno-TTCK) ocraeTcs cymecTBeHHOI
IPUYMHON HENpYOKUBAEHNUA TPAHCIIAHTAaTa M CMEPTHO-
ctu 6onbHbIX. K rpynme Bbicokoro pucka passutusa LIIMBI
oTHOCATCsT GonmpHble ¢ vactuyHO HLA-HecoBMecTMMO-
CTBIO C JIOHOPOM, a TaK)Ke IOy4YMBIINE TPAHCIIAHTAT OT
raIyIoNIeHTUYHOro foHopa. IIpu 3ToM B KpOBU 370pOBbBIX

Hocureneli xpoundeckort IIMBU copep:xaTca Bupyc-cner-
udmynble T-muMponuTsl, 9¢pPeKTUBHO KOHTPOIUPYIOIVe
pelIMKanuio BUpyca. Y 4YacTM 3[0pPOBBIX JOHOPOB 4YMCIIO
9TUX KJIETOK JOCTUTaeT HeCKOJIbKUX IIPOLIEHTOB, 4TO Jefa-
eT UX IIPUBJIEKATe/IbHBIMU UCTOYHUKaMM T-muMQornTon
IU1s aJONTUBHOMN Tepanuu. Hamm uccnenosanus nokasanuy,
YTO Ha/mnM4ue y JjoHopa ogHoro us amneneit HLA I xmacca,
CIIOCOOHOTO IIPe3eHTUPOBATh M3BECTHBIE MMMYHONOMIU-
HaHTHbIe 3nuToNbl 13 Oenka pp65 LIMB (HLA-A*02:01 u
HLA-B*07:02) npuBOSUT K TOMY, YTO MMMYHHBII OTBeT
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LUTOTOKCUYECKUX TuUM(OLUTOB Ha pp65 oKycupyeTcs
Ha opuH (mrs HLA-A*02:01) wnn gBa (mns HLA-B*07:02)
snntona. COOTBETCTBEHHO, IIPU BBIOOPE JOHOPA [i/Is afOolI-
TUBHOI Tepamuyu Heo6XomumMo m3beratb HECOOTBETCTBUS
MEXJy JOHOPOM U IAI[VIEHTOM II0 STUM aJIIeJIsIM.

Marepuanbl n meToabl

B pamkax nposopmmbix B HMMII remaronorum KaMHMU-
YeCcKMX ampoOanyii MeTOOB Tepammy ¥ HpOopUIaKTUKU
IIMBM ¢ nomouibio BBefieHMs CrenyUUHbIX TUMOLNU-
TOB HaMJ1 OBUIM NTOJTy4YeHBI ajyIoreHHble T-mMMGOLUTHI IS
mecTy manmeHTos, nepeHecumx amwo-TTCK. Kpurepuem
oTO0pa JOHOPOB SBJLA/ICS BBICOKWII YPOBEHD T-K/I1€TOYHOro
orBera Ha IIMB (>100 xretok Ha 10° 1eiIKOIIUTOB), OIIperie-
nsembiit MetogoM ELISpot). ViHdysusa mumdonnrtos 6pita
nposefieHa Ha 30 mens mocye awto-TTCK pis yeTbipex ma-
LIMEeHTOB B KadecTBe npodumaktuku IIMBI, a gBym - B
KayecTBe Tepanuu. [lj1s deTbIpex NaleHTOB MICTOYHMKOM
KPOBM ABJIS/ICA POACTBEHHBIN JTOHOP CTBOJIOBBIX KJIETOK
KpOBHU, /Il IBYX — CTOPOHHMII JOHOP.

Pe3ynbratbl

Habrmiopamach cylecTBeHHas1 pasHNUIA Kak B oObeMe IO-
JTyYeHHBIX K/IETOK: 0T 105 mo 107 MOHOHYK/IEapOB, TaK U B
UX CyOIONY/IALMOHHOM cOCTaBe. IIpy 9TOM KOINYeCTBO
AHTUTeH-CIeNNUIHBIX UTOTOKCUIECKNX TUMQOINTOB B
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K/JIETOYHOM ITPOJIyKTe 3aBJCEI0 OT HanuuusA y foHopa HLA
aJUIerniell, CIOCOOHBIX IIPEe3eHTMPOBATb OIMCAHHBIE paHee
MMMYHO[OMIHAHTHBIE SIINTOINBL. Bce maleHTs! nepenecn
BBeJleHIe K/IETOK Y/OBIeTBOPUTEIBHO, He ObUIO 3aduKCH-
posano Hu ofHoro cnyvas PTIIX, uro nosposnseT roBOpuTh
0 BBICOKOII 6e3omacHOCT MeToma. s oneHkn 3¢ dexTns-
HOCTHM HeOOXOAMMO paciiipenne BBIOOPKU 6OMbHBIX, HO Ha
MOMEHT IOfjauyl IOCTepa HI OfYH UX MPO(UIAKTUIECKUX
narueHToB He passua LIMBV, a 060oux marmenTa ¢ mpepiie-
CTBYIOLLET! BUpeMUEli, He OIPele/sUIINCh BUPYCHBIE TUTPBIL.

3aknoyeHue

B cmyyae mcnonpsoBanus T-muM¢onuToB OT CTOpOHHe-
r0 JIOHOpa KOCBEHHBIM IOATBep)XAeHVNeM 3¢QeKTUBHO-
CTV METOJja MOXKET SAB/IATHCSA IIPOCIeXMBaHNME OT/Ie/IbHBIX
KJIOHOB. [l aTOro 6bUIM MOMyYeHBb 06pasubl mumdonu-
TOB 13 LOHOPCKOro Jeiikodepesa, KIETOYHOIO IPORYKTA
U OT NAIMEHTOB B PA3/IMYHbIE CPOKI [0 ¥ TIOC/IE BBEICHMS
LIMB-criennnynbx  nuMdounToB. BblcOKOIpOUsBORU-
TeJIbHOE CEKBEHMPOBAHNE pelrlepTyapoB penenropa T-mim-
(OLMTOB IO3BOIUT IPOCTIEAUTD CYAbOY OT/ENbHBIX KTTOHOB
IIOC/Ie a/IONTUBHON T-K/IeTOYHOI Tepanmn.

KnioueBble cnoBa

HI/ITOMeI‘aHOBI/IpyC, TpaHCIUVIAaHTAl VA aJIJIOTE€HHDBIX T'€MOIIO-
ITMYIECKNX CTBO/IOBBIX KTIETOK, KJIETOYHAA TE€PAIIVA.

First line single-agent ruxolitinib for grade 3-4 acute graft-versus-host disease in patients

with severe infectious complications
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Introduction

Corticosteroid treatment has been the standard of care for
acute graft-versus-host disease (GVHD) since 1980s. How-
ever, their administration is associated with significant num-
ber of infectious complications, including invasive fungal
infections, severe bacterial infections and viral reactivations.
Ruxolitinib (Ruxo) was demonstrated to be an effective sec-
ond-line agent for GVHD comparable the best available
therapy. Its administration was not associated with increased
incidence of bacterial or fungal infections. We hypothesized
that, in patients with severe bacterial or fungal infections,
Ruxo will not exacerbate the existing anti-infectious control.

Patients and methods

The present pilot study enrolled patients who had poorly
controlled severe bacterial or fungal infections defined by
presence of febrile fever and CRP>50 mg/l, or procalcitonin
levels of >1 mcg/l, despite adequate anti-infectious therapy,
or poorly controlled localized infection. The study enrolled
5 patients. Their characteristics are shown in Table 1. All the
patients received Ruxo at a starting dose of 5 mg bid and
topical therapy in case of skin involvement. The therapy was
continued until complete response or treatment failure. The
dose was increased by 5 mg in non-responding cases.
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Results

All five patients did respond to the treatment. Four patients
had complete response, and in one patient, partial response
was achieved after DLI. Median time to partial response was
12 days (range 8-136), and the median term to complete re-
sponse was 14 days (range 3-44). Median time to Ruxo dis-
continuation was 105 days (range 12-150). Attempts of early
Ruxo discontinuation in two patients with rapid responses
resulted into recurrence of GVHD and overlap syndrome.
None of the patients had exacerbation of the above men-
tioned infectious complications. Three of the five patients
had chronic GVHD: two of them, with moderate degree,
and severe disease was observed in one case. Only one pa-
tient received steroids after Ruxo. Additional treatments of
GVHD included ECP, rituximab, fecal transplant. Ruxol-
itinib was generally well tolerated. Toxicities were predom-
inantly hematological, but were associated with pre-existing
cytopenias. Three out of five patients required subsequent
intravenous antibiotics, one patient received antifungals in-
travenously, 4/5 patients had CMV reactivation after Ruxo
administration. Two cases of sepsis were documented at
>100 days after ruxolitinib initiation. Other viral infections
included acute respiratory illness in one case, persistence of
HHV6 pericarditis, EBV-associated encephalitis. Three out

@ cttjournal.com



| POSTTRANSPLANT INFECTIONS

Table 1. Clinical characteristics of the patients and GVHD

Patient Patient history

K.Yu.A, 38 y.o. female

grade 3 acute skin GVHD.

The patient had MDS from previous aplastic anemia (AA), -7, 45 XY, ASXL1+, TP53+, SRSF2+ which relapsed after

T matched unrelated allograft, received second unrelated allograft, but primary graft failure was observed. She
received 3 allograft from haploidentical mother with fludarabine, cytarabine and cyclophosphamide conditioning,
bendamustine, MMF and tactolimus GVHD prophylaxis. The patient had colonization with MDR Klebsiella pneumoniae
and febrile neutropenia on day -1 of the 3" allograft, with no response to combination of carbapenem and colistin.
No evidence of fungal infection was documented. By day+7, the patient had early engraftment with development of

P.AA, 37 y.o. female

The patient with B-ALL received allogeneic matched unrelated SCT in the 3" MRD-negative remission. Conditioning
was myeloablative combination of fludarabine and busulfan. GVHD prophylaxis was PTCy, tacrolimus, MMF. During
pre-engraftment period on day+15, she developed necrotizing laryngitis associated with Klebsiella pneumonia, severe
sepsis, multiorgan failure. She was subjected to tracheostomy and prolonged mechanical ventilation. On day+42,
while still on ventilator support, she developed acute GVHD stage 3 (skin grade 3 and Gl grade 2).

TNS., 29 y.0, female

liver).

A patient with classical Hodgkin's lymphoma received allograft from haploidentical donor after 10 lines of therapy
and autologous SCT. During cytopenia, she had bilateral pneumonia and severe sepsis associated with MDR Klebsiella
pneumonia. After engraftment, she remained febrile despite massive antibiotic treatment, also had viral pericarditis,
severe-grade poor graft function. On day +28, she developed stage 3 acute GVHD (grade 3 skin, grade 2 Gl, grade 1

K.E.E. 33 y.0. male

The patient was allografted for refractory AML, but relapsed on day +34. He received GO-FLAG re-induction with DLI.
During cytopenia he had febrile neutropenia, sepsis, associated with colonization with MDR Klebsiella pneumonia,
severe DIC, viral enterocolitis (CMV, HHV6), severe sinusitis (Candida krusei), recurrent Gl bleeding. After recovery from
cytopenia, he developed acute GVHD grade 4 with features of overlap syndrome (skin grade 4, liver grade 4).

IAAA., 23 y.0. female

The patient had severe AA, refractory to ATG, and was allografted from matched unrelated donor. She had primary
graft failure without recovery of hematopoiesis and received second allograft from haploidentical mother, but exhib-
ited primary graft failure again. She received 3 allograft with Cy conditioning and CsA+MMF prophylaxis. The total
duration of aplasia was more than 80 days and she had multiple episodes of febrile neutropenia. She had persistent
SIRS, despite massive anti-infectious treatment. After engraftment, she developed grade 3 skin GVHD.

of 5 patients are alive. None of the patients developed a re-
lapse of underlying malignancy. Two fatalities were associat-
ed with persistent severe poor graft function and recurrent
infections, despite a response for GVHD.

Conclusion

This pilot study confirmed that single-agent ruxolitinib is
a viable option for patients with significant risk from ster-
oid treatment. Prolonged exposure to ruxolitinib, likely

beyond day+100, is required to prevent GVHD recurrence
and chronic GVHD. Patients with persistent severe poor
graft function should be switched to alternative treatments.
Larger sample size is required to confirm these preliminary
observations.

Keywords

Graft-versus-host disease, recurrent, prevention, ruxolitinib.
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Beepenue

I110KOKOPTUKOCTEpPOUADBL  ABNIAIOTCA CTAaHAAPTOM  Jlede-
HMS OCTPOIl peakuMM «TPaHCIUIAaHTAT NPOTUB XO3SAMHA»
(PTTIX) c 1980-x ropoB. OHAKO MX MpPUMEHEHNE CBSI3aHO
CO 3HAYUTENBHBIM KONMMYECTBOM MHQEKIVOHHBIX OC/IOX-
HEeHMIT, BK/IIOYasl MHBa3WBHbIe IPUOKOBbIe MHDEKINN, Ts-
XKe/ple OaKTepuasnbHble MH(EKLIUN ¥ BUPYCHBIE PeaKTHU-
BaluM. BBUIO IIpopeMOHCTpUpOBaHO, 4To PykcomuTuHu6
siBristeTcsl 9 EKTUBHBIM CPEICTBOM BTOPOIl TMHUM IS
nedennsa PTIIX, u o cpaBHEHMIO ¢ HAVITyYIIeil JOCTYITHOM
Tepanueil, ero NpuMeHeHIe He ObUIO CBA3aHO C yBeINYCHN-
€M YacTOThI OAaKTepUaNbHBIX MM TPUOKOBBIX MHQEKIINIL.

MBI IPeATIONIOXIIN, YTO y HAL[MEHTOB C TsDKE/IbIMM OaKTe-
PUAIBHBIMU WM TPUOKOBBIMY MH(EKLMAMI PYKCOMUTHU-
H116 He yCyryOuT TedeH1e NHPEKINOHHOTO IIPOLiecca.

MMaumeHTbl 1 MeTOADI

B sTOM IMIOTHOM MCCIEOBAaHUN YYaCTBOBAIN TIAIIVIEHTDI
C TIJIOXO KOHTPONMPYEMBIMHU TSDKETBIMU GaKTepuaabHBIMU
VTV TPMOKOBBIMU MHDEKLMAMY, OTIPefieAeMBbIMI IT0 HasIy-
yyro muxopagku u CPb >50 mr/n mnm npokanpumuTonnHa >1
MKT/JI, H.CMOTPS Ha afleKBaTHYI0 IPOTUBOMHQEKIMOHHYIO
TepaTNIO U/ JIOKaTM30BaHHYI0 MHPEKINIO C INIOXMM MeCT-
HBIM KOHTpoOeM. B nccnenoBanme 6bIIM BKIIOUEHBI 5 TAIM-
eHTOB. JIX XapaKTepUCTUKM IpeICTaBIeHbl B Tabmmie 1.
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Bce manuenTsl momyvyanyu HadaJbHYIO JO3Y IIpenapara Io 5
MT 2 pasa B JIeHb I MECTHYIO T€PAIMIO B CIIydae IOpake-
HIA KoK, Tepanusa npopionKanach o HOMTHOTO OTBETa UK
HeyJa4M JiedeHVA. B cmydae oTCyTCTBUA OTBeTa [j03a Oblla
yBe/IMY€Ha Ha 5 MI.

Pe3ynbratsl

OtBeT OBUI HONYYeH y BCeX IIATY NMALMEHTOB. Y YeTbIpex
IIALMEHTOB ObII IOJIHBII OTBET, 8 y OJfHOTO MallyieHTa IOoCIe
DLI - yactuunsbiii otBeT. CpefjHee BpeMs 10 YaCTUYHOTO OT-
BeTa coctaBwio 12 aueit (ananasoH 8-136). CpenHee Bpems
IO TIOJTHOTO OTBEeTa COCTAB/sIO 14 nmHeit (guamason 3-44).
CpepnHee BpeMsI 50 OTMEHBI pyKconuTHHUba cocTaBmio 105
mHeil (mmamasoH 12-150). YV [BYX MalMeHTOB ¢ OBICTPBIM
OTBETOM IIONBITKM PaHHEro NpeKpallleHUsA ImpuemMa pyKco-
mntyHu6a npusemn K peryuausy PTIIX u overlap-cunppo-
my. Hu y ogHoOro u3 manyeHToB He ObIIO 000CTpeHNUA MH-
(eKIMOHHDIX OCIOXHEHMII, IO IIOBOJY KOTOPBIX OHM ObIIN
BKJIIOYEHDI B MICCNIeOBaHMe. 3/5 MaI[eHTOB B IOCeAlyIoIleM
pasBum xponndeckyto PTIIX, cpenHion — y 2 1 TsXenyo
y 1. TonbKO OfiMH MAIMEHT IIOTy4asl ITIOKOKOPTUKOCTEPOU-
IBI IIOCTIe PyKCONMUTHHMOA. [JONIO/THNTeIbHbIe METOADI Jlede-
HyA PTIIX sxmovan 9K, putykcuMab, TpaHCIIAHTATINIO
MUKPOOYOTBL. PYKCOMMTHHMO B L}e/IOM XOPOLLIO IePEHOCII-
cs1. TOKCMYHOCTD OblTa NMPeUMYILIeCTBEHHO I'eMaToIornde-
CKOJT 1 OblIa CBsA3aHA C yXKe CYyIIeCTBYIOLell LMTOIeHMelL.
3/5 manueHTOB MOTPe6OBaIM IOCTEAYIOLMX BHYTPUBEH-
HBIX aHTMOMOTUKOB, | MalVeHTy Ha3Ha4a/IIChb BHYTPUBEH-
Hble IPOTUBOIPUOKOBBIE IIperaparsl, 4/5 MalMeHTOB UMe/N
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peaxtusaruio IIMB nocte BBeienust pykconurunuba. beimn
3aperuCTPUPOBAHDI 2 ClyYas cercuca yepes >100 gHeii mo-
C7le Havasia mpuema pykconutuunba. Cpenn gpyrux BUpyc-
HBIX MH(EKINIT 0TMEYAIOCh HaIM4ie OCTPOTO PeCIpaTop-
HOTO 3a607eBaHMs1, HepcucTipoBane nepukapaura HHVE,
sHedannT, cBa3anHbI ¢ EBV. Tpoe 13 5 manmeHTOB )XIBBL
Hu y ogHOro 113 ManmeHToB He 6bUI0 3aUKCUPOBAHO PeL-
IuBa OCHOBHOTO 3abojeBanus. [IBa ciaydas cMepTu ObIin
CBSI3aHbI C NEPCUCTUPYIOLIEN TAXKENON HENOCTaTOYHOCTHIO
TPAHCIIAHTAaTa U PEeLUAVBUPYIOLIMMY MHEKIMAMNY, He-
CMOTp Ha 0TBeT co ctopoHsl PTITX.

BoiBopbl

ITO NMIOTHOE UCCTIENOBaHME TOATBEPANTIO, YTO MOHOTEpa-
IVsL PyKCOMUTUHUOOM SBJIAETCS BO3MOXKHBIM BapyaHTOM
Tepanuy i MallieHTOB CO 3HAYMTENTbHBIMU PUCKAMU OT
Ha3HauyeHNUsA TITIOKOKOPTUKOCTepouzioB. [lnd mpemoTBpa-
menus peuyaysa PTIIX u mocnepymomero passutus xpo-
Hydeckoit PTIIX tpebyeTcs pmuTebHOE IpUMeHEHME PYK-
conutuHmnOa, BEpOsITHO, faxke rocre faHs +100. [TannerToB
CO CTOVIKMMM TSDKEIBIMM HapyLIeHUAMM (YHKIMM TpaHC-
IJIAHTaTa C/IefyeT NepeKIIoYNTD Ha aTbTePHATUBHbIE METO-
OBl 1edeHnsA. [Ina noaTBep >KieHNnsA 3TUX MpeBapUTeNTbHbIX
HabofeHuit TpeOyeTcs GOIbLINIT pa3Mep BBIOOPKH.

KnioueBble cnoBa

Peakuusi «TpaHCIUIQaHTAT IPOTUB XO3AMHA», PELUAVBEL
npoUIaKTHKA, PyKCOMUTUHUO.
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Introduction

Invasive aspergillosis (IA) is a major cause of morbidity in
hematological patients. Aspergillus fumigates is the most
common etiologic agent of IA reported in severely immuno-
compromised patients. Aspergillosis caused by non-fumiga-
tus Aspergillus species is poorly studied.

Patients and methods

We designed the retrospective study in order to investigate
the epidemiology of IA caused by Aspergillus non-fumigatus,
as a single pathogen, in large cohort of patients after HSCT
and chemotherapy from 2013 to 2018 at the R. Gorbacheva
Research Institute of Pediatric Oncology, Hematology and
Transplantation (CIC725). During the observation period,
30 patients with [A caused by Aspergillus non-fumigatus
were identified and included into analysis. According to EO-
RTC/MSG 2008 criteria, one proven and 29 probable cases
were diagnosed in children and adults with hematological
malignances and non-malignant hematological diseases af-
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ter allo-HSCT (n=27) and chemotherapy (n=3). The median
age was 26 (3-60) years old (males, 53%). The median fol-
low-up time was 10 months; for the survivors, 17.5 months.

Results

The underlying diseases in patients with A. non-fumigatus
IA were acute lymphoblastic leukemia (37%) and acute my-
eloid leukemia (30%), aplastic anemia (10%), lymphoma
(10%), myelodysplastic syndrome (6.5%), and chronic my-
elogenous leukemia (6.5%). Aspergillus non-fumigatus 1A
was more common found in allo-HSCT recipients (90%),
than after chemotherapy (10%). At the moment of IA di-
agnosis, most patients received antifungal prophylaxis with
fluconazole (83%) or echinocandins (6.7%). Breakthrough
IA (prophylaxis with voriconazole, 2; posaconazole, 1) was
documented in 10% of the patients. Causal agents were as
follows: A. niger (60%), A. flavus (34%), A. glaucus (3%), and
A. terreus (3%). The main sites of infection were lungs (80%),
paranasal sinuses (10%), or combined affection of lung and
paranasal sinuses (10%). For the diagnosed IA, 26 BAL, 6
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sinus effusions and 1 pleural fluid sample were examined.
In 57% cases, the mold hyphae were found by microscopy.
20% of IA cases with Aspergillus non-fumigatus developed in
association with bacterial or other fungal infections (n=6):
Klebsiella pneumonia, 33.3%; Pseudomonas aeruginosa,
33,3%; Kocuria kristinae, 16.7%; Trichoderma viridae,16.7%.
The median time for the onset of A. non-fumigatus IA after
allo-HSCT was 155 (19-922) days. The following antifungal
therapy was used in all the patients: voriconazole, in 73.3%;
lipid amphotericin B, in 6.7%; posaconazole, in 6.7% of pa-
tients; combination therapy, in 13.3% of the cases. In 25% of
the cases, A. non-fumigatus IA developed against the back-
ground of acute graft-versus-host diseases (GVHD) grade
2-3 + glucocorticoid therapy, and CMV reactivation (19% of
this group). Overall survival at 12 weeks from the diagnosis

of A. non-fumigatus IA was 83.3%. One lethal case could be
attributed to the registered IA.

Conclusion

Aspergillus non-fumigatus invasive aspergillosis affected pa-
tients predominantly with acute leukemia (67%) and allo-
HSCT recipients (90%). Aspergillus niger was the main etiol-
ogy agent. In 20% cases IA developed in combination with
other infections. Aspergillus non-fumigatus invasive asper-
gillosis was a late complication and developed against the
background of CMV reactivation and acute GVHD. Overall
survival at 12 weeks from the IA diagnosis was 83.3%.

Keywords

Hematological disorders, Aspergillus, diagnostics, treatment,
survival.

WNuBa3meHbIn acneprunnes, obycnosneHHsin Aspergillus He-fumigatus y nauneHToB C remaroso-

rmyeckumm 3abonesaHmamum
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Beepenue

VuBasuBublit acueprumnes (VIA) sBiseTcs OCHOBHOIM
IPUYMHON CMEPTHOCTY Y IeMaTOJIOIMYeCKMX MaljYIeHTOB.
Aspergillus fumigatus campiit vacTelit Bo36yanutens VA,
OIMCaHHbI § MIMMYHOKOMIIPOMETMPOBAHHBIX HAIMEeHTOB.
Acnieprunnes, 006ycnoBlIeHHbIT He-fumigatus Aspergillus
U3y4YeH HeJJOCTaTO4HO.

MaumeHTbl M MeTOAbI

PerpocnexTnBHOe mMcCleOBaHMe IpeACTaBIAeT aHAIN3
smmpemuonorvu VA, obycnosnenHoro A. He-fumigatus B
KayecTBe eIMHCTBEHHOTO 9TMOJIOTMYECKOrO areHTa B 60Jb-
IO} KOTOPTe reMaTojorndecknx manmerTos mocine TTCK
u xummoTepanuu ¢ 2013 mo 2018 rr. 8 HMU JOInT nm.
P.M.Top6aueBoit. B TeueHue mnsTuaeTHero HaOIIOEHMS
B TPYNITYy MCCNIElOBaHMA OBUIO BKIIOUEHO 30 IMAIIeHTOB C
mmnarnosoM VA, BbisBaHHOro A. He-fumigatus. CornacHo
kputepusasm EORTC/MSG 2008 6p1m1 ;uarHoCcTrpoBaHsl 1
TOKa3aHHbIA 11 29 BO3SMOYKHBIX CITy4aeB TaHHOTO OC/TOXKHE-
HUA y geteil 1 B3pocbix nocie amio-TT'CK (n=27) u nocie
xumnotepanuu (n=3). Cpeguuit Bospact — 26 net (3-60),
MY>K4MHBI — 53%. Menyana HabmoneHnsa coctaBuna 10 me-
CALIEB; U1 BBDKUBIINX — 17,5 Mecs11eB.

Pe3ynbratbl

OcHOBHBIM 3a00JIeBaHMeM y HanyeHToB ¢ VA A. He-
fumigatus. 6p1 ocTpblil muMobnacTHbt nerikos3 (OJIT)
(37%), octpsiit MuenoupHbll neiiko3 (30%), armmactmde-
ckass anemus (10%), MMeTORUCIIACTUYECKMIT CUHJPOM
(6,5%) m XpoHUYECKIIT MMEIOUAHBI JIeiiko3 (6,5%). VA,
06ycroBeHHbIlT A. He-fumigatus daiie ObUI AUATHOCTUPO-
BaH y nanueHToB nocite awio-TTCK (90%), yem mocre xu-
muorepanuu (10%). BonbIIMHCTBO MalMeHTOB Ha MOMEHT
AMATHOCTUKY OC/IOXKHEHsI MOTYYayl MPOTUBOTPUOKOBYIO

npodunakTuky: ¢aykonason (83%) Mmam SXMHOKaHIVHBI
(6,7%). IToBropHOE pasButye VIA (mpodumakTiKa: BOPUKO-
HAa30J1 - 2, M03aKoHa30/1 — 1) 66110 AuarHoctTupoBaHo B 10%
cmydaeB. DTronornsaA 6bUIa mpeacrasnena Aspergillus niger —
60%, A. flavus — 34%, A. glaucus — 3%, u A. terreus — 3%.
OcHOBHBIE OpraHbl MopakeHus 6bumi nerkue (80%), mpu-
matounble masyxu Hoca (ITITH) (10%), nnm xomMOMHAIMA
nerkux u IIITH (10%). Ina MOCTaHOBKM [uarHo3a Obiin
IpOaHaIN3UPOBaHbl 26 00pasl[oB OPOHX0ANbBEOTIAPHOTO
naBaxa (BAJI), 6 obpasuos acnupara IIITH n 1 obpaser
IJIeBPAIBbHOM XXUAKOCTI. B 57% cryyaes rudpl nmecHeBbIX
rpu6OB OBbUIN 0OHAPYKEHDI TPV MUKPOCKOIINYECKOM HCCTIe-
moBaHmu. A. non-fumigatus VIA pasBuacs B KOMOMHALMU
¢ baxrepuAMHU U fpyrumu rpubamu B 20% ciydaes (n=6):
Klebsiella pneumonia — 33,3%, Pseudomonas aeruginosa —
33,3%, Kocuria kristinae — 16,7%, Trichoderma viride -
16,7%. Menuana Bpemenu pasputus VIA nocne anno-TI'CK
155 gHeit (19-922). IlportusorpnbxoBas Tepanus Obiia yc-
nonb3osana B 100% cnydaes: BOpuKoHas3on — 73,3%, mumo-
COMaJIbHBIT amoTepunuH B - 6,7%, mosakonason - 6,7%,
KOMOMHYpOBaHHas1 aHTHbOaKTepuanbHas tepamus — 13,3%.
VA A. He-fumigatus B 25% cnydaeB pasBumica Ha oHe
IpOTeKaolell OCTPOil peaKIuy TPAHCIUIAHTAT IPOTUB
xo3auHa (oPTIIX) 2-3 cremenn ¢ UCIONb30BAHMEM TJIIOKO-
KOPTUKOCTEPONJIOB B KaueCTBe Tepaluiy, a Takke Ha (oHe
peakTuBanyu LIMB-nndexiym B 19% cnydaes. Ob1ias Bbl-
JKMBAeMOCThb B TedeHue 12 Hemenb (OB12) oT mocTaHOBKMU
mmarnosa VIA A. He-fumigatus coctaBuia 83,3%; cMepTb,
cBA3aHHas ¢ /A obHapy>keHa B OJIHOM CrTydae.

3akniouyeHue

VA Aspergillus ne-fumigatus B 60/IbIINHCTBE CIIydaeB pas-
Bwics y manyertos ¢ OJUL (67%) u amwmo-TTCK (90%).
Aspergillus niger — TTaBHBIN 3THONMOTMYECKUI areHT. B 20%
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cnydaeB VIA pa3Buicsa B KOMOMHAIIMN C APYTUMU MH(DEK-
ysivn. VIA Aspergillus He-fumigatus mosfHee OCIOXHEHIE
u pasBuIoch Ha pone peakTuBauuu [IMB n oPTIIX. OB12
HeJeNnb oT auarno3sa VIA cocrtaBuia 83,3%.
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Temaronormyeckue sabonesanus, Aspergillus, nuarHocTnka,
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Introduction

Patients with acute graft-versus-host disease (GVHD) after
allogeneic hematopoietic stem cell transplantation (HSCT)
are at high risk of infectious complications [1, 2]. Howev-
er, the number of published studies on the epidemiology of
infections in GVHD is limited [3, 4]. The objective of our
work was to study epidemiology of infections in patients
with acute GVHD.

Patients and methods

A single-center retrospective study included 65 adult pa-
tients with acute GVHD after allo-HSCT performed from
2014 to 2017. Their clinical characteristics are outlined in Ta-
ble 1. Antimicrobial prophylaxis for the patients with acute
GVHD was performed according to the EBMT Guidelines.
Analysis of infectious complications proceeded within one
year from the onset of acute GVHD, and was censored by
the date of chronic GVHD onset, or by relapse of underlying
disease. The median time for acute GVHD onset was 39 days
(16-114) following allo-HSCT. The median follow-up time
was 22.2 months (6 days — 63.8 months).

Results

Infectious complications developed in 86% of the patients
with acute GVHD. Incidence of bacterial infections (BI) was
27.7% (n=18). The median time of the BI onset was 35 days
(0-276). The following main pathogens were detected: Kleb-
siella pneumoniae (41%), Pseudomonas aeruginosa (23%),
Streptococcus viridians group (12%), with different primary
location, i.e., lungs (41%), bloodstream infections (23.5%),
colitis (17.6 %). The significant risk factors were as follows:
3-4 grade acute GVHD (p=0.004), usage of ATG for GVHD
prophylaxis (p=0.0001), grade 4 neutropenia (p=0.001),
and grade 4 lymphopenia (p=0.007), as well as lacking re-
sponse to first line immunosuppressive therapy for 28 days
(p=0.0001). The incidence of viral infections (VI) was 66.2%
(n=43). The median onset time for viral infections was 17
days (0 to 88). Detectable viral agents were represented by
cytomegalovirus (64% of cases), BK/JC polyomaviruses
(20%), Epstein-Barr virus (9%). Specific clinical symptoms
associated with viral infections were observed in 51% of the
patients, e.g., affecting gastrointestinal tract (50%), cystitis
(45%). CMV-positive status of donor-recipient pair before
HSCT was the main risk factor (p=0.025). Incidence of in-
vasive fungal disease (IFD) was 6.2% (n=4), and pulmo-
nary aspergillosis was diagnosed in all cases. The median
time of IFD onset was 11 days (3-38). Grade 4 neutropenia
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Table 1. Clinical characteristics of the patients with
acute GVHD and infectious conditions

Patient characteristics n=65

Age (median), years 36 (18-67)

Diagnosis

AML / ALL 26 (40%) / 11 (16.9%)
MDS/CML/MF/CMPD 13 20%)

Lymphoma / AA / MM 10 (15.3%) / 4 (6.1%) / 1 (1.5%)
Active disease 14 (21.5%)

Sex

Male / Female | 33 (50.7%) / 32 (49.3%)
Donor

Related / Unrelated | 12(85%) /53 (815%)
CMV pair satus

DA -RE)/D#H-R() 7(10.8%) / 3 (4.6%)

D) -R(#) /D) -RE) | 29(446%) /23 (354%)

Unknown 3 (4.6%)

Stem cell source

BM / PBSC | 24 (36.9%) / 41 (63.1%)
Conditioning regimen

MAC / RIC | 19 (29.2%) / 46 (70.8%)
GVHD prophylaxis

ATG / PT-Cy 6 (9.2%) / 59 (90.8%)
aGVHD grade

1-2/3-4 35 (53.8%) /30 (46.2%)
Organs affected

Skin 54 (83%)

al 33 (50.7%)

Liver 22 (33.8%)

* only 41.5% had one organ or system affected, the rest had

several organs involved

(p=0.0001) and grade 4 lymphopenia (p=0.004) were major
risk factors for IFD The 2-year overall survival (OS) from the
onset of acute GVHD was 61.5%. Grade 3-4 acute GVHD
(p=0.02) and sepsis (p=0.0001) were associated with signifi-
cantly decreased OS rate.

Conclusion

Infectious complications developed in 86% of patients with
acute GVHD. Viral infections showed highest incidence,
followed by bacterial infections, and invasive fungal disease
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was tedected in 6.2% of the cases. Grade 4 neutropenia and
lymphopenia proved to be the main risk factors for bacterial
infections and invasive fungal disease. Higher risk for viral
infections was connected with CMV status of the donor-re-
cipient pair. Viral infections and invasive fungal disease did
not influence overall 2-year survival rates of the patients with
acute GVHD. Among infectious complications, sepsis is the
main cause of mortality in the patients with acute GVHD.
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Beepenue

[TanueHTBl ¢ ocTpoil (OPMOI peaKIuy «TPAaHCIUIAHTAT
nporuB xossuHa» (oPTIIX) mocne amroreHHOi TpaHC-
IJIAHTAIMY T€MOIIOATNYECKUX CTBONMOBBIX KneTok (TTCK)
OTHOCATCS K TPYIIIE IOBBIIIEHHOTO PUCKA Pa3BUTVA UH-
(eKMOHHBIX ocoHeHMI! [1, 2]. OgHaKO KOMMYeCTBO OITy-
O/IMKOBaHHBIX PabOT MO AMMUAEMUOTOTNN MHQEKIMOHHBIX
OCJIO)KHEHMII OTPaHMYeHO BYMSA UCCIefoBaHuAMU [3, 4].
Llenblo MccnenoBanys ObIIO U3yYeHMe SIUAEeMUOTIOI NI NH-
(eKIVOHHBIX OCTIOXHEHWIT y MalueHToB ¢ ocTpoit PTIIX.

MauneHTbl 1 MeTOAbI

B perpocnekTuBHOE MCCIelOBaHME BOLUIM 65 MallyieH-
toB ¢ oPTIIX nocne amwo-TI'CK B nepuog ¢ 2014 o 2017
rofi. XapakTepuCTUKa TAIMEHTOB IIpefiCTaBIeHa B Tabmu-
ne Nel. IlpormBoMukpobHas mpodumakTiKa MalyeHTaM
¢ oPTIIX npoBoguaach B COOTBETCTBUM PEKOMEH/AIAM
EBMT. AHanu3 nHQeKIMOHHbIX OCTOXXHEHWIT IIPOBORMIICS
B Teyenue 1 roga ot passutust oPTIIX u 611 1eH3ypupo-
BaH paront passutys xpPTIIX wmm peunanBoM 0CHOBHOTO
3aboneBanus. Mennana gust passutus oPTIIX cocraBmma
39 gueit (16-114) nocne amno-TI'CK, MeguaHa 11a Habo0-
nmeHus — 22,2 mecaua (6 guen — 63,8 mecsnes).

Pe3ynbratsl

VIndek1oHHbIe OCIOXHEHNA Pa3BWINCh ¥ 86% IIaljueH-
toB ¢ oPTIIX. Yactora 6akrepuanpubix nHpekunit (BIN)
coctaBuia 27,7% (n=18). Mennana BpeMeHM 1O PasBUTH
B - 35 pueit (0-276). OcHOBHBIMY BO3OYAUTENAMY OBUIN
Kl.pneumoniae (41%), Pseudomonas aeruginosa (23%),
Streptococcus viridians group (12%), ¢ IpeuMylecTBeH-
HOVT yokanm3anyeit: nerkue (41%), mHbeKuum KpoBOTO-
Ka (23,5%), komut (17,6%). ®akropsr pucka: 3-4 creneHb
Tspxectu octpoit PTIIX (p=0,004), npumenenue ATT mia
npodwraxtuku PTIIX (p=0,0001), HeiiTponeHns 4 cTeneHn

(p=0,001) n num¢onenus 4 crenenu (p=0,007), oTcyTCTBUE
OTBeTa Ha MIMMYHOCYIIPECCUBYIO Tepamnmio 1 IMHUU B Te-
venne 28 gueit (p=0,0001). YactoTa BUpYCHBIX MH(DEKLINIT
(BM) cocraBuna 66.2% (n=43). dtnonorus BU npencras-
nena: nuroMeranosupyc (IIMB) - 64%, nommomaBupychl
BK/JC - 20%, 9BB - 9%. Ilopaskenne opranos npu BV Ha-
Omofanu y 51% manuentos, vame JKKT - 50%, nuctut -
45%. OcnoBHbIMMI (hakTOpamu pucka siBisuics [IMB-nosnu-
TUBHBII CTaTyC JoHOopa 1 penumuenta fo TTCK (p=0,025).
Yacrota mHBa3suBHbIX Muko3oB (MM) coctaBuma 6.2%
(n=4), Bo Bcex CIIy4aAx UMeJCH aclepruues nerkux. Pax-
tTopamu pucka VIM sBnsmuce Heiitponenns 4 ct. (p=0,0001)
u mumornenns 4 ct. (p=0,004). Obmias 2-X 1eTH:A BBDKU-
BaeMocTb (OB) ot passutmsa oPTIIX cocraBmma 61,5%.
®axTtopamu, BaustomuM Ha OB, Obla cTemeHb TsKECTH
oPTIIX (p=0,02) u cemncuc (p=0,0001).

BbiBopbl

VIndex1moHHbIe OCIOXKHEHN pa3BUBAOTCA y 86% IaljyeH-
toB ¢ oPTIIX. Yame Bcero y nmanyenTtos c oPTIIX BcTpeva-
I0TCSI BUPYCHbIe MHpeKIMH, pexe — 6akTepyuasbHble, MHBA-
3MBHBIE MMKO3BI € 4acTOTOM 6,2%. OcHOBHBIMM (pakTOpaMu
pucKa A 6aKTepyaabHBIX MHPEKINIT U MHBA3UBHBIX MU-
KO30B ABJISAIOTCA HeTponeHys u muMdornenns 4 creneHn,
I BUpycHbIX nHexunit — IIMB craTyc mapst goHop pe-
LVIMeHT. BupycHble nHdeKuy 1 MHBa3MBHbIE MUKO3bI He
BJIVSUIN Ha OOIYIO 2-X JIETHIOI BBDKMBAEMOCTD ITAIVIEHTOB
¢ oPTIIX. Cemnicuc u 3-4 crenenn Tsokectu PTIIX apnstor-
Csl OCHOBHBIMM NPUMYMHAMM 7€TATbHOCTU Y MalMEeHTOB C
octport PTTIX.

KnioueBble cnoBa

AjtoreHHasi TPAHCIUIAHTALMSI TEMOIIOSTUYECKUX KIIETOK,
MHQEKIVMOHHbIE OCTIOXKHEHWs, OCTpas peakiysi «TpaHC-
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Introduction

Infectious complications are among main problems in the
treatment of patients with hematological malignancies, in-
cluding hematopoietic stem cell transplantation (HSCT).
To achieve optimal results of therapy, reduce mortality, it is
necessary to implement a complex of organizational, meth-
odological and sanitary-epidemiological measures, optimal
laboratory support, and a sufficient set of antibacterial drugs.
The aim of the work was to analyze the impact of antimicro-
bial control measures at our Department of Hematology.

Materials and methods

The Hematology Center at the Regional hospital provided
diagnostics and treatment of patients with hematological
malignancies living in the Sverdlovsk Region (4.31 million
people) and residents of Yekaterinburg, including patients
with indications for HSCT. On average, 1240-1280 patients
received therapy at inpatient department annually including
55-60 with de novo diagnosed acute leukemia, 400 courses
of intensive chemotherapy are carried out, with a period of
agranulocytosis of more than 7 days. Autologous HSCT had
been performed since 1997, allogeneic HSCT since 2002,
including haploidentical and unrelated. To detect and iden-
tify the infectious pathogens, VITEK-2 Compact was used.
To determine the antibiotics sensitivity, standard methods
were used, including the E-test. Mycological and virological
studies were carried out using standard methods. Recently,
taking into account the high incidence of ESBL strains, the
study of rectal smears had become a mandatory practice.

Results

The results of blood cultures were most significant for the
study of local epidemiology and implementation of antimi-
crobial control. The informativity of blood cultures for epi-
sodes of fever had increased over the years from 11-15% in
2011-2015 up to 25-28% 2016-2019. The percentage of path-
ogens detected from the blood was low, thus being typical to
patients with hematological malignancies, and it is compa-
rable to published data. Over the past 10 years, Gram(+)
flora prevailed in blood cultures in the Department (from
63.5% in 2017 to 73.3% in 2016), as the main cause of bac-
teremia. In 2019, the ratio of Gram(+) and Gram(-) flora
changed, becoming 42.6% and 57.4%, respectively, towards
Gram(-). The number of MRS/MRSA strains had remained
consistently high over past decade, thus demanding availa-
bility for antibiotics with anti-MRSA activity. In addition,
the incidence of Enterobacteriaceae ESBL strains did not
change significantly, reaching a level of 78-82%, which re-
quires a sufficient amount of carbapenems in the stores of
the department. In 2010-2011, pan-resistant Pseudomonas
aeruginosa was the main problem at the department of he-
matology. Due to a complex of anti-epidemic and thera-
peutic measures, the detection rates of this pathogen from
in blood were significantly decreased (from 12.8% to 3.2%),
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and pan-resistant forms had not been revealed over recent
years. On the contrary, the number of cases of K.pneumo-
niae blood culture, including carbapenemase producers, was
increased since 2017, which is currently the main problem
and requires administration of multiple antibacterial drug
regimens, including “reserve” antibiotics. Over the past 10
years, the number of hospitalizations had not changed sig-
nificantly, but the proportion of patients with newly diag-
nosed diseases was growing. The number of HSCT was
gradually increasing, and the percentage of intensive chemo-
therapy courses remains stably high. The number of episodes
of infectious complications in hospitalized patients during
treatment reached 56.7%, whereas the percentage of mortali-
ty from infection had been increased since 2017 (from 43.6%
in 2016 with a total mortality of 4.2% to 65.8% in 2016 with
a total mortality of 6.0%), due to the changed spectrum of
infectious agents and emergence of poly- and pan-resistant
K.pneumoniae. In 2019, the percentage of mortality from in-
fection was 61.7% of the total mortality of 4.9%.

Conclusions

The implementation of antimicrobial control measures re-
sulted in the significantly decreased detection rates of poly-
and pan-resistant Paeruginosa by 2013. Despite the increas-
ing mortality in 2017-2018 (from 3.8% in 2015 to 6.0% in
2018), in 2019 we managed to reduce mortality to 4.9% due
to revised approach to administration of antibiotics, by in-
cluding multi-component treatment regimens at the early
stages, as well as new “reserve” antibiotics, updating the list
of diagnostic examinations. However, additional measures
are required to prevent the spread of infections with poly-
and pan-resistant K.pneumoniae strains.

Keywords

Antimicrobial control, infections, hematology, bone marrow
transplantation, local epidemiology.
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AHTUMUKPOOHBIA KOHTPOSb B peasibHOM KNMHUYECKON NpaKTUKe

IOmns B. Ceenrnnkosa, Ivurtpuit A. Masenn, Onbra A. Mapkuna, Anesrusa B. [I)xanmakoBa, Tatbsna C. KoHcTaHTHHOBa

Ceeponosckas obnacmuas knunuveckas 6onvruya Ne 1, Examepun6ype, Poccus

Beepenue

VH(peKuMOHHbIE OCTOXHEHUS SIBJIAIOTCA OFHON M3 OC-
HOBHBIX IIPO06JIeM IIPM JIeYeHNN MALUEHTOB C OMYXO/LIMMU
muMQONLHOI U KPOBETBOPHOI TKaHeil, B TOM 4YKC/Ie Ha
STamax MoAroToBku u mposemeHus TKM. [Ina mocTibke-
HIUA ONTMMA/IbHBIX Pe3yIbTaTOB Tepalyy, CHYDKEHMS Jle-
TaJIbHOCTH, HEOOXOAMMO CTPOTrO€ BBIIOTHEHIE KOMIUIEKCa
OpraHM3aIVIOHHO-METOAMYECKUX M CAaHMTAPHO-3MUAEMMU-
OJIOTMYeCKMX MEpOIIPYATHIL, ONTHMAIbHOE 1abopaTOpHOe
obecrievyene, JOCTATOUHBII apCeHal aHTIOAKTePUaTbHBIX
IIpenaparoB. 3afadamMit paboThl ObUT aHAIN3 BIIVSIHUS Mep
AQHTUMUKPOOHOIO KOHTPOJLS B OT/EIEHNY TeMaTOIOT L.

Marepuanbl n metToabl

B remaronornyeckom 1eHTpe 6OMIbHNIBI IPOBOUTCA Aua-
THOCTYVIKA J1 JIeYeHMe TTAIVIeHTOB C OIYXOJLAMM TMMQPOVTHON
U KPOBETBOPHOJ TKaHel, mpo>kuBaoue B CBepIOBCKO
obmacty (4,31 MJIH. 4er), B TOM 4Mcie KuTemu I. Exarepun-
Oypra, KOTOPbIM IIOKa3aHO IPOBeeHMe TPaHCIUIAaHTAINU
KOCTHOT'O MO3Ta. 3a TOJ B KPYITIOCyTOYHOM CTal[iOHape B
cpefHeM nonayJarT tepanuio 1240-1280 nmanneHToB, B T.4.
55-60 c BHepBble JUATHOCTMPOBAHHBIMIU OCTPBIMU JIEHIKO-
3amu, npoxoput 400 xypcos nHTeHcuBHo [IXT ¢ nepno-
7oM arpaHynonuTosa cebiie 7 cyTok. C 1997 r. B COKNel
IIPOBOJATCA ay TONOIMYHbIE, C 2002 I. — a/UIOr€HHbIE TPaHC-
IJIAHTALMM KOCTHOTO MO3Ta, B T.4. FaIlJION/IeHTUYHbIE I He-
popcTBeHHbIe. I/ BBIABICHNA U UIeHTU(MKAIIMN T1aToTe-
HoB rcnonbayercs « VITEK-2 Compact». [l onpenenennsa
YYBCTBUTE/IbHOCTY JICIIO/Ib3YIOTCA CTaHIAPTHbIE METOMDI, B
ToM 4ncne E-TecT. MuKkonorudeckue 1 BUPYCONOIMYIeCKIe
VICC/IElOBAHNA IPOBOJATCA C MICIONb30BAHMEM CTAaHIAPT-
HBIX METOJIOB. B mocnemHee BpeMs, C y4€TOM BbICOKOJI BbI-
apsieMocTt ESBL-11TaMMOB, B 0053aTe/IbHYI0 MPAKTUKY
BXOJUT MCC/IEfOBaHNE PEKTalbHBIX Ma3KOB.

Pe3ynbratsl

Hanbomnee 3Ha4MMbIMY [/IsI U3Y4YeHMsI JIOKATIbHOIL SIMie-
MUOJIOTHY ¥ Pean3anni aHTUMUKPOOHOTO KOHTPOJIS SIB-
JIAIOTCA Pe3y/IbTaThl NI0CEBOB KpoBU. VIHPOPMATUBHOCTD
ITOCEBOB KPOBU IIPU AMMU30/aX INXOPAAKI C TOTAMI ITOBBI-
cunach ¢ 11-15% B 2011-2015 rr. mo 25-28% 2016-2019 rrT.
IIponeHT BbIABIEHNA Bos6y)1MTene171 13 KpOBU HEBBICOKMIA,
YTO XapaKTEPHO UL MALMEHTOB € TeMOOIAcTO3aMI 1 CO-
IIOCTAaBMMO C 00LeMupoOBbIMU laHHBIM. Ha mpoTspkeHun
nocnefHux 10 jieT B moceBax KPOBU B OTHENEHUM IIpeBa-
mposana Ip(+) dmopa (ot 63,5% B 20171. 1O 73,3% B 2016
I.), KaK OCHOBHas puYnHa 6aKTepmeMI/m. B 2019 1. coot-
Hotenne [p(+) n Ip(-) dmopsl n3MeHUIOCH, CTAB COOTBET-
CTBEHHO 42,6% u 57,4% B cropony Ip(-). B Teuenue mo-
cnenaux 10 neT octaercs cTabMIbHO BBICOKMM 41nciio MRS/
MRSA mraMMoB, 4TO TpebyeT HamM4nA aHTMOUOTUKOB C
aHT-MRSA aktuBHOCTBIO. Tak >ke 0e3 3HAYMMON HUHA-
MUKJ OCTA€TCs 4YacTOoTa BbLaBasseMocTu ESBL- mrammoB
sHTEpObaKTepHit, JocTurasi yposHs 78-82%, uro Tpebyer
JOCTAaTOYHOTO KOMMYECTBA B apCEHasle OT/eNneHns Kapba-
neHemMoB. B 2010-2011 rr. ocHOBHOII 1po6IeMoil B OTHe-

neHyu ObUTa TaHpe3UCTeHTHas: Pseudomonas aeruginosa.
Ha ¢one xommiexca IpoTHBOINUAEMIYECKUX U TedeOHBIX
MEpOIPUATHI YaCTOTa BBIABIECHNS JAHHOTO BO30OYAUTENs
U3 KpOBY 3HAYMTE/IbHO yMeHbIIMIach (¢ 12,8% mo 3,2%), a
HaHpPe3NCTEHTHbIE GOPMBI ITOCTIEHIIE TOBI BOOOIIE He BBI-
menstorcs. Haobopor, ¢ 2017 . HapacTaeT 4MCIO CIydaeB
BbIfle/IeHN U3 KpoBu K.pneumoniae, B T.4. C IPOFYKIIel
KapbareHeMas, YTO B HACTOsIII[ee BpeMs SIB/IsIETCSI OCHOBHOI!
npo6meMoit 1 TpebyeT YacTOro HasHaYeHVsI MHOTOKOMIIO-
HEHTHBIX CXeM aHTMOaKTepIalbHBIX IPernapaToB, BKI0Yast
aHTUOMOTUKY pesepBa. 3a mocnegHre 10 €T KOMMYeCTBO
TOCTIMTAIN3ALNI 3HAYMMO He M3MEeHIIOCh, HO pacTeT [0/A
HALMEeHTOB C BIIEpPBble AUATHOCTUPYEMBIMU 3a00/IeBaHNUA-
Mu. [TocTeneHHO yBenMUMBaeTCsA KOMMYECTBO TPOBOANMBIX
TKM, a Tak)Ke 0CTaeTcs CTabM/IbHO BBICOKVM IIPOLIEHT Kyp-
coB nHTeHcuBHOM [IXT. KomuyectBo amm3onos nHdpeKuu-
OHHBIX OC/IOKHEHUI Y TOCHUTa/IN3MPOBAHHBIX MAllMIEHTOB
IIpM IIPOBefleHNY JIedeHN s JOCTUTaeT 56,7 %, TPy 3TOM IIpo-
LIEHT JIeTaNbHOCTY OT MHpeKun yBennunBaetcs ¢ 2017 r.
(o1 43,6% B 2016 1. mpu 0611l MeTambHOCTH 4,2% 10 65,8%
B 2016 r. mpu o61elt metanbHOCTH 6,0%) 3a CUeT MOsIBIIe-
HUSI B CIIEKTpe BO30OyAuTesneil MOMN- U aHPe3UCTEeHTHO!
K.pneumoniae. B 2019r. poOLieHT NMeTaTbHOCTU OT MH(DEK-
1y coctaBui 61,7% mpo obuelt netambHOCTH 4,9%.

BbiBopbl

B pesynmbraTe peanmusanyy Mep aHTMMUKPOOHOTO KOHTpPO-
715, 3HAYUTENbHO CHUSUIOCH YMCIIO CIy4aeB BBIABIECHUA B
OT/Ie/IEHNN TIONIM- U TTAaHpe3UCTeHTHON Paeruginosa x 2013
. Hecmorps Ha poct neramprocty B 2017-2018 1. (¢ 3,8%
B 2015 1. 5o 6,0% B 2018 1.), B 2019 I. OHa yMEHBIIWIACH 1O
4,9% Onaropaps mepecMOTpy IOAX0Aa K Ha3HAYEHMIO aHTHU-
GakTepyalTbHON TepaIy, C BKIIOYEHJEM Ha PaHHMX 9TaIax
MHOTOKOMITOHEHTHBIX CXEM, a TaK)K€ HOBBIX, «PE€3€PBHBIX»
aQHTUOMOTVIKOB, KOPPEKTUPOBKe IIepeYHs M YacTOTBI IU-
arHocTuyeckux obcmegoBanmit. OfHaKo, I IpefoTBpa-
I[eHUA PacIpOCTpaHeHV MH(EKIV, BBI3BAaHHOI [IOMU- U
IIaHpe3UCTeHTHbIMY ITaMMaMu K.pneumoniae, HeoOxonu-
MBI JOIIOTTHUTE/IbHbIE MEPOTIPUATHA.

KnioueBblie cnoBa

AHTUMMKPOOHBIT KOHTPONMb, WMHGEKINM, TeMaTONOINs,
TPAHCIUIAHTALMS KOCTHOTO MO3Ta, JIOKa/JbHAs SINEMIO-
JIOTHSL.
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Autologous hematopoietic stem cell transplantation in children under one year of age:
Experience of the N.Blokhina National Medical Research Center of Oncology

Teymur Z. Aliev, Kirill I. Kirgizov, Natalia V. Sidorova, Amina M. Suleimanova, Denis V. Shevtsov, Elena B. Machneva,

Yuri V. Lozovan, Irina O. Kostareva, Svetlana R. Varfolomeeva
N. N. Blokhin National Medical Centre of Oncology, Moscow, Russia

Contact: Dr. Aliev Teymur, Pediatric Oncology, e-mail: timalievl 18@gmail.com

Introduction

Autologous hematopoietic stem cell transplantation (auto-
HSCT) is an important stage of therapy, increasing the
survival rates among children with malignant neoplasms
(MNO). This therapy is rarely performed in infants due to
high risk of severe complications arising at early stages after
reinfusion of peripheral stem cells (PSC). Particular diffi-
culties arise during the period of aplasia and restoration of
hematopoietic lineages, as well as over the posttransplant
period. The purpose of this work was to assess features of
auto-HSCT for infants in the 1* year of their life.

Patients and methods

Since January to August 2020, two auto-HSCTs were per-
formed in the female children under 12 months of age at
the Research Institute of Pediatric Oncology and Hematol-
ogy (N.Blokhin Center of Oncology). This treatment option
was performed in patients with the primary clinical diagno-
ses of neuroblastoma and medulloblastoma. Both patients
underwent a comprehensive examination according to the
institutional transplant protocol. In accordance with the pa-
tients’ age, we carried out daily monitoring of mass/growth
parameters, assessment of nutritional state, and functioning
of organs and systems. The patients with their guardian with
monitored in an isolated individual box in a sterile mode
since the beginning of conditioning treatment until normal-
ization of blood counts and resolution of complications that
arised at the early stages after auto-HSCT.

Results

The patients had successfully tolerated the stage of therapy
and auto-HSCT. High-dose chemotherapy (HDCT) with
Treosulfan and Melphalan, Thiophosphamide and Carbo-
platin, Vincristine/Cisplatin/Thiophosphamide was carried

out according to appropriate protocols, with drug doses cal-
culated per body mass and area. Some complications were
noted at the early stages after PSC reinfusion, i.e., treosul-
fan-associated toxidermia up to grade 2, oropharyngeal mu-
cositis (grade 1), neutropenic enterocolitis (grade 1). These
complications were mitigated by means of topical therapy
(glucocorticosteroids, skin moisturizers), treatment of oral
mucosa with antiseptics, and oral administration of antidi-
arrheal and sorbent drugs. Nutritional deficiencies (enteral
nutrition in the form of balanced low-calorie therapeutic
mixtures, parenteral nutrition using three-component con-
tainers, with an adequate donation of anabolic substances
(amino acids, carbohydrates), energy substrates (fats, car-
bohydrates), vitamins, trace elements, taking into account
physiological needs.

Conclusion

The children over first 12 months of their life may exhibit
high toxicity and severity of post-transplant care with deve-
lopment of hypercatabolism-hypermetabolism syndromes,
nutritional deficiencies, decreased lean body mass (meta-
bolically active tissue), eating disorders (impaired appetite,
taste perversion, high emetogenic potential of high-dose
chemotherapy). Therefore, conditioning in auto-HSCT is
one of the most difficult stages of therapy. To prevent compli-
cations arising after the reinfusion of peripheral stem cells,
they should be consulted by the following specialists: neo-
natologist, neurologist, ophthalmologist, otolaryngologist,
nutritionist, dermatologist, gastroenterologist, cardiologist,
endocrinologist, rehabilitologist.

Keywords

Autologous hematopoietic stem cell transplantation, malig-
nant diseases, infants under 1 year.

AyTonornyHas TpaHCNAAHTALMA FeMOMNOITUYECKMX CTBOSIOBbIX KNETOK \ feTei A0 0[HOr0 roaa
KU3HK: ONbIT HALMOHANBHOrO MeMLMHCKOTO UCCIeA0BATENbCKOMO LIEHTPA OHKONOMUK

M. H.H. bnoxuHa

Teitmyp 3. Anmues, Kupunn 1. Kuprusos, Haranes B. Cugoposa, Amuna M. CyneiimanoBa, [lenuc B. Illesnios,
Enena b. Maunesa, ¥Opwuii B. JlosoBan, Vipuna O. KocrapeBa, Ceetnana P. BapgonomeeBa

HayuonanvHuiil meouyuHckuii ucciedosamenvckuii uenmp onxonozuu um. H. H. Bnoxuwna, Mockea, Poccust

Beepenue

OnHUM 13 HeMaTOB)XHBIX 9TAIlOB TEPAIINH, MOBBILIAOII I
IPOLIEHT BBDKMBAEMOCTY Y JIeTell CO 3/10KadeCTBEHHBIMU
HoBooOpasoBauusaMu (3HO), sBndeTcss ayTonmormyHas
TPAHCIUIAaHTAIMA TeMOIOSTUYECKMX CTBOJNOBBIX KIETOK
(ayTo-TI'CK). JanHas Tepanus NPOBOZUTCS PERKO, YINUTDI-
Bas BBICOKMIT PUCK TSXKENMBIX OC/IO>KHEHMIA, BO3SHMKAIOIINX
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Ha paHHUX CpOKax Iocle perHQy3uu mepudepriecKux
ctBonoBbIX K1eToK (IICK) meTsim MmazeH4ecKoro Bo3pacra.
Ocobast CITIO)KHOCTD IPENCTABISIETCS B MEPUOJ AIUIa3nu U
BOCCTAHOBJIEHNS POCTKOB KPOBETBOPEHIS, @ TAK)KE B IIOCT-
TPAaHCIVIAHTALMOHHBII 1tepnof. Llenp paboTsl: onpenennThb
ocobenHocTy TpoBepenys ayro-TI'CK gersam nepsoro ropa
JKU3HN.
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nall,MEHTbI n MeToAbl

C01.2020 1. 10 08.2020 . 8 HVI 1Oul' HMMII oHkomorum
um. H. H. broxnna BuimonseHo ase ayto-TT'CK netam mo 12
MecsieB Xu3Hu (2 eBouky). [JaHHBIN 9TAll Tepanuu mpo-
BOOMJICA IMAalMIEeHTaM C OCHOBHBIMUI HepBI/I‘-IHbIMI/I KJIMHUN4Ye-
CKMMI [IIaTHO3aMI: HelpobmacToMa 1 Mefy/iobmactoma.
Ob6enM manyeHTKaM IMPOBOAUIOCH KOMITIEKCHOE 06cmeno-
BaHIE COIVIACHO TPAHCIIAHTAMOHHOMY IpoTokory HVN
JOul’ HMUIL] onkonorum um. H.H. bnoxuna. B cBsi3u ¢
BO3paCTOM IIAIIME€HTOB, HpOBOHI/IIICH e)KeI[HeBHbIﬁI MOHU-
TOPVHT MacCO-POCTOBBIX ITOKa3aTelell, OLleHKa HyTPUTUB-
HOTO cTaTyca u QyHKIVHM cucTeM opraHos. C Hauasa sTama
KOH/:[I/II.H/IOHI/IPOB&H]/IH 00 OOCTVKEHNA HOpMa}II/ISaI_U/H/I I10-
Ka3aTesiell KpOBU U pa3pelleHNsa OCNOKHEHNUI, BOSHUKIINX
Ha paHHMX CpoKax nocie ayTto-TT'CK, manmeHTsI ¢ onexy-
HOM HaGHIOIIaIOTCH B I/I30III/IpOBaHHOM I/IHIH/IBI/[HyaIIbHOM
OOKCe B CTEPUIBHOM PEXIIME.

Pe3synbtarsl

[TanmeHTaMu yCIeIIHO MepeHeceH 3Tall Tepanuy — ayTo-
TI'CK. IlpoBenena Bbicokopo3Has xummotepamus (BIXT),
COITIACHO IIPOTOKO/MIAM (pacyeT 403 MpenapaToB Ha MacCy U
wromanp Tena): Tpeocynbdan u Menbdanan, Tuodocda-
mup un Kapb6ommarun, Bunkpuctyis/Iucnnatns/Tuodoc-
¢damnp. Ha panumx cpokax mocne penndysun IICK or-
MeYajich OCIOKHEHMS: TPeoCyabdaH-accoLnnpoBaHHas
TOKCHUAEPMIUSI 1O 2 CTeIeH), OpodapuHTeanbHbIil MYKO3UT
1o 1 crernenn, HEMTPONEHNYECKMIT SHTEPOKOINUT 1 CTeNeHM.
JlaHHBIe OCTIOKHEHNMs OBUIM KyNMUpPOBaHbI Ha (hOHE IpOBe-
IeHVsI TOMYECKOl Tepamuy (ITIOKOKOPTMKOCTEPOUSHBIE,
YBI@XHSOIME KOXY IIpernapaTsl), 00pabOTKy CIU3UCTBIX
HO/MOCTY pTa (QaHTHCENTHYECKMe INperaparel) ¥ MeCTHOM

P0-02

Tepanuy NepopabHBIMY IpelapaTaMy (IIpOTUBOAMApeNi-
Hble U afiCOPOEHTDI), HYyTPUTUBHAsI HELOCTATOYHOCTD. JH-
TepalbHOe MUTAHNE Ha3HAYANI0Ch B Bufie COANAaHCHPOBAH-
HBIX HU30KaIOPUITHBIX /Ie4eOHBIX CMeCeli, TapeHTepanbHOe
IUTaHME — C MICIIO/Ib30BaHNEM TPEXKOMITIOHEHTHBIX KOHTEl -
HEPOB, C a[JIeKBAaTHON HOTaLMell IVIACTUYECKOTO MaTepuaa
(aMMHOKMCTIOTBI, YITIEBOBI), SHEPreTUIeCKUX CyOCTpaToB
(>KUpBI, YITIeBOXbI), BUTAMIHOB, MUKPO3/IEMEHTOB, C y4e-
TOM QU3MOMTOTMIECKNX TOTPEOHOCTEN OpraHu3Ma.

3aknoyeHue

[ToBpimenHas TokcuyHOCTh ayTo-TTCK m TsxecTh mocr-
TPAHCIUIAHTAI[MOHHOTO [IEPHUOJiA B M/IaJIEHYECKOM BO3pacTe
MOTYT OBITH CBSI3aHBI C Pa3BUTMEM CUHJPOMA IMIIepKaTa-
6onusMa-runepMeradonu3Ma, pPasBUTHEM HYTPUTUBHOI
HEOCTATOYHOCTH, CHIDKEHUEM o0bemMa MeTabommyecKu
akTMBHOI Macchl Tena (lean body mass), HapyureHusaMy nu-
I[eBOTO [TOBefieHN (HapyllIeHyeM allleTUTa, U3BpalleHeM
BKYCa, BBICOKJM 9METOTeHHBIM ITOTEHLIMa/IOM BbICOKOLO3-
HOJl xuMuorepanuu). [10aTOMy KOHIIMIVOHMPYIOIAs Te-
pamus SABIAETCSA OFHMM U3 CIOXKHBIX 3TanoB ayTo-TI'CK
IeTsM B mepBble 12 MecsteB )Xu3HU. /s mpenoTBpalieHns
OCJIO)KHEHMII, BO3HUKAIOIVX IIOC/Ie NPOBefeHNs penHdy-
3un nepudepudeckux CTBOJIOBBIX KJIETOK TpeOyeTcs Ha-
OmofieHre psifa CIELMaaiCcTOB: HEOHATO/IOTa, HEBPOJIOra,
odranbpMosIOra, OTONAPUHIOJIOrA, JUETOIOr, AePMATOIOra,
racTPOHTEPOJIOTA, KAp/AMOTIOTa, SHIOKPUHOIOTA, peabuin-
TOJIOTA.

KnioueBble cnoBa

AyronornyHas TpPAaHCIUIAHTANVA TeMONOITHYECKUX KIle-
TOK, OHKOJIOTMYeCKue 3aboneBanus, qetu g0 1 ropa.

Results of hematopoietic stem cells transplantation from related donor with TCRaBCD19-
depletion and additional injection of CD45RA-depleted memory T cells on day 0

Anna A. Bogoyavlenskaya, Larisa N. Shelikhova, Maria A. Ilyushina, Maria A. Dunaykina, Svetlana N. Kozlovskaya,
Elena E. Kurnikova, Natalya V. Myakova, Dmitry V. Litvinov, Galina A. Novichkova, Alexey A. Maschan, Michael A. Maschan

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

Contact: Dr. Anna A. Bogoyavlenskaya, e-mail: anna.bogoiavlenskaia@fnke.ru

Introduction

Graft-versus-host disease (GVHD) and associated non-re-
lapse mortality in the patients with malignant diseases are
the main negative factors in pediatric HSCT practice. af T
cell depletion of hematopoietic graft for allogeneic hemato-
poietic stem cell transplantation (allo-HSCT) was designed
to prevent the development of clinically significant GVHD,
and to achieve higher rates of engraftment and rapid im-
mune reconstitution. We used a fixed dose of CD45RA-de-
pleted mononuclear cells (1x10°/kg) on day 0, in order to
improve immune recovery post-transplant.

Patients and methods

A total of 30 children (19, acute leukemia; 11, non-malig-
nant diseases; 10 females and 21 males, median age 10.5
y.0.) underwent allo-HSCT from matched related donors
from 01.09.2014 to 01.04.2019. The patients with primary

immune deficiency received fludarabine, ATG, and either
busulfan (n=3), or treosulfan (n=3). The patients (pts) with
severe aplastic anemia (n=4) received cyclophosphamide/
fludarabine/ATG. A single patient with thalassemia was
treated with treosulfan, thiotepa, fludarabine, ATG. rATG
(n=10) or hATG (n=1) were administered as serotherapy.
Rituximab was used in all the pts. For GVHD prophylaxis,
an abbreviated calcineurin-based regimen was used. Con-
ditioning regimen for the pts with acute leukemia included
fludarabine (n=19), thiotepa (n=19), and either treosulfan
(n-11), or TBI (12 Gy) (n=8). As GVHD prophylaxis, we
used bortezomib (n=16), rituximab (n=19) and abatacept
(n=19). ap T cell depletion with CliniMACS was used in all
cases. The median dose of CD34+ cells was 12.5x10%/kg; of
T cells were administered at a dose of 21.5x10°/kg. Median
follow-up period for survivors was 2.3 years (range, 0.3 to
4.5). All the patients on day 0 received CD45RO T cells at a
dose of 1x10%/kg.
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Results

None of the patients died before engraftment. Primary en-
graftment was achieved in all evaluable pts (100%) with full
donor chimerism, the median time to neutrophil and platelet
recovery was 12 and 14 days. No signs of transplant rejection
were recorded in any of the presented cases. In the patients
with non-malignant disorders, the 2-year event-free survival
(pEES) was 80% (95% CI: 66-94); the 2-year overall survival
(pOS) was 94% (95% CI:85-100). In the patients with malig-
nant diseases, it was 90% (95% CI: 79-100); the 2-year trans-
plant-related mortality (TRM) was 0% (95%CI:0-25), CI of
relapse in pts with malignant disease was 30% (95%CI:15-
65). Risk of aGVHD (stage 2 to 4) was 10% (95% CI: 3-28.5)
for malignancies versus 0 % (95% CI) for non-malignant
disorders. CI for chronic GVHD was 7% (95% CI: 2-26.5).
In the group with available immune recovery data (n=20),
recovery of ap-Tcells on day 30 was associated with a ten-

PEDIATRIC ONCOLOGY |

dency for reduction of recurrence rate, the recurrence risk
was 20% (95% CI:5.8-69); in individuals with af-T cells <
median it was 8 % (95% CI: 3-94) compared to individuals
with af3-cell > median (p=0.58).

Conclusion

We confirm that the depletion of a3 T cells from related graft
in combination with intensive conditioning regimen and
additional infusion 1x10/6/kg CD45Ra cells on day 0 pro-
vides a high chance of long-term survival, decreases a risk
of GVHD, achieve a high level of engraftment, absent TRM.

Keywords

Acute leukemia, hematopoietic stem cell transplantation, al-
logeneic, a3 T cell depletion, related, GVHD prophylaxis, aff
T cell recovery.

Pe3ynbTaThl annoreHHON TPAaHCNAHTALMK OT POACTBEHHOIO AOHOPA Y feTeil Ha base nnatdop-
mbl TCRaBCD19-penneunn ¢ pononHuTenbHbiM BBeaeHnem T-knetok namati (CD45Ra) B aeHb 0

AnHa A. boroasnenckas, JIapuca H. Illenuxosa, Mapusa A. Vnromuna, Mapusa A. [Iynaiikuna, Ceetnana H. Kosmosckas,
Enena E. Kypaukosa, Hatanba B. Msakosa, [Imutpuit B. JlntBuHos, lanuna A. HoBuukoBa, Anekceii A. MacyaH,

Muxanun A. Macuyan
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umenu JImumpus Poeauesa, Mockea, Poccus

Beepenue

Peaknus «rpaHciuianTaT npotus xossauna» (PTIIX) u cBa-
3aHHasA C Hell 6e3peliIMBHAA CMEPTHOCTD Y MAIIYIeHTOB CO
37I0Ka4eCTBEHHBIM 3a00JIeBaHMeM, SBJIAIOTCS OCHOBHBIMU
HeratuBHbIMU (pakTopamu npu TTCK y gereit. Amno-TT'CK
Ha 6ase mwratgopmel TCRapCD19-pemnenyy TpaHCIUIaHTa-
Ta paspaboTaHa C LIeIbI0 IPeJOTBPaleHNA PA3BUTHA KIIU-
Hudeckn-sHauynMoit PTIIX n yydineHnsa BocCTaHOBIEHNA
VIMMYHHOJ CHCTeMbI y PeUVUINMEHTOB. MbI MCIIONb30BaNN
¢uxcrposanHyo 103y 1x10A6/kr CD45RA menmeTnpoBaH-
HBIX MOHOHYKJ/I€APHBIX KJIETOK B JieHb 0 C Ile/Iblo ymy4lle-
HIA BOCCTAHOBJICHVI UMMYHUTETA.

Matepuansl n metofbl

[Tpoananusuposansl pesynprarsl amno-TTCK 30 manmen-
TOB 710 18 yteT co 3nokadecTBeHHBbIMU (N=19) U He-3/I0Ka-
yecTBeHHbIMM (n=11) 3abonmeBaHMAMM, TPAHCIUIAHTUPO-
BaHHBIX OT POJICTBEHHOIO JJOHOPOB B nepuoy ¢ 01.09.2014
no 01.04.2019 rr. O6wass 6GeccoObITUIIHAS [IBYX/TETHSA
BBDKMBaeMOCTb cocTaBuia 80%. IlanyenTsl ¢ MepBUYHBIM
uMMyHogeduurom noaydamn ¢aygapadbun, ATT u m6o
Oycynpdan (n=3), m6o tTpeocynbpan (n=3). [Tanmentst ¢
TSDKEJION aIlIaCTHYecKoyl aHeMueil (n-4) moayyany I1KIo-
dochammn/prynapabun/ATI. bonbHol Tamaccemyeit (n-1) -
TpeocynbdaH, THoTena, ¢prynapabun, ATI. B xauectse ce-
poTepanuy MCHOMb30BAINCh TUMOrIOOyMH (n-10) wmmn
ATTAM (n-1). Purykcumab IpUMEHSICS ¥ BCeX GONBHBIX.
st npodunaktuky PTIIX mncnonp3oBanach COKpaijeHHas
cXeMa JIeYeHNs] HAa OCHOBe KamblyHeBpuHa. Cpey manu-
€HTOB C OCTPBIM JIEIIKO30M PEXUM KOHIMIVIOHUPOBAHMA
BK/IIOYAT: QrynapabuH (n-19), Tmorena (n-19) n mubo Tpeo-
cynbdan (n-11), nu6o TBI (12 Ip) (n-8). B xauectBe mpodu-
maktvku PTIIX ncnonpsoBanu 6opresomut (n-16), puryk-
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cumab (n-19) n abaraent (n-19). TCRaBCD19 pemerust
BBITO/THAACH C TOMOIIBI0 MMMYHOMATHUTHON T€XHOIOT U
Ha armapate CliniMACS ¢ ncronp3oBaHmneM aHTUTEN K aJTb-
¢a/6era T-xnetounomy penenrtopy u antureny CD19, co-
I7TACHO peKOMEeH/IAlI MM IIPOU3BOANUTENA U IPUMEHANACH BO
Bcex cnyvaax. Cpennsaa goza CD34+ kimeTok — 12,5x10/A6/Kr
(y OJI - 10x10/6/xr, y He3/10KadeCTBeHHBIX — 12,5x10/6/kT),
apT-knerox 21,5x10A3/kr (y OJI 22x10/3/Kr, y HesmoKade-
cTBeHHBIX — 21x10/3/kr). Meanana BpeMeHY HaOMIOfieH s —
2,3 roga (puamnasoH 0,3-4.5). Bce maryeHTs! B feHb 0 moy-
yyu go3bl CD45RO T-knetok 1x10° Kr.

Pe3synbtatbl

JJo MOMeHTa IIpVDKMBJIEHMS TpPaHCIUIAHTaTa He 3aUKCU-
PpOBaHO HU OTHOTO CITy4as JIeTa/JIbHOTO ncxona. Ilepsudanoe
HPIDKUBIIEHNE JOCTUTHYTO BO BCexX cmydasax (100%) mpu
IIOJIHOM JIOHOPCKOM XMMe€pU3Me, MefliaHa BpPeMeHU IIpu-
JKMBJICHNS JICHKOLIUTAPHOTO 1 TPOMOOLIUTAPHOTO POCTKOB
cocraByia 12 u 14 pHeli cOOTBETCTBEHHO. Prck pasBuTuA
ocrpoit PTIIX I - IV cTenenu y Bceit KOrOPTHI NAIIEHTOB
coctaBun 10% (95% CI: 3-28,5). Puck pa3Butus xpoHude-
ckoit PTIIX cocraBun 7% (95% CI: 2-26,5). [IByxmeTHAs
TpaHCIIaHTaT-accolumpoBanHas cMeprHoctb (TRM) co-
craBwa 3% (95% CI: 0-25), a picK peryanBa y nanueHToB
€O 3/10Ka4eCTBEeHHBIM 3aboneBanneM — 13,5% (95% CI: 5,5-
34). IByxnetHss 6eccobbiTuitHas BeDKuBaeMoctsb (pEFS)
cocraBuina 80% (95% CI: 66-94), ob1as BBDKMBAEMOCTD
(pOS) - 94% (95% CI: 85-100).

3akniouyeHune

Mo y6expenss, uro TCRapCD19-memtennst popcTBeH-
HOTO TPAHCIUIAHTaTa B COYETAHMM C MHTEHCUBHBIM PEXII-
MOM KOH[VIIIVOHVPOBAHMUA U JJOLIOTHUTEIbHON MHY3Mei
1x1076/xr CD45RO T-ketok B fieHb 0 CBSI3aHO C BBICOKOIA
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CKOPOCTBIO NPVDKUBIEH)S, OY€Hb HU3KUM PUCKOM pa3BU-
T PTIIX, oTcyTcTBMEM TPAaHCIZIAHTAT-ACCOLMMPOBAHHON
CMEepPTHOCTH, ¥ MHOTOOOeMIAoIell IINTeIbHON BbDKIBaE-
MOCTBIO B IPyIIIIE [eTeil CO 3/I0Ka4eCTBEHHBIMM VM HE3/IOKA-
YeCTBEHHBIMM [IMaTHO3aMI.

P0-03

KnioueBble cnoBa

OcTpblii N1€i1K03, TpaHCI/IAaHTAlA TeMOIOITUYECKUX CTBO-
JIOBBIX KJIETOK, ajtoreHHas, aff T perviers, poicTBeHHas,
PTIIX, af T-kmeTouHast, UMMYHHAasi PEKOHCTUTYLIVSL.
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Introduction

Pediatric brain tumors are most common solid malignancies
in children. Histologically characterized as undifferentiated
small round cell tumors, all are uniformly aggressive, they
have a tendency to disseminate throughout central nerv-
ous system and generally have unfavorable prognosis. We
aimed to assess the effectiveness of high-dose chemotherapy
(HDCT) with autologous hematopoietic stem cell transplan-
tation (auto-HSCT) in two cohorts: children younger than 4
year with newly diagnosed CNS tumors and children older
than 4 year with recurrent brain tumors.

Patients and methods

From 2010 to 2020, a total of 142 patients with medulloblas-
toma (N=93), PNET NOS (N=15), pineoblastoma (N=7),
atypical teratoid rhabdoid tumor (N=4), ETMR (N=9), germ
cell tumor (N=12), CNS neuroblastoma (N=2) received
single or tandem HDCT with auto-HSCT after surgical re-
section and induction chemotherapy.

Results

The median follow-up is 60 (range, 6-230) months. The
median time to engraftment after the first auto-HSCT was
15 (range, 8-86) days. Five-year overall survival (OS) and
disease free survival (DFS) in infants <4 year was 56% and
41%, accordingly, while OS and DFS in children >4 year were
37% and 35%, accordingly. Patients in complete (CR) and
partial response (PR) at the moment of HDCT had 45% of
5-year OS, while children with stable disease (SD) all died
due to progression within 24 months after transplantation
(p=0.04). The OS was significantly better among patients
with classic (47%) and desmoplastic (40%) compared to
anaplastic MB (16%). Also the results are much better for
molecular subgroup WNT MB (100%), Group 3 (86%),
than for Group 4 (55%) and SHH (39%). All tandem HDCT
recipients had better OS (75%) compared to patients receiv-
ing single HDCT (44%). Patients with MB and PNET had
better prognosis with OS 69% and 51%, respectively, in com-
pare with other embryonal tumors. Patients without MYC
amplification had much better OS (92%) than MYCamp+
patients (25%; p=0.0002). Ten-year cumulative incidence of

relapse was 59% (95% CI 16%-79%). Conditioning regimens
had acceptable toxicity. Grade 4 (CTCAE V.5.0 2017) com-
plications were seen in 13% of cases. Cumulative incidence
of transplant-related mortality was 12% (95% CI 1%-33%).

Conclusions

HDCT with auto-HSCT is characterized by acceptable toxi-
city and may be a feasible option for patients with high-risk
brain tumors after induction treatment and conditioning
regimens. It is ineffective as a salvage therapy. Molecular
subgroup WNT and Group 3 patients without MYC ampli-
fication have most favorable prognosis. Tandem HDCT with
auto-HSCT may improve a survival rate in infants <4 years
old with newly diagnosed brain tumors sparing them from
toxic cranio-spinal irradiation.

Keywords

High-dose chemotherapy, autologous hematopoietic stem
cell transplantation, pediatric brain tumors, medulloblasto-
ma, PNET.
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Beepenue

Omnyxonu IeHTpaJbHOM HepBHOJ CUCTEMBI 3aHIMAIOT BTO-
poe MeCTO MO YacTOTe CPefy BCeX 3/I0KaueCTBEHHBIX CO-
JMEHBIX HOBOOOpasoBaHMIT y feTeil. B HacTosee BpeMs
BBIJIEJISIIOT [IBE KOTOPTHI OOMBHBIX, KOTOPbIe OTHOCAT K He-
6/1aronpUATHON IPOrHOCTUYECKOI TPYIIIie, B KOTOPOIT JOII-
rOCpOYHasi BBDKMBAEMOCTb He IpeBbiiaet 30%. 1o getn
MJIafilieli BO3PAaCTHOM TIPYIIbl, KOTOPbIM HEBO3MOXXHO
IIpOBefieHe KPaHUOCIIMHAIBHOTO 00/IyYeHNs, 1 60/IbHbIe C
petuanBom omyxosneit ITHC. Ilenpio paboTsr 6b110 mcCre-
moBaHue 3 PeKTUBHOCTY UCIONB30BAHNUA BBICOKOLO3HOM
nomxuMmotepamyin (BIIXT) ¢ ayTomorn4Hoi TpaHCIUIaHTa-
I[yeif TeMOIIOATUIECKIX CTBONIOBBIX KeTok (ayTo-TT'CK) y
OOIbHBIX BHICOKOIT TPYIIIIBI PHCKA.

MaumeHTbl M MeTOAbI

C 2008 mo 2020rr. B MIHCTUTYTe HEeTCKOI OHKOIOTMM, TeMa-
Tomoruu u TpancmtanTonoruy um. PM. Top6adesoit 142 na-
muenTtam ¢ ormyxomsmu ITHC 6b11a mpoBefieHa OFHOKpaTHAs
wiu tagemuas BIXT cayto-TI'CK (187 rpancimanTaruii),
MONTYYMBIIMX VHUIMAJIBHO ONEPalyio ¥ MHAYKIVOHHYIO
XVMMIOJY4eBYI0 Tepaluio, CO CIeRYIOILMMM AMATHO3aMIU:
Mmepymnobnactomost (N=93), sMOpMOHAIBLHON OIYXOJIbIO
6e3 yrounenust (N=15), repMIHOTIBHO-K/IETOYHOIT OIIyXO-
npio (N=12), muneobmactomoit (N=7), aTunu4Hoit Teparo-
up-pabgonpHoit onyxonbio (N=4), Heitpobrmactomort ITHC
(N=2), aMOproHa/IbHOM OIMYXONbI0 C OOWINEM PO3ETOK,
ETMR (N=9).

Pe3synbratsl

Cpennnit cpok Habmofenns coctasun 60 (6-230) mecsiiies.
CpenHnit feHb NPYDKMBIEHUs TpaHCanrata — [I+15 (8-
86). O6bmasa (OB) u 6eccobprtuitnas (BCB) BbKMBaeMOCTHI
y mereit <4 et cocraBuna 56% u 41%, B To Bpems Kak, OB
u BCB y manuenTos >4 net - 37% u 35%, COOTBETCTBEHHO.
Bonbubie nmerommue 110 mmm YO 1o 3a60neBaHmM0 K MOMEH-
Ty BIXT umenmu OB 45%, B To BpeMs Kak, manyeHTs B Cb
BCe YMEP/IM OT IPOrpeccHpoBaHs 3a00/IeBaHNs B TeUEHIE
24 mecsineB nocre TpancmianTanuu (p=0,04). [TauneHTs! ¢
MB umenn Haubosnee Bbicokuit mokasarens OB mpu kmaccu-
YeCKOM TMCTOMOrn4eckoM Bapuanre (47%), 0 CpaBHEHUIO
¢ aHamractudeckuM (16%) u mecmoriactuueckuM (40%), a
TaK >xe pu Moneky/sapHoi rpymnne WNT (100%), Group 3
(86%), a ipu Group 4 (55%) u SHH (39%), p=0,1, u ipu oT-
cyrcrBuy ammmidukanyy rera MYC (92%), B To BpeMs Kak
MYC+ petu gocturanu Tonbko 25%, p=0,0002. KymynaTus-
Has yactora peuuansa 3a 10 et coctaBuma 59% (95% CI
16%-79%). VicnonpsoBanuble pexxuMbl BIXT xapaxrepu-
30Ba/IICh IIPUEMJIEMOI TOKCUMYHOCTBI0. OC/Io)KHeHn 4 cTe-
nenn (knaccuukanyss COMMON TOXICITY CRITERIA
2014) o pa3nM4YHbIM OpraHaM ¥ CHCTeMaM HaO/IIOfamuch B
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13% cmydaeB. KymynaTtuBHas 4acToTa TPaHCIUIAHTALIIOH-
HOI1 meTanbHOCTH — 12% (95% CI 1%-33%).

BbiBoabl

BIXT c ayto-TI'CK g1 marueHToB IPYIIIbI BBICOKOTO PU-
cka ¢ onyxosiMu ITHC o6magaer mpuemaeMoit TOKCUIHO-
CTPI0 ¥ IMOTEHIMAIBHO CIIOCOOHA YIYYIINTh Pe3y/IbTaThl
JIedeHNs JieTell B Clyyae COXpaHEHNUs XMMMOYYBCTBUTENb-
Hocty onyxonu. [Tpumenenne BIIXT B KauecTBe «Tepanumn
CIlaceHMs» IpU XMMMIOPE3UCTeHTHBIX (popMmax 3aboeBa-
H1st HeadektnBHO. Hanbonee 6raronpusiTHpIMU BapuaH-
TaMJ OKa3a/liCh KJIaccudecKas Mely/UIo0IacToMa, IpyIa
WNT u Group 3, a Tak>Ke OTCYTCTBUe aMITTNUKALNY FeHa
MYC. Tanpiemnas ayro-TTCK nosBonsAeT ynmyuInTb BbDKIU-
BAeMOCTD JleTell MyIaJjIIell BO3PAcTHO I'PYIIIbI C IIepBUY-
HO-JAMarHOCTYPOBAHHBIMI 9MOPUOHA/IBHBIMY OIYXO/IAMMU
ITHC 6e3 mpyMeHeHVsI TOKCUYHOIO KPaHMOCIMHAIBHOTO
061yIeHnmsI.

KnioueBble cnoBa

Bricokozio3HasA MOMMXMMOTepanyus, ayToNOTMYHasA TpaHC-
IJTAHTALVIA TeMOIIO9TYECKMX CTBOJIOBBIX KJIETOK, SMOPIO-
HanbHble onyxomu ITHC, megynno6macroma, ITHDO.
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Introduction

Neuroblastoma (NB) is the most common pediatric extrac-
ranial solid tumor in infants. It is characterized by consid-
erable biological heterogeneity, and its clinical course may
vary. However, in spite of complex intensive therapy regi-
mens employed, the overall prognosis of high-risk group pa-
tients is still unsatisfactory with 50-60% of them developing
primary resistance or relapse. There is yet no consensus on
optimal treatment in this group and most of these patients
die due to disease progression. As in most cases the re-in-
duction chemotherapy does not lead to long-term remission,
immunotherapy is viewed as a feasible consolidation meth-
od. Allogeneic hematopoietic stem cell transplantation from
haploidentical donor (haplo-HSCT) is among methods able
to provide control over residual tumor.

Patients and methods

The present retrospective study included a total of 30 pediat-
ric NB patients (median age 6, range 3-17 years) with primary
resistant (n=4) or relapsed disease (n=26) transplanted at the
R.M. Gorbacheva Research Institute over 2007-2020. All the
patients had a history of 2" or further lines of chemotherapy
achieving complete (n=13) or partial (residual bone lesions
by MIBG scan, n=11) responses at the time of transplant. In
six cases, there was unresectable gross residual tumor at the
time of haplo-HSCT. In all cases, a reduced-intensity fludara-
bine-based conditioning regimen was used. Most donors
were parents (n=27), in three cases haploidentical siblings
were enrolled, 16 of 30 donor-recipient pairs were KIR-mis-
matched. In 11 cases, the transplant was modified via MACS
selection (CD34+) or depletion (CD3-19-, TCRab-); in other
cases (n=19), graft-versus-host disease (GVHD) prophylax-

is was based on posttransplant cyclophosphamide (PTCM).
Post-transplant targeted (n=>5), immunoadoptive cellular
(n=4), and other forms of immunotherapy (immune check-
point inhibitors, n=>5; anti-GD2 antibodies) were used in 16
cases. Four of 16 patients received combined post-transplant
therapy.

Results

With a median follow-up of 12 (3-103) months, the 2-year
overall survival (OS) and event-free survival (EFS) were 40%
and 17%, accordingly. The median EFS was 6 months. A total
of 12 patients are currently alive, 8 of them retain therapy
response. In 5 of 8 cases, this response lasts for more than
12 (12-103) months. Also, 18 patients died due to disease
progression (n=15) or post-transplant infection, due to pro-
longed cytopenia after primary non-engraftment (n=3). All
the patients with long-term response received combined
post-transplant therapy. There is no significant difference
in survival for KIR-matched vs KIR-mismatched donor-re-
cipient pairs. Also, there are similar outcomes in transplant
modification and PTCM groups. The immunotherapy tox-
icity was acceptable. Only in one case it was ceased due to
development of life-threatening complications.

Conclusion

The haplo-HSCT with post-transplant immunotherapy is
a feasible option for patients with primary-resistant or re-
lapsed NB.

Keywords

Neuroblastoma, primary resistant/relapsed, allo-HSCT, hap-
loidentical, posttransplant cyclophosphamide.

Bbicokopo3Has noIMXumMmoTepanua C anioreHHon TpaHcnaaHTaLmen remono3ITMYecKux CTBoso-
BbIX KJIETOK Y MNalMeHTOB C NepBUYHO-PE3NCTEHTHbIM Te4YeHnem uin peunagnsom HEI7Ip06]'IaCTOMbI

Unbsa B. Kasannes, Acmuk I. Iesopran, Tatbana B. IOxta, Augpeit B. Kosnos, Ilomrna C. TonkyHoBa,
Hapba A. [Iposposckasa, Mapraputa C. Ionenkosa, Onbra V. borganosa, ITommaa C. Kyra, Anekcanpp A. llIBenos,
Ceernana A. Cadonosa, I0puii A. Ilynanos, Tiopmuna C. 3y6aposckas, [bopuc B. Adanacnes |
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BeepeHue

Heitpo6nacroma (HB) — camast gacrast sKCTpaKpaHuabHast
COMMAHAs OLYXO/Ib Y fleTell pAHHEr0 BO3PacTa, XapaKTepu-
3YIOIAACA 3HAYUTEILHO GMOIOTNYeCKOIl reTepOreHHOCTh
¥ 3HAYUTEJbHBIM CIIEKTPOM BAPUAHTOB K/IMHUYECKOTO
TedeHys1. HecMOTps1 Ha MCIIO/Ib30BaHE IHTEHCUBHO KOM-

IIEKCHOM Tepanuy, NporHos mauueHToB ¢ HIO rpynmer
BBICOKOTO PMCKa B HACTOsIIjee BpeMsi OCTaeTcsi HebIaro-
npuATHBIM. JInmb 40-50% 13 HUX BOCTUTAIOT AIUTE/ILHON
peMuccui, B OCTaIbHBIX CIy4asx HaOMIofeTcs MepBUYHO-
Pe3UCTEHTHOe TeueHre 3a00/IeBaHNsI VU Pa3BUBAETCS pe-
uuayBs. EfMHOro nopxosa K Tepanmu A 3TUX IPYIII Maly-

CTT JOURNAL | VOLUME 9 | NUMBER 3 | SEPTEMBER-OCTOBER 2020 103



€HTOB II0Ka He CYIeCTBYeT, a UX [JOITOCPOYHBII IIPOTHO3
Ha QOHe IPOBeeHNS IPOTUBOPELNANBHON XUMUOTEPATTNI
KpaitHe HeOmaronpusaTeH. OfUH 13 BO3MOYXHBIX ITOXOTOB K
JIe4eHIIO 3aK/TI09AETCsI B MCIIOIb30BAHNY UMMYHOTEPAIINIL,
B TOM YICJIe a/UTOT€HHOI TPAHCIUIAHTAIMM TeMOIOITIYe-
CKMX CTBOJIOBBIX KJIETOK OT TaIUTOMAEHTUYHOTO TOHOpa
(rammo-TT'CK).

[laymneHTbl M MeTOAbI

B paMkax JaHHOTO PeTPOCIEKTUBHOIO MCCIeJOBaHNs IIPO-
aHa/TM3MPOBaHbl pe3yabTaThl edeHns 30 pereit (MemuaHa
Bo3pacTa Ha MoMeHT ramio-TTCK 6 net) ¢ nepBuuHO-pe3u-
CTeHTHbIM TeueHreM (n=4) wiu peruausom Hb (n=26), xo-
TopbIM B nepuogp ¢ 2007 mo 2020 ropbl BbIIIOIHEHBI TAIIJIO-
TICK B xnunuke HUMOOIuUT um. P.M.Topbaueoit. [lo
sramna rajno-TTCK Bce manyeHTs MOTy4Yann XMMIOTEPAIINIO
BTOpO¥ u/wmm Tperbeit nuHuM. Ha MOMeHT mpoBeneHMs
ramwio-TTCK nonusii oTBeT 3adukcuposaH y 13 marueH-
TOB, B 11 C/Iy4yasx COXpaHANNCh OCTATOYHBbIE OYary Iopa-
JKEHVsI KOCTell 1o faHHbIM cuuHturpaguu ¢ I-MIBG, a B
6 CIIy4asx COXPAHS/ICSA 3HAUUTEIbHBI 00beM OIYXOMNU IO
TAHHBIM BU3yanmsanuyu. Bo Bcex cly4yasax UCIONb30BaH
HeMIeI0A0MATUBHBI PEeKUM KOHAUIVOHMPOBAHMS Ha
ocHoBe ¢rynapabuna. B 6onpmmHCcTBe (n=27) CIy4aeB B
KayecTBe JIOHOPOB JCIIO/Nb30BAJICA OfMH U3 pojuTesnei, B
OCTAJIBHBIX CIy4YasX TamoufeHTHuHbi cubmuur. Ilect-
Hazuarb 13 30 monop 6pum KIR-HecoBmecTnmbiMu. B 11
crydasx ¢ uenbio npoduaaktuky PTIIX mpumensanncob
MeTtopbl MopuduKauuy Tpanciianrara (CD34+ cemexuns,
CD3-19- mnn TCRab pemerus), y 19 manueHTOB UCHIOND-
30BaH PEXMM IPOGIIAKTUKMA Ha OCHOBE IOCTTPAHCIIIAH-
tauyonHoro nmknaogpoceana (IITHD). B 16 coyuasx us
30 B IOCTTPAHCIJIAHTAL[MIOHHOM Ilepuojie IIPOBOAWIACDH
TapreTHas Tepamus (n=>5), MMMYHOAQ[OITMUBHAs TepaNys
(n=4) WM UCIONb30BANUCh ApPYrUe METOAbl VIMYHOTepa-
MY — MHTMOUTOPBI MIMMYHHBIX KOHTPOJIBHBIX TO4eK (n=4),

P0-05
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crierpuduyaeckue antutena K GD2 (n=3). B 4 cryyasx us 16
MCIIOb30BaHA KOMOMHIPOBAHHAS [TOCTTPAHCIUIAHTALIIOH -
Hasl TEpAIsL.

Pe3synbtatbl

ITpu mepuane HabmoneHuA B 12 (3-103) MecALeB AByX/IeT-
i1 OB u BCB cocraBuwmm 40% n 17%, COOTBETCTBEHHO.
Menmana BCB cocraBuna 6 MecsieB. B maHHBIT MOMeHT
JKMBBI 12 IAlMeHTOB, Y 8 COXpAaHAETCA OTBET U B 5 C/IydYa-
sIX OTBeT coxpansietcs 6onee 12 (12-103) mecsiuieB. Cemb U3
8 maIueHToB, y KOTOPBIX COXPAaHAETCSA OTBET HA Tepaluio,
nomyyanu nocne ramwmo-TTCK pononHnTenbHOe edeHue.
B 6onbumHCTBe cydaeB (n=15) cMepTb HalMEeHTOB OblIa
CBsI3aHa C IPOrpeccHpoBaHyeM 3a00jeBaHNsA, B 3 CIydasx
3auKCUpOBaHa CMePTh OT MH(EKIVOHHBIX OC/IOKHEHMI
Ha ¢oOHe IEPBUYHOIO HENPVDKUBICHVS TPaHCIUIAHTATa.
CraTtuctudeckn focToBepHbIX pasnuunii B bCB u OB mex-
Iy TpyIIIaMy, IOMTyYaBIIMMY Pas/IuHble PEXUMBI Ipodu-
naktuky PTIIX (mogndukanys rpancianrara, [ITHO), a
taioke 1A KIR-coBmectumbix 1 KIR-HecoBMecTMMBIX Iap
IOHOPO-PEeLMIINEHT, BBIABIIEHO He 6but0. ITocT TpaHCcmmaH-
TAlVIOHHAsI TepamnusA XapaKTepu3yeTcs HpUeMIeMON TOK-
CMYHOCTBIO. TObKO B OHOM CiTydae Tepammus IpepBaHa B
CBS3M C Pa3BUTIEM OC/TOXKHEHUI.

3akniouyeHue

lammo-TI'CK B coueTaHMyM ¢ MOCTTPAHCIAHTAIVIOHHON
Tepanmueil I03BOJIAeT JOCTUYb AUTETbHON PeMUCCUN Y OT-
Ie/bHBIX MAIIEHTOB C MEPBUYHO-PE3UCTEHTHBIMU (opMa-
mu n peuuansom Hb.

KnioueBble cnoBa

Heitpo6mactoma, IepBUYHAs PE3UCTEHTHOCTD, PELU/UB,
aw1o-TT'CK, ramionsieHTHYHBI JOHOP, IIOCTTPaHCIUIAHTA-
LIVIOHHBII LuK1odocdaH.

| Severe urticaria pigmentosa and osteoblastoma in a child: A case report

Vsevolod G. Potapenko

Municipal Clinical Hospital No. 31; Pavlov University, St. Petersburg, Russia

Contact: Dr. Vsevolod G. Potapenko, phone: +7 (905) 284 5138, e-mail: potapenko.vsevolod@mail.ru

Introduction

Mastocytosis is a clonal disease of the mast cells. Frequent
symptoms include rash and pruritus with some patients de-
scribing flushes. Here we present a case of severe urticaria
pigmentosa and osteoblastoma in a child.

(Clinical description

The boy was born following a full-term pregnancy. Just fol-
lowing the delivery, the urticarial rash with blistering was
noted (Fig. 1). After birth, histamine crisis happened regu-
larly once to twice a day and usually presented with sudden
skin erythema, severe pruritus, blistering (Fig. 2.), abdomi-
nal pain, extreme excitation with crying up occasionally fol-
lowed by fainting. Its duration varied from several minutes
to 1 hour. There was a single episode of respiratory arrest
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Figure 1. A newborn with severe urticaria pigmentosa
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Figure 2. Histamine flushing. The skin is red, blistering
is seen in the nasolabial triangle, on the nose, under
the eyes, on the dorsum of the hand, wrist

lasting for 10-15 seconds. The episodes were spontaneous
and sometimes were triggered by warm bath, agitated state
and eating. Mastocytosis was diagnosed histologically by
identifying excess of mast cells in dermal layer, mutation
of C-KIT D816V, elevation of mast cell tryptase up to 17.3
mcg/l (normal upper limit, 11.4). The child received anti-
histamines, and short courses of betamethasone therapy.
Six months later, there was a continuous alleviation of the
symptoms: flushing and abdominal pain became less fre-
quent, pruritus and rash became milder along with reduced
medication requirements. At 2 years and 8 months, pain and
dismobility were noted in the left shoulder joint. When the

Figure 3. The patient aged 10 y.o. Residual post-urti-
caria skin pigmentation is seen on the skin

*All the photos are published with permission of the mother

child was 4.5 y.o., osteoblastoma was diagnosed. The tumor
was removed. Now the boy is 10 y.o. He attends school. There
is still mild pruritus and residual skin pigmentation (Fig. 3).
Antihistamine medications are taken on demand. No relapse
of osteoblastoma.

Conclusion

A favorable prognosis for mastocytosis and osteoblastoma
was documented in the observed case.

Keywords
Mastocytosis, urticaria pigmentosa, histamine crisis.

[lurmeHTHasa KpanuBHMLA TAXKENOro TeYeHUs U octeobnactoMa y pebenka. KnuHnyeckoe

HabnopeHne

BceBonop I. IToranenko

Topodckas knunuueckas 6onvruya Ne31; Iepsviii Canxm-IlemepOypeckuii 20cy0apcmeeHHbiii MEOUUUHCKUTI YHUBepCUmem

um. V. I1. Ilasnosa, Canxm-Ilemep6ype, Poccus

BeepeHue

MacTonuTos — KJIOHa/IbHOE 3ab0/IeBaHMe TYYHBIX K/IETOK.
YacTple CUMIITOMBI: TUIMYHASA ChINlb, 3y7l; Y HEKOTOPBIX
00/bHBIX 3a60JIeBaHNe TPOABIIACTCA IMCTAMIHOBBIMY KPU-
3amn. [IporHo3 0OGBIYHO O/ATONPUATHBIN HE3aBUCUMO OT
TsoKecTH TedeHus. OcreobmacToma — H0OpoKaueCcTBEHHAS
OITyXO/b KOCTHON TKaHU. OCHOBHOII METOJ IedeHMs — XU-
pyprudecknii. Ilenbio paboThl 6bIIO ONMUCaHME COYETAHUS
IMUTMEHTHOV KPaNlMBHUIBI TSDKENIOTO TEUYEHUS M 0CTeo0-
JTACTOMBI y pebeHKa.

KnuHunueckoe onucanmne

Mabuuk popwicAd HOHOLIEHHBIM B cpok. Cpasy mocie
PO>KIIeHNs 3aMedeHa YPTUKAPHasl ChIIlb, B TOM YNCIIe C 00-
pasoBanus myssipelt (Puc. 1). Ilocne poxpenus 1-2 pasa
IeHb BO3HMKA/IM TYCTaMIHOBBIE KPM3bI, KOTOpPbIE IPOSB-
JISUIUCh BHE3AIHBbIM IOKpacHeHueM Koxxu (Puc. 2), moss-
JIeHNeM IIy3bIpeii, OOIbI0 B >KMBOTE, HApaCTAHVEM 3Y/a,

KpaltHIM BO30Y)X/IeHVeM VI KPMKOM, IIEPEXO/SIIIM B 0OMO-
POYHOE COCTOSAHME, ITUTETbHOCTIO OT HECKONbKMX MUHYT
1o gaca. OguH pa3 oTMe4YeHa OCTAaHOBKA AbIXxaHMs Ha 10-15
ceKkyH[,. Kpuspl BO3HMKaIM KaK CIOHTAHHO, TaK U IpH KY-
MaHUY B TEIUION BOJe, BOTHEHUY U IpueMe numy. MacTo-
1UTO3 OBUI MATHOCTUPOBAH HA OCHOBAHNI OOHAPY>KEHUs
CKOIUIEHM TYYHBIX KJIeTOK B anusiepmuce, mytanym C-KIT
D816V, nosplllleHNsA KOHLIEHTpAaUuyu TpumTassl po 17,3
(nopma - po 11,4) mxr/n. IIpoBofmIoCh JIMTeNbHOE Tede-
HI€ aHTUTMCTAMMHHBIMU IIperapaTaMy, KOPOTKMMM Kyp-
camu 6etameTaszoHa. HaunHas ¢ 6 MecsitieB, Ha4aaach IOJIO0-
JKUTENbHAS AMHAMMKA B BUJE YPEXXeHNUsI KPN30B 1 60 B
JKVBOTE, YMEHBIICHNA CBIIIN, 3Y/ja, CHIDKEeHNA IOTPeOHOCTI
B (papmaxorepanuu. B 2 ropa u 8 MecsIieB mosiBuoch 601
U HapylleHMe IBVDKEeHUA B JIEBOM IIJIeYeBOM cycTaBe. B 4,5
rofia BBIABJICHO HOBOOOpa3oBaHIe JICBOII IIe4eBOI KOCTIL.
[To marHbBIM TMCcTOMOTMYecKoTo 1 MII'X-aHanm3a qrmarHocTu-
poBaHa ocTeobrmacToMa. BeIIoNHeHO pagyKanpHOe rccede-
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HIfe OIIyXOJIM B IIpefieNiax 340pOoBbIX TKaHeil. Celrdac pebeH-
Ky 10 j1eT, IpM3HAKOB IPOrPecCUPOBAHMA OCTE0O/IaCTOMBDI
HeT. CoXpaHsAeTCs yMepeHHbIN KOXKHBIN 3yl 04aroBas 0CTa-
TOUHAs MUTMeHTauusa Koxu (Puc. 3). AHTUTHMCTaMMHHbIE
CPeICTBAa MPUMHMMAET 3NU30Audecky npu syze. Ilocemaer
06111e06pa30BaTENIBHYIO IIKOTY.

P0-06
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BoiBop,

IIporHo3 I MACTOLIMTO3€ ¥ OCTE06/IACTOME Y OIIMCAHHOTO
peberKa okasancst 6/IaronpusTHBIM.

KniwoueBble cnoBa

MacronuTos, NMUIMeHTHasA KpAalMBHMIA, TMCTAMIHOBDIN
KpM3.

TCRaB+/CD19+-depletion in hematopoietic stem cells transplantation from matched unrelat-
ed and haploidentical donors in children with high-risk acute myeloblastic leukemia in first

complete remission

Larisa N. Shelikhova, Maria A. Ilyushina, Zhanna B. Shekhovtsova, Dmitriy N. Balashov, Yuliya V. Skvortsova,
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Sergey L. Blagov, Svetlana N. Kozlovskaya, Anna M. Livshits, Irina I. Kalinina, Lily A. Khachatryan,

Anna A. Bogoyavlenskaya, Dmitriy E. Pershin, Alexander M. Popov, Yuliya V. Olshanskaya, Dmitriy V. Litvinov,

Galina A. Novichkova, Alexei A. Maschan, Michael A. Maschan

Dmitry Rogachev Federal Research Centre of Pediatric Hematology, Oncology and Immunology, Moscow, Russia

Contact: Dr. Larisa N. Shelikhova, e-mail: Inik1976@mail.ru

Introduction

Allogeneic hematopoietic stem cell transplantation (allo-
HSCT) performed in 1st complete remission (CR1) provides
best chance of leukemia-free survival among the children
with acute myeloid leukemia (AML) with high-risk genetic
features and/or poor response to therapy. Choice of donor
and overall strategy of preparative regimen and graft-versus-
host disease (GvHD) prevention remain an area of active
research. Depletion of af3 T cells was developed to improve
the outcomes of hematopoietic stem cell transplantation
(HSCT) by decreasing the incidence of GVHD while main-
taining the anti-leukemia effects and infection control. We
report here the results of a retrospective outcome research in
a cohort of children with high-risk AML, who received aff T
cell-depleted HSCT in CRI.

Patients and methods

A total of 74 pediatric patients (pts) with AML (29 females,
45 males, median age 7.8 years, a range of 0.4 to 23 y.o.) un-
derwent allogeneic HSCT between May 2012 and August
2019. Forty eight pts received haploidentical (haplo) grafts,
26 pts have been transplanted from matched unrelated do-
nors (MUD). All the patients were in CR1, showed high-risk
genetic markers (n=54), poor response to induction therapy
(n=16) and M6/M7 morphology (n=21), and transplanted
according to institutional AML protocol. All the pts received
treosulfan/fludarabine-based preparative regimen; either
melphalan (n=43) or thiotepa (n=31) were added as a second
agent. Three regimens of GVHD prophylaxis were used. Reg-
imen 1 (n=20): hATG 50 mg/kg and post-HSCT tacro/mtx;
regimen 2 (n=34): thymoglobulin 5 mg/kg, rituximab 200
mg/m2 and bortezomib on day +2, +5; regimen 3 (n=19):
tocilizumab at 8 mg/kg on day -1 and post-transplant borte-
zomib and abatacept at 10 mg/kg on day +2, +7, +14, +28.
TCRaP+/CD19+ depletion of HSCT with CliniMACS tech-
nology was implemented in all cases. Median follow-up is
3.8y(3moto7.5y).
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Results

Primary engraftment was achieved in 71 (95%) of 74 pts (1
pt died before engraftment, 2 received 2™ HSCT), the me-
dian time to neutrophil and platelet recovery was 13 and 14
days, respectively. All the engrafted pts achieved complete
donor chimerism by day +30. Transplant-related mortality
was 8.5% (95% CI: 4-18). The cumulative incidence (CI) of
relapse at 3.8 years was 17% (95%CI:10-28) for the whole co-
hort. CI for acute GvHD grade > II was 18.9% (95% CI: 12-
30); grade III-1V, 5.4% (95%CI: 2-14), and chronic GvHD,
12% (95% CI: 7-23). No correlation between donor type and
GvHD was noted. The pEFS rate was 75% (95%Cl: 64-85) for
the whole cohort, in the haplo group it was 82% (95%CI: 72-
94), as compared to 62% (95%CI:43-80) in the MUD group,
p=0.08. The pOS was 81% (95%CI: 71-94) for the whole co-
hort, in Haplo group it was 91% (95%CI: 83-99), as com-
pared to 65% (95%Cl:47-84) in the MUD group, p=0.011.

Conclusions

This analysis indicates that aff T-depleted HSCT from hap-
loidentical donors provides a high chance of long-term sur-
vival in a cohort of children with high-risk AML in CR1, be-
ing associated with a low burden of GVHD and non-relapse
mortality. We suggest that, due to easy logistics of donor
choice for children with high-risk AML in CR1, it should be
reconsidered in favor of haploidentical donors.

Keywords

Acute myeloid leukemia, hematopoietic stem cell transplan-
tation, TCRaB+/CD19+-depletion.
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AnnoreHHast TpaHCNNAHTALMSA FeMOMO3TUYECKMX CTBOMOBbIX KNETOK OT ranfiongeHTUYHoro 1
HepoacTBeHHoro aoHopoB ¢ TCRaB+/(D19+-penneuueii y peten ¢ OMJ1 BbICOKOro pucKa B nepBoii

peMUCcUn
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BeepeHue

IIpoBeeHMe a/IOTEHHOM TPAHCIUIAHTALMM Te€MOIIOITHU-
YecKux CTBONOBBIX KaeTok (ammo-TTCK) marmenTtam met-
ckoro Bospacta ¢ OMJI BbICOKOJ TPYNIIbI PMCKa B IE€PBOI
peMuccuy  yaydllaeT IIOKas3aTelny BbDKMBAEMOCTH. BbI-
60p HOHOpa, CTpATerMy peXxXrMa KOHAMUIVOHUPOBAHMA U
mpodumaktukn PTIIX ocTamTcs mpegMeTOM aKTUBHBIX
uccnepoBanuit. Hemneuns TCRof T-mumonutos TpaHc-
IJTaHTaTa MO3BONAET CHU3NUTL puck passutus PTIIX mpu
COXpaHEHWUN AHTMIEHKEMIIECKOTO 3¢ deKTa U KOHTPOIs
3a nHpeKumAMN. B maHHOI paboTe MpeCTaBIeHbl Pe3yib-
TAaThl PEeTPOCIIEKTUBHOTO MCCIE[OBAHMUSA, B KOTOpOe OblIn
BKJ/IIOYEHBI MaIVIeHThI IeTCKoro Bospacta ¢ OMJI Beicokoro
pMCKa B IepBoit peMuccuy, nonyunsime amno-TICK ¢ ge-
wrenyeit af-T-muMbonnToB.

Marepuanbl n metoabl

74 mamyentam ¢ OMJI (29 geBoyek, 45 MabYMKOB, MeJiia-
Ha Bo3spacta 7,8 net (0,4-23) 6suta poBefena amno-TTCK
¢ mas 2012 mo asryct 2019 rr. Ha 6ase HMMII IT'OU nm.
M. Porauesa. 48 mauyenTos nonyummm amorenHyto TTCK
OT TAIUTONIEHTUYHOTO POJCTBEHHOTO HOHOPa, 26 or HLA
COBMECTUMOTO HEPOJICTBEHHOTO. Bce manmeHTHI HaXO[u-
JIMCh B IEPBOJI peMUCCHM ¥ MONYYWIM HAHHDBIA BUE Te-
panmy COITTAaCHO IIPOTOKOJY JIEYEHVsSI B CBA3M C: TPYIIION
HeO/IaronprusTHOrO MPOrHo3a (I[MTOreHeTHYeCKlie aHOMa-
mn) (n=54), WIOXUM OTBETOM Ha MHAYKLUMOHHYIO Tepa-
mo (n=16) wm M6/M7 Mop¢onorndeckuM BapuaHTOM
(n=21). Bce manueHTnl mHomy4mnmu Ttpeocynbdan/dryna-
PabMH-aCCONMMPOBAHHBIN PEXUM KOHIUIVOHUPOBAHMUS,
B KayeCTBe BTOPOTO aJIKMIMPYIOLIETO areHTa ObUT BbIOpaH
Mmenboanan (n=43) wm tnopochamup (n=31). B xagectse
npodwmaktuky PTIIX 20 manmeHTOB HOMTYYMIN TOLIALNU-
HBIJI aHTUTUMOLIUTAPHBII IIOOYINH 1 Takponumyc+MMO,
34 manyeHTa — KpOIMYMIl aHTUTUMOLMTAPHBII [IOOYINH,
purykcumabd 100 mr/m? Ha -1 cyTku u 60presomud Ha +2,
+5 cyTxu; 20 IaMEeHTOB - TOLVIN3YMab 8 MI/KT, pUTYKCHU-
Mmab 100 mr/m? Ha -1 cyTky, abatanent 10 Mr/kr Ha -1, +7,
+14, +28 cyTxku u 60opresomud Ha +2, +5 cytku. TCRaP+/
CD19+-pemteninsi TpaHCIIAHTATa [IPOBEfieHA BCEM TAI[i-
edTaM. Menuana Habmogenus coctasuna 3,8 1 (3 M. — 7,5 7).

Pe3ynbratbl

ITpwxuBenne TpaHCIIAHTAaTa 3aperMCTPUpPOBaHO y 71
(95%) n3 74 mauuenToB (1 ymMep mO IpVKMBIEHNS, 2 TIO-
myanmu BTopyto TI'CK), mMenmana NpyKmBieHUA neifko-
LUTAPHOTO U TPOMOOLUTAPHOTO POCTKOB COCTaBmma 13
n 14 pueit. Bce mpyoKmBIIMecs MAaLMEHTbl VMU IIOTHbIIA
TmOHOpCKMit xyuMepusM Ha +30 cytu. TpaHcmmaHTalMOH-

Has CMePTHOCTB cocTaBuia 8.5 % (95% CI: 4-18), Kymys-
TUBHas BEPOATHOCTb pelyauBa Ha 3,8 nmer cocraBuna 17%
(95%CI:10-28) cpemu Bceil KOTOPTBI HaleHToB. Kymyrs-
TUBHas BepoATHOCTH pasButusa O.PTIIX > II cragunm 6pima
18.9% (95% CI: 12-30), ITI-IV cT. 5.4 % (95%CI: 2-14), xpo-
Huueckoit PTIIX - 12% (95% CI: 7-23). He 6b110 HalifmeHO
CBSI3M MeXly TUIoM joHopa n passutueM PTIIX. Becco-
OBITUITHAA BBDKMBAEMOCTh cocTaBuma 75% (95%CI: 64-85)
BO Bcelt rpymme, npu ramio-TTCK - 82% (95%ClI: 72-94),
B cpaBHeHMH ¢ 62% (95%Cl:43-80) npn TI'CK ot Hepop-
CTBEHHOTO JoHOpa, p=0.08. O61as BEDKMBAEMOCTb BCel
koropTsl 6b11a 81% (95%CI: 71-94), B rpymmne ramno-TI'CK
91% (95%CI:83-99), B rpynne TI'CK oT HepoAcTBEHHOTO
moHopa 65% (95%CI:47-84), p=0.011.

3aknioyeHue

ITposenenne ammorenHont TTCK ¢ TCRap+/CD19+-geme-
Iyell OT TAIUIONEHTUYHOTO POACTBEHHOrO JOHOpa 0be-
CTIeYMBAET BBICOKYIO BEPOSATHOCTb IOITOCPOYHONM BBDKM-
BaeMoCTM y manyeHToB ¢ OMJI BBICOKOJ I'PYIIBI pUCKa B
nepBoil pemuccun. [JaHHBI NOAXOJ IO3BOJIAET CHU3UTD
puck passutua PTIIX m TpaHCIZIAaHTAIIMOHHONM CMEpPTHO-
CTU M, TaKUM 00pasoM, JiellaeT JOCTYIIHBIM BBIIIOTHEHNUE
npouenypbl TTCK BceM Hy>XIamoIuMmcsa, He3aBUCHMO OT
Ha/IM4Ms B ceMbe/ PeTUCTpe COBMECTHMOTO IOHOPA.

KniwoueBble cnoBa

OcTpblit MUETOOMIACTHBIN JIEMIKO3, TPAHCIIAHTALIUA TeMO-
HO3TUYECKMX CTBOIOBBIX K/eToK, TCRap merveriys.
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Introduction

Graft-versus-host disease (GvHD) is one of the most fre-
quent and severe complications of allogeneic hematopoietic
stem cell transplantation (allo-HSCT). GvHD prophylaxis is
the key element of posttransplant therapy. We aimed for a
retrospective analysis of different GYHD prevention modes
after allo-HSCT from unrelated donors in children with ma-
lignant diseases.

Patients and methods

During the period 2003-2019, we performed 143 matched
unrelated donor (MUD) HSCT in the children from 2 main
clinical groups: (1) myeloproliferative diseases (n=100); (2)
patients with lymphoid proliferation (n=43). Their gender
distribution was as follows: males, 69.2% (n=99); females,
30.8% (n=44). The age median was 8.0 y.o. (8 months to 17
y.0.). 135 patients (94.4%) received 1st HSCT, and 2nd trans-
plant was carried out in 8 cases (5.6%). Stem cell sources
were bone marrow (76%, n=109), or peripheral blood stem
cells (24%, n=34). 110 pts (77%) received 10/10 MUD HSCT
and 33 pts (23%) had 9/10 HLA matches. The conditioning
regimen contained various agents, according to the treat-
ment protocols for particular diseases. GvHD prophylaxis
included: tacrolimus (Tacro), cyclosporin A (CsA), metho-
trexate (Mtx), mycophenolic acid (MMF) in following com-
binations: Tacro/Mtx (n=58), Tacro/MMF (n=59), Tacro/
Mtx+MMF (n=2), CsA/Mtx (n=15), CsA/Mtx+MMF (n=4),
CsA/MMF (n=3). The duration of observation was from 3
months up to 16 years (median 8.9 years).

Results

The overall survival (OS) was 61.4%, the 2-year relapse-free
survival (RFS) was 73.2%. The aGVHD incidence was 68.5%,
with 16.7% of severe aGVHD (stage 3-4). In our study, the
overall survival (OS) rates showed significant differences,
depending on the regimens of aGVHD prevention (p=0.01).
The lower rate of aGVHD incidence was observed in group
with CsA/Mtx/MMF (50%), however, with the OS rate of
50%. The incidence of aGVHD in patients who received
Csa/mtx was 73% (n=11), with higher OS rate (80%). Severe
aGVHD (3-4 St) was most often observed with Tacro/MMF
prophylaxis regimen (27%, p=0.84), at low OS level (38.2%).
The incidence of chronic GVHD was higher in Tacro/Mtx/
MMEF group (50%). The frequency of cGVHD in other
groups was 25 to 33%, without significant differences. The
2-y RFS did not differ significantly for all groups (p=0.67).

Conclusion

A decrease in aGVHD frequency did not have a significant
effect on OS. The choice of agents for the GVHD prevention
does not affect the level of 2-year RFS. However, it signifi-
cantly increases the level of OS reaching 80% (p=0.01) when
using the CSA/Mtx combined regimen.

Keywords

Unrelated donor, allogeneic hematopoietic stem cells trans-
plantation, graft-versus-host disease, GYHD prophylaxis.

Bbi6op oNTMManbHOro pexxnMa NpoGUNAKTUKN peakLyum TPaHCNAHTAT-NPOTUB-X035IUHA NpU
ANNOreHHbIX TPAHCMNAHTALMAX HEMAHWUMYUPOBAHHbIX TEMOMO3TUYECKIUX CTBONOBbIX KNETOK 0T
HepoACTBEHHOTO I0HOPA Y AeTeM CO 310KaYeCTBEHHbIMU 3a60/1eBaHUAMM KPOBETBOPHON CUCTEMDbI
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! HayuoHanvHulil MeOUuyuHcKuil uccnedosamenvckuii uenmp onxonoeuu um. H. H. Bnoxuna, Mockea, Poccus; 2 HayuonanoHoiii
MeOUUUHCKUTI UCCTIe008AMeNbeKUTE UeHmMpP 0emcKoLl 2eMamonoeut, OHKON02UY U UMMyHonoeuu umenu Jmumpus Pozauesa,
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mema um. H. V. ITupoeosa, Mockea, Poccus

Beepenue

Peaknus Tpancmmantar-npotus-xossnHa (PTIIX) sBnser-
CA OIHMM 13 CaMbIX YacCTbIX J OIACHBIX OC/IOKHEHUI ajl-
JIOTEHHOJ TPaHCIUIAHTALMM TeMOIO3TUYECKMX CTBONOBBIX
knetok (awro-TI'CK). IToaToMy BaXKHBIM KOMIIOHEHTOM
CONIIPOBOAMTENbHOMN Tepanyy MalyieHTOB CYNTAETCsA Ha3Ha-
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yeHIe afieKBaTHOro pexxuma npodunakruky PTIIX. Ienpio
paboThl ObITa OlLleHKa Pe3y/IbTaToB NMPYMEHEHWs pPasind-
HbIX pexxumon npodmmaktuky PTIIX npu mpoemeHun
amno-TI'CK oT HepOACTBEHHBIX TOHOPOB Y JIeTeil CO 3710-
KayeCTBEHHBIMU 3a060JIeBaHMUAMY KPOBETBOPHOI CHCTEMBI
METOJIOM PeTPOCIIEKTVBHOTO aHA/IN3A.
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Marepuanbl n MmeToAbl

B uccnenosanue BxmodeHs! 143 TTCK oT HepoxcTBEHHBIX
HBOHOPOB IpoBeieHHbIX ¢ 2003 o 2019 rT., BK/II0Yas iBe Oc-
HOBHBIE HO30JIOIMYeCKMe TPYIIIBL: MUeIoNponudepaTus-
Hble 3a60meBanms — 100 marueHTOB; MuMdonpombeparns-
Hble 3a00eBanus — 43. 69,2% (n=99) cocTaBU/IN MaIbYUKIA,
a30,8% (n=44) - neBouku. Bospact ot 7 mecsiuies 1o 17 et
(menuana 8,01 net). 135 (94,4%) ammo-TI'CK 6bu1n mpose-
IeHBbI BIiepBble, ITOBTOPHO — 8 (5.6%). VICTOYHMK reMoIoa-
Tryeckux cTBonoBbixX KneTok (I'CK): koctHbin Mo3r (KM) —
76% (n=109), nepudepnyeckre CTBONOBbIE KIETKU KPOBU
(TICKK) - 24% (n=34). Y 77% (n=110) marnmentos TTCK
OT IONHOCTbIO coBMecTuMoro (10/10) HepopcTBEHHOTO
IoHOpa, ¥ 23% (n=33) OT He MOJHOCTHI0 COBMECTVMOIO
(9/10). Pexxnmpl KOHAUIIVIOHVPOBAHMSI COIEPIKAIN pasyny-
HbI€ ar€HThbI I COOTBETCTBOBA/IN HpOTOKOIIy JIeYeH A KOH-
KkpeTHoro 3abonepanus. ITpodwnaxkruka PTIIX Brogama
mpenaparsl: Takpomumyc (Tacro), nuknocopun A (CsA),
metoTpekcar (Mtx), mukodenonosas kucrnora (MMEF),
B KoMbOuHanuax: Tacro/Mtx (n=58), Tacro/MMF (n=59),
Tacro/Mtx+MMEF (n=2), CsA/Mtx (n=15), CsA/Mtx+MMEF
(n=4), CsA+MMF (n=3). InurenbHOCTh HAOMIOLEHNS CO-
craBuiIa oT 3 Mec. 1o 16 net (Meguana 8,9 net).

Pe3synbtatsl

Yposens o6ieit BspkmBaemocty (OB) cocrasun 61,4%, 2-x
neTHel 6e3pelNANBHOI BbDKIMBaeMOCTH (2-X nmeTHss BPB)
73,2%. Yacrora passutua oPTIIX I-IV cr. 68,5%, n3s Hux

P0-08

oPTIIX III-IV cT. 16,7%. B pesynbraTe aHanmsa 6bLJIO BBIAB-
JIEHO JOCTOBEPHOE BMsAHME pexknma mpodmmaktukn PTIIX
Ha OB (p = 0.01). Pesxe oPTIIX peructpupoBanach Ipu yuc-
nonb3opanuyu CsA/Mtx/MMEF - Bcero y 50%, HO TIpu 5TOM
pexxnme npodumaxruku OB oxasanace Bcero 50%. Yacrora
Bo3HMKHOBeHMsA OPTIIX y maiueHTOB Npy NpUMMEHEHUU
kombuHanuu CsA/Mtx 6bi1a 73% (n=11), mpu yposre OB -
80%. Tsoxensie popmbr oPTIIX III-IV cr. waige Bcero Ha-
6mogancy mpu komOuHanuu Tacro/MMF - 27% (p=0,84),
npyu Huskom yposHe OB - 38,2%. Xpounueckas ¢opma
PTIIX (xpPTIIX) game peructpuposanach B rpymnie Tacro/
Mtx/MMEF - 50%. Yposenb xpPTIIX B gpyrux rpynmnax Ha-
Omtopancs B 25-33% cny4aes, 6e3 ZOCTOBEPHO 3HAYMMOTO
pasmuns. Ha yposens 2x-nerneit bBPB focrosepHo sHaun-
MOTO BIMSHUS PEXMUM MPoUIaKTUKK He okasan (p=0,67).

3aknoyeHue

B pesynbraTe Hallero uccielOBaHNA BbIABIEHO OTCYTCTBUE
TOCTOBEPHOTO BIMAHMA YacToThl pasButyst oPTIIX Ha OB.
Tax >xe Mbl He OOHAPY>XIIN BIMAHNSA PeXyMa Ipoduiak-
tuky PTIIX nHa 2x-nmetHioro bPB, ogHako onpeneneHo Bs-
Hue Ha ypoBeHb OB, koTopblit focTuraet 80% Mpy UCIONb-
3oBaHuu kombuHanyu CsA/Mtx (p=0,01).

KnioueBble cnoBa

HepopcTBenHblil JOHOP, anIOreéHHasA TPaHCITIAHTALMA Te-
MOIIO3TUYECKUX CTBOJIOBBIX KJIE€TOK, PEaKIyusA TPaHCIUIaH-
TaT-TPOTUB-X03sMHa, mpodmrakTuka PTIIX.

Features of hematopoietic stem cell apheresis in children with solid tumors weighing less

than 15 kg: our experience

Nara G. Stepanyan, Natalia V. Sidorova, Nyne V. Matinyan, Kirill I.Kirgizov, Nikolay N. Tupitsyn, Svetlana R. Varfolomeeva

N. N. Blokhin National Medical Centre of Oncology, Moscow, Russia
Contact: Dr. Nara G. Stepanyan, e-mail: naral9922@yandex.ru

Introduction

Autologous hematopoietic stem cell transplantation (auto-
HSCT) is an important stage in the treatment of pediatric
malignancies, which improve treatment results. For success-
ful auto-HSCT, hematopoietic stem cells (HSC) are collected
with prior mobilization with the help of granulocyte colo-
ny-stimulating factor (G-CSF). However, HSC apheresis in
children with low body weight represents difficulties, due
to some technical and anatomical features. The purpose of
our work was to analyze the experience of HSC collection in
children with body mass under 15 kg for subsequent auto-
HSCT.

Materials and methods

From 01.2020 to 08.2020, 12 HSC apheresis were performed
in the children (5 girls and 6 boys) with body mass of <15 kg
at the N.N. Blokhin National Medical Centre of Oncology.
Neuroblastoma was a primary diagnosis in all the patients.
Median (Me) of age was 2.6 years (7 months — 4 years), the
median body weight was 14.1 kg (7.8-15 kg). All the patients
received mobilization of CD34 + cells with G-CSF at a daily
dose of 10-20 pg/kg administered once or twice per day. One

child (a poor mobilize) was additionally injected with plerix-
afor at a dose of 120 pg/kg. Control of CD34+ cell levels was
performed with BD FACSCanto II flow cytometer from the
3" day of mobilization. Apheresis was performed with a
Spectra Optia separator with MNC 6.9 and 11 software, at
a flow rate of at least 10 mL/min, to ensure safe admission
of the ACD-A anticoagulant. For apheresis, all patients un-
derwent ultrasound-guided central venous catheter (CVC)
placement. A two-channel Certofix 18/20 catheter, or a sin-
gle-channel Certofix 16G to provide femoral access for blood
harvest, was installed for the procedure, and the main CVC
was used for return. The extracorporeal circuit of the sep-
arator was filled with a unit of donor blood irradiated at a
dose of 25 Gr, which was selected individually (a day before
apheresis, a biological test was carried out in a volume of 50
ml of erythrocyte suspension from the selected unit). Aim-
ing to prevent hypovolemia and other complications, as well
as quick access to intensive care, the procedures were carried
out in the ICU department without sedation.

Results

Each patient underwent a single round of HSCs collection,
all the collections (n=12) were successful. The average dose
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of CD34+ cells in the final product was 11.5x10° (1.72-
31.7x10°/kg). No significant side effects and complications
were reported in the patients during apheresis. Three pa-
tients had technical difficulties due to CVC torsion at the
time of blood harvesting, which were solved in cooperation
with ICU doctors.

Conclusion

HSCs harvest in children with low body weight is a complex
procedure that requires careful planning and mobilization of

PEDIATRIC ONCOLOGY |

efforts from several departments at once. Additional train-
ing is required to ensure its success. It is a safe and tolerable
method in case of usage of well-prepared algorithm.

Keywords

Hematopoietic stem cells, mobilization, apheresis, children,
low body mass.

OcobeHHoCTM adepe3a reMono3TUYECKUX CTBOSTOBbIX KNETOK Y AeTeN CO 310Ka4eCTBEHHbIMK
HOB00bpa3oBaHusiMmM ¢ maccon Tena meHee 15 Kr: onbiT HUW [0ul HMULL onkonorum

M. H.H. bnoxuxa

Hapa I. Crenanan, Haranba B. Cugoposa, Hyne B. Matunan, Kupunn 1. Kuprusos, Hukomait H. Tynuunpin,

CgernaHa P. BapdonomeeBa

Hayuonanvrulii meouyuHckuii uccnedosamenvckuii uenmp onxonoeuu um. H. H. bnoxuna, Mockea, Poccust

BeepeHue

AyTomnornyHas TpaHCIUIAHTALMA [eMONIOITIIECKIX CTBOJIO-
BbIX K1eToK (ayTo-TI'CK) ABIseTca BaKHBIM 3TaIlOM Tepa-
MM 37I0Ka4eCTBeHHbIX HOBooOpasosaumit (3HO) y pereit
U 3HAYVIMO Y/Iy4IIaeT pe3y/abrarhl nedeHnsa. C Ienplo po-
BefienyA ayTo-TTCK BbInonHAETCA COOP reMOIOSTIIECKIX
crBonoBbix ki1eTok (I'CK) ¢ mpepurectsyromeit Mobum3a-
LJIell TPaHYIOLUTAPHBIM KOJIOHMECTUMYIMPYIOUM (aK-
topoM (I-KC®). Ocobyro coXHOCTD IpecTaB/sieT adepes
I'CK'y meTett c HUSKOIT Maccoli Tena, 13-3a psfia TeXHUYEeCKIX
" aHaTOMI4YecKnx ocobernocrteit. Llenb paboTsl cocTosia B
ana/mmse ombita cbopa I'CK y mereit ¢ maccoit Tenma o 15 kr
nns nocnenytomert ayto-TTCK.

Marepuanbl n meToabl

C01.2020 1. mo 08.2020 r. B HVM IOul’' HMUII onkonorun
uM. H. H. Bnoxuna BsinonneHo 12 ceancos adepesa 'CK y
meTevt ¢ Maccoi Tena o 15 xr: 5 meBodek u 6 MaabuMKOB. Y
BCeX MAaI[MeHTOB ObUIA [MATHOCTMPOBaHA HellpobaacToma.
Mepunana Bospacra (Me) cocrasmisna 2,6 roga (7 mec. — 4
roja), Mmeguana Macchol tena 14,1 xr (7,8 — 15 kr). Beem maru-
eHTaMm npoBoauaacek Mobunusanus CD34+ KkimeTok mpermna-
paramu [-KC® B cyrounoit gose 10-20 MKI/Kr (BBOAMMOIL
OMH MM JBa pas3a B CyTKM). B cBsAsu ¢ mnoxoit Mobunu-
sanueit 'CK, ogHOMy pe6eHKy HOIIONHUTENIbHO BBORMIIC
wiepukcagop B gose 120 mxr/kr. Kourpore CD34+ mpo-
BOJWICS C 3-TO JIHs MOOWMIM3AIMM Ha MPOTOYHOM I[UTO-
¢nyopumerpe BD FACSCanto II. Adepes nposopuics Ha
cemapatope Spectra Optia ¢ mporpaMMHBIM ObecriedeHreM
MNC 6,9 n 11 co cKOpOCTbIO ITOTOKa He MeHee 10 M1/MUH
mna obecredeHuss 0e30MAaCHON MOAAYM AHTMKOATY/IAHTA
ACD-A. [lna npoBenenus adepesa BceM MaiyeHTaM Oblia
IIpOBeJleHa YCTAaHOBKAa I[€HTPa/JbHOTO BEHO3HOTO KaTeTe-
pa nop Y3M-xonTponem. Ha mpouenypy ycraHaBnuBai-
cA AByXKaHanbHbIT Katetep Certofix 18/20, wim ogHOKa-
HanbHbll Certofix 16G B Buje GepeHHOro HOCTyIA Jis
ocCylecTBIeHNsA 3abopa KpoBH, a ocHoBHOI 1IBK nucnosns-
30BaJICSL HAa BO3BpPAT. DKCTPAKOPIIOPA/IbHBIN KOHTYP Cella-
paTopa 3aIO/HACS eAMHILIEN JOHOPCKOI KPOBY, 00/TydeH-
HOJI B ffode 25 Ip, koTopas mopbupanach MHAVBULYATbHO
(nakanyHe adepesa mpoBopuIach Ouonorndeckas npoba B
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ob6beMe 50 MJI IPUTPOLUTAPHOI B3BECH 13 MORKOOPAHHOI
enuHnIpl). C enbo TPOPUIAKTUKY TUIIOBOTIEMUN U APY-
TUX OCTIOKHEHMI U OBICTPOTO JOCTYIIA K peaHMMAI[VIOHHOI!
IIOMOIIM, TPOLESYPbI IPOBOAVIINCDH B YCIOBUAX OTHE/NIE€HNA
OPUT 6e3 npuMeHeHMsI CefaLNNL.

Pe3synbtathbl

Kaxpomy manuenty BpimonHen opuH c6op I'CK, cpemnu
KOTOpBIX Bce (n=12) 6pym ycnemHsivu. CpepHee 3Hade-
H1te 703 CD34+ B UTOroBOM IpOAyKTe cocTaBmIo 11.5x10°
(1.72-31.7x10%kr). 3HauMMBIX MMOOOYHBIX SBJEHUI U OC-
JIOKHEHWII B Iepuop adepesa y HALMEHTOB HE BBIABJICHO.
Y 3-X mauMeHTOB BO3HMK/IM TEXHMYECKUE CIOKHOCTU C
nepekpytom [IBK B MomeHT 3a60pa KpoBH, KOTOpBIE OBIIN
yCTpaHeHbI COBMeCTHO co crienmanucrtamu OPUT.

3aknyeHue

Beimonnenne c6opa I'CK y meTeit ¢ HM3KOI Maccoit Tena —
CTIOXHAasI IIPOLieflypa, TPeOYyIolllas YeTKOTO IIAaHNPOBAHMS
¥ MOOVIM3ALNY YCUINI CPA3y HECKONbKUX OTAeneHumit. s
obecreyeHns ee ycrexa TpeOyeTcs TOMOMTHNUTEIbHAS IOATO-
toBKa. OHa sABJIsieTCs 6€30I1aCHBIM ¥ TIePEHOCHMBIM METO-
TOM IIpY VICHOTHEHUM Y€TKOTO aITOPUTMA.

KnioueBble cnoBa

[eMOTIOSTIYECKIIE CTBOJIOBBIE KIIETKM, MOOMIM3anys, ade-
pes, ieTy, Hu3Kas Macca Terna.
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Efficiency comparison of haploidentical vs unrelated donor lymphocyte infusions in pediatric
patients with relapsed acute lymphoblastic leukemia
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Elena V. Semenova, Ludmila S. Zubarovskaya, | Boris V. Afanasyev |
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Introduction

Allogeneic stem cell transplantation (allo-HCST) remains
an important curative method for children with high-risk
acute lymphoblastic leukemia (ALL). However, the inci-
dence of relapse after allo-HSCT is still high, around 40-50%
[1]. Donor lymphocyte infusion (DLI) is an immunothera-
peutic option applied after allo-HSCT, which may improve
the graft vs leukemia (GVL) effect. The numbers of haploi-
dentical HSCT (haplo) increase every year, but there are no
data about using haplo-DLI in pediatric patients. Hence, the
aim of our study was analysis of relapse-free survival (RFS),
overall survival (OS) and incidence of developing GvHD in
children with relapsed ALL, who were treated with DLI after
HSCT from haploidentical vs unrelated donor.

Patients and methods

We compared retrospectively 36 ALL patients at the median
age of 10 y.o. (range, 1-18), who received DLI for treatment
of their disease after 1% allo-HSCT, either haploidentical
(n=19), or unrelated (n=17). These groups had similar dis-
ease characterististics. Relapses with >20% tumor cell bur-
den was observed in 9 haplo-transplanted pts (47%), and
11 pts after unrelated HSCT (64%). The relapse with <20%
tumor burden or MRD was identified in 10 haplo-trans-
planted pts (53%) and 6 (35%) in pts undergoing unrelated
HSCT, p=0.379. Ten children received chemotherapy (53%)
followed by DLI, or as a maintenance therapy; 5 pts (14%)
were treated with monoclonal antibodies (blinatumomab,
or inotuzumab ozogamicin) plus chemotherapy; 2 pts (11%)
received monoclonal antibody alone, and 2 pts (11%) un-
derwent DLI alone in haplo-transplant group. Ten children
were treated with chemotherapy (59%) followed by DLI, or
as a maintenance therapy; 5 pts (29%) received monoclonal
antibody+chemotherapy, one patient (6%) was treated with
a single monoclonal antibody, one pt (6%) received DLI
alone in the group subjected to unrelated HSCT (p=0.7).
The median time from haplo-HSCT to DLI was 203 days
(range from 48 to 156), from unrelated HSCT to DLI, 169
days (range of 26 to 1012), p=0.5. The most commonly used
first haplo-DLI dose was 5*10° (range, 1¥10°-5*107), unrelat-
ed dose 5.5%10° (range, 1*10*-2.3*107), p=0.3. Median total
dose of lymphocyte infusions was 1.6*10° (range, 1.2¥10%-
5*107) in haplo-DLI and 1.5%10° (range, 1.4*10°-4.5%10) in
unrelated DLI, p=0.45. We used Kaplan-Meier method and
Mann-Whitney U-test in SPSS for statistical analysis. Time
of relapse-free survival was determined as a time periodbe-
tween the first DLI dose and relapse of the disease, time of
overall survival, as a time period between the first dose DLI
and death, or 2™ transplantation.

Results

The median follow-up among the survival pts was 2.5 years.
RES rates were significant higher in haplo-DLI, than in un-
related DLI: 42% vs 0%, p=0.08. Overall survival was 58% in
haplo group as compared with 29% in the unrelated trans-
plant group, p=0.2. Induction of GVHD grade 2-3 was a rare
complication and occurred in 2/19 (11%) pts after haplo-DLI
versus 3/17 (18%) after unrelated DLI, p= 0.7. The most chil-
dren who developed this complication had a signs of GvHD
previously. Neither patient died with GvHD. We did not also
see any association between RFS and incidence of GvHD,
p=0.7.

Conclusion

Despite limited quantity of cases, these data suggest, that
haplo DLI with combination of chemotherapy/monoclo-
nal antibody may be more effective, than unrelated DLI
for treatment relapse and MRD in ALL children (p=0.08).
In conclusion, DLI is safe even for those patients, who had
GVHD earlier. Randomized studies on the topic are required
in future.
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HIM demcxkoti onkonozuu, eemamonozuuy u mpancnaanmonozuu um. P. M. Topbauesoti, Ilepsviii Cankm-Ilemep6ypeckuii 20cy-
dapcmeennolii meOuyuHckuii ynusepcumem um. V1. I1. Ilasnosa, Canxm-Ilemep6ype, Poccus

Beepenue

AnyoreHHas TPAaHCIUIAHTALMA TeMONO3TUYECKMX CTBOJIO-
BBIX Ki1eTOK (amno-TT'CK) ABnaseTcsa BaXKHENIINM METOLOM
JledeHNsT MefYaTPUYECKNX MallMeHTOB C OCTPhIM TUMPOO6-
nactHbIM nejikosoM (OJIJT) Bricokoro pucka. Tem He MeHee,
YacTOTa IIOCTTPAHIUIAHTAIIMOHHBIX PEelMANBOB OCTAETCA
BBICOKOIT (0Ko/mo 40-50%) [1]. Vudysns ZoOHOPCKUX MMM-
¢douuros (MIJI) mpencrasiseT co6oit ogy 13 popm nMMy-
HOAJONITUBHOI Tepanuu, NpuMeHsaeMyto nocie anno-TTCK
C Ie/IbI0 YCIIEHMA PeaKIy TPaHC/IaHTaT IPOTHUB JIefIKo3a.
HecmoTps Ha pacTylee YMc/lIo TaluIOUAEHTUYHBIX TpaHC-
mnadtanuit (ramwro-TI'CK), manHble 06 MCIONB30BAaHUM
WIJT nocne ramno-TI'CK y mepmarpmyeckyx IalMeHTOB
OTCYTCTBYIOT. TakMM 06pasoM, Lie/IbI0 HAIIeTo JMCCIeNoBa-
HUsL ObUT aHanmm3 Oe3pelupuBHO BbDkMBaeMoctu (BPB),
06myit BbpkmBaemocTyt (OB) 1 4acTOTHI pasBUTHUA peaKLun
«TPaHCIUIaHTAT NPOTUB X03siuHa» (PTIIX) y meteit ¢ penu-
musoMm OJUJI, monyumBumx MJJI nocne TT'CK ot rammon-
IeHTUYHOTO MY HEPOJICTBEHHOTO IOHOPA.

nall,MEHTbI n MeToAbl

Mpr perpocnekTuBHO cpaBHWwm 36 maumentos ¢ OJIJT ¢
MepuaHoit BodpacTa 10 et (1-18), KOTOpBIe IIOTY4M/IN BBe-
nenve VIJIJI ps nmedeHus penupuBa IOCe IEPBOI ajlIo-
TT'CK: ranonpenTnynoi (n=19) n HepoacTBeHHOM (n=17).
[pyIms! 6bUIH COIOCTABMUMBI [0 XapPAKTEPUCTUKAM 3ab07Te-
BaHs1. PerjuuB 3a60/eBanHms ¢ 00EMOM OIYXOJIEBOI Mac-
col > 20% Habmopancs y 9 manyenTos mnoce ramwmo-TICK
(47%) n 11 (64%) mocie HEPOCTBEHHOIT; peruauB ¢ <20%
06'beMOM OITyXO/IEBOIT MACCHI M/IV MUHMMA/IbHASI OCTATOU-
Hast 607e3Hp HaOmOfamICch y 10 MAIMEHTOB MOC/Ie raIvio-
TICK (53%) m 6 (35%) mnocne HeponctBeHHON-TTCK,
p=0,379. Iocne ramno-TTCK KoMOMHMPOBaHHAS TEPANIS
VT+xumuotepanus (XT) 6suta mposenena 10 marjmeH-
TaM, 5 geteit (14%) nmomyunnu xom6unanyio VJIJI+XT+mo-
HOKJ/IOHAJIbHOE aHTNUTeNO (O/IMHATyMOMA0 1M MHOTY3yMab
osorammiu), 2 maruenTta (11%) - VIJIJI+MOHOK/IOHAb-
Hoe aHTuTeNno u 2 manuenra (11%) — monotepamnuio VIJIJI.
[Tocne HepopcrBernoit-TTCK 10 (59%) maumeHTam 6bUTa
npoBenieHa kombunanus VIJI+XT, 5 (29%) manuentam —
M1+ XT+MOHOK/IOHA/IbHOE aHTUTENO, ONWH IIALIEHT
(6%) — MIIJI+MOHOKIOHA/IbHOE AHTUTENO, ONVH IMaLleHT
(6%) monorepammio VMJJI, p=0,7. Menuana BpeMeHU OT
ramno-TTCK mo MIJT cocrasmna 203 gus (48-156), ot He-
porcreennoit TTCK po MJI - 169 mueit (26-1012), p=0,5.
MenuaHa rrepBoit 1o3bl 6b11a 5*10°%/Kr (1*10°-5%107) yramio -
VL, 5.5%10%/xr ( 1*10%-2.3*107) y HepopcTBeHHbIX- V]I,
p=0,3. Mennana cymmapnoii fo3bl y ramno-VJIJI cocrasu-
ma 1.6*10%xr (1,2%10*-5*107) u 1,5 *10%/kr (range, 1.4*10°-
4.5%107) y HeponctBeHHbIX-TT'CK, p=0,45. [Ina cTaTncTide-
CKOTO aHa/mm3a Mbl UCIIoIb30Bamyu Mertop, Kanmman Maitepa
n tect ManHa-YutHn B nporpamme SPSS. Bpems mnsa Ges-
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peLMVBHONM BbDKMBAEMOCTY Mbl OIIpefie/IsIN KaK IIpoMe-
JKYTOK OT IIepBOTO BBeIEHMs JJO peLyfyuBa 3a00neBaHMA.
Bpemsa ms oOleil BBDKMBAEMOCTM YYUTBIBaIM KakK IIPO-
MEXYTOK MeXJy mepBoit nosoit VIIIJI u gaToit cMepTy Uamu
nosTopHo11 aywto-TTCK.

Pesynbratbl

MenuaHa HabmIOEHNsT CPEAY SKMBBIX MTALIEHTOB COCTABHU-
nma 2,5 roga. bPB 6bU1a 3HaYUTENIbHO BBIIIE IIOC/IE TalljIo-
VIJI, 1eM mocie HepOACTBeHHBIX: 42% vs 0%, p=0,08. O6-
asl BBDKMBAEMOCTb JOCTOBEPHO He pasyyanach MEXAy
rpynmamu: 58% nocne ramno-VJIJI, 29% mocie HepoacTBeH-
Hoit VIJIJI, p=0,2. Miupykunsa PTIIX 6bl1a pefkuM OCIOXK-
HeHNeM U BCTpevanach y 2/19 (11%) nocrne ramwno-MIJI n 'y
3/17 (18%) nocne HepopcTBenon-MJI, p= 0,7. bonpmnH-
CTBO JieTell, y KOTOPbIX OTMEYEHO [AHHOE OC/IOKHEHUE,
umenu npusHaku PTIIX B anamuese. He 6b110 /eTanpHO-
ctu, cBAsaHHoit ¢ PTIIX. Mbl He yBuUAenM B3aMMOCBSA3N
mexny bPB n nnpyxnueit PTIIX, p=0,7.

BoiBopbl

HecmoTps Ha He6O/MbIIOE KOMUYECTBO CIYYaeB, MOTyYeH-
Hble JaHHBIE IEMOHCTPUPYIOT, 4T0 VIJIJI OT ranmongeHTy-
HOTO JloHOpa B KoMOuHaiuu ¢ XT/MOHOK/IOHATBHBIMI aH-
TuTenamMu spQeKTNBHee, YeM OT HePOJCTBEHHOTO JJOHOPA,
s nedenys peuupusa u MOB y mereit ¢ OJII (p=0,08).
VIJUI siBnsietcst 6€30IaCHBIM METOLOM JaXkKe Y MallMieHTOB C
PTIIX B anamHe3e. Heo6X0oquMbl labHeIIIIe PAHOMU3N-
POBaHHbBIE UCCIEOBAHNA 110 JAHHOMY BOIIPOCY.

KnioueBble cnoBa

Anno-TTCK, octpsiit muMpo6IacTHBI /1e1K03, NHPY3Us
TOHOPCKUX MUM(OINTOB.
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Introduction

It is crucially important to ensure proper skin and mucosa
care for onco-hematological patients at all stages of treat-
ment, including HSCT. The primary tasks of a nurse are
comprehensive care and inspection of skin and mucosae,
especially in immunosuppressed and ICU patients, for the
prevention of infectious complications. Our objectives were
to develop a procedure for proper skin and mucosa nursing
care for critically ill pediatric inpatients.

Materials and methods

Skin and mucosa care guidelines have been developed at the
D. Rogachev Centre for use at the: Departments of Hematol-
ogy, Oncology and Immunology; intensive care unit; HSCT
units; preoperative wards. Instructions and recommenda-
tions provided by the manufacturers of skin care products
used at the Centre as well as the nurses’ own strategies in
providing the most comfortable and safe patient care have
been taken into account and included into daily care. It is
also necessary that parents should be instructed in skin and
mucosa care and provided with printed recommendations.

Results

The procedure is characterized by: convenience (involving
usage of a special trolley); handling simplicity (it does not re-
quire any special care products); order and efficiency (all the
required sanitary products are stored in one place at no risk
for omitting some components); uniformity (all the nurses
receive appropriate training and implement the procedure
into their daily practice). The procedure has been primar-
ily developed for immunocompromised ICU and HSCT
patients who cannot leave isolation rooms due to medical
reasons and require gentle skin care.

Conclusion

Introduction of the care procedure has greatly improved the
quality of skin and mucosal care and, hence, significantly re-
duced the risk of infectious complications.

Keywords

Hematopoietic stem cell transplantation (HSCT), skin and
mucosa, complications, prevention, nursing care, recom-
mendations.

ExxeqHeBHbIN yX0A4 3d KOXXen nauueHToB nocsie TPaHCMIaHTaL MM reMono3TMYeCKnX KneTok

Haranss II. TycneBa, Onbra B. IIumenoBa, /lapuca H. lllemnxoBa

Havyuonanvhoiii MebuuuHcrcuﬁ uccne008amesnbCKuil ueHmp 0emcKoti 2eMamoso2ull, OHKOL0ZUU U UMMYHOI02UU

umenu JImumpus Pozauesa, Mockea, Poccus

Beepenue

Ha npotskeHun Bcex 3TaIoB jie4eHNs] OHKOT€MaTo/Iornye-
CKVX manueHTtos, Bkmodas TI'CK kpaiiHe BaKHO y#enATb
BHIMaHIe yXOLy 3a KOXKell U CIM3UCTBIMU 000/I0UKaMI Ma-
uneHToB. OCHOBHOI 3ajjauell MEAVIIHCKIX cecTep ABJIAeT-
cs1 obecriedeHe OTHOLEHHOTO YXOJia VI KOHTPOJLS 38 KOXKEIl
U CIMBUCTBIMU 000JI09KaMIL LA TPO(VIIaKTUKY MHpEeKIU-
OHHBIX OCJIO>KHEHWIT, 0COOEHHO Yy IaLMEeHTOB B YCIIOBUAX
OPUT u B cocTossHMAX MMMYyHOCynpeccunt. Lenb paboTsr
COCTOsI/Ta B pa3paboTKe aIrOPUTMA afieKBaTHOTO CeCTPUH-
CKOTO yXOfja 3a KOXKell ¥ CIM3UCTHIMIU 0OOIOUKAMM TsXKEITBIX
NefMaTpUYeCKMX MAIEHTOB B YCIOBMAX CTAI[MOHApA.

Marepuansl n metoabl

B nentpe um. [I. PoraueBa paspaboTaHbl 11 BHE[PEHBI STAIIbI
U mpaBmIa 06paboOTKY KOKI U C/IM3UCTBIX 000TI0UEK B YCIIO-
BUSIX C/IEAYIOLIVX TIOfpasfieieHNIl: OTAeIeHIIT TeMaTOIOI L,
oukonoryy n ymmysonorun; OPUT; orpenennsa TI'CK; mpe-
IOIEpALIOHHBIX ITa/IaT. MeIMIMHCKIMI CeCTpaMy B3SITBI
BO BHJMaHNe U BK/TIOYEHBI B €KEeJHEBHbIII YXOJI aITOPUTMBI
U PeKOMEHJIAI[VN IIPOV3BOUTENIE] VX KIBAIOLIEIl JIMHEIKI
CPEZCTB, KOTOPbIE IIPECTAB/ICHbI B LIEHTPE, a TAKXKe COOCTBEH-
Hble paspaboTKy s Hambormee ymoOHOro 1 6e30macHoOro
yxopa. Kpome toro, 06s13aTeIbHBIM SIB/ISIETCSI O3HAKOM/IEHIE
C IIpaBIJIaMY YXOfia 11 00ydeH e poayTeeil. Takke B Hareva-
TAHHOM BU/I€ Pa3HAI0TCSI PEKOMEHIALVIN /IS POJATETIEIN.

Pe3synbtathbl

Pa3paboTaHHBIT AITOPUTM JUISI OCYIIECTB/IEHVS YXOfa 3a
KOXeJl VIMeeT Clefymolye 0co6eHHOCTH: yRo6cTBO (Mc-
HI0/Ib30BaHIIE CIIEL[MaIbHO TEMEXXKN); IPOCTOTA (A/ITOPUTM
He TpebyeT CIeLMaIbHbIX CPeACTB II0 YXOAY); MOPSAOK U
4eTKOCTh (BCe HEOOXOMMbIe TMTMEHNYeCKIe CPEfiCTBa Ha-
XOIATCA B OJJHOM MECTE — HEBO3MOXKHO 3a0BITh COCTABIIA-
Iolue); efuHOOOpasue (Bce MENUIMHCKME CeCTpbl 00yde-
HBI U TIPYMEHSAIOT JAaHHbI a/ITOPUTM B paboTe). ArOpUT™
paspaboTaH B IIEpBYI0 O4Yepefb /I IAIIEHTOB, KOTOPbIE
Haxomsatcsa B orgenenmsx OPUT u TTCK. 9tn maimeHTh
MMMYHOKOMIIPOMETUPOBAHHBIE, HAXONATCS B CTEPUIBHBIX
6OKCaX, KOXXHbIE TIOKPOBBI KOTOPBIX HY>KJAIOTCS B Ie/IMKAT-
HOM YXOfie, KOTOpbIE [I0 MeAUIIMHCKIM [TOKa3aHISM He MO-
TYT BBIXOAMTD U3 [TAJIATHL.

3akniouyeHue

B pesynbrare pa3spabOTaHHOIO aJrOPUTMa CECTPUHCKOIO
yXOfja KaueCTBO 06pabOTKM KOXM U CTMBUCTBIX 060/104eK
IManMEeHTOB 3HAYUTE/IbHO YIYyYIINIOCh, YTO CYIIECTBEHHO
CHVIKA€T BEPOATHOCTD I/[H(l)eKI_U/IOHHbIX OC/IOKHEHU.

KnioueBble cnoBa

TpancmiaHTanusl reMOIIO3TUYECKMX CTBOJIOBBIX KI/IETOK
(TT'CK), xoxa 1 cnu3ucTbie 060I0YKM, OCTOXKHEHNS, TIPO-
¢buIaKTMKa, CeCTPUHCKIIL YXOf, peKOMEH AL,
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Introduction

Psychological alterations are common in the patients with
malignancies, but their expression is scarcely studied after
severe chemotherapy and stem cell transplantation. The aim
of the study was to evaluate the dynamics of cognitive func-
tions in oncohematological patients undergoing hematopoi-
etic stem cell transplantation (HSCT).

Patients and methods

The design of this study was presented on a classic longitude
schedule. Patients gave their consent and performed testing
before HSCT, as well as on day +21 and +60. Selection of
control points was based on clinical treatment stages. The
patients were tested by the methods measuring of short-term
and long-term memory indexes (10-word test by Luria), me-
diated memory (Luria pictograms), logical and mechanical
memory. Other psychological techniques assessed the levels
of stability, switchability, and attention span (Trail Making
Test, PASAT), thinking (Stroop Test), and tests identifying
features of the patient’s emotional status, including depres-
sion severity, personal anxiety, and situational anxiety (Beck
Depression Scale, State-Trait Anxiety Inventory, STAI). The
data were processed using the Spearman correlation test and
the Wilcoxon T-test.

Results

Most of studied parameters, such as data on mediated, long-
term, short-term, mechanical memory were at the lower
border of normal ranges, and showed a decrease during the
study at the level of tendencies (p<0.1). Studies of attention

indexes indicate to their normal level, however, its volume
and switchability significantly decrease from the second to
the third post-transplant stage (Table 1, p=0.033). When
analyzing the average scores of other attention features, one
can conclude about their non-significant decrease (Table 1).

In the majority of patients (78%, n=33), thinking was char-
acterized by a dominant rigid style of cognitive control and
verbal way of information processing throughout the study.

According to the analysis of mean values, the affective sphere
before BMT is represented by pronounced depression (12.97
points against normal values of <9, being above normal
scores in 70.45% of patients), at the level of a sub-depressive
state, as well as moderate situational anxiety (43.23 points);
the abovementioned indices showed a gradual decrease. The
first feature dropped, corresponding to absence of depressive
symptoms (Table 2, p=0.000, p=0.007), the second parame-
ter decreased to the lower limit of moderate values (Table 2,
p=0.004, p=0.003).

The listed characteristics are interrelated, their indicators
correlate with each other. Thus, the higher the level of situ-
ational anxiety, the higher the severity of depressive symp-
toms (p=0.044, p=0.032). Concerning the emotional state,
one should also add that the patients undergoing second
or third transplantation had a higher level of anxiety (46.6
points) on the Day +21 after HSCT, compared to patients
who received their first transplant (36.52 points, p=0.045).

The patients who underwent training for cognitive functions
demonstrated their better retention, in terms of operational

Table 1. Dynamics of attention features in the patients subjected to HSCT

Mean Standard deviation
Number of patients Concentration Volume and Concentration Volume and
switchability switchability
Stage 1 4 147 638 +2.87 +3.75
Stage 2 28 125 6.37 +241 +2.76
Stage 3 3 6.68 59 +2.26 212

Table 2. Dynamics of anxiety and depression indexes in the patients after HSCT

State-Trait Anxiety Inventory, STAI

. Mean Standard deviation
Number of patients - - - - - -
Situat. anxiety Personal anxiety Situat. anxiety Personal anxiety
Stage 1 42 433 44.04 +10.24 +813
Stage 2 21 382 44 £11.22 +8.27
Stage 3 13 3238 40.5 £12.09 +9.49
Beck Depression Inventory

Number of patients Mean Standard deviation
Stage 1 42 12.97 +6.11
Stage 2 21 10.83 517
Stage 3 13 59 +5.52
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(p=0.023), short-term (p=0.046), logical (p=0.03) memory at
a statistically significant level, as well as mediated (p=0.078)
and long-term (p=0.081) memory at the trend level.

Conclusion

Thus, thanks to the obtained results of the study, we can con-
fidently talk about the toxic effect of the method of transplan-
tation of hematopoietic stem cells on higher mental func-
tions. Further scientific work in this area should be aimed
at creating a specialized interdisciplinary rehabilitation pro-

gram for oncohematological patients, including psychologi-
cal support of the patient throughout treatment in order to
timely correct the emotional state and train cognitive func-
tions from the moment the preparation for hematopoietic
stem cell transplantation begins and until a stable result.

Keywords

Cognitive impairment, hemoblastosis, bone marrow trans-
plantation.

KoruutnsHble PaCcCTPOMCTBA Y OHKOreMaTosiorMyecKux naLueHToB, MPOXoAaLLMX TPAHCNIAHTALUIO

reMono3Tn4yeCcKux CTBOJIOBbLIX KJ1IETOK

Tarpsna A. Kepnaras, Vipuna B. Ipanpunesckas, Onbra B. Ymakosa, Anuca I. Bonkosa

Canxm-IlemepOypeckuii eocyoapcmeenmbiil ynusepcumern, Ilepsviii Cankm-IlemepOypeckuii 2ocyoapcmeenHoiii MeOUUUHCKUTE

yuusepcumem um. J. I1. ITaenosa, Cankm-Ilemep6ype, Poccus

Beepenue

[TcuxonornyecKyie HapylleHVsi HEPENKYU y MAL[IEHTOB CO
3/I0Ka4eCTBEHHBIMM HOBOOODPA30BaHMsMY, OH MX BbIpa-
JKEHHOCTb HEJOCTATOYHO M3y4eHa MOC/Ie VHTEHCUBHOM
XMMUOTEPATINN M TPAHCIUIAHTAL[MY CTBOJIOBBIX KITeTOK. Lle-
JIBIO VICCTIEROBAHMsI OBIIO M3Y4YeHVe AMHAMMKI KOTHUTVB-
HBIX (YHKIVIT y OHKOreMaTo/IOrMYeCKNX [IAl{ieHTOB, IIPO-
XONAIMX JIeYeHMe TPAHCIUIAHTALMeEl TeMOIIOITUYECKMX
ctBooBhIX KneTok (TTCK).

MaumeHTbl M MeTOAbI

Jlu3aitH TpefcTaB/leH KIaCCUYECKVM JIOHTUTIONOM: 6ONb-
Hble, JaBIINe COITIACKe Ha YYacTye, BBIIOMHSAIN TECTHI JI0
onepauun, Ha 21 1 60 [HM IOC/Ie Hee; KOHTPO/IbHbIE TOUYKN
ObUTH BBIOPAHBI HA OCHOBE KIMHMYECKNX ITAIOB JICIEHI.
MeTonyky, HallpaB/IeHHble Ha M3Y4YeHNS YPOBHA IIOKa3a-
Te/lell KpaTKOBPEMEHHOI U KonroBpeMenHolt (10 cos A.P.
Jlypusi), omocpepoBannoi (IImxrorpammer A.P. Jlypus),
JIOTMYECKOI ¥ MeXaHM4eCKOI IaMATH; a TaKKe METOMKIL,
OLIeHNBAOIIJe YPOBHY YCTOYMBOCTH, IIEPEKTI0YaeMOCTH 1
o6bema BHuMaHus (TecT mOCTeROBATENbHBIX COENMHEHMIL,
PASAT), mpiienue (Tecr Crpyma) u BBLABIAIOIINE OCO-
O€HHOCT) SMOIMOHAIBHOIO CTaTyca MalMeHTa, BKIIOYasd
BBIPAKEHHOCTD [IeTIPECCUBHON CYMITOMATUKY, JTMYHOCT-
HOJI TPEBOXKHOCTH ¥ cuTyaTuBHOI TpeBoryu (Illkama genpec-
cun 3. Bexa, Ikanma TpeBoxxuoctn Crmnbeprepa-XaHuHa).
JlarHbIe 06pabOTaHBI C MCIIONTB30BAHUEM KOPPETALIOHHOTO
kputepna CrmpmeHa u Kpurepus T-BuikokcoHa.

Pesynbratbl

IToxasaTenmn OmOCpPeJOBAHHONM, [ONTOBPEMEHHONM, KpaT-
KOBPEMEHHOI, MEXaHNYECKOI ITaMATY HAaXOAATCA Ha HIDK-
Hell TpaHMIle HOPMAJIbHBIX 3HAYeHMI, a TaKXKe CHIDKAeT-
€S Ha NPOTSKEHUM JCCIENOBAHMA Ha YPOBHE TEHIEHLIUMI
(p<0,1). PesynbraThl M3y4eHUsI BHUMAHUS TOBOPST O €roO
HOPMa/TIbHOM YPOBHE, OHAKO 00beM U ITePeKTIIaeMOCTDb
3HAYMMO CHIDKAIOTCSI OT BTOPOro aTama K Tperbemy (Tabmm-
na 1, p=0,033). AHanu3upys ycpegHeHHbIe 6ajUIbl IIPOYNX
XapaKTepUCTUK BHMMAHNS, MOXKHO 3aK/IIOYNUTh 00 MX He-
3HauuTeNbHOM cHIDKeHun (Tabnuma 1).

Y 6onbumHcTBa ManueHToB (78%, n=33) MbllUIeHNe XapaK-
TepU3yeTCs JOMUHMPYIOIIMM PUTHAHBIM CTIIEM [TO3HABA-
TEJIbHOTO KOHTPOJISL ¥ BepOaIbHBIM CII0CO60M nepepabort-
Kt MHPOPMALVK HA IIPOTSDKEHUN BCETO MCCIIEIOBAHISL

CoracHO aHaIM3y CpefHNX 3HadueHMN appekTuBHaA chepa
no TKM mnpencraB/ieHa BbIpa>K€HHOI HENPECCUBHON CHM-
nToMaTukoit (12,97 6amioB mpu HOpMe [0 9, BbIle HOP-
Mbl y 70,45% TalMeHTOB) Ha YPOBHe CyOHeIpecCHBHOTO
COCTOSIHUSA, a TAaK)Ke COCTOSIHMEM YMEPEHHON CUTYaTUB-
HoOIl TpeBoru (43,23 6aja); MOCTENEHHO MepedYNCIeHHbIe
BBIIIIE TOKA3aTeV CHVDKAIOTCA: IEPBBIN — 10 YPOBHA OTCYT-
cTBUs flenipeccuBHol cumnromaruku (Tabmuna 2, p=0,000,
p=0,007), BTOpOI1 — ;O HVDKHEeJI IPaHMIbI YMEPEHHDIX 3Ha-
vyenuit (Tabnnua 2, p=0,004, p=0,003).

BbUIO Tax)ke YCTaHOBJIEHO, YTO IIepedyC/IeHHbIe BBINIE Xa-
PaKTePUCTUKY B3aMMOCBA3AHbI, UX IIOKA3aTeN KOppemn-
PYIOT MeXZy co00I1: TaK, 4eM BbILIe YPOBEHb CUTYaTUBHOI
TPEBOIM, TeM BBIIIe BBHIPAKEHHOCTb HEIPECCUBHON CHM-
nromatuki (p=0,044, p=0,032). [oBops 06 9MOIVIOHATBHOM
COCTOSIHIY, HEOOXOMMO TaK>Ke JOOABUTD, YTO MAIIJEHTHI,
HPOXOJiAIYe BTOPYIO WIV TPETbIO TPAHCIUIAHTAINIO, IMe-
nm1 6071ee BHICOKMIT YPOBEHD TpeBory (46,6 6a/oB) Ha Baj-
1[aTh IEPBBII [ieHb II0C/Ie TPAHCHY3UM TeMOMOITUICCKUX
CTOJIOBBIX K/IETOK II0 CPaBHEHMIO C ITAIIVIEHTaMM, Y KOTOPBIX
TpaHCIUTAaHTaus 6bUIa IepBoit (36,52 6amnos, p=0.045).

[TanueHTHI, BBINONHABIINE TPEHUPOBKM KOTHMTUBHBIX
GYHKIWIT, IeMOHCTPUPYIOT OOJBLIYI0 COXPAaHHOCTL IO
mokasarensiM omnepatuBHoit (p=0,023), KpaTKOBpeMeHHON
(p=0,046), moruyeckoit (p=0,03) mamMATH Ha CTATUCTUIECKN
3HAYMMOM YPOBHe, a TaKXe orocpenoanHoi (p=0,078) u
monrospeMeHHOI (p=0,081) maMATYH Ha ypOBHE TeHCHIIVIL

3aknyeHue

TaxuM 06pa3oM, y OHKOreMaTOJIOTMYeCKIX TalIeHTOB Ha-
O/MI0al0TCsT KOTHUTMBHBIE CHIDKEHMsI TIOCTIe TPAaHCIUIAHTa-
LM TeMOIIO9TUYECKIX CTBOIOBBIX KJIETOK B CJIEICTBIUI TOK-
CUYHOCTY IPYMEHAEMOTO JIeYeHN 1. B CBA3M ¢ 9TUM, MOXXHO
TaKXXe 3aK/TIYNTh O HEOOXOAMMOCTHU CO3[aHMs peabuin-
TAIVIOHHOJ IIPOrpaMMbl, BKJIIOYAIOIIEN MCUXOIOIMYecKoe
COTIPOBOXKZIeHME HOTPHOTO Ha IMPOTSHKEHNI BCETO JIeIeHNs
C LIeJIbI0 CBOEBPEMEHHOI KOPPEKLMY SMOLMOHATIBHOTO CO-
CTOSHMA Y TPEHNPOBKY KOTHUTUBHBIX QYHKIINII C MOMEHTa
Havasa moAroToBky K TKM 1 10 JOCTIKEHNA CTOVKOTO pe-
3y/IbTaTa IOC/Ie OCHOBHOTO JIEYEHIIA.

KnioueBblie cnoBa

KoruutupHbie HapymeHms:i, I‘eMO6]IaCT03bI, TpaHCIJIaHTa-
OUA TEMOIIO3TUYECCKMX CTBOTIOBBIX KJIETOK.
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Introduction

In the course of treatment, patients undergoing allogeneic
hematopoietic stem cells transplantation (allo-HSCT) re-
quire constant monitoring, control of basic vital functions
in order to early detect a different spectrum of complications
and evaluate the effectiveness of their therapy. Taking into
account the successful practical application of remote mon-
itoring of clinically significant parameters in patients who
underwent allo-HSCT by means of the self-monitoring por-
tal (dnevnik.blood.ru) (http://idmz.ru/jurnali/vrach-i-in-
formatsionnye-tekhnologii/2020/1), as well as frequent nu-
tritional problems during allo-HSCT, we also consider that
monitoring of patient’s nutritional status during the hospi-
talization and after discharge from the hospital is vital. Our
objective was to evaluate the effectiveness of using remote
monitoring to control the sufficiency of essential nutrients in
the patients after allo-HSCT.

Materials and methods

Patients undergoing allo-HSCT in National Research Center
for Hematology, were offered to use remote nutrition mon-
itoring. Twenty-eight patients with blood diseases were
included in the study. Using the electronic application, to
which the patients introduced data on their daily food con-
sumption, the indices of the patient’s daily supply of proteins,
fats, carbohydrates and the number of calories consumed per
day were calculated. The daily amount of calories needed for
each patient to maintain their current weight was calculated
using the Harris-Benedict equation. The daily requirement
for macronutrients was estimated from this calculation: pro-
teins, 1.0 g/kg/day; fats, 1.5 g/kg/day; carbohydrates, 4.0 g/
kg/day. Parenteral nutrition, due to the lack of indications,
was not administered to the patients, except of 5% glucose
solution (up to 1500 ml/day), which was not taken into ac-
count upon the calculations. The data is presented as a scat-
terplot.
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Figure 1. Daily intake of calories (A), proteins (B), fats () and carbohydrates (D) relative to medians of normal intake
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Results

The daily caloric requirement median to maintain the
pre-transplant body weight, under the conditions of minimal
physical activity, was 1780 kcal/day. As seen from figure 1A,
all the patients have a severe calorie deficiency at different
terms after allo-HSCT. The values of proteins (Figure 1B),
fats (Figure 1C) and carbohydrates (Figure 1D) consumed by
patients were also lower than the medians of the calculated
normal daily intake (proteins, 69 g/day; fat 103.5 g/day, car-
bohydrates 276 g/day).

Conclusion

Our work demonstrates that remote monitoring allows the
obtaining of objective information about not only clinically
important parameters and blood tests performed outside the
hospital, but it is also suitable for assessing malnutrition in
patients undergoing allo-HSCT. Remote monitoring can be
useful for further study of patient nutrition issues, which can
further contribute to improvement of current protocols of
supportive care for allo-HSCT.

Keywords

Remote monitoring, nutrition monitoring, allogeneic stem
cell transplantation.

[INCTaHUMOHHBIA MOHUTOPUHI NMUTAHUA bonbHbIX MPpU TPAHCNIAHTALUW aNIOMeHHbIX reMono3Tu-

YeCKKNX CTBOJIOBbIX KITETOK

Haramua M. Hukudoposa, Muxaun 1O0. [Ipokos, Bepa A. BacunbeBa, Exatepuna [I. Muxanbnosa, Hatanss H. ITonosa,
Hapes C. Jy6ousak, Auna A. [Imurposa, Onsra M. Koponesa, 30s B. Konosa, Mo6un V. Axmenos, Mapus B. [loBpiieHKoO,
Onbra C. CrapuxoBa, YobsaHa B. Macnukosa, @epysa A. Omaposa, 9nbmupa I1. Konbraesa, Jlapuca A. Kysbmuna,

Enena H. ITapoBnunnkosa, Banepuii I. CaBuenko

HavyuonanvHulii meouyuHckuii uccnedosamenvckuti yenmp eemamonoeuu, Mockea, Poccus

Beepenue

B mporiecce nedennst 3a nmaryeHTaMm, KOTOPBIM IIPOBOANTCS
TPAHCIUIAHTALMS A/JIOTEHHBIX TeMOIIOITUYECKUX CTBOJIO-
Boix K1eTok (amto-TI'CK), Tpebyercst mocTosiHHOE HAGIIO-
IeHye, KOHTPOJIb OCHOBHBIX SKM3HEHHBIX (DYHKINI C LIeJIbI0
PaHHETO BbIAB/IEHVS Pa3HOTO CIIEKTPa OCTIO>KHEHMI U OLIeH-
K1t 9QQPEKTUBHOCTU UX Tepaluy. YUYUTBIBasA YCHEIIHBI
OIIBIT BBEJEHMSA B 9KCIUTyaTanuio B 2019 rogy AucraHIMOH-
HOTO MOHMTOPMHTA KIMHUYECKU 3HAYVMBIX IIapaMeTpOB Y
MAIMEeHTOB, nepeHecmux amo-TTCK, ¢ momompio nopra-
ma camoHabmonenus (dnevnik.blood.ru) (http://idmz.ru/
jurnali/vrach-i-informatsionnye-tekhnologii/2020/1), a Tax-
JKe JacThle MPOOIeMBI C TIMTaHVEM TIPU TPOBEEHUN aJIIO-
TI'CK, HaMn Taxoke NpeACTaBIACTCA BAXHBIM KOHTPOTb
32 COCTOSIHMEM IUTAHMs MAIVIEHTOB BO BpeMs TOCINUTa-
NM3aLUY U TIOC/Ie BBIMVICKYU U3 CTarmoHapa. Llenp paboTsr:
OLIeHUTD 9(PeKTUBHOCTD UCIIONb30BAHNA SIEKTPOHHOTO
MOHUTOPWHTA [T KOHTPOJIS 06€eCIIeYeHHOCTH 9CCEHIINAD-
HBIMI HyTpueHTamu 60mbHbIX pu auto-TICK.

Marepuansl n metoabl

[TaunenTtam, KoTopbIM BbinonHANach ayu1o-TT'CK B ycnou-
AX OTZIe/IeHN BBICOKOJJ03HOM XMMMOTepanuy ¥ TPaHCIIIaH-
taruu koctHoro mo3ra ®I'bY «HMMUII rematonornm» M3
P®, 6pimy IpennoXeHo MCIONb30BaHMe AVCTAHLIMOHHOTO
MOHMUTOpPYMHTA MMUTaHUA. 28 MALMEHTOB C 3a00NeBaHUAMU
CUCTeMbI KPOBM NIPUHAM y4acTue B uccnefosanym. C mno-
MOIIIBIO 3/IEKTPOHHOTO IPMIOXKEHM A, B KOTOPOM IAI[MEeHThI
BHOCM/IN JIaHHbIe 06 yHOTpPeOIEeHHBIX 3a [eHb IMPORYKTaX
nOMTaHusA, OBUIM pPacCYMTaHa MOKAa3aTelyu eXeJHEeBHOTO
obecreyeHns malyeHTa GenKaMu, XXUpaMy YIJIeBOTAMU U
KOJIMYeCTBO NMOTPeOIeHHbIX Kamopuit 3a cyTku. Hopma ka-
JIOpMIt B CYTKM /I KaXJ0T0 60IbHOT0, He0OX0oAMMoe s
COXpaHEeHMs TeKYIIero Beca, OblTa paccunTaHa 1o Gopmyre
Xappuca-benenukTa. ExxelHeBHasA IOTpe6HOCTb B MaKpo-
HyTPMEHTaX OIpefensanach 13 pacuera: 6enxn — 1,0 r/kr/

CYTKH, XUpbl — 1.5 T/Kr/cyTKM, yraesopsl — 4.0 I/Kr/cyTKu.
[TapeHTepanbHOe MUTAHIE, B BUAY OTCYTCTBIsI IIOKa3aHMUIL,
OObHBIM He IPOBOAMIOCD, 32 UCK/TIOYEHNEM pacTBopa 5%
IJII0KO3BI (o 1500 M/1/cyT), 9TO He YYUTHIBAIOCH IIPK HOJ-
cyere. JJaHHBIe IIPeJCTABIEHBI B BUJie AMarpaMMbl paccesi-
HISL

Pe3synbtathbl

MepnuaHa CyTOYHON HOTPEeOHOCTY B KaJIOPUAX, HO3BOJLA-
IOLIlell COXPAHUTh BeC, KOTOPBIN OONBbHOI MMeN [0 ajo-
TI'CK, B yc/noBuAX MVHMMAaJIbHOM (PU3NIECKONl aKTUBHO-
cti, coctapuna 1780 kxan/cyTku. Kak MOXHO BUIETH Ha
pucyHke 1A, Bce 60/IbHBIE MMEIOT BBIPa>KEHHBIN AeULIAT
Kajiopuit B pasHble cpoku amno-TTCK. 3HaueHusa motpe-
6rs1eMbIX 00bHBIMU 6enkoB (pucyHOK 1B), sxupos (pucy-
HOK 3C) 1 yrieBonoB (pucyHok 4D) Taxoke oKasamiuch HIDKe
MelMaH PacCUYMUTAHHBIX HOPM €XEJHEBHOI'O IOTpebIeHNs
(6enxm — 69 r/cyrtku, xupsl 103,5 r/cyTKy, yriaesogst 276
r/cyTKn).

BoiBopbl

Hamra pabora mokasbiBaeT, YTO OMCTAHIMOHHBIN MOHH-
TOPUHI IO3BO/ISAET NONYYNTh OOBEKTUBHbIE CBEECHNs He
TONbKO O KJIMHMYECKM BAKHBIX ITapaMeTpax M aHalusax
BBINO/IHsAEMbIX BHE CTAI[IOHAPa, OH TAKXKe IIOAXONUT U I/
OLIeHKM HapylleHus mutaHus 6onpHbIX npu amwmo-TTCK.
Vicrionb3oBanme [UCTAHIMIOHHOTO MOHMTOPMHIA MOXKET
OBITb IIOJIE3HBIM MHCTPYMEHTOM /s [a/IbHEIIIIer0 13yde-
HIsI IPOO6/IeMBl MUTAHNS MALMEHTOB, YTO B OyAyIieM MO-
XKET CII0COOCTBOBATb YIYYIIEHNIO TEKYIIUX IPOTOKONIOB
COIIpOBOANTENbHOM Tepanud mpu anno-TTCK.

KnioueBble cnoBa

HI/ICTaHHI/IOHHbIﬂ MOHMTOPMHI, MOHUTOPMHI IINTAHUA,
TpaHCIUTAaHTAOVA a/IJIOTEHHBIX TEMOIIOTUYECKNX KIIETOK.
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Introduction

Mucositis is one of the most common complications after
allo-HSCT. The clinical presentation of oral mucositis can
range from diffuse hyperemia to multiple ulcers with necro-
sis, accompanied by intense pain syndrome requiring treat-
ment with opioids. Despite such a high frequency of this
problem among patients after allo-HSCT, there are currently
no recommendations or studies showing the benefits of a
particular methods of prevention/treatment. Chlorhexidine,
the most common drug in Russia, is ineffective, according
to Foote et al. No advantage was observed with Kaposol use
in randomized studies (Treister et al., 2017). Considering a
similarity of Ringer’s solution to the available commercial
drugs, we conducted a study to compare the effectiveness
of chlorhexidine and Ringer’s solution for oral mucositis
prophylaxis. Our objective was to compare effectiveness of
chlorhexidine and Ringer’s solution for the oral mucositis
prophylaxis.

Materials and methods

The study included 29 patients with hematological malig-
nancies, who underwent allo-HSCT with reduced-intensi-
ty conditioning (RIC) - fludarabine+busulfan (fludarabine
180 mg/m?, busulfan 8 mg/kg). The patients were randomly
assigned to either mouth rinse with chlorhexidine or Ring-
er’s solution for mucositis prophylaxis. Patients from both
groups were prescribed to rinse the mouth with 15 ml of the
solution for 1 minute 4 times a day regularly, starting from
the onset of pretransplant conditioning until neutrophil en-
graftment. Once in 5 days, mucositis was assessed according
to National Cancer Institute Common Toxicology Criteria
(NCI-CTC) oral mucositis clinical grading scale, National
Cancer Institute Common Toxicology Criteria (NCI-CTC)
oral mucositis functional grading scale, World Health Or-
ganization (WHO) oral mucositis grading scale. If no com-
pliance was observed, the patient was excluded from obser-
vation. Statistical analysis was carried out using IBM SPSS
v.23 (USA). Chi-square test was used to test the variables.
P-value <0.05 was considered statistically significant.

Results

The results of the study are presented in Figure 1. No signif-
icant difference could be detected in the severity of any of
the analyzed parameters, thus indicating acceptability of the
both drugs without any sufficient differences observed.

Conclusion

In this study, we were unable to show any advantage of pre-
venting oral mucositis with Ringer’s solution against chlor-
hexidine in adult patients after allo-HCT.
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Figure 1. Comparison of the incidence of oral mucositis
depending on the type of prophylaxis
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(paBHeHune 3P HeKTUBHOCTM XNTOPreKCManHa U pactBopa PuHrepa ans npodpunakTukn opanbHbIX
MVYKO3WTOB \ B3pOUIbIX NALMEHTOB B paHHMe cpokm nocne anno-TICK
®epysa A. Omaposa, Muxann IO. [Ipokos, Haranes H. Ilonosa, 304 B. Konosa, Mo6w1 1. Axmenos, Onbra C. Crapukosa,

Vibsana B. Macnukosa, Onpmupa V. Konbraesa, Exkarepuna JI. Muxansijosa, Mapus B. Jossigenko, Onbra M. Koponesa,
Anna A. [Imutposa, Japea C. [Iy6u:axk, Bepa A. Bacuibesa, /lapuca A. Kysbmuna, Erena H. ITapoBnyHnkosa,

Banepuii I. CaBuenko
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Beepenue

MyKOSUT sIB/ISeTCS OGHMM U3 Haubojiee 4acTO BO3HUKAIO-
mux ocnoxxHeHui nocne amno-TTCK. Knnunka opanbHoro
MYKO3MTa MOXeT ObITh IpefcTaBieHa oT auddysHoil ru-
nepeMuy IO MHOXKECTBEHHBIX f13B C HEKPO3OM, COIPOBO-
JKJJAIOLMXCS MHTEHCUBHBIM 0OJIEBBIM CHHIPOMOM, Tpeby-
I0IMM 00e3060/IMBaHMS HAPKOTUYECKVMIU aHa/IbreTUKAMIL.
HecMmoTpst Ha Takyr BBICOKYIO YaCTOTY LaHHOJ IPOO6TIeMbI
cpenu nauyeHTos nocne anno-TTCK, B HacToAmMIT MOMEHT
HeT peKOMEHJALMII MM MCCAeSOBAHMIA, TOKa3bIBAIOIINX
IpeMyIIeCTBAa TOTO WM MHOTO MeTOofa IMpouIakTuKu/
neyeHns. CaMblil paclipocTpaHeHHbII! TpemnapaT B Poccun -
XJIOPTeKCUAIMH — COITIaCHO JaHHbIM Foote 1 coaBT., ABNAET-
cst Manmo3¢ddeKTUBHBIM. A Takoll pemapar, kak «Kamocon»
B PaHIOMU3MPOBAHHBIX MCCIIEfOBAHMAX TaK)Ke He MoKa3as
coe npenmyiectBo (Treister u coasT., 2017). YuutsiBas
CXOXeCTb pacTBopa PuHrepa c mpemaparamm, ImpencTaB-
JICHHBIMY Ha PBIHKe, HaMJ OBIIO IPOBEIeHO JICCIefOBaHIe
10 CpaBHEHMIO 3P PEKTUBHOCTI VMCIIONIB30BAHNS XIOPreK-
CUAMHA U pacTBOpa PuHrepa B KadecTBe NPOQMIAKTUKM
Opa/bHBIX MYK03uTOB. Lleb paboTsl: cpaBHeHMe 3¢ dek-
TUBHOCTYM MCIOTb30BaHMA XJIOpPTeKCUAMHA M pacTBOpa
Punrepa B KadecTBe POGUIAKTUKA OPATbHBIX MYKO3UTOB.

Marepuanbl n meToAbl

B mccnenoBanye 6bUIM BKIIOYEHBI 29 MALVIEHTOB C OIIyXO-
JIeBBIMU 3a00JIEBAHISIMI CUCTEMbI KPOBY, KOTOPBIM Obla
BbInonHeHa amno-TI'CK ¢ mpeaiecTByomuM KOHANIIMOHN -
POBaHIEM B peXKVMe IIOHVDKEHHOI MHTeHCUBHOCTH — «(IIy-
mapabun+6ycynpdan» (prymapabun 180 mMr/m?, 6ycynbdan
8 mr/kr). [TanyeHTsI CTy4atHbIM 00pa3oM ObIIN pasjieieHbl
Ha 2 TPyIIIBL IlepBas IPYIIa — HaL[VeHTbI, KOTOPBIM B Kade-
CTBe NPO(IIAKTUKY OpaJbHbIX MYKO3UTOB IIpeJIarajoch
MIOJIOCKAaTh MO/IOCTb PTa C MCIO/Nb30BAaHNMEM XIOPTeKCHU-
AVHA; BTOpasA TPyNIa-TALMEeHThl, KOTOPbIM IIpeIaranoch
VICIIONb30BaTh C 3TON LjeNblo pacTBop Punrepa. Ilanmen-

PC-05

TaM uM3 O0eMX IpymIl ObIIO PeKOMEH[JOBAaHO II0JIOCKATh
IIOJIOCTD pTa 15 M/ pacTBOpa B TeyeHue 1 MUHYTHI 4 pasa
B CYTKM Pery/LIpHO, Ha4MHasl C 9Tala IpefTPaHCIIIaHTa-
IIIOHHOTO KOHAMIVIOHMPOBAHMS [JO MOMEHTa BBIXOHA 13
Muenopenpeccun. 1 pas B 5 Hei IPOBOJM/IACH OLJEHKA My-
KO3JTa 10 3 ImapameTpam: KIMHIYECKask CTEIeHb TSKeCTH
(National Cancer Institute Common Toxicology Criteria
(NCI-CTC) oral mucositis clinical grading scale), ¢ynk-
nroHanbHas crenenb Tsokectu (National Cancer Institute
Common Toxicology Criteria (NCI-CTC) oral mucositis
functional grading scale), oenxa Myko3nuTa 1o KpUTepyusaM
BO3 (World Health Organization (WHO) oral mucositis
grading scale). IIpu HecobmofeHNY peKOMEHAALVIT HaL-
eHT UCK/IIoYacs u3 HabogeHnst. CTaTUCTUYeCKIIT aHaIN3
JAQHHBIX IPOBOAMIN C VICIIONB30BAHMEM CTATUCTUYECKOTO
nmaketa IBM SPSS v.23 (CILIA). [l ananusa tabnuiy conpsi-
JKEHHOCTV OBUI MICIIOTIb30BaH KpuTepuit Xu-KBagpar. [Topor
CTATUCTUYECKOJT 3HAYMMOCTH p ObUI IpUHAT paBHBIM 0,05.

Pe3ynbrathl U 06cyxaeHne

PesynbraThl uccnenoBanus npejcTasaensl Ha puc. 1. Ilpn
CTaTUCTUYECKOM aHa/IM3e HaMU He OBbIIO BBISB/ICHO Pasiu-
YMii B CTENIEHN TsDKECTU HY 110 OJHOMY 13 aHa/IU3MPYEMbIX
IapaMeTpoB, YTO TOBOPUT O TOM, YTO MCIO/Ib30BaHME U
TOTO U IPYTOTOo IpernapaTa JOIYCTUMO U He COIPOBOXK/IaeT-
Cs1 3HAUMMBIMU Pa3NMYMAMMU.

3aknyeHue

B manHOI1 paboTe HaM He y[a/I0Ch II0Ka3aTh IPEUMYIIeCTBO
NpoGUIAKTUKY OPAJTbHOTO MYKO3UTA XIOPreKCULVHOM
WIN pacTBOPOM PuHrepa y IalyeHTOB Ha paHHMX CPOKax
rtocnie amno-TTCK.

KnioueBble cnoBa

TpancnaHTalusA anOreHHbIX IeMOIO3TUYECKUX KIIETOK,
OpasIbHble MYKO3UTBIL, IPOQIIAKTIKA, Te4eHNe.

Outcomes in patients with life-threatening complications treated in the intensive care unit
after allogeneic hematopoietic stem cell transplantation

Antonina E. Shchekina, Gennadii M. Galstyan, Mikhail Yu. Drokov

National Research Center for Hematology, Moscow, Russia

Contact: Antonina E. Shchekina, phone: +7(916) 330 9610, e-mail: shekina_ae@mail.ru

Introduction

10 to 57% of patients undergoing allogeneic hematopoietic
stem cell transplantation (allo-HSCT) later require intensive
care management for a life-threatening complication [1],

which is a factor of poor prognosis [2]. Our purpose was to
investigate the outcomes of various life-threatening compli-
cations in allo-HSCT patients.
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Patients and methods

Retrospective review of 144 critically ill allo-HSCT patients
(table 1) admitted to the intensive care unit (ICU) of Nation-
al Research Center for Hematology from 2012 to 2020. The
results were analyzed by IBM SPSS v.23 (USA). Overall sur-
vival (OS) was estimated using the Kaplan-Meier method
with Log-rank test. A p-value of <0.05 was considered statis-
tically significant.

Table 1. Characteristics of allo-HSCT patients admitted
to the ICU

ICU admitted patients
n=144
Age (years) 37 (19-64)
Underlying disease
AML 70 (49%)
ALL 37 (26%)
MDS 13 (9%)
Lymphoma 7 (5%)
Others 17(1%)
Remission
Complete remission 102(71%)
Non-complete remission 42(29%)
Donor source
Related HLA-matched 32 (22%)
Unrelated HLA-matched 58 (40%)
Unrelated HLA-mismatched 32 (2%)
Haploidentical 22 (15%)
Acute GvHD
Yes 73 (51%)
No 71 (49%)

AML, acute myelogenous leukemia; ALL, acute lymphocytic leu-
kemia; MDS, myelodysplastic syndrome; HLA, human leukocyte
antigen; GVHD, graft-versus-host disease; allo-HSCT, allogeneic
hematopoietic stem cell transplantation; ICU, intensive care unit
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Figure 1. The cause-related overall survival of allo-HSCT
patients admitted to the ICU
Allo-HSCT, allogeneic hematopoietic stem cell transplantation;

ICU, intensive care unit; ARF, acute respiratory failure; OS, overall
survival

Results

The overall survival of critically ill allo-HSCT patients admit-
ted to the ICU was 20%. The cause-related overall survival is
shown in the table 2. The highest OS (41%) was registered in
the patients with sepsis. The OS for acute respiratory failure
(ARF) was 4%. The worst OS (0%) was observed in critically
ill patients, due to graft-versus-host disease (GVHD) of gas-
trointestinal tract and pulmonary GvHD (Fig. 1).

Conclusions

It was assessed that the OS rate depends on the causes of
life-threatening complications. The worst prognosis among
patients after transplantation was observed in steroid-re-
fractory forms of GvHD. Infectious conditions that proceed
without respiratory failure were the most curable complica-
tions.

It was assessed that the OS rate depends on the causes of
life-threatening complications. The worst prognosis among
patients after transplantation was observed in steroid-re-
fractory forms of GvHD. Infectious conditions that proceed
without respiratory failure were the most curable complica-
tions.

Table 2. Outcomes of allo-HSCT patients with different life-threatening complications

. ICU admitted patients, n (%) | ICU non-discharged 0S, % (fig. 1)
Cause of ICU admission patients, n (%)
Sepsis without shock 9(6) 4(44) 44
Sepsis Septic shock B33 24(17) 1AMo@ Al 38
Infectious ARF 29(20) 17(57) 6
ARF Pulmonary GvHD * 34e4) 53) 22(65) 5(100) 4 0
; Infectious 14010 1(79) 9
lc[:)]r?:clirgl?sness Non-infectious 2004) 6(1(1]) ) 12(60) 1017) b 25
Gastrointestinal bleeding | GvHD of gastrointestinal tract * | 10 (7) 7(70) 0
Arrhythmias 7(5) 4(57) 29
Cardiac events Cardiac arrest 16(1) 9.6) 13(81) 9(100) 3 0
Acute kidney injury 43) 3(75) 25
Other Acute liver failure 3201 6(4) 18(56) 5(83) 21 7
Other 21(15) 10(48) 2
Total 144 86 (60) 20

ARE, acute respiratory failure; GVHD, graft-versus-host disease; allo-HSCT, allogeneic hematopoietic stem cell transplantation; ICU, intensive
care unit. *Steroid-refractory forms of GVHD
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Wcxopbl neyeHns nauueHToB C XN3HEYIrpoXarwmnMmn oagioXKHeHNAMIU B OTAE/TIeHUN peaHnMaLnun
WHTEHCUBHON Tepanuu nodie TpaHCNIAHTaLMKU anioreHHbIX reMono3TMYeCKMX CTBOMOBbIX KNeToK

Anrtonnna E. llleknna, Tennamuit M. Tancran, Muxaun 0. [Jpokos

HavyuonanvHolii meouyuHckuii uccriedosamenvekuti yenmp eemamonoeuu, Mockea, Poccust

Beepenue

¥ 10-57% naumeHTOB IIOC/IE TPAHCIIAHTALMY A/IJIOT€HHBIX
reMOITOATUYECKUX CTBONOBBIX KieToK (amno-TTCK) pas-
BMBAIOTCS Ppas/INyHble >KM3HEYTPOXKAIOLIE OCIOKHEHMs,
Tpebyrolie IepeBoia B OT/eIEHIe PeaHNMALIMY Y IHTEH-
cuHoit teparuu (OPUT) [1], uto camo 1o cebe siBsieTcs
¢dbakTOpOM HEOMArOMPUATHOrO MPOrHo3a [2].

Lenp nccnenosanmA: OLEHUTb MCXObI Pa3IMYHbIX KI3He-
YIPOXAIOLINX OC/IOXKHEHMH y MalueHToB rnocse anno-TTCK.

Marepuanbl n meToAbl

B perpocriekTuBHBIIT aHaMN3 ObUIN BKIIOYEHBI 144 marjueH-
ta (Tabm. 1), kotopsim ¢ 2012 mo 2020 rr. 8 ®TBY «HMMNII
remaronorunm» M3 P® 6pima BbimonHena amwno-TTCK n
Kotopsle O6pumm rocmuranusuposansl 8 OPUT B cBsizu ¢
pasBUTHEM >KM3HEYTPOXKAIOMMNX OCIOKHeHu. CratnucTu-
YeCKMI aHa/IN3 JAHHBIX IPOBEIeH C UCIIONIb30BaHNeM CTa-
Trctnyeckoro makera IBM SPSS v.23 (CIITA).

Jls oueHKM 061IIell BBDKMBAEMOCTH MCIIONb30BAaH METOJ,
Kannan-Meifiepa. [l cpaBHeHMsA KPUBBIX IIPYMEHEH JIOT-
paHK TecT. ITopor craTucTiyeckoil 3HaYMMOCTU P IPUHAT
pasubIM 0,05.

PC-06

Pesynbratbl

O6mas BpDKMBaeMOCTh mepeBefeHHbIx B OPUT maruen-
TOB BHE 3aBUCHMOCTH OT IIPUYUHBI cocTaBuaa 20%. Obmmas
BBDKIIBAEMOCTD IAIIVIEHTOB B 3aBUCUMOCTY OT IIPUYVHBI
nepeBofa mpencrasieHa B Tabn. 2. Hambonbimas oburas
BBDKMBaeMOCTb (41%) Obi1a y 60/mbHBIX ¢ cericucom. Obast
BBDKMBAEMOCTD IIPM OCTPOJ IbIXAaTe/IbHOM HEJOCTaTOYHO-
ctu (OJH) cocraBuma 4%. Camast Hu3Kas 001as BbDKMBA-
emocTb (0%) Habmomanach MpyU KPUTUIECKNUX COCTOSHMSIX
B pesy/bTaTe peakluy «TPAHCIUIAHTAT IPOTUB XO3SMHa»
(PTIIX) ¢ mopaxkeHueM KuieyHnka u nerkux (Puc. 1).

BbiBopbl

YcTaHOB/IEHO, YTO BBIKMBAEMOCTD MAI[MEHTOB 3aBUCENa OT
IPUYMH BO3HUKHOBEHUA >KM3HEYTPOXKAOLIMX OC/IOXKHE-
Huit. Hamxypmuit nporHo3 cpepyt OONbHBIX IIOCTIe TPaHC-
IUIAHTAlMM HaOMIOfaeTcss IpU CTepouf-pedpaKTepHbIX
¢dopmax PTIIX. Haubomnee xypabenbHbIMU ABJIAIOTCA VH-
(eKIMOHHbIe OCTIOKHEHNs, IpoTeKaole 6e3 bIXaTenb-
HOJ HEJJOCTATOYHOCTMU.

KnioueBble cnoBa

Amno-TI'CK, xusHeyrpoxkatomuiye ocnoxsaennus, OPUT.

Muscle strength and vegetative support at childhood on different stages of hematopoietic

transplantation

Mikhail Y. Zhukov, Nikolay N. Mitrakov, Alexey V. Korochkin, Olga A. Laisheva
Dmitry Rogachev National Medical Research Center of Pediatric Hematology, Oncology and Immunology, Moscow, Russia
Contact: Mikhail Y. Zhukov, phone: +7 (915) 294 7189, e-mail: zhukovmihail1594@gmail.com

Introduction

Conditioning for hematopoietic stem cells transplantation
(HSCT) and long isolation period often result in the move-
ment disorders to patient undergoing HSCT. An increasing
number of research to showing of the importance physi-
cal therapy at different stages of HCST. Our objective was
to perform comparative assessment of muscle strength and
vegetative support in children at different stages of HSCT to
determine terms for motor rehabilitation.

Patients and methods

In the prospective comparative not randomized clinical
study, we enrolled 27 patients aged 6-14 (11) years with
acute lymphoblastic leukemia (ALL) (n=8), acute myelo-
blastic leukemia (AML )(n=8), severe aplastic anemia (n=2)
and primary immune deficiency (n=9) at different stages of
HSCT therapy. For all patients, muscle strength and hemo-
dynamic level in orthoclinistatic test were conducted before
HSCT (-5 days of conditioning), after HSCT (+ 5 days after
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transplantation), and upon leaving hospital department (+30
days after HSCT).

Results

On the conditioning stage, the patients with ALL and AML
diagnosis had hyperchronotropic and hypostenic vegetative
reaction type, while normostenic and normochronotrope
vegetative reaction prevailed in the group with non-malig-
nant diseases. The average muscle strength score in ALL and
AML groups was between 3-4, and 4-5 points in the group
with non-malignant diseases. On the day +5 after HSCT,
all the patients (100% of cases) experienced hypostenic and
hyper chronotrope vegetative type of reaction, and reduced
muscle strength by an average of 2 points. On the day +30,
after HSCT, the patients from ALL and AML groups exhib-
ited hypochronotrope and hypostenic types of vegetative
reactions (87.5% and 75%, respectively), and in cases of

POSTTRANSPLANT CARE AND REHABILITATION I

non-malignant disorders, they showed hyperchronotrope
and hyperstenic type of vegetative reaction in 81.8% of cas-
es. In remaining cases, the patients experienced normosten-
ic and normochronotrope type of vegetative reaction. The
average muscle strength score in the groups with ALL and
AML was 4 points. Average muscle strength scores in the
group with non-malignant disorders was 4 to 5 points.

Conclusion

The study shows high importance of early starting rehabili-
tation and supervision of the patients undergoing HSCT by
physical therapist.

Keywords

Physical therapy, hematopoietic stem cell transplantation,
autonomous nervous functions, muscular strength.

MblweyHas cuna u BeretaTuBHoe obecneyeHune aeaTenbHOCTH V NalneHTOB AeTCKOro Bo3pdCTd Ha
Pa3HbIX 3TdNAX TPAHCNNAHTALUN reMONno3TU4HeCKUX CTBOJTIOBbLIX KJ1IETOK

Muxaun 0. JKykos, Hukomaii H. Mutpaxos, Anekceii B. Kopoukun, Onbra A. JIajimesa

Havyuonanvhoiii MebuuuHCKua uccne008amesnvCKuil ueHmp Oemckoti 2eMamornoeuu, OHKON0eUU U UMMYHOI0eUU

umenu JJmumpus Pozauesa, Mockea, Poccus

Beepenue

KonpunuonnpoBaHye NanMeHToB IPK MOATOTOBKE K TPaHC-
IUTAaHTALVIM FeMOIIOTIYeCKUX CTBONIOBBIX KiIeToK (TTCK) n
muTenbHbIN nepuon n3omnAnuy nocne TTCK gacTo BemeT k
IBUTATE/IbHOMY JeUIUTY, CHIDKAsg KadeCTBO VX JKVU3HI.
Pacrer 4mcno uccremoBaHuii, AEMOHCTPUPYIOIIMX BaK-
HOCTb GM3MYECKOI peabyINTALVI B IIPOLiecce IIOATOTOBKYI
n nposepenus npouenypel TTCK. Ienp paboTbl: cpaBHU-
Te/IbHas OlleHKa CHVDKEHNA MBIIIEYHON CU/IBI U BereTaTHB-
HOro obecredeHys AEATENbHOCTM y IALMEHTOB HETCKOIO
Bo3pacTa Ha pasHbix atanax TTCK pna onpenenenus cpo-
KOB HauaJIa IBUTaTebHON peabyInTanuim.

MauuneHTbl M MeTOAbI

ITpocrekTHBHOE CpaBHMTEIbHOE HEe PaHJOMMU3VPOBAHHOE
MCCIIeIOBaHMe BKJIIOYA/IO 27 IallieHTOB C MENVaHOM BO3-
pacta 12 et ¢ octpeiM muMdpoO6IacTHBIM JeiiKo30M (n==8),
C OCTPBIM MUENO6IACTHBIM TEK030M (N=8), CBEepXTsIKeNO
aIlTacTU4eCcKoli aHeMueit (n=2) ¥ HepBUYHBIMU UMMYHOTe-
GUIUTHBIMK COCTOAHMAMY (n=9) Ha pasHBIX JTAMAX MIPO-
Befilenna TI'CK. Bcem manmeHTaM OLleHMBA/IM MBIIIEYHYIO
CWTY U IeMOAVHAMIYecKIe [TOKA3aTe/lN MP) BBIIOTHEHUN
OPTOCTATNYECKOI IIPOOBI y MALMEHTOB Ha PasHbIX STallax
NIPOBEJIeHNsI Tepamuu: O TOCHUTAIN3ALUY B OTJe/eHe
TI'CK (-5 cyTKM KOHUIMOHNPOBAHNA), TOC/Ie IPOBeIeHN
npouenypbl TT'CK (+5 cytku ot TT'CK) n pu Bbimucke u3
orpenenna TTCK (+30 cyrkn ot TTCK).

Pe3ynbratsl

Ha srame KOHAMIMOHMPOBaHNUA Y IAIMEHTOB B TpYIIIe
OJII m OMJI Habmiogancs IMIEPXPOHOTPOIHDIA U TUIIO-
CTEHMYECKIIT TUII peaKIVii, B TO BpeMs: KaK B IPYIIIIe C Hes-
JIOKa4eCTBEHHBIMY 3a00/IeBaHUAMY HOPMOCTEHUYECKMIL U
HOPMOXPOHOTPOIHBIN THI peakuyy. CpefHuil MoKasaTenb
MBIILIEYHOI CUJIBI B TPyIIe MaleHToB ¢ iuarnosoM OJIJI u
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OMII cocrassin 3-4 6aja, a B TPyIIIIe MALVEHTOB C HE3/I0-
KayecTBeHHBIMHU obpasoBaHmAmu 4-5 6ammos. Ha +5 cyT-
kn TT'CK Bo Bcex mccnemyembix rpynnax B 100% ciydaes
HAO/TIOMIA/ICS TUTIOCTEHNYIECKIIT U TMIOXPOHOTPOIIHBII THUII
PpeaKIuii, a TAKKe CHIDKEHMe IT0Ka3aTeslell MbIIIeYHO CUJIbI
B cpenHeM Ha 2 6ayuta. Ha +30 cytkn TTCK B rpymme OJIJ1
HAO/TIOfIa/ICST TUTIOXPOHOTPOIIHBII U TMIOCTEHNYEeCKIIT THUII
peakumit B 75% u 87,5% cooTBeTcBeHHO, B rpymnme OMJI
TUMIIOXPOHOTPOIIHBINA ¥ TUIIOCTEHUYECKNII TUII PEAKLMI B
87,5% 1 75% COOTBETCBEHHO, B TPYTIIE HE3/I0KAY€CTBEHHBIX
06pasoBaHMII TUIIEPXPOHOTPOIHBIN U IMIEPCTEHNIECKIUI
Tun peakumit B 81,8% cmy4yaes. B ocraBmmxca cmydaax
BO BCEX IpyNmIax HAGMIOAANICA HOPMOCTEHMYECKUIT ¥ HOP-
MOXPOHOTPOIIHBIN THH peakuuit. CpegHNII TOKa3aTe/lb Mbl-
meyHoit cubl B rpymme OJIJT 1 OMII cocrasnan 4 6aia.
CpenHnit MoKasaTe/b MBIIIEYHON CHU/IBI B TPYIIIIE MallVieH-
TOB C He3/I0Ka4eCTBEeHHbIMY 00pa3oBaHMAMI: 4-5 6a/I/IOB.

BbiBopbl

VlccnenoBaHye IeMOHCTPUPYET BaXKHOCTb PAHHEro Hayasa
peabunmMTanuy U HeoOXOAMMOCTb COIMPOBOX/CHV TIallu-
€HTOB CIIELIA/IMICTOM IT0 (PM3MIECKOIl TepaIni Ha KaXK[oM
arane tepanuu TTCK.

KnioueBble cnoBa

dusudeckas Tepanysd, TPAaHCIVIAHTAVA I€MOIIO3TNYIECKUX
CTBOJIOBBIX KJIETOK, BET€TATVBHOEC o6ecneqeﬂme, MbIIICY-
HaA Cuia.
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Introduction

Successful treatment of solid cancers is associated with an
adequate use of potent and toxic anticancer drugs. To ob-
tain the optimal result of chemotherapy, it is necessary to use
the principle of achieving the maximum local effect of drugs
on the tumor lesion focus. The most effective approach is to
introduce the drug directly into the tumor, or regionally by
means of a remote access, employing drug delivery systems
(DS), which reduce their general toxic effect, prolonging the
therapeutic effect due to gradual and time-controlled release
of the drug in the tumor tissue. E.g., the CaCO, nucleus as a
complex with various polymers was previously used to form
DS. The antitumor drug doxorubicin (DOC) was used as an
active substance. It was shown in vitro that a pH-dependence
and prolonged release effects take place.

Methods and results

Regional administration of DS was simulated in the experi-
ment on rats with Seidel’s hepatoma inoculated into the ab-
dominal cavity. The delivery vehicles containing DOC were

injected directly into the abdominal cavity contaminated
with tumor cells. As a result of the experimental study, the
release of DOK from DS was shown within 7 days. In the
control group with Seidel’s hepatoma, all animals (16 rats)
died within 10-12 days. In experimental group, the maxi-
mum survival time of the animals was 180 days (2 rats). No
tumor was found on autopsy. In the control group at the time
of death, the volume of ascitic fluid was significantly less
(P <0.05) than in animals of experimental group that died at
the same time.

Conclusion

The obtained data confirm bioresoptive ability and safety of
CaCO, nuclei, making it possible to recommend such sys-
tems for further research as candidate drug delivery systems.

Keywords

Delivery vehicles, CaCO, nuclei, doxorubicin, Seidel hepato-
ma.

finpa CaC0,, kKaKk KOMNOHEHTbI CMCTEM aiPeCHON [0CTABKM AOKCOPYOMLMHA ANng nedeHus

CONMUAHDBIX onyxonen

Oner B. T'am6un %, Hatanesa H. Cymapesa "2 ITasen B. Ilonpagyxun "%, Onsra M. Cysoposa ', Anekcanap [I. Burecos 2,
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Beepenue

Ycnex nedeHysa OONMBIIMHCTBA OHKONOIMYECKNUX 3aboe-
BaHUII CONMMIHBIX OPTaHOB CBA3AH C aJIeKBATHLIM IIpUMe-
HEHNEM CUIbHOJENCTBYIOIINX M B Pa3HOil Mepe TOKCHUY-
HBIX ITIPOTMBOOIIYXOJIEBLIX JI€KAPCTBEHHBIX IIperaparos.
Jlna momydeHMs ONTMMANbHOTO pes3yabTaTa XUMMOTepa-
oMY HeoOXOAVMO WCIIONb30BaTh NPUHIMUI JOCTIDKEHVA
MaKCHMMAJIbHO JIOKAJIbHOTO BO3JIEJICTBUA JIeKapCTBEHHBIX
IIperapaToB Ha o4ar OIyXoJeBoro mopakenus. Hambonee
3pPEeKTUBHBIM MOXKeT OBITh BBefleHNMe IIperapara Heo-
CPeIICTBEHHO B OIyXOJIb M/IM PETrMOHANILHO C MCIOIb30Ba-
HJEeM YJaJIeHHOTO JIOCTYIIA, IIPYMeHAs CUCTeMBbI JJOCTaBKM
nekapcTBeHHbIX penapaTos (CJI), O3BOJAIOINX CHUSUTD
X 00IeTOKCUYeCcKoe JieliCTBIE, IPOTIOHTMPOBATh TepaIeB-
TUYECKNit 3P PeKT 3a CYeT PaBHOMEPHOII U PeTyaMpyeMoit
II0 BpeMeHM 3KCIPeccuy JIeKapCTBEHHOTO IIpenapara B
omyxonesy TKaHb. npa CaCO, B KOMIIEKCE C PasIUIHbI-
MM TIOTIMMEpPaMU UCTIONb30BaMich s popmuposanus ClI,

B Ka4yeCTBE JIef;ICTByIOIlIeI‘O BEIIECTBA IIPVIMEHANICA IIPOTN-
BOONYXOJIeBbIl Ipenapar gokcopyounyn (JOK). Ilokasa-
HO, 4TO in vitro mpoucxoaut pH-3aBucuMoe 1 mpoOnoOHTUpPO-
BaHHOE BBICBOOOXK/IEHNIE TIperapaTa.

MeToab! 1 pe3ynbrathl

Pernonapuoe BBefenne CJ| MofenupoBanoch B 3KCIEpU-
MeHTe Ha KpbICaX C IepeBUTOI B OPIOLIHYIO IIONIOCTH Te-
naromoit 3aiipend. CII ¢ JOK myHKIMOHHO BBOAMINCH
HETIOCPEe[ICTBEHHO B OPIOIIHYIO [TO/IOCTD. B pesynbrare akc-
HePUMEeHTAIbHOTO MCCIIeOBAHN [TOKa3aHO BBICBOOOXKIE-
Hue JJOK us C]I B Tedenun 7 fHeit. B KOHTpONbHOI rpy1Ie
C rematomolt 3aiimens Bce )XMBOTHbIE (16 Kpbic) mOTMOIN
B TedeHnu 10-12 cyTok. B ombITHOJ rpynie MaKCHMajlb-
HbIT CPOK BBDKMBAHIS XXMBOTHBIX cOCTaB/sT 180 cyTok (2
Kpoichl). [Ipu ayromcum omyxonb He 06Hapy>keHa. B KOH-
TPOJIbHOII TPYIIIIe Ha MOMEHT ruben 06beM acluTIIecKoi
XKMAKOCTY ObUT 3HauMTeNnbHO MeHblie (P<0,05), deM y »xu-
BOTHBIX OIIBITHOJI IPYIIIIBI, TOTUOIINX B Te K€ CPOKIL.
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BbiBoabi

[Tony4yeHHbIe AaHHBIE, IOATBEPXKAANIIIE 61Ope3opbupye-
MocTb 1 6esomacHocTh Anep CaCO,, IO3BONAIT PEKOMEH-
[O0BaTh MX /I POBEAEHMA MTAIbHENIINX VICCIEAOBAaHNI B
COCTaBe CHCTEM a[pecHOIl JOCTAaBKIU JIeKapCTBEHHBIX IIpe-
[1apaToB.
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Introduction

Gene therapy is a promising treatment approach for a num-
ber of hereditary and acquired diseases that are currently
considered incurable. Genome editing technology opens up
perspectives for introduction of stable genetic modifications
in the desired loci. Hematopoietic stem cells (HSCs) are a
classic target for therapeutic genome modifications ex vivo,
with the potential to achieve a persistent phenotype correc-
tion in severe combined immunodeficiencies, hemoglobin-
opathies, storage diseases (i.e. Hurler’s syndrome, adreno-
leukodystrophy) and socially significant diseases, including
HIV infection. The aim of this study is to refine the protocol
and optimize the conditions for genome editing in primary
human HSCs using TALEN and CRISPR/Cas9 designer nu-
cleases.

Materials and methods

The study was carried out in accordance with the Helsinki
declaration. All donors of biological material gave informed
voluntary consent to participate in the study. HSCs were
isolated from the bone marrow of healthy donors by im-
munomagnetic separation using the CD34 MicroBead kit
(Miltenyi Biotec). In vitro transcription of mRNA for eGFP
protein, as well as TALEN and Cas9, was performed using
the T7-mScript Standard system (Biozym). In vitro tran-
scription CCR5 specific RNAs (gRNAs) was performed us-
ing the MEGAshortscript T7 Transcription Kit reagent kit
(Thermofisher). After HSC preactivation, transfection of
eGFP, TALEN mRNA cells or a mixture of Cas9 mRNA with
CCR5-specific gRNAs was performed using the Gene Pulser
Xcell electroporator (BioRad) with different electroporation
parameters: the number (1 or 2) and pulse characteristics
(voltage range 220-500V, pulse duration 5-10 ms). Transfec-
tion efficiency was analyzed by assessment of the number of
GFP positive and viable cells using flow cytometry. Editing
efficiency was evaluated using digital droplet PCR (Bio-Rad)
or Surveyor nuclease (SN) assay (EnGen® Mutation Detec-
tion Kit, NEB).
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Results

Enrichment of the CD34 + HSC population after selec-
tion was at least 85% (85-98%). The analysis of HSC trans-
fection efficiency at various electroporation parameters
(220V/38ms, 220V/10ms, 2x220V/10ms, 300V/5ms,
2x%300V/5ms, 300V/10ms, 500V/5ms, 500V/10ms), demon-
strated different transfection rates with 35%-80% of GF-
P+CD34+ cells, as well as a decrease in the number of vi-
able HSCs with an increase in voltage from 90% (control)
to 65% (500V/10 ms). At optimal electroporation param-
eters (300V/10ms), the number of GFP+/viable cells was
80%/87%. Under optimal transfection conditions, according
to digital droplet PCR, the frequency of the targeted knock-
out after electroporation of TALEN mRNA was 42-49%. Ac-
cording to the SN assay, the frequency of the target knockout
after electroporation of Cas9 mRNA/gRNA was 33-39%. Un-
der optimal transfection conditions, no significant change in
the colony forming ability of HSCs in the studied samples
was revealed.

Conclusion

We have optimized transfection protocol for Cas9/gRNA
and TALEN mRNA in primary human hematopoietic stem
cells. The results can be used for further development of ge-
nome editing therapeutic approaches.
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Beepenue

TenHas Tepamms — IEPCIEKTUBHOE HAIpaBJIeHUE JTeYeHs
psifa HAaCTeNCTBEHHBIX M HPUOOpeTEeHHBIX 3aboJeBaHMUIL,
CUMTAIONINXCS B HACTOsIlee BpeMs HeusaednMbIMu. Tex-
HOJIOIVsI TEHOMHOTO PefaKTUPOBAH IIO3BO/IAET JOCTUYD
OecripereleHTHOI 6€30IacCHOCTY BHECEHUS CTOMKUX W3-
MEHEeHUI B >KeJlaeMOJ JIOKaamu3aluy reHoMa. leMomosTu-
yeckue ctBonosbie knetku (I'CK) - xmaccmyeckas MullIeHb
IJIsl TepaleBTUYECKOll TeHeTHMYeCKOil MOAUQUKALuM dUe-
JIOBEUECKUX KJIETOK eX Vivo, C MOTEHI[AIOM JOCTIDKEHNS
CTOVKOI KOppeKiuy (eHOTUIa MPU TSDKEIBIX KOMOMHM-
POBAaHHBIX MMMYHOAE(UINTAX, TeMOIJIOONHONATHAX, He-
KOTOPBIX O07e3HsX Hakomienus (cunpgpom Iyprepa, apgpe-
HOEKOZUCTPOPS) U COLMAIBHO 3HAYMMbIX NHPEKUNSX,
Briaovas BMY-undexummo. Llenpio Hacrtosimeir paboTsi
SABJIsIeTCS OTPabOTKa IIPOTOKO/NA M OHTMMM3ALMNS YCIIO-
BUII pefaKTupoBaHMsA reHoma nepsuyHbix ['CK demoBexa
C MCIO/Ib30BaHMeM Jiu3aiiHepcKux Hykneas tuna TALEN u
CRISPR/Cas9 na npumepe rena CCR5.

MaTepMaﬂbI n Metoabl

VccnemoBaHue BBIITOTHEHO B COOTBETCTBUM C JEKIapariy-
eil XenbcuHKU. Bce HOHOpBI OMOIOrMYecKOro MaTepuana
mam MHGOpPMUpPOBaHHOE HOOPOBOIBHOE COITIacKe Ha ydYa-
crre B uccnegoannu. [CK 6butn BbIfie/IeHbI U3 KOCTHOTO
MO3Ta 3/I0POBBIX JOHOPOB C IOMOIIbI0 MIMMYHOMAarHUTHOM
cemapanuy ¢ KCronb3oBaHyueM Habopa CD34 MicroBead
kit (Miltenyi Biotec). In vitro tpanckpunuusa MPHK 6er-
koB eGFP, a raxoke TALEN n Cas9, ocymuiecTBnAmacy ¢ 1o-
moupio cucrembl T7-mScript Standard (Biozym). In vitro
TPAHCKPUILIMs CELUPUIHBIX K TI0CTIE0BATEIHHOCT TeHa
CCR5 ruposeix PHK (rPHK) ocymiecTssinach ¢ moMOIIbIO
Habopa pearenToB MEGAshortscript T7 Transcription Kit
(Thermofisher). ITocne npeaxrtusanym I'CK ocyuectsus-
nach Tpancdexuys knerok MPHK eGFP, TALEN wmnn cme-
coto MPHK Cas9 ¢ CCR5-cnienmduunbivu rugoBsimu PHK
¢ momoIipio snektporoparopa Gene Pulser Xcell (BioRad) ¢
PA3IMYHBIMY IapaMeTpaMy 91eKTPOIOpaIy: BapbipoBa-
7ochb 4ncro (1 v 2) ¥ XapaKTepUCTUKY UMITY/Ibca (fuana-
30H HanpsbxkeHus 220-500 BOIbT, AMUTETIBHOCTY UMITY/IbCA
5-10 mc). BoinonHeH aHamu3 3¢ ¢GeKTUBHOCTY TpaHC(eK-
uyy nocpepctsoM oueHky umcna GFP nmosutuBHbIX 1M
JKU3HECITOCOOHBIX KIIETOK C TIOMOIIBI0 METO/a IIPOTOYHOI
uurodmoopumerpun. IPpPeKTUBHOCTD PeAKTUPOBAHNS
oleHMBanach Merogamu undposoii kamnenspuoi [P (Bio-
Rad) wmm Surveyor nuclease (SN) assay (EnGen® Mutation
Detection Kit, NEB).

Pesynbratbl

Crenenp ob6oramenus mnomymsaumu CD34+ T'CK mocrme
CeNleKIMM COCTaB/sma He MeHee 85% (85-98%). Ilo maH-
HbIM oleHKM sddextuBroctn tpancdekuuu ['CK mpu
pasIMyHBIX IapaMeTpax anmekTporopaumu (220B/38mc,
220B/10Mc,  2x220B/10Mc,  300B/5mc,  2x300B/5mc,
300B/10mc, 500B/5mc, 500B/10Mc) 0T™MeUYan0Ch M3MEHEHE
yncna GFP+ CD34+ kieTok B muamasoHe oT 35% mo 80%,
a TaKXe CHIDKeHme d4mcma >kmsHecrnocobueix I'CK mpu
yBeINMYeHNN HanpsKeHNs oT 90% (KoHTponb), mo 65%
(500B/10 mc). IIpy onTuManbHBIX TapaMeTpax 37eKTpPOIIo-
paunu (300B/10mc) uncino GFP+/>ku3HecrocobHbIX KIeTOK
coctaBuio 80%/87%. Ilpu onTUManbHBIX YCIOBUAX TPaHC-
dexuyn, o maHHbIM UKdpoBoit KamenbHoit [TIIP yactora
1le/IeBOr0 HOKayTa mocne snekTponapauun MPHK TALEN
coctaBua 42-49%. Ilo nanHpIM SN assay 4acTOTa 11e/1eBOrO
HokayTa nocne anexkrponopanyy MPHK Cas9/rPHK cocra-
Buma 33-39%. IIpu onTuMaabHBIX YCIOBUAX TpaHCheKInu
He OBUIO BBIABIEHO 3HAYMMOTO M3MEHEHsI KOMIOHI0Opasy-
forttett cioco6rocty ['CK B mccmeoBaHHbIX 00pasijax.

3aknoyeHue

BrimonHeHa oTpaboTKa IPOTOKONA M ONTVMMU3MPOBAHBI
ycnoBus tpancdexunn MPHK Cas9/rPHK n TALEN mep-
BIYHBIX TIeMOIIOSTIYECKMX CTBOTOBBIX KJIETOK Ye/lTOBeKa.
[Tony4eHHBIe pe3yIbTaThl MOTYT OBITH MCIIONb30BAHDI JIs
PaspaboTKM TepameBTUYEeCKUX IOJXONOB FeHOMHOIO pe-
TaKTMPOBAHUA.

bnaropapHocTb

K.B.JIermnk 6maropaput 3a nopgepxxy Poccuiicknit ®oHp
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KnioueBble cnoBa

PemaktupoBanue renoma, Hykneasa TALEN, CRISP/CAS9,
reMOIIO3TIYECKIe CTBOIOBbIE K/I€TKIL.
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Introduction

Nowadays, gene therapy is one of the most promising meth-
ods of treating infectious, oncological, and hereditary dis-
eases. This method has recently received a new development,
due to discovery of genome-editing tools with enormous
potential for application because of their high specificity.
There are two main approaches to this technology: in vivo,
i.e., introduction of gene constructs directly into the pa-
tient’s body, and ex vivo treatment by introducing of in vitro
transfected donor or patient’s cells. However, the issue of ef-
ficient and safe delivery of genetic constructs into relevant
cells is a crucial limitation for the widespread introduction
of this technology into clinical practice. Viral vectors are
already used medically, but they have several limitations,
e.g., mutagenesis and inflammatory response and the need
to comply with special technical production requirements,
which determine high cost of the final product. One of the
promising carriers for delivery of safe and efficient biologi-
cally active compounds may be polyelectrolyte micro- and
nanocapsules obtained by Layer-by-Layer deposition of bio-
degradable polymer layers of calcium carbonate core with a
pre-immobilized delivered component. Compared to others,
this method provides many advantages, such as high loading
capacity, relatively low manufacturing costs, ease of the par-
ticle size regulation, low toxicity, and ability to protect the
transferred material from the aggressive effects of biological
media in the body. This work was aimed for studying effec-
tiveness of the polyelectrolyte capsules as a platform for ge-
netic material delivery. To this purpose, the following tasks
were set and solved:

1. Toxicity testing of the polyelectrolyte capsules;

2. Assessing the packing efliciency of genetic material into
the resulting carriers;

3. Modification of polyelectrolyte capsules to increase the ef-
ficiency of transfection;

4. Determination of optimal conditions for transfection of
primary human macrophages.

Materials and methods

The capsules were prepared by a layering of oppositely
charged Polyarginine/Dextran sulfate (PARG/DEXS) and
human serum albumin/tannic acid (HSA/TA) polymers, us-
ing the Layer-by-Layer technology upon calcium carbonate
cores obtained by co-precipitation of sodium carbonate and
calcium chloride aqueous solutions. The size and efficiency
of genetic material packing into the capsules were assessed
using DLS and agarose gel electrophoresis techniques. The
following test genetic constructs were used: plasmid DNA
and messenger RNA (mRNA) encoding the green fluores-
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cent protein (GFP). HEK293T and THP-1 cell lines, as well
as primary human macrophages isolated from blood sam-
ples from healthy donors, were used for the in vitro exper-
iments. The efficiency of cell transfection was analyzed by
flow cytometry and scanning laser confocal microscopy.

Results

Initially, we have developed a platform for intracellular deliv-
ery of genetic material consisting of polyelectrolyte capsules
at a size of 500-700 nm. Such carrier particles demonstrated
low cytotoxicity (viability of more than 90%) in case of using
a 100:1 capsule-to-cell ratio. A high ability of the capsules to
retain the delivered material was revealed. Experiments with
the plasmid DNA delivery into HEK293T have shown its
successful transfection to more than 70% of the cells. Trans-
fection efficiency of mRNAs to the THP-1 cells and primary
human macrophages was 60%.

Conclusion

We have demonstrated that polyelectrolyte capsules provide
a highly effective and low-toxic platform for in vitro delivery
of genetic material to the target cells. Also, this method is
easy to use, and it does not require special equipment. In the
future, it is planned to conduct experiments for studying po-
tential transfer of clinically relevant genetic constructs into
difficult-to-transfect cell lines, and usage of polyelectrolyte
capsules for in vivo delivery of genetic material.
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Beepenue

Iennas TepanmusA Ha JJaHHBII MOMEHT ABJIAETCA OTHUM U3
[IePCIIEKTUBHBIX METOOB JIe4eHsI MH(DEKIVIOHHBIX, OHKO-
JIOTMYeCKIX, a TAKXKe Psjfia HaCTeCTBEHHBIX 3a00/IeBaHUIL.
B nocnenHee BpeMs JJaHHbBII METOJ, TOTy4YMI HOBOE Pa3BM-
THE B CBA3U C OTKPBITUEM MHCTPYMEHTOB PeJAKTUPOBAHNUA
T€HOMa, KOTOPble MIMEIOT KONOCCa/NbHbIN MOTeHIMal Mpu-
MEHEHN: B CBA3M C BBICOKOII CIIel(pMYHOCTBIO. Boifensior
IBa OCHOBHBIX MOAXOMA K NPUMEHEHUIO JJaHHOI TeXHOJIO-
TUM: in Vivo, T.e. BBeleHIe KOHCTPYKTOB HEIOCPENCTBEHHO
B OpraHusM OOJIDHOTO, U ex Vivo — JiedeHye IIyTeM BBefe-
HUA TIpeiBAPUTENbHO M30MMPOBAHHBIX U KYTbTUBUPYEMBIX
KJIETOK JIOHOPa M/IM CaMOro nanueHTa. KiodeBbIM orpann-
YeHMeM [/l MIMPOKOTO BHEPEHMSA NAaHHON TeXHONIOTUM B
KIVHUYECKYI0 NIPAKTUKY SABIAeTcA npobieMa s¢deKTus-
HOJI 1 6e30I1acHOI JOCTaBKM IeHEeTHYEeCKUX KOHCTPYKTOB
BHYTPb Pe€/l€eBaHTHBIX K/IeTOK. BupycHbIe MeTOIbI 10CTaB-
KI YK€ MCIONb3YIOTCA B MEUIMHCKON MPaKTUKe, OJHAKO
UMEIOT psAJ, OTPaHMYEHMII: MyTareHe3 M BOCHAIUTEIbHBIN
OTBeT, a TaK)Ke HeOOXOAMMOCTb COOMIONEHN 0COObIX TeX-
HIYEeCKUX TPeOOBaHMII IIPOU3BOACTBA, 00YC/IaBIMBAIOIIIX
BBICOKYIO CTOMMOCTb KOHEYHOTO poAyKTa. OfHUM 13 Tep-
CIIeKTMBHBIX HOCUTeNeil i Oe3omnacHoi 1 9 ekTuBHOM
TOCTaBKY OMOIOTMYECKY aKTVBHBIX COeVHEHMII BIIAIOTCS
TIO/IMANIEKTPONUTHbIE HAHOKAIICY/IbI, MOMyYeHHble IYTEM
IIOC/IONHOTO HaHeCeHUs1 OMOferpafiupyeMbIX IOMIMMEPHBIX
C7I0€B Ha ARPO U3 KapOOHATa KajablMs C IPefBapUTEIbHO
UMMOOWIVSYPOBAHHBIM Ha HEro NOCTAaB/AEMBIM KOMIIO-
HeHTOM. [To cpaBHEHMIO ¢ APYTMMMU CIOCOOAMM JOCTABKIL,
3TOT METOJ] JaeT PAJ MPEeUMYIIeCTB, TaKMX KaK BBICOKAs
3arpyskaromias CIloCOOHOCTb, OTHOCKUTETbHAs [elleBM3HA
U3TOTOBJIEHN, IPOCTOTA PETY/IALNY pa3Mepa MOoaydaeMbIX
YacTHUll, HU3KasA TOKCMYHOCTDb, a TaKKe BO3MOXXHOCTD 3a-
HIMTHI IEPEHOCUMOTr0 MaTepuana OT arpeCCMBHOTO BO3[el-
CTBUA OVIOJIOTMYECKIUX Cpefi OpTraHu3Ma.

Llenplo aHHOU pabOTBI ABIANOCH MCCIefoBaHMe ¢ dex-
TUBHOCTH IIPYMEHEHsI [TO/TNS/IEKTPOIUTHBIX KAIICY/I B Ka-
JecTBe IIATPOPMBI /IS JOCTABKY T€HETIIECKOTO MaTepu-
ama. Iy 9TOro ObUIM IIOCTAB/IEHDI M PelleHbl CIeyIOLe
CEVER IR

1. OLI€HKAa TOKCMYHOCTMN ITOJIMI/IEKTPOINTHBIX KaIICYII;

2. orjeHKa 3¢ HeKTMBHOCTY 3aIIAKOBKY TeHETUYECKOTO Ma-
Tepyaa B IIoTyJaeMble HOCUTENN;

3. MopuUKALMA TOMMITEKTPOIINTHBIX KAIlCyl C LeIbIo
yBenudeHns 3 PeKTMBHOCTH TpaHCHEKINIL;

4. ompeyienieHNe ONTYMATIbHBIX YCIOBUIT TPaHChEKINY T1ep-
BUYHBIX MaKpoQaros yenoBeka.

Marepuansl n metopbl

B pabore O6bUIM MCIONIB30OBAaHBI KAICY/Ib, IIOIyYCHHBIE
IyTeM HaHeCEeHVs PasHO3apsDKEHHBIX C/I0EB IIOMMEpPOB
Polyarginine/Dextran sulfate (PARG/DEXS) u Human
serum albumin/Tannic acid (HSA/TA) mo TexHomorum
Layer-by-Layer Ha siipa 13 kap6oHaTa Kaybliyis, IIOTy4YeH-
HbIE€ METOJIOM COOCXK/IEHWS BOJIHBIX PaCTBOPOB KapboHa-
Ta HaTpyUs U XJIOpKAa Kanblus. Pasmep u adpdexTuBHOCTD
3aIIaKOBKM TE€HETMYeCKOro MaTepyuajga B KallCyIbl Olle-
HUBANINUCh ¢ IoMouipio Metoguk DLS u araposnoro reinb-
anektpodopesa. B kauecTBe [OCTAB/IAEMBIX I'€HETUUECKUX
KOHCTPYKTOB ObUIM ¥CHONMb30BaHbL: mnasmyupHas [JHK u
marpuynas PHK (MPHK), xopupyromue 3enmenblit ¢iyo-
pecuentHblit 6eok (GFP). B pa6ote 6pUtM MCIIONTB30BAHBI
xinetky nuHmit HEK293T u THP-1, a Takke mepBUYHBIE
Makpodariy 4enoBeka, U301 pOBaHHbIE 13 00Pas3L0B KPOBYU
3[0POBBIX HOHOPOB. DPHeKTUBHOCTh TpaHCPEKIUM Kie-
TOK OLIeHMBA/IaCh IPOTOYHOI UTODIyOpUMeTpHUeil U CKa-
HIIpYIOLLelT JIa3epHOI KOH(POKATbHONM MUKPOCKOINEIL.

Pe3ynbratbl

B xoze uccnenoBanmit 6b1a paspaborana mwiatdopma ms
BHYTPMK/IETOYHOI TOCTaBKM T'eHETUIECKOIO MaTepraia B
BIJIE TTONIM3/IEKTPONUTHBIX Kancyn pasmepom 500-700 HM.
JlaHHBIe HOCHTENMN IIPOAEMOHCTPMPOBAIN HUSKYIO LIUTO-
TOKCMYHOCTh (KM3HecrmocobHOCTh Gomee 90%) mpu uc-
H0/Ib30BAHNUY KAIICY/I B BHICOKOM COOTHOIIEHNM C KJIeTKaMU
(100:1). IIpn ouenxe 9 PeKTUBHOCTU 3AIIAKOBKY T€HETH-
4eCKOro MaTepuasa OblIa BbIsIBIEHA BHICOKAsI CIIOCOOHOCTD
KaIICy/l YIeP)KMBATD 3arPy>KaeMblil TeHEeTUIeCKUIT MaTepu-
a71. DKCIIePUMEHTHI ¢ focTaBKoil mnasmupgHoi [JHK B ket-
ki ey HEK293T mokasany ycIelHyo TpaHCheKIo
6oree 70% keToK. DPPeKTUBHOCTD TPAHCHEKIUM KITeTOK
yany THP-1 1 mepBuYHBIX Makpodaros 4enoBeka ¢ IOMO-
mwbio MPHK cocraBmta 60%.

3aknyeHue

B xome paboThl MONMMINMEKTPONNTHDIE KAICYIbl MOKa3ay
BBICOKYI0 3 (eKTUBHOCTD JOCTaBKU TE€HETHYECKOTO MaTe-
pMaza B KJIeTKM in vitro, HapsA#y ¢ HU3KOM TOKCMYHOCTHIO
npouenypsl TpaHchekiuy. CaegyeT OTMETUTD, YTO TPaHC-
(beK1uA ToCPeACcTBOM KAICYIl ABIAETCA MPOCTOI B UCHON-
HEHMU TIPOLIEAYPOIl, He TpebyIolell CrieluanbHOTo 060py-
ToBaHuUA U cpef. B anpHelieM IaHUPYeTCA MpOoBefieHIe
9KCIIEPYMEHTOB II0 JIOCTaBKe KIMHMYECKU PpeeBaHTHBIX
TeHeTHYECKUX KOHCTPYKTOB B KJIETKY, CI0YKHO MOAIOII -
ecsl TpaHCQEKIVM, a TaKKe MCCIeNOBaHNA BO3MOXKHOCTH
VICIIO/Ib30BAHMSA TIONIMI/IEKTPONUTHBIX KaIICy/l J/I OCTaB-
KI TeHEeTMYEeCKOTO MaTepuaia in vivo.
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Introduction

The main task of radionuclide therapy is to deliver the re-
quired therapeutic dose of radiation to the tumor site, while
minimizing damage to health. For effective treatment of ma-
lignant neoplasms, appropriate therapeutic radionuclides
should be selected that provide the required amount of ra-
diation energy to destroy the tumor. The aim of this work
is to study the encapsulation processes of the *>Ac radionu-
clide into the CaCO, particles of various sizes (micrometric
and submicrometric), and the opportunity of retaining the
daughter isotopes of encapsulated **Ac under the in vitro
and in vivo conditions.

Materials and methods

CaCO, cores were obtained by mixing of CaCl, and
Na,CO3 salts at equivalent molar ratio. Human serum al-
bumin (HSA) and tannic acid (DC) were used to create a
polymer shell of the carriers. The pPSCN-Bn-DOTA chelating
agent (Sigma-Aldrich) was chosen for the radioactive labe-
ling procedure. In the presence of acetic acid and pentaacetic
acid diethylenetriamine, the chelator was covalently linked
to HSA and subsequently modified with **Ac. For in vitro
experiments, we used a human cervical carcinoma cell line
grown in a medium based on Alpha Minimum Essential
Medium (Alpha-MEM), Dulbecco’s Modified Eagle’s Me-
dium (DMEM), supplemented by fetal bovine serum (FBS,
HyClone, USA), ultraglutamine I (Lonza, Switzerland) and
penicillin/streptomycin (Biolot, Russia). The structures
were visualized using acetoxymethyl calcein (calcein AM),
propidium iodide (IP), and 4’6-diamidino-2’-phenylindole
dihydrochloride (DAPI). For in vivo experiments, we used
9-10 week old Wistar rats.

Results

Using the developed technology for radionuclide encapsula-
tion, it was possible to achieve a high efficiency of daughter
isotopes retention: retention of *'Fr reached 54.5£3.6% af-
ter 28 days (the leakage for **'Fr was 45.5+3.6%, and <22%
for 2*Bi). The in vivo experiments have confirmed the ability
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of these particles to retain **Ac and its daughter isotopes.
The activity of “free” 2*Bi from ?**Ac-HSA in the kidneys
and urine was significantly higher as compared to the devel-
oped **Ac-carriers. In particular, the radioactivity level of
*»Ac-HSA during 240 hours was in the range of 19+20% for
kidneys and from 26+3.1% to 16.5+4.1% in urine. Howev-
er, when injecting the developing labeled carriers, the level
of radioactivity in the kidneys and urine was approximately
the same throughout the observation period (from 4 to 240
hours), i.e., less than 5%. This indicates that there is no sig-
nificant leakage of daughter isotopes from the carriers. The
obtained indicators are acceptable for the normal function-
ing of organ systems.

Conclusion

In this work, we studied CaCO, particles with a polymer
shell of various sizes used as carriers of a radioisotope for
encapsulating **Ac (a therapeutically relevant alpha emitter)
and retaining its daughter isotopes upon their in vitro and in
vivo testing. The complete physicochemical characterization
of the carriers confirmed their biocompatibility and stability
in biological media. Moreover, no morphological changes in
the kidneys were found, which indicates a good retention ca-
pacity of the developing carriers and, as a consequence, their
increased potential for sequestering toxic daughter radionu-
clides during therapy with alpha-radionuclides.
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Beepenue

OcHOBHOII 3ajjauell pafiOHYKINIHON Tepalyy SAB/IAETCA
IOCTaBKa HeOoOXOmMMOII TepaINeBTUYECKON O3bl VIOHU3U-
PYIOLIEro M3/Ty4eHus K OIIyXO/u, IpU 3TOM yiepb 3mzopo-
BBIM TKaHsIM JIO/DKEH NPUYMHATHCS MUHMMAIbHBIA. [l
3¢ (GeKTNBHOTrO JIeYeHMsA 3/I0Ka4eCTBEHHBIX HOBOOOpPa3o-
BaHMII CJIEAYeT BBIOMPATh COOTBETCTBYIOLIVE TepareBTIde-
CKIe pafMoOHYKIN/BI, obecrednBaniie HeobXoaMMoe Ko-
JIMYeCTBO SHEPIUY M3TYYEHUA /LA pa3pyLIeHNs OIIyXOJIIL.
Llenplo HacTOALIEl PaOOTHI AB/IACTCA U3ydeHIe IIPOLeCCOB
MHKANCyaAumu paguonsorona **Ac 8 CaCO, qacTuiip pas-
JIMYHBIX Pa3dMepoB (MUKpPO- U CYyOMUKPOMETPUYECKOro), a
TaKOKe MCCIeOBaHVe BO3MOXKHOCTY yAep>KaHVA TOYePHUX
M30TOIOB MHKATICYTNPOBAHHOTO **AC B 3KCIIepMMEHTAX in
vitro u in vivo.

Marepuanbl n meToabl

Anpa CaCO, 6b11M OTyYeHbI MyTeM CMENINBaHNsA B SKBU-
BaJIEHTHBIX KOJIMYECTBAX COJIEN CaCl2 u Na,CO,. [lns cos-
[aHMA TIONMMEPHO OOONOYKM HOCHUTENell ObIIM MCIIOND-
30BaHBI Ye/I0BEYeCKNIT CbIBOPOTOUHbI amboymun (HCA) u
nybunbHas kucnota (JK). st mporenypsl paguakTUBHOTO
MedeHVs1 Obl1 BpIOpaH xemarmpyromuit areHT pSCN-Bn-
DOTA (Sigma-Aldrich). B mpucyTcTBMu yKCycHOM KICIO-
THI ¥ AUSTUICHTPYAMUH MEHTAYKCYCHOI KMCIOTBI XeIaTop
6b171 koBaneHTHO mpyunT K YCA n Biocnenctun Mmopudu-
nyposaH “*Ac. [l 9KCIIepUMEeHTOB in vitro Oblna UCIONb-
30BaHa K/IETOYHAsH MMHMA KapIMHOMBI LIIEJIKM MaTKI Yero-
Bexa (HELA), xynpruBupyemas B cpefe Ha ocHoBe Alpha
Minimum Essential Medium (Alpha-MEM), ¢ no6aBneHn-
eM ¢ertanpHoit 6br4ueit ceiBopoTky (OBC, HyClone, USA),
ynorparmyramuta I (Lonza, Switzerland) n nennumnmnna/
crpenrromunmHa (Biolot, Russia). Busyanusanus cTpykTyp
Obl/1a IIPOBEJieHa C MCIIONb30BaHMEM alleTOKCUMETIT Kallb-
nenHa (kampuenn AM), npomupus noguga (IIV) u guru-
apoxmopupn 4, 6-guamupuHo-2’-penwnunona (JAIIN).
[l 9KCIIepMMEHTOB in Vivo OBUIM MCIIONB30BAHbI KPbICHI
muHnn Wistar Bospactom 9-10 Hefesnb.

Pe3ynbratsl

Braropaps pa3pab0oTaHHON TEXHOIOIM MHKAIICYIMPOBaHNA
PafMoN30TOIa, YHAIOCh SOCTUTHYTh BBICOKOI 3 eKTuB-
HOCTM YHiep>KUBaHMA HOYEPHUX M30TOIIOB: yaepxanue *'Fr
mocturno 54,5+3,6% cmycra 28 pHeit (yreuxa mis *'Fr co-
craBmia 45,5+3,6%, a st 2°Bi <22%). In vivo akcriepumeH-
THI TIOATBEPAWIN CIOCOOHOCTD YaCTHUI YAEPXKMBarh “*Ac
U €ro JJoYepHue U30TOoIbl. AKTUBHOCTD «CBOOOAHOrO» **Bi
ipu BBefieHnu *Ac-HSA B moukax u Mode 6blTa 3HAYNTeb-
HO BBIIIle B CPaBHEHUM C pa3pabaTbiBaeMbIMI HOCUTE/IAMU

*»Ac. B uacTHOCTH, YpOBeHb aKTMBHOCTY OT *Ac-HSA B Te-
yeHye 240 4acoB HaxoamWICA B npegenax 19+20% msa nmodex
n ot 26+3,1% pmo 16,5+4,1% pna moun. B To xe Bpems, npu
BBeJleHNI pa3pabaThiBaeMbIMU HOCUTELIMU “*AC ypOBeHb
aKTMBHOCTH B TIOYKAX U MOYe OBUI IPUMEPHO OFMHAKOBBIM
B TedyeHIe Bcero nepuopa Habmopenns (ot 4 1o 240 4) — me-
Hee 5%. ITO CBUAETENbCTBYET 06 OTCYTCTBUY 3HAYUTEIBHOIL
YTeUK! HOYEePHNX M30TOIIOB U3 IOIMMEPHbBIX HOCUTEIEI.

3aknyeHue

B nannoit pa6ore 6bimu nsydenpt CaCO, wactuipl ¢ 1o-
JIMMEPHOIL 060JI0YKOJT Pa3HOrO pasMepa, UCIOIb3yeMble B
KayecTBe HOCKUTeNell /I MHKANCynsanuu “*Ac (tepaneBTu-
4eCKOro anbga-sMUTTEPa) U YAEPIKAHNA ero JOYEePHIX 130-
TOIOB BO BpeMsI MCIIBITaHMIA in vitro u in vivo. Ilonnas usnu-
KO-XMMMYECKasl XapaKTePUCTNKa HOCUTENEN TTOATBepuIa
uX 6MOCOBMECTUMOCTD M CTaOMIBHOCTD B OMOIOTMIECKUX
cpenax. bonee Toro, He 6bUI0 0OHAPY>KEHO CYILIECTBEHHDBIX
MOPGOIOrNYecKNX M3MEHEHNU!I B IIOYKaX, YTO CBUAETENb-
CTByeT O XOPOIINUX yAEP>KMUBAIOIINX CIOCOOHOCTAX paspa-
OOTAaHHBIX HOCUTENEN U, KaK CTIECTBIE, UX TOBBIIIEHHOM
HOTEHIMAe K YAeP)KaHUI0 TOKCUYHBIX JOYePHIUX PAAIOHY-
K/IMIOB BO BpeMs anbga-Tepannin.

bnaropapHocTu

PaboTa BbIIONHEHA IpK (PMHAHCOBOIT OAmepKe Poccnit-
ckoro Hay4Horo ¢oHga (mpoext Ne 19-75-10010). Yactb
paboThl MO B3aMMOMENCTBMI0 Pa3pabOTAHHBIX YACTHUI] C
OMOMOrMIeCKMMI CHUCTEMaMIl TIOAAep)Kana Poccuiickum
Hay4uHbIM (onzom (mpoext Ne 19-015-00098).

KnioueBble cnoBa

[TonmaneKTpOMUTHBIE KAIICYIbI, if Vivo, 61opacnpeieNieHne,
PafMOHYK/IN/IbI, JOUepHIe N30TOIIbI, YepKaHue.
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Introduction

Currently, if a patient with acute myeloid leukemia (AML)
does not have valid results needed for cytogenetic and mo-
lecular group risk stratification, he is an “absolute candidate”
for allogeneic hematopoietic stem cell transplantation (allo-
HSCT). At the same time, up to 15% of all AML patients
have molecular genetic abnormalities that do not require
such a serious intervention as allo-HSC (Dohner et al., 2017)
T. Thus, in 15% of patients allo-HSCT could be avoided with-
out harming treatment results (Duarte et al., 2019). Our aim
was to assess the economic effect of the organized logistic of
biosamples (“day-to-day” delivery) and centralized molecu-
lar-genetic diagnostics at the onset of AML.

Materials and methods

For our calculations, the data on AML incidence per 100.000
population in each of the regions of Russia were used, ob-
tained from the book “Malignant neoplasms in Russia in
2017 (morbidity and mortality)” edited by A.D. Kaprin. et
al. The population size in each of the regions was obtained
from the operational data of RosStat as of January 1, 2020.
The annual incidence of AML in the region was calculated
as the multiplication of AML case numbers per 100.000 sub-
jects by the total population of the region, being normalized
for 100.000. The probability of being diagnosed with AML
in particular region was calculated as the ratio of the AML
incidence per year in the region to the total number of pa-
tients diagnosed with AML around the country. Calculation
of the molecular-genetic diagnostics cost, (detection of the
fusion genes: CBFB-MYHI11A, CBFB-MYHI11E, PML-RARA
berl, PML-RARA ber2, PML-RARA ber3, CBFB-MYHIID,
RUNX-RUNXT1I, determination of the FLT3, NPM1, TP53
genes status, conventional (standard) karyotyping) was per-
formed at the Planning and Economic Department of the
National Medical Research Center of Hematology (Russian
Health MInistry). The cost of induction therapy (Stage 1),
allo-HSCT (Stage 2), and a year of post-transplant follow-up
(Stage 3) were taken from the results of a pharmacoeco-
nomic analysis carried out in 2017 on behalf of the Russian
Government. Tariffs for the delivery of bio-samples from the
regions to Moscow (“day-to-day”) were taken from the price
list of one of the international express-courier service. Based
on these data, taking into account the likelihood of AML
diagnostics in a particular region, the weighted average de-
livery cost was calculated. The work compared the generally
accepted model (M1), in which a patient with AML is an ab-
solute candidate for allo-HSCT, and Stages 1-3 are included
in the cost of such treatment, and the model (M2), in which
the costs of biomaterial delivery and molecular-genetic ana-
lysis, for 85% of patients — the costs of Stages 1-3. For 15% of
the cohort, only the Stage 1 costs were calculated.
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Results

The result is presented in a graph showing the difference
between M1 and M2 models (with cost reduction) and the
number of patients. Hence, the annual cost reduction for 100
people is 68.14 million roubles, for 1000 AML cases, 681.4
million roubles, if covering the entire cohort of adult AML
patients (about 1.500 people per year, excluding early mor-
tality). This value exceeds 1.022 million rubles (1.022 billion
roubles per year).

2000 4

1500 -
1000 -

500 -

Cost reduction, min. rub

0 T T T T 1
0 500 1000 1500 2000 2500

AML patients per year

Number of

patients 1 100 250 500 1000 1500 2000

Cost reduction, 068
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min. rub.

Figure 1. Dependence of the difference between M1 and
M2 (cost reduction) and the number of patients

Conclusion

Organization of biosamples delivery from regions, central-
ized molecular genetic diagnostics and decision-making on
allo-HSCT based on these data will reduce the therapy time
for a certain cohort of patients with a favorable prognosis,
in whom the results of conventional chemotherapy have ac-
ceptable results. All this will make it possible to save signif-
icant funds annually (up to 1.022 billion rubles a year), thus
providing free hospital facilities for other patients with indi-
cations for allo-HSCT.
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BeepeHue

B HacTosiee BpeMst B Cydae, eC/IM Y MALEHTa C OCTPBIM
muenongHbiM terikozom (OMJI) He BbITIOTHEHBI MCCIENOBA-
HIisI, HeOOXOMMbIe [/Is1 CTpAaTUMKALIMM Ha TPYIIY pUCKa
(IMTOTreHeTMYeCKOe M MOJEKY/IAPHOE UCCIeNOBaHNUe), OH
SIBJIsIETCSL A0COMIOTHBIM KaHAMIATOM /I IIPOBEIEHUS eMy
TPaHCIUTAHTAIUM A/UTOT€HHBIX TeMOIMOITIYECKUX CTBOJIO-
Boix KieTok (amno-TT'CK). IIpu atom mo 15% (Dohner u
coaBT., 2017) Bcex manuenToB ¢ OMJI nMe0T MonmeKynAp-
HO-TeHeTNYecKue 0COOEHHOCTH, He TpeOyIoline TaKoro ce-
pbesHoro BMernarenscrBa kak avro-TI'CK. Takum o6pasom,
y 15% maIueHTOB TPAHCIUIAHTAL[US MOTEHIIMATIBHO MOITIA
Obl OBITH MCKIIOUEHA 13 TporpaMmsl Tepamuu (Duarte u
coaBT., 2019). Llenpio paboThl 6BITA OLIEHKA KOHOMIUE-
ckoro addexTa OT BHEAPEHMsT OPraHN30BAHHOI JOCTABKI
61o06pasuoB (mocTaBKka Omomarepuana NeHb-B-[i€Hb) U
LIEHTPA/IM30BAHHOM MOJIEKY/IAPHO-TEHETUYIECKON JIMarHo-
ctuku B gebrote OMIJIL.

Marepuanbl n metToabl

Hst pacyeToB O6BUM UCIONB30BAHBL JAHHBIE O 3ab0reBae-
mocTt OMJI Ha 100000 HaceneHuA B KaXK/IOM U3 PETMOHOB
Poccnn, nonmyyeHHble U3 CIIpaBOYHMKA «3/10Ka4eCTBEHHBIE
HOBooOpasoBauus B Poccuu B 2017 rony (3aboneBaeMoCTb
U CMepPTHOCTb)» mof penakiueit Kampmuua A.Jl. u coasr.
YncneHHOCTh HaceleHus1 B KaX/OM U3 PErrOHOB OblTa
IIOTy4eHa M3 OIepaTMBHBIX AaHHBIX Poccrara Ha 1 sAHBa-
ps 2020 ropa. ITokasarens 3abonesnx OMJI B obnmacTu B
rOJ| PaCCYMTHIBAICS KaK MPOU3BeeHNe MmoKasarens 3a60-
neBmnx Ha 100 ThIC. HaceneHMs Ha YUCIEHHOCTb Haceje-
HUA 06macTy, HopMypoBaHHoe Ha 100 Tbic. BeposTHOCTD
muarnoctukyu OMJI y denoBeka U3 0671aCTM BBIYMCIIAETCA
KaK OTHOIIEHNE [TOKasaTe/si 3a00/IEBIINX B IOfl B 00/macTu
K 00lI[eMy YMCTy MalMeHTOB ¢ AMarHocTupoBaHHbBIM OMJI
10 cTpaHe. PacyeT cTOMMOCTM YCIYT IO IPOBENEHNI0 MO-
JIEKY/IAPHO-T€HEe TYEeCKOI AMAarHOCTUKY, (OIIpeeieHNe Ha-
mausa xuMepHbIx renos CBFB-MYHI11A, CBFB-MYHI11E,
PML-RARA bcrl, PML-RARA bcer2, PML-RARA bcr3,
CBFB-MYHI11D, RUNX-RUNXTI1, omnpegneneHye MyTalu-
OHHoro craryca reHos FLT3, NPMI, TP53, crangapTHOoe
LMTOTEHETMYECKOE VCCIIENOBAHE) ObIT BBITIOTHEH B [/IAHO-
Bo-akoHOMI4eckoM otfene OI'BY «HMMII] remaromnornm»
Mumnsppasa Poccun. CToMMOCTb 9TanoB MHIYKIMOHHON
tepanuy (dtam 1), TpaHCIUTAHTAIMM Q/UTOTEHHBIX T'EMIIO-
MMO9TUYECKUX CTBOMIOBBIX KI€TOK KpoBu (IJtam 2), u ropa
MMOCTTPAHCIUIAHTAL[MOHHOTO HabmioneHus (Irtam 3) Obta
B3sTa U3 pe3ynbraroB (apMaKOSKOHOMUYECKOTO aHA/IN3a,
npoBefieHHoro B 2017 rofy 1o nopy4eHnio npaBuTeNbCTBA
P®. Tapudsbr Ha fOocTaBKy 611000pa3I[OB U3 PETVOHOB B T.
MockBa («IeHb-B-/ieHb») ObIIV B3ATBI U3 MPAC-TINCTA Ofi-
HOM Y3 MEeX/YHapOJHBIX KOMIAHMII 3KCIIPeCC-TOCTABKY

TPY30B 1 JOKYMeHTOB. Ha ocHOBaHMM 3THX JJaHHBIX C y4e-
TOM BepOATHOCTM AuarHocTuku OMJI B ToM MaM MHOM
peruoHe Oblla paccyuTaHa CpefHEB3BELICHHAS CTOMMOCTD
moctaBKu. B paboTe cpaBHUBaIACh OOIEIPUHATAS MOZEIb
(M1), B xoTopoit maryeHT ¢ OMJI siBiseTCs: abCOMOTHBIM
kaugumaToM K awto-TT'CK, 1 B CTOMMOCTH TaKOTO JIeYeHMS
3aKIanbIBa0TCs dransl 1-3, u Mogenb (M2), B KOTOPOII A
BCeX MAI[IEHTOB 3aK/IaJbIBAETCI CTOMMOCTb JOCTaBKM O10-
MaTepuana U MOJEKYIAPHO-TeHeTUYeCKOTo aHamusa, A
85% maIMeHToOB — CTOMMOCTDb DTarnoB 1-3, u g 15% Tosb-
KO CTOMMOCTH JTama 1.

Pe3synbtathbl

Pesynbrar nmpepcrasier Ha rpaduke 3aBUCHMOCTI Pa3HU-
bl MeXHY M1 1 M2 (cOKOHOMJIEHHBIE CpPefiCTBa) U YICIIOM
manueHToB. Tak exxeroguas skoHomus mist 100 deoBeK co-
craBeT 68,14 miH. py6eit, gt 1000 - 681,4 mitH. pyoOiiei,
B CJIy4ae )Ke OXBaTa BCEro B3POCJIOro HaceleHMs (mopspika
1500 4enoBeK B rof, 6€3 ydeTa paHHell JIeTaJIbHOCTI) — 9TOT
IoKa3aTenb IpeblmaeT 1022 miH. py6meit (1,022 mipg.
py0ieit B Tox).

3aknyeHue

OpraHusauns OCTaBKU OuomMareprana 13 periuoHoB, [eH-
TpaM30BaHHAS MOJIEKY/ISAPHO-TeHEeTHYEeCKasi AMArHOCTUKA
u npuHsATHe petuenns o anno-TTCK ocHOBBIBasCh Ha ITUX
IaHHDIX, O3BOJIUT COKPATUTh BpPeMs Tepamuy /Il OIpe-
Ie/IeHHOI! KOTOPTBI MAIMIEeHTOB U3 TPYIIIBI 61arompusTHO-
r0 MPOTHO33, Y KOTOPBIX pe3y/IbTaTbl KOHBEHIIMOHAIBHOI
HOMMXVIMUOTEPANINY MMEIOT [IpUeM/IeMble pe3y/IbTaTel. Bee
9TO IIO3BOJIUT SKOHOMMUTb €XKETOFHO 3HAYNUTETIbHBbIE CPef-
ctBa (70 1,022 mipa. py6ieit B rof) mpy 3TOM BICBOOOXKast
KOEYHBINT OHJ /I PYrMX MALMEHTOB C IMOKA3aHUAMU K
amno-TTCK.

KnioueBble cnoBa

Ocrpblit Myeno6macTHbll neiikos, ato-TTCK, ontumusa-
IV PAcXofoB, GapMaKOSKOHOMIIECKOE MOJIeTMpPOBaHNe.
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Introduction

Allogeneic hematopoietic stem cell transplantation (allo-
HSCT) is the therapy of choice for many patients with he-
matological malignancies and solid tumors. In 2018, accord-
ing to the EBMT data, 19630 allo-HSCTs were performed,
which is a 4-fold increase in transplant activity over two
decades [1]. Despite the fact that the number of haploiden-
tical transplants is increasing, about 50% of all allo-HSCTs
are performed from unrelated donors [1]. 47% donations of
hematopoietic stem cells (HSC) were from unrelated donors,
according to the National Research Center for Hematology
(NRCH). Preparation for donation of HSC is a multi-stage
procedure, including the joint work of many departments,
while organizational and methodological aspects were still
not well described. Our aim was to demonstrate the struc-
ture and efficiency of the procedure of searching and dona-
tion of HSC from Russian unrelated donor within the frame-
work of the NRCH searching group.

Materials and methods

Each patient is evaluated by a specialized medical commis-
sion for selection of patients for allo-HSCT at the NRCH.
If there are indications, and there are no contraindications
for allo-HSCT, as well as in the absence of an HLA-identical
donor, the patient undergoes procedures for searching of un-
related donor. The algorithm of actions is shown in Figure 1.

Results

From January to June 2020, 49 patients underwent a search
for unrelated donor in the Russian Federation. According to

the results of this search, 20 patients were selected for allo-
HSCT from related donors (haploidentical, syngeneic);
asearch for an unrelated donor was started in 25 patients, and
4 patients did not appear for repeated discussion. 122 unre-
lated donors were activated for 25 patients (median number
per a patient was 5 (range 1 to 11)). 56 donors were exclud-
ed from further search before requesting blood samples: 31
donors after retyping at a low resolution had the matching
result 8/10 or less. 25 donors refused, or were not activated
for subsequent processing for other reasons. 66 blood sam-
ples from potential donors were requested for screening the
blood-borne infections and high-resolution typing. Howev-
er, only 38 samples were received, 28 requests were denied
for various reasons (medical causes, 10; personal refusals, 6
cases; absent contacts with donor for more than 7 days, 8
cases; quarantine for a new coronavirus infection, 4 cases).
Among the received 38 blood samples, 35 were subjected to
high-resolution typing; donation was cancelled in one donor
due to hepatitis B positivity of blood sample; 2 patients did
not come for a second discussion. 17 matched donors were
found among 35 typed samples of 13 patients (three patients
had 2 matched donors). Thus, 12 HSC donations were per-
formed. One donation was postponed with quarantine due
to a new coronavirus infection. 12 patients didn’t have unre-
lated donor, but 3 of them already underwent haploidentical
HSCT, 3 patients were planned to undergo haploidentical
HSCT, contact was lost with 5 patients, donor search for 1
patient was continued due to the absence of a haploidentical
donor. Moreover, we analyzed the time intervals required:

Unrelated donor search

— }

B

Number of unrelated donor
(9/10 and more) in the
RF>5

Number of unrelated donor
(9/10 and more) in the RF<5),
foreign registers >20

Number of unrelated donor (9/10
and more) in the RF 0), foreign
registers <20

v i 7

v

Start searching donor in the RF

Start searching donor in the RF | |
in case of failure, start
searching donor in foreign

Start searching donor in
foreign registers

e S ]
i Searching donor limited by

S . clinical situation, but

i patient has haploidentical

donor

Figure 1. Algorithm for searching unrelated HSCT donors

132

CTT JOURNAL | VOLUME 9 | NUMBER 3 | SEPTEMBER-OCTOBER 2020

|___pi Considering realization of
! haploidentical HSCT, if
> patient has haploidentical

1
- donor

@ cttjournal.com



| ORGANIZATIONAL ISSUES

- 3 to 54 days passed from a request to obtaining a blood
sample (median of 10 days);

- 10 to 64 days - from obtaining a blood sample to high res-
olution typing results: (median, 24.5 days);

- 12 to 48 days - from high-resolution typing results to HSC
donation (median of 39 days);

- 33 to 108 days from requesting blood sample to HSC dona-
tion (median of 73 days). For example, in Japan, the same time
interval is 140 days, but this study included 203 patients [2].

Conclusion

Preparation for HSC donation is an important stage that in-
volves complex organizational and methodological aspects.
The data presented demonstrate large amounts of work car-
ried out by the searching group.
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Opl'aHVBaU,VIOHHO-METO,[lW-IECKVIE 0c0beHHOCTM 0T60pa Had TPAHCMJIAHTALUIO N MOUCK HepoaCTBEeH-
HOro JoHOpA: ONbIT HaunoHanbHOro uccienoBaTenbCKoro LLleHTpad remaronorumn

Bepa A. BacunbeBa, Jlapuca A. Kyspmunna, Muxaunn IO. [I[pokos, AnHa A. [ImurpoBa, Onbra C. Crapuxosa,
Tarbana B. Tanonosa, Enena H. ITapoBuunnkosa, Banepuii I. CaBuenko

HavyuonanvHulii meouyuHckuii uccniedosamenvckuti uenmp eemamonoeuu, Mockea, Poccust

BeepeHue

TpaHCIUTaHTaNVMsT JIOTEHHBIX T'€MOIIOITUYECKUX CTBO-
noBeix Kietok (amro-TTCK) sBisercss Tepammeit BribOpa
IUIsI MHOTMX TAIMEHTOB C 3a00IEBAHMAMM CUCTEMBI KPOBU
u comupHbIX omyxoneit. B 2018 1., mo ganupim EBMT, BbI-
nonHeHb! 19630 amno-TI'CK, 4to cocraBnAer 4-x KpaTHOE
yBe/MYeH)e TPAHCIVIAHTALVIOHHOM aKTMBHOCTY 3a IBa Jie-
catunetns [1]. VI HecMOTps1, Ha TO, YTO KOMYECTBO TaIljIo-
VIEHTUYHBIX TPAHCIUIAHTALMI YBEIMYMBAETCA, OKO/O 50%
Bcex amno-TT'CK 3aHMMAT TpaHCIUIAHTALUM OT HEpOJ-
cTBeHHBIX ToHOpOB [1]. ITo manueiM HMUII rematomnorum,
Ha HEpPOJCTBEHHBIX IOHOPOB Ipuxopurcs 47% oT Bcex Jo-
HAIMIT TeMOITOaTIYecKuX cTBONMOBbIX KiaeTok (I'CK). IToxaro-
ToBKa K fjoHanuyu ['CK - aTo MHOrOCTyNeHYaTas Mporenypa,
BK/IFOYAIOIIAs COBMECTHYIO pabOTy MHOTHUX IIOZpasfie/ieHNIT
[IPY 5TOM OpPTaHM3AIMOHHO-METOIYECKIe OCOOEHHOCTH [0
CIX TIOP OMMCAHbI HEZOCTATOYHO Xopoto. Llep paboTsL: mo-
Kasarb CTPYKTYpPy U 3¢pPeKTUBHOCTD IPOLIEAYPDI IONCKA U
3aroToBkM I'CK OT poccuiickoro HeponCTBEHHOTO JJOHOPa B
pamkax pabotst rpymmnst norcka B HMII remaromorun.

Marepuanbl n meToabl

ITepen mposemennem awio-TTCK B HMMII remaronorun
Ka)KIbIJI TAIMeHT IPOXOAUT depe3 CIenManu3/pPOBaHHyIo
BpayeOHyI0 KOMUCCHIO IO OTOOpPY IAI[VIeHTOB /I IpOBe-
menus amno-TTCK, 4ro sABAAeTCA IepBBIM 3TalloM 0T6O0pa
MIAIIMEHTOB. B c/lydae HammumsA IOKasaHMII M OTCYTCTBUSA
npotusonokasanuit K auto-TI'CK, a Taxoke mpu oTCyTCTBUM
HLA-upentiyHOrO IOHOpPA, 60IBHOMY ITPOBOAATCSA HpOILie-
mypol noncka u 3aroToBky 'CK oT HepofCTBEHHOTO JOHOpa.
AJropuTM JIelicTBUII IpeicTaB/eH Ha pucyHKe Ne 1.

Pe3ynbratbl

C anaBaps o uionb 2020 T. 49 manueHTaM BBITIONTHEH Ipef-
BapUTE/IbHBIN ITIOMCK B HEPOJCTBEHHOIO JioHopa B P, no
pesynbrataM Kotoporo 20 manueHTaM BbIOpaH B KadecTBe
TOHOpa POACTBEHHBIN JOHOP (TaIIONJeHTIYHbII, CUHTEeH-

HbII1), 25 60/IPHBIM HayaT IIOMCK HEPOACTBEHHOTO JOHOPA,
a 4 manMeHTa He SBWINCH /I MOBTOPHOTO OOCY>XKAEHM.
s 25 manmeHTOB 6BUTO aKTUBMPOBaHO 122 monopa (Me
Ha offHoro manyenTa 5 (1-11)). o atana 3ampoca 06pasios
KPOBM 56 TOHOPOB ObIIM VCK/TIOYEHBI U3 JIaTIbHEIIEro 1o-
ucka: 31 JoHOpa JOTUIIMPOBAIN 1I0 HU3KOMY paspelleHNIo
B perucTpe — MONy4eH pe3ynbTaT coBnajeHne 8/10 u MeHee,
25 ZOHOPOB OTKA3aMNCh WM He OBUIM aKTUBMPOBAHbI IS
HasbHelIIell paboThl 0 APyruM mpudnHam. Takum obpa-
30M, 6BLIO 3aTIPOLIEHO 66 06PA3I[0B KPOBY IOTEHI[MATBHBIX
nonopoB I'CK i mpoBeseHusi 00C/emoBaHMs Ha reMo-
TPAHCMUCCHUBHBIC MH(EKLMY U TUIMPOBAHN IO BBICOKO-
My paspentennio. OfHaKO MOTy4eHO Bcero 38 o6pasios, a
Ha 28 3aIIpOCOB IO/Ty4YeH OTKa3 IO PA3/JIMYHBIM IPUIMHAM
(MeguiHCKMiT 0OTBOJ, — 10, IMYHBIA OTKA3 — 6, HET CBS3M C
IoHOpOM Oojiee 7 fHel — 8, KApaHTUH IO HOBOJ KOPOHa-
BUpyCHOI umHPekuuy — 4). V3 38 nomy4eHHbIX 00pa3LoB
KPOBY BBIIONHEHO 35 TUIMPOBaHUIL, B 1 ob6pasiie KpoBU
OBI/IV BBISIB/IEHBI MapKepbl BUPYCHOTO TeratuTa B 1 B cBsi3n
C 9TUM TUIIMPOBaHNUE He IPOBOAUIOCH, @ JOHOP OB OTBe-
IIeH OT JOHALMY, 2 TTAIIEHTA He SIBUINCH Ha IIOBTOPHOE 06-
cyxpeHnue. V3 35 mpoTUIMPOBaHHBIX 00Pa3I[0B HaliieHOo 17
COBMECTHMBIX JJOHOPOB /1A 13 manmeHToB (y Tpex 60/IbHbIX
10 2 COBMECTUMBIX JOHOpa), BbinonHeHo 12 goHaumii I'CK,
1 moHALMA OT/IOXKEHA M3-3a KapaHTMHA 110 HOBOJ KOPOHa-
BUPYCHOI MHGeKIy. 12 manyeHTaM Ha TeKYIUil MOMEHT
He yIa7I0Ch HATH IOHOPA, 13 HNUX 3 Mall¥ieHTaM BbIIIO/THEHA
ramtoupentaHast TTCK, 3 60/1pHBIM ITaHNPYETCs IPOBe-
nenne rannoupenTnynoit TI'CK, ¢ 5 maumueHTamMn yTepsaHa
CBA3b, 1 GOMIBHOMY IIPOMO/DKAETCS MOUCK JOHOPA B BUAY
OTCYTCTBUSI FAIVIOMAEHTUYHOTO HoHOpa. Taxke ObIn mpo-
aHa/M3MPOBAHBI U BpeMeHHbIe MHTEPBAJIbI, TaK:

- OT 3aIIPOCa JI0 TIOTy4eHNst 06pasija KpOBY IIPOXOIIIIO OT 3
10 54 nueit (Mennana 10 mgHein);

- OT Mo/Ty4eHus ob6pasiia KpOBM JO TIOTyUeHN Pe3y/IbTaTOB
TUNMPOBAHYA 10 BBICOKOMY paspewenuo ot 10 no 64 nueit
(Mepnuana 24,5 qus);
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- OT HO/Ty4YeHMs TUIIMPOBAHNA 110 BHICOKOMY pa3pellieHNIo
no nposenenus poHanuu 'CK ot 12 no 48 pueit (Menuana
39 nHeit);

- oT 3ampoca o6pasua kposu g0 gonaryy I'CK ot 33 go 108
nueit (Memmana 73 fgHs1). B cpaBHeHMHU C ONBITOM JpPYTUX
CTPaH 3TOT CPOK — CYIIeCTBEHHO KOpoUe, UeM, HallpuMmep, B
SInoHny, rEe MeXAY 3aIpocoM 06pasiia KpoBY HEPOLCTBEH-
Horo foHopa u goHanuert [CK npoxoput 140 nHell, ogHaKo
B 9TO MCCIIefloBaHe ObII0 BKI0YeHo 203 manyenTa [2].
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3aknioyeHue

ITopgroroska K goHauuy I'CK BakHBIN 3Tall KOTOPbIIL MMe-
€T CTIOYKHYI0 OPTaHM3allIOHHO-METOAMYECKYI0 CTPYKTYPY.
[TpepcTaBneHHble JJaHHBIE TOBOPAT O OOJBIIOM OOBeMe
IIPOBOJYIMOJL pabOTBI IPYILIION ITOKCKA.

KnioueBble cnoBa

HepopncTBeHHDBIT [OHOP, NMOMCK, TUNMPOBAaHMUE, NOHALMA
reMOIIO3TUYECKNX CTBOMIOBBIX KIeTOK, Poccuiickas Depe-
pamus.

Efficiency evaluation of forecasting the drug needs for allogeneic hematopoietic stem cell
transplantation using a simulation method: The busulfan case study

Vadim V. Zubkov, Mikhail Yu. Drokov, Roza I. Yagudina, Tatiana I. Kupriyanenko, Galina A. Arkhipova, Larisa A. Kuzmina,

Elena N. Parovichnikova

National Research Center for Hematology, Moscow, Russia; Sechenov First Moscow State Medical University (Sechenov University),

Moscow, Russia
Contact: Dr. Vadim V. Zubkov, e-mail: zubkov.v@blood.ru

Introduction

Forecasting drugs needs by healthcare professionals is one
of the most important elements of drug provision, includ-
ing in allogeneic hematopoietic stem cell transplantation
(allo-HSCT). Within the conditions of increase in budget
expenditures for the provision of medical care, the necessi-
ty to search for new more accurate forecasting methods that
could, on the one hand, prevent drug shortages, and, on the
other hand, prevent their “write-off” after the expiration
date, is becoming more acute. The poor knowledge of this
issue and the use of mainly “intuitive” methods and expert
assessments for forecasting predetermined the goal of this

study. Our objective was to evaluate suitability of the simula-
tion method for determining the need for drugs using busul-
fan as typical example of purchases in hematological clinics.

Materials and methods

To create a simulation model, we used the anthropometric
data of 102 patients with hematological malignancies, who
underwent allo-HSCT at the National Medical Research
Center of Hematology over the period from 2017 to 2018.
The body weight value among the patients was distributed
according to the normal law (Kolmogorov-Smirnov test
p=0.2). The simulation was carried out using the R language
in R Studio software and the dplyr package. To increase

MAD

(Mean Absolute Deviation for 43 allo-HSCT patients)

Weight simulation, +20%
Weight simulation, +19%
Weight simulation, +18%
Weight simulation, +17%
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Weight simulation, +11%
Weight simulation, +10%
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Weight simulation, +9%
Weight simulation, +8%
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Weight simulation
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Figure 1. Sample calculation of busulfan requirements using MAD approach
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accuracy, the simulation was run 1000 times. The need for
43 patients was predicted with a busulfan dosage regimen
of 8 mg/kg. Likewise, the models were built with a progres-
sive increase in the value of demand by 1-20%. The data on
the real need for 2019 for pre-transplant conditioning with
8 mg/kg busulfan were used as a validation sample. The ac-
tual requirement for 43 patients in 2019 was 26,400 mg. To
assess the quality of the forecast, the method of mean abso-
lute deviation (MAD) was used, which was calculated as the
absolute average value of difference between the “predicted”
(simulation) and “actual” (data for 2019) cost values.

Results

The principal results are shown in Fig. 1. When assessing
quality of the forecast using the MAD method, it was found
that the mean absolute deviation (MAD) was minimal, if

using a simulation model with an increase in costs of 3%.
In this case, the deviation from real indicators was 921 mg,
while the maximum deviation was obtained using the model
with an increase in costs by 20%, thus comprising 4627 mg
of busulfan.

Conclusion

As based on the results of this work, we can state that the
simulation method for determining the need for medicines
may be used to calculate the amount of a drug required for
the purchase, with a minimal forecasting error.

Keywords

Medical drugs, forecasting of needs, simulation, busulfan,
allo-HSCT.

OueHka Bq)d)EKTI/IBHOCTVI NMPOrH03npoBaHNA I'IOTpEﬁHOCTI/I B JIeKaPCTBEHHbIX Npenapatax gnga Hyxn
TPAHCMNAHTALUW aJITIOTe@HHbIX reMOono3TUYeCKNX CTBOJTIOBbIX KJITETOK C UCMOJ1Ib30BdHUEM CMMVYNA-

LIMOHHOTO MeTofla Ha npuMepe bycynbdaHa

Bagum B. 3y6koB, Muxamn 1O. [Ipokos, Posa I1. Arynuna, Tatbsana V. Kynpusanenko, Fanuna A. Apxumnosa,

JTapuca A. Kysbmuna, Enena H. IlapoBnmuHukoBa

HayuonanvHouii meOuyunckuii uccnedosamenvckuti uenmp eemamonozuu, Mockea, Poccus; Ilepeviii Mockosckuil 2ocyoapcm-
8eHHblil meduyunckuti ynusepcumem um. V. M. Ceuenosa, Mocksa, Poccust

Beepenue

Ormpepenenne TOTpe6HOCTN B JIEKAPCTBEHHBIX IIpelapaTax
(JITI) crenyanucramMy 37paBOOXPaHEHMsT — OJVH U3 BaX-
HeJIINX 37IEMEHTOB JIEKaPCTBEHHOTO O0eCIeYeHusI B TOM
4uCiIe ¥ IPY TPAHCIUIAHTALMM Q/UIOT€HHBIX FeMOIIOaTIYe-
CKMX CTBOJIOBBIX KJIETOK. B YC/IOBUSX MMOCTOSIHHOTO YBeIN-
YeHUsI PacXofoB OIOfPKeTa Ha OKa3aHMe MeIMIIVHCKOII I10-
Mol 060CTpsIeTCsI HeOOXOAMMOCTD B ITOMCKE HOBBIX O0rtee
TOYHBIX CIOCOOOB IPOTrHO3MPOBAHN, KOTOPbIE MOTIN OBI, C
OJIHOJI CTOPOHBI, penoTBpaTuth geduunt JII1, a ¢ gpyroit,
IPeAyNpefuTh UX CIIMCAHNE 10 UCTeYEeHNN CPOKa TOIHO-
cru. Crrabast u3y4eHHOCTb JAHHOTO BOIIPOCA 1 MCIIO/Ib30Ba-
HIe [JIs1 IPOTHO3UPOBAHISI, B OCHOBHOM, «VMHTYUTUBHBIX»
MEeTOJIOB 1 9KCIIEPTHBIX OLICHOK IIPefOIpee/IIo Lielb Ha-
crosiero mccaegoBanus. Ienb paboTbl COCTOsIA B OLIEHKe
IIPUTOFHOCTY CUMY/IILMOHHOTO METOA [JIs1 OIpefie/ieHIs
OTPeOHOCTY B JIEKAPCTBEHHBIX IIperaparax Ha IIpUMepe

Oycynbdana.
MaTepMan bl 1 METOADbI

[ moCTpoeHMs CYUMY/IALMOHHONM MOJeIN ObLINM MCHOJb-
30BaHBl aHTPOIOMeTpMYecKNe JaHHble 102 IanueHToB C
3a00/IeBaHNAMM CUCTEMBI KpOBY, KOTOpbIM amno-TT'CK
6buta BeinonHena B ®T'BY «HMMUI] rematonornn» B mepu-
of, ¢ 2017 no 2018 rr. 3HayeHMe Macchl Te/la Cpefy Malu-
€HTOB OBUIO PACIIpefie/IeHO COIIACHO HOPMa/IbHOMY 3aKOHY
(xputepuit Konmoroposa-Cmuprosa: p=0,2), Cumynauns
IIPOBOAMIACE C McIonb3oBaHyeM sA3bika R B ITIO R Studio
u naxeta dplyr. s 60/bleil TOYHOCTY CUMYIIALYA MIPO-
Bopmtachk 1000 pas. beima criporHo3upoBaHa MOTPeOHOCTh
I 43 HDalMeHTOB C PEXVMOM H03upoBaHusa Oycynbda-
Ha 8 mr/kr. Taxoke ObUIM IIOCTPOEHBI MOJENN C Iporpec-
CUBHBIM YBelIMYeHMeM 3HaueHus norpedHocTy Ha 1-20%.

B kayecTBe BaMMJAIMOHHON BBIOOPKM MCHOIb30BANCH
IaHHbIe O peajbHOI IOTpebHOCTM 3a 2019 rox Ha mpoBe-
JeHye IPeITPAHCIIAHTALIOHHOTO KOH/IMIIVIOHMPOBaHMA C
ucrnonb3oBanueM Oycynbgana 8 Mr/kr. 3HaueHMe dakTIde-
CKoOIt oTpebHOCTM A 43 manueHToB B 2019 rony okasa-
70ch paBHBIM 26 400 Mr. JI71A OIleHKM KauecTBa IPOTHO3a
VICTIIONIb30BA/IM METOJ] CPeHEro abCOMOTHOTO OTK/IOHEHMS
(MAD), KOTOpBINI PAacCUMTBIBANCA KaK CpefiHee 3HaueHNUe
MOJIy/Ielf PasHUIIbI «IPOTHO3HOTO» (CUMY/IALMOHHOTO) U
«(axTmuIecKoro» 3Ha4eHus 3aTpar (1o gaHHbIM 32 2019 1.).

Pe3synbtathbl

PesynbraTsel mpencTasiensl Ha puc. 1. IIpn onjeHke KayecTBa
IIPOTHO3a ¢ HOMOIIbI0 MeToga MAD ObIIO yCTaHOBIIEHO,
4TO cpefHee abcomoTHOe oTKIoHeHMEe (MAD) 65110 MUHNI-
Ma/IbHbIM IIPY VMICIIO/Ib30OBAHNN CI/IMYIIHIH/IOHHOﬁ Mopgenm ¢
yBenm4eHneM 3aTpaT Ha 3%. B JaHHOM c/Tyyae OTKIOHEHMe
OT peaJIbHBIX IOKa3aTe/IeN COCTaBMIO 921 MI, MaKCUMaJlb-
HO€ K€ OTK/IOHEHVE OBUIO IOTyYeHO HMpPY MCHIOIb30BAHUN
MOZIeNN C yBenudeHreM 3arpaT Ha 20% — OHO COCTaBMIIO
4627 Mr 6ycynbdana.

BbiBoabl

I[To pesynbraTaM ZaHHOI PAabOTBHI MOXKHO TOBOPUTH O TOM,
4gToO CI/IMY)'IFII_H/IOHHIJIIZ METO[ onpenenem/m HOTPC6HOCTI/I B
)'IeKapCTBeHHbIX npenapaTax MOXeT HpI/IMeHHTbCH l'IpI/I pac—
qyeTe HCOGXO,[[I/IMOI‘O K 3a1<yrn<e KoO/Im4yecTBa }IeKapCTBeHHOFO
Ipernapara ¢ MYHMMA/IbHOJ OLIMOKOII IIPOTHO3MPOBAHSL.

KnioueBble cnoBa

JlexapcTBeHHbIe IIpenaparsl, IPOTHO3UPOBaHME IMOTpPeD-
HOCTH, CUMYJ/ISILs, 6YCyIbdaH, MOfieTnpoBaHe.
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- working affiliations;
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Article structure
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sion/Conclusions, References, and Acknowledgements.
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Figures
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- accompanied by numbering and captions (providing an
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Abbreviations and symbols
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language mentioned in parentheses at the end of citation;
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of the first authors et al. and the year of publication, if there
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[lpaBuna opopmneHus craten ang nyonukauum B xypHane CTT

[Tepen mopadvest craTby A MyOAMKALuy, IIOXKATYICTa,
odopmute ee B COOTBETCTBMM C IPUBEIEHHBIMU HIDKE
craHfmapramMyu (MOTyT OBITb MCIO/NB30BAaHBI B KauecTBe
MHCTPYKLMU NIPY HOATOTOBKE CTATbN):

TuTynbHasa cTpaHuua

— Ha3BaHMe CTaTbU HA aHIIUIICKOM A3DIKE;

- nonmaele  PMIO Bcex aBTOPOB CTaTbM; [JOITYCKAeTCH
cokpaleHne ordectsa (Hanp., Olga B. Ivanova, William
M. P. Smith);

— Ha3BaHUe YYPeKIeHI;

— afpec I KOPpeCIOH/IeHIU, BK/TI0Yasi IIOYTOBBII afjpec,
teneoH, Gaxc 1 ajjpec NMEKTPOHHOI OYTBL

(TpaHmua C pe3loMe CTaTbm

TekcT pesioMe CrefyeT IpPeNCTAaBUTb HA AHIIMIICKOM U
PYCCKOM sI3BIKAX, peKOMeHAYeMbIit 06beM — 1500-2000 3HaKOB.
Jo6aBbre pycckoe HazBaHume cTaTbu (M paMuyim aBTOPOB) K
TeKCTy abcrpakTa. Hy)HO Takxe 06aBUTD KITI0UeBbIe CTIOBA
(ot 3 0 8 1A KaXXJIO0T0 pesoMe Ha COOTBETCTBYIOIIEM SA3BIKE)
¥ KpaTKoe 3arjIaByie [y KOMOHTUTYA (o 40 3HAKOB).

(TpyKTypa CTaTby

B opurmHanpbHBIX CTAaThsIX MO/DKHO OBITH COOIOEHO
CTaHJApTHOE NoApaszeneHne Ha «Beenenne», «Marepuabl
(manmeHTs) M MeTOHBI», «Pe3ymbratey u «O6Cyx)eHMIe/
3aK/II0Y€eHI€e/BbIBOMbI».

Pa3mep cTaTby

IIpenmnodTuTenbHBI pasMep CTaTbU COCTaBIsAET MOPANKa
10 mevyaTHBIX CTPAHUI] C JABONHBIM MHTEPBANIOM (OKOJIO
5000 c/1oB), OHAKO HpU HEOOXOAMMOCTU OH MOXKET OBITh
yBenudeH. K meuaTu Tak)ke MpUMHMMAIOTCA CTaTbU MEHBIIETO
pasMepa, Tak KaK, 10 HallleMy MHEHNI0, HEKOTOpbI€ BOITPOCHI
Jy4llle OCBEIATh, UCTIONb3YA KPATKNUIA CTUIIb.

PUCYHKM

Tpe6oBaHMs K pUCYHKaM:

- Ha/jM4ye HyMepaluy 1 MOAIIcelt (BO3MOXEH OTe/IbHBII
CIINCOK PUCYHKOB);

- xagecTBo m3o6paxenus 300 dpi (3r0 BakHO A
mevyatHoro namauus CTT).

Tabnuubl

Bce Tabmuiel HEOOXOAMMO HYMEPOBATH IIOCIIEHOBATENIHHO
apabcknmu tudpamu. Kaxpmas tabmmia JomKHA OBITH
HAlleyaTaHa C 3aro/lOBKaMM, MOMTHOCTBIO OOBSACHAIOMMMUI
ux cogepxanue. Pacumgpyiite Bce cOKpalleHNs B JAHHON
Tab/IMIle B MOATAGMMIHOM CIIMCKE VU TTOMIITUCH K HETL.

CoKpaLeHus n CMMBONbI

[Ipumensifite TOMBKO OOIIENPUHATHIE COKpaleHus. Ilpu
MepBOM MCIIONb30BAHMM NMUIINTE COKpalljaeMble TePMUHBI
HO/THOCTBIO, € paciindpoBKoil B CKOOKaX, 32 MCK/II0YEeHIIEM
CTAQH[JAPTHBIX eAMHUL U3MepeHnil (Hanpumep, ML, ML, I1).
Bce emmumipl usMepeHnit JOMKHBI O6bITh B cucteme CII.
V36erariTe cOKpalljeHHBIX Ha3BaHWIT B 3aTOJIOBKE CTATbI.
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Cnucok nutepatypsl

— CIIVICOK JINTEPATYPBI ZO/DKEH ObITh HPENCTABIEH B BUJE
OOBITHOrO TEKCTa; aBTOMATIIECKIIE CCBUIKI, TTOTyYeHHbIE
C TOMOLIBI0 IMPOTrpaMM IIOMCKa Oubnnmorpaduiecknx
CCBIIOK, He [JOITyCKAIOTCS;

- TIpocum Bac CTpOUTH CIUCOK 1 HYMePOBaTh BaIIV JINTepa-
TYPHBIE CCBUIKY B TOM IIOPsIfIKe, B KAKOM OHI LIUTVPYIOTCS
o Tekcty. CraTby, OMyOIMKOBaHHbIE HA [PYTUX SI3bIKAX,
JIO/DKHBI IPMBOAMTLCS B aHIJIMIICKOM IIepeBOfie, C yKasa-
HIEM OPUTVMHAIBHOTO SI3bIKa B CKOOKAX B KOHIIE CTaTby;

— CCBUIKM Ha IYOIMKALMM B CIVCKE JINTEPATYPHI JO/DKHbI
coeprxarb VO mepBoro aBTOpa, yKasaHue Ha COAaBTOPOB
U TOJ, OITyO/IMKOBAHNS; €C/Y MyO/MIUKALMS IMeeT TOIbKO
IIBYyX aBTOPOB, OHM 00a JHO/DKHBI ObITh yKasaHbl. Hamp.,
Friedenstein et al., 1974, Deans and Moseley, 2000.

IIpn pemakTMpOBAaHMM CTATbM MbI PACHONIOXKNM CCBIIKM B
HopAAKe UX IOABJEHUA B TeKcTe. IIpencTaBnenne comcka
UTEpaTypbl B anpaBUTHOM MOpsALKe HEOOXOmUMO [/t
BBIABJ/IEHN BO3MOXKHBIX OIIMOOK.

bnaropapHoctu
I[Tpu HeOOXOXMMOCTH, BKIIOUNTE paszien «brarofapHocTb» B
KOHII€ Balllell CTaTby. 37ieCh MOYKHO IIEPEUNCINTD CTIeyolee:

- IIpuBenuTe MMeHa KOMIET, KOTOPbIE CAe/Ta M BKIaL B Ballly
paboTy, HO He YNCIATCA B Yncie aBTopoB. [Tocie ykasaHus
UX MHMIUANOB U (GaMMIuMM YKaKUTe, IIOXKaNyiicTa,
Has3BaHIE U MECTOIIONIOXKEH)e OPraHMU3alM, B KOTOPOII
oH (oHa) paboraer, He MCIOMb3YIiTe TUTYNOB (I-p U T.1.).
Ilpumep: ~ ABTOoppl  xoTemu  Obl  TOGIAromapuTh
Onpry II. VBanoBy (Othen reMaronoruu. YHUBEPCUTET,
TOpOJI, CTpaHa) 3a IPefoCTaB/IeHe KIeTouHON nuHmm XY Z.

- Bcex, kto ¢uHaHCHpOBaN ZaHHYIO paboTy, HEOOXOAUMO
no6marogapuTb B 9TOM  pasfene. OTO  KacaeTcs
¢$UHAHCOBOI MOAJEPKKM KaK CO CTOPOHBI KOPIIOpaLuii,
TaK ¥ OpraHM3aINil.

IIpumep: Orta pabora ObUta mnpoduHAHCKPOBAHA
Hemenxym HaydHBIM OOI[eCTBOM, TPaHT Ne.

— ABTOpBI JIOJDKHBI yKasaTh Ha Hajaudume JH060TO
BO3MO)XHOTO ~KOHQIVIKTAa WMHTEPECOB, OTHOCAIIVXCS
K OTIpPaB/IeHHON pYKOIMNCH, OCOOEHHO (UHAHCOBBIX
uHTepecoB. Tak, JUIA 3TOl LienM aBTOPBI JOJDKHBI
PacKpbITh /I0Oble KOMMepyecKye MHCTaHIUM WU
KOHCY/IbTaIlMOHHbIE PYHKIVM, TTaTeHTHO-MUIICH3MIOHHbIE
OTHOLIEHMsI WM (MHAHCOBYIO MOAJEPXKKY OT TOI
KOMITaHMY, IIPOAYKTBI KOTOPOJ MMENIN OTHOIIeHNEe K
JaHHOMY VICCTIeIOBaHMIO (HAIIpMMep, UCIIBITaHNs HOBOTO
Ipernapara, OIMCAHHOTO B JAHHOJ PYKOIINCH).

ITpumep: (ABTOp 1) sIBIAETCST KOHCYABTAHTOM (pupMbl
(nasBaHme), (ABTOp 2) IIOZYYNM/I IEPCOHATIBHBII TPAHT OT
KoMIlaHVM (HasBaHMeE).

[lononHutenbHoe penaKTnpoBaHue TeKCTd

Ha aHINIMNCKOM 93bIKe

HOC}IC YTBep)KJIeHI/IH CTaTbM [OJIA ny6nm<au1/m B >KypHa)1e
CTT BO3MO>XHO IOOIIOJTHUTE/IbHOE peI[aKTI/IpOBaHI/Ie TEKCTa
Ha aHI‘J‘H/HZCKOM SA3bIKE, A TAKXKE nepeBo;[ aHI‘}H/If/ICKI/IX pCSIOMe
Ha pYCCKI/[ﬁ A3BIK (,[[}'IH HCPYCCKOI‘OBOPHHH/IX aBTOpOB).
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