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OcTtpbin numdoobnacTHbIN Nenko3s (OJ1J1) - rereporerHas
rpynna 3rnokadeCTBEHHbIX KIToHalbHbIX 3ab0neBaHni CUCTEMbI KPOBW,
NPONCXOOALLNX N3 KNETOK-NpeaLeCcTBEHHMNL, reMonoasa
NpenmMyLLecTBEHHO NIMMJONOHOW HarnpaBneHHOCTU AnddepeHUNPOBKA K
XapaKkTepuayruimecs Yalle Bcero MCXo4HbIM NopaeHMemM KOCTHOro
MO3ra, BbiITeCHEHMEM HOpPMaribHOro KPOBETBOPEHUSA 1 BOBIIeYEHNEM
pasnnyHbIX opraHoB u cnuctem opranHmama (LIHC, anykn, numdaTtmnyeckas
TKaHb N11000M Nokanuaaumn), a Takke BO3MOXHOCTbIO UCXO4HOIo
NopakeHna opraHoB NMMdaTnyeckon TkaHn 6e3 BOBreYeHNSA KOCTHOIO
Mo3ra

HAUUOHANIbHOE FTEMATONOIMNM4YECKOE OBLLECTBO, «KMTMHUYECKUE PEKOMEHOALIMM NO OUWATHOCTUKE U

NEYEHUIO OCTPbIX JIMM®OBJIACTHbIX NEMKO30B B3POCIbIX» , 2018
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Pynonbd JTrogsur Kapn Bupxos

(1821 - 1902)

1845 — BBOOUT NOHATUE
«JIenKeMus»
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annaemMmuornorus

P®d 2018 roa

1840 cny4yaes (0,29% OT BCeX BrnepBble BbIABNEHHbIX HOBOOGpa3oBaHWi)

CTpyKTypa CTpyKTypa 3abonesaemoctu
3abonesaemoctu OJ1/1 B OJ1/1 no Bo3pactam
3aBMCMMOCTM OT Nona

836 — XK (45%) B Bo3pacTte ot 0 4o 18 net — 966 (52,5%)
1004 — M (55%) B Bo3pacTe o1 18 00 49 net - 319 (17,35%)
B Bo3pacTe ctaplue 50 — 555 (30,15%)
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P® 2018

€opyKkTypa 3aboneBaeMoOCTU AEeTCKOro HaceneHus
3noKayecTBeHHbIMU 3a60neBaHUAMM

=OMN 1.0J1J1 - 25,68%

WM m UHC

SHXN 2. 0ONNOBHOW MO3I U

=X ap. otaensl LIHC - 15,96%

¥ Coen. U pp. mark. TkaHu 3.HXJ1-7.30%

[Mouka
i Koctu u cyctasHbie

25% XpALLY 4.J1X - 6,68%
=OM/I
Ap.onyxonu 5.CoeneHuTenbHasa v

apyrme Markme TkaHu — 5,44%
6.I'loyka — 5,44%

7.KocTu n cyctaBHble XpALLM —
4,59%

8.OMIJ1-3,53%

9.pyrue onyxonu — 25,38%



annaemMmuornorus

CWA

CTpyKTypa
3abonesaemoctu OJ1/1 B

3aBUCMMOCTU OT NOoAa

3,470 — XK (45%)
2,680 — M (55%)

OJ1J1 3aHMMaeT nepBoe MECTO B
CTPYKTYype 3aboneBaemocTu
remobnacto3amu B Bo3pacTte 0-19 net u
cocTtaBndeT 74%

5-TN NETHAS BbIXXMBAEMOCTb Yy AeTen npu
OJ1-91%
Y B3pocnbiX —37%

C 1975-1977 no 2007-2013 roabl obLas 5-
NETHAS OTHOCUTENbHAas BbXKMBAEMOCTb Mpun
OJ1J1 yBenuuunace ¢ 41% 0o 71%

American Cancer Society. Cancer Facts & Figures 2020
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Mechanisms of Oncogenesis in T-ALL

Epigenetic deregulation is an
important mechanism in the
development, chemotherapy
resistance, and relapse of T-ALL.
Mechanisms in this category include
histone modification, promoter \
methylation, nucleosome positioning}
and non-coding RNAs. Important
genes include polycomb repressor
complex 2 (PRC2) and plant

homeodomain-containing factor 6
(PHF8).

Inactivation of these important
transcription factor tumor suppressor
genes, which are required for
hematopoiesis and T-lymphoid
development, is another mechanism
of T-cell transformation:

* RUNX1

*« GATA3

WT1

LEF1

ETVe

BCL11B

The NOTCH signaling pathway is critical for T-cell lineage
commitment. Aberrant NOTCH1 was first identified as a
result of a chromosomal translocation, t(7;9)(q34:q34).
More commonly, sequence mutations occur in specific
domains of NOTCH1 and lead to constitutive activation of
NOTCH signaling.T :

Deletions of

CDKN2A
— / L
Signal

Epigenetics

transduction

Chromosome ¥

The CDKN2A locus contains two
important tumor suppressor genes,

" p16INK4A and p14ARF, which are

critical for cell cycle regulation.
Deletion of this locus is a common
genetic alteration in T-ALL cases.

Mutations in genes that control
signaling pathways critical for
cell growth, proliferation,
hematopoiesis, and survival of
T-cell progenitors include the
following:

—2 « NBAS/KRAS

e IL7R

o JAK1/JAK3
* ABL1

e PTEN

enee a8 Chromosome translocations involving regulatory elements of the T-

cell receptor genes (TCR) activate the following transcription
factors that control early lymphoid development:
» Basic helix-loop-helix (bHLH) family

e TAL1, TAL2, LYL1, BHLHB1

» Lim only domain (LMO) genes
e LMO1, LMO2, LMO3
» Homeobox family members
e TLX1/HOX11, TLX3/HOX11L2

A. Emadi, J. E. Karp «Acute Leukemia. An lllustrated Guide to Diagnosis and Treatment», 2018




dTuonorus

BpoxxgeHHble reHeTu4yeckne
CUHAPG

Cungpowm Jlyn-bap




dTuonorus

e Bo3gencreme MOHN3NPYOLLETO N3NyYeHUs
e Bupychl (EBV, HTLV-1)

e [lecTnunabl, XummoTepanusa n gpyrue
TOKCUYHbIE

XUMUNYECKME BELLIECTBA



KnnHnyeckue nposABJieHUA

1. HENTPOMNEHUA
[loBbILLEHNE TEMNEPATYPDI
e TsKenble, 3aTXKHblE MHAEKLNMN
2. AHEMUA
e Taxnkapgusd
e brieAHOCTb KOXHbIX MOKPOBOB U CIIN3UCTbIX
e Cnaboctb
e OablliKka
3. TPOMBOLUUTOMNEHUA
o KpOBOU3NNAHMA B KOXY U CIIU3NCTbIE
4. NAHOUJTbTPALUA OPTAHOB
e['enaro-/CnnHeomeranus
eJ[lInmdrageHonaTus
e[ MnepnnacTnyeckme rmHrmBuUTbI
eJlenkemuapl
5. ONYXONEBAA UHTOKCUKALIUA
eCnabocTb
eHOYHbIE NMOThbI
e[loxygaHue
6. NTEMKOCTA3
eHapyLueHuna 3peHns
*HeBponornyeckne HapyweHnd
e[‘ofioBHasi 6onb
e [InCcTpecc CMHOPOM JIErKUX
e[lpnannam



Knaccudukaums
BO3 2016

WHO myeloid neoplasm and acute leukemia classification

Blastic plasmacytoid dendritic cell neoplasm
Acute leukemias of ambiguous lineage
Acute undifferentiated leukemia
Mixed phenotype acute leukemia (MPAL) with 1(9;22)(q34.1;q11.2); BCR-ABL1
MPAL with t(v;11q23.3); KMT2A rearranged
MPAL, B/myeloid, NOS
MPAL, T/myeloid, NOS
B-lymphoblastic leukemia/lymphoma
B-lymphoblastic leukemia/lymphoma, NOS
B-lymphoblastic leukemia/lymphoma with recurrent genetic abnormalities
B-lymphoblastic leukemia/lymphoma with t(9;22)(q34.1;q11.2);BCR-ABL1
B-lymphoblastic leukemia/lymphoma with t(v;11923.3); KMT2A rearranged
B-lymphoblastic leukemia/lymphoma with t(12;21)(p13.2;q22.1); ETV6-RUNX1
B-lymphoblastic leukemia/lymphoma with hyperdiploidy
B-lymphoblastic leukemia/lymphoma with hypodiploidy
B-lymphoblastic leukemia/lymphoma with t(5;14)(q31.1;932.3) IL3-IGH
B-lymphoblastic leukemia/lymphoma with t(1;19)(q23;p13.3); TCF3-PBX1
Provisional entity: B-lymphoblastic leukemia/lymphoma, BCR-ABL1-like
Provisional entity: B-lymphoblastic leukemia/lymphoma with IAMP21
T-lymphoblastic leukemia/lymphoma
Provisional entity: Early T-cell precursor lymphoblastic leukemia
Provisional entity: Natural killer (NK) cell lymphoblastic leukemia/lymphoma

Arber, D. A., Orazi, A., Hasserjian, R., Thiele, J., Borowitz, M. J., Le Beau, M. M., ... Vardiman, J. W. (2016). The 2016 revision to the World Health Organization classification of

myeloid neoplasms and acute leukemia. Blood, 127(20), 2391-2405.

NOS — not otherwise
specified - bes
cneymdonyeckmnx
XapaKTepuUCTUK



IInarHocTuka

MMMyHObeHOTUNUPOBEH

S

LinToreHeTuka/
MOJeKynspHas
reHeTUuKa

Mopdoonor
nus




IInarHocTuka

LinToxmumunyeckoe nccregoBaHuve

*CneundunyHbix TECToB And OMarHOCTUKU
OJ1I1 He cywecTBYET

*CyLluecTByloWMn Habop LMUTOXMMUYECKUX
nccnegosaHun nossonaetr otnndutb OJ1J]

oT OMIJI,

ogHaKo

ABJIAETCA

' ANarHOCTU4eCKMM Kputepmem Ha OaHHbIN
MOMEHT

Muenonepokcupasa Xnopauetar- Hecneunduyeckas PAS
acTepasa JcTepasa
OMIJI + + + AndbcbysHo
onn - - +/- B Buge
rpaHyn




dunarHocTtuka - mopdonorus

FAB-Knaccudukauums

LinTonornyeckue npmnsHaku sapmaHton OJ1J1

LUuTonoruyeckue
MPU3HaKn

Pa3mepbl 6nacTHbIX
KI1eTOK

dopma apep

CTpyKTypa saepHoro
XpomaTuHa

Hykneonsbl

KonuuyectBO
uuTonnasmbl

slaepHo-
uuTonsiasmaTuyeckoe
OTHOLUEeHUue

ba3odunus
uuTonsnasmbl

Bakyonusauus
uuTonnasmbl

FAB L1

Hebonbluue

Okpyrnas

PasnunyHas, yawe
roMoreHHasi, HeXXHo-
neTnucras

He onpepenstotca
nwnm eaqUHN4YHLIE

Hebonbluoe

Bbicokoe

He BbipaxeHa

Yawle oTcyTcTBYyeT

FAB L2

CpegHue nnun
KpynHble

Pa3nuyHas :
oKpyrnas,
HenpaBuUibHas, c
pacwenneHmem

Pa3nuyHbIN : OoT
HeXXHo-NneTnucToro Ao
rpy6oro KoMKoBaToro

OnHa M HeCKonbKo
MeJiKuX

Pasnu4yHoe : oT
HebonblUOro A0
yMepeHHOoro

OOGbI4HO cpenHee

Pasnun4Has, nHoraga
BblpaxXeHHas

Pasnu4yHas

FAB L3

KpynHsble,
MOHOMOpP®HbIe

Okpyrnas mnm
oBasnbHas

MNnotHan, ancpdys3Hasn

OpHa nnNu HecKonNbKo

YmMepeHHoe

YMepeHHoe

BbipaxeHa

BbipaxeHa



OunarHoctuka- mopdonorus

. (A) - FAB L1
” (B) - FAB L2
. (C) - FAB L3

(D), (E) - TpenaHoOmnonTaT

(A) (B) ©)

Kputepuin noctaHoBKM
anarHosa - bonee 20 %
OrlacToB B KOCTHOM MO3re

A. Emadi, J. E. Karp «Acute Leukemia. An lllustrated Guide to Diagnosis and Treatment», 2018



UMMyHoORnornyeckasa knaccudpukauus

European Group for the Immunological Characterization of Leukemias (EGIL)

OEHOTUN AHTUIEHDI

B-nnHenHble [Mo3nTtmBHble TdT+, HLA-DR+ (Kpome B-3perioro)

B-I (npo-B) CD19+ CD79a+ c CD22+ CD 10- clgM-

B-Il (common) CD10+ CD19/22/79A+ clgM-,

B-1ll (npe-B) clgM+, CD10+ CD19/22/79A+ slgM-

B-IV (3penbin) slgM/s(k/A), MOHOKITOHanbHbIE Nerkue uenm, 4acto TdT-
T-nMHenHble B 6onblinHcTBe- TdT+ HLA-DR- CD34-

T-1 (npo-T) cCD3/CD7+

T-1l (npe-T) CD2+,CD5+,CD8+

T-11I CD la+ He3aBMUCUMO OT HanmM4unsa Unn oTCcyTCcTBUA Apyrux T-
(KOpTUKarnbHbIN)  A@HTUIEHOB

T-IV (3penbin) sCD3+, CD la-

D. Hoelzer, R. Bassan, H. Dombret, A. Fielding, J. M. Ribera & C. Acute lymphoblastic leukaemia in adult patients: ESMO Clinical Practice Guidelines for

diagnosis, treatment and follow-up/ Clinical practice guidelines, April 2016



KnoYye dble MapKepbl 0flaCTHbIX NeTokK npu T- UJJ1 (EGIL)
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A. Emadi, J. E. Karp «Acute Leukemia. An lllustrated Guide to Diagnosis and Treatment», 2018
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Fig 4. Overall survival by immunophenotype. MRC UKALLXII/

Jacob M. Rowe. Prognostic factors in adult acute lymphoblastic leukaemia. British Journal of Haematology, 2010
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TABLE 91-5. Clinical and Biologic Features Associated with the Most Common Genetic Subtypes of Acute Lymphoblastic

Leukemia

Estimated Event-Free Survival (%)

Subtype Associated Features Children Adults
Hyperdiploidy (>50 Predominant precursor B-cell phenotype; low leukocyte 80-90 at 5 years 30-50 at 5 years
chromosomes) count; favorable age group (1-9 years) and prognosis in

children
Hypodiploidy (<45 Predominant precursor B-cell phenotype; increased leuko-  30-40 at 3 years 10-20 at 3 years
chromosomes) cyte count; poor prognosis

t(12;21)(p13;q22) [ETV6-RUNX1]

CD13+/-CD33+/- precursor B-cell phenotype; pseu-
dodiploidy; age 1-9 years; favorable prognosis

90-95 at 5 years

Unknown

t(1;19)(q23;p13.3) [TCF3-PBX1]

CD10+/-CD20-CD34- pre-B phenotype; pseudodiploidy;
increased leukocyte count; black race; CNS leukemia; prog-
nosis depends on treatment

82-90 at 5 years

20-40 at 3 years

1(9;22)(q34;q11.2) [BCR-ABL1]

Predominant precursor B-cell phenotype; older age;
increased leukocyte count; myeloid antigens; improved
early outcome with tyrosine kinase inhibitor treatment

80-90 at 3 years

~60 at 1 year

t(4;11)(q21;23) with MLL-AF4
fusion

CD10+/-CD15+/-CD33+/-CD65+/- precursor B-cell pheno-
type; infant and older adult age groups; hyperleukocytosis;
CNS leukemia; poor outcome

32-40 at 5 years

10-20 at 3 years

t(8;14)(q24;932.3)

Mature B-cell phenotype; L3 morphology; male predomi-
nance; bulky extramedullary disease; favorable prognosis
with short-term intensive chemotherapy including high-
dose methotrexate, cytarabine, and cyclophosphamide/
ifosfamide

75-85 at 5 years

70-80 at 4 years

NOTCH 1 mutations T-cell phenotype; favorable prognosis 90 at 5 years 50 at 4 years

HOX11 overexpression CD10+ T-cell phenotype; favorable prognosis with chemo- 90 at 5 years 80 at 3 years
therapy alone

Intrachromosomal amplification  Precursor B-cell phenotype; low white blood cell count; 30 at 5 years ?

of chromosome 21

intensified treatment required to avert a poor prognosis

Williams Hematology 9""Edition By: Kenneth Kaushansky, Marshall Lichtman, Josef Prchal, Marcel M. Levi, Oliver Press, Linda Burns, Michael
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[NeTtn VS
B3pocnblie
Hyperdiploidy
(=50 chromosomes)
E2A-PBX1 6% ETV6-CBFA2
t(1;19) t(12;21)
///// 2%
MYC

t(8;14), 1(2;8), t(8;22)

Hyperdiploidy
(=50 chromosomes)
25%

4% TCRwd
14911

e N Random
Lo Sl 41%
7435

ETV6-CBFA2
t(12;21)
22%

Hypodiploidy
(<45 chromosomes)

MLL rearrangements — 5o, BCR-ABL

6%
t(4;11), t(11;19), {1;11) 1(9;22)
25%

Random
28%

BCR-ABL
t(9;22)
4%

Children Adults
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PacnpegeneHne UMToreHeTU4YECKNX aHOMarnmn
y naumneHTtos ¢ OJ1J1 B 3aBMCUMOCTU OT BO3pacTa

1007

90

80 -
Ey Other
S -
% MLLT3 B £(9:22)
g 607 3 t(4;11)/11q23
> _— B t(12;21)
§ 50_ . - . - HeH
g 401 = B t(1;19)
2 : . . B 14q32
= O—
';3 3 — I = - [ Other
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[InarHocTukKa — reHeTU4eCKUn aHanus

B-ALL with 1(9;22)(q34;q911.2)
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A. Emadi, J. E.

Karp «Acute Leukemia. An lllustrated Guide to Diagnosis and Treatment», 2018
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IInarHocTuka

[MpoBeaeHne CM-nyHKuum

B pe3yribrate aHalsrin3a JIMKBOpa BO3MOXHbI ClieaAyrLlne BapnaHThbl:

e CNS1 — nyHKUMS He TpaBMaTuyHas (<10 apnuTpoumToB/MKI1), OTCYTCTBUE
NenkeMmnyeCcKkmnx KrneTok

e CNS2 — nyHKUMNS He TpaBMaTuyHa, <10 nenkounToB/MKI1, BO3MOXHO
HanM4ne rNnenkeMmnyecknx KrneTok

e CNS3 — NyHKUNS He TpaBMaTuUyHa, 210 NenKoumuToB/MKI, Hannyume
NnenkeMmnyecKknx KneTok nocrne untoueHTpmndyrmposaHugd

e TLP+ — TpaBMaTn4Hasa NyHKUUA C NPUMECHIO NENKEMUNYECKUX KITETOK

e TLP— — TpaBMaTn4Hasa NyHKUUA, OTCYTCTBME NpUMeECH NEenKeMmNYeCcKnx
KITETOK.

(1) HALUMOHANBHOE MEEMATOJTIOMMYECKOE OBLLECTBO, «KITMHNYECKWE PEKOMEHOALMW MO OUATHOCTUKE U

NEYEHWUIO OCTPbLIX IMM®OBJIACTHbLIX JTEMKO30B B3POCIIbIX» , 2018



IInarHocTuka

- KNnMHM4Yecknn aHanmns Kposu

e broxnmmnyeckmn aHanma KpoBu

e Koarynorpamma

e HLA TnnposaHue + Onpeagernenune rpynnbl Kposu (ABO,
onpeneneHue aHtTureHa D cuctembl Pesyc (pesyc-dhakTop),
onpegeneHne peHotmnna no aHtureHam C, ¢, E, e, Cw, K, k n
ornpenesrieHne aHTUIPUTPOLMTAPHLIX aHTUTEN C LEenbio NpoBeaeHns
3aMeCTUTENLHOW Tepanmm KOMMNOHEHTaMM KPOBK)

HAUUOHANIbHOE FTEMATONOIMNM4YECKOE OBLLECTBO, «KMTMHUYECKUE PEKOMEHOALIMM NO OUWATHOCTUKE U

NEYEHUIO OCTPbIX JIMM®OBJIACTHbIX NEMKO30B B3POCIbIX» , 2018



[lporHo3npoBaHue

dakTopbl Bbicokoro pucka OJ1J1 y B3pocrbix

Table 2. High-risk factors in adult ALL

Risk factors Risk subsets (notes)

Recommendations

Patient-related
- Age (years) >40/55/65
—  Performance status (ECOG score) >1

Disease-related
WBC (x10°1) >30 (B-lineage)/>100 (T-lineage)
Immunophenotype (B-T-subsets) Pro-B/early and mature-T
Cytogenetics (karyotype) Ph+/t(4;11)+/other adverse
Genetics BCR-ABL1+/MLL+/PBX-E2A+
Miscellaneous Ph-like/IKZF1del/ETP/unmutated NOTCHI1
Central nervous system involvement

Response dynamics

corticosteroid sensitivity (blast count after pre-phase) Poor prednisone response (>1 x 10”/1)

early blast cell response (BM morphology) Day 8-15 blasts >5%
time to CR (no. of courses) >1 cycle (late CR)
MRD (molecular/LAIP) MRD+ ( post-induction)

Mandatory
Highly recommended

Mandatory
Mandatory
Mandatory
Mandatory
Recommended for new clinical trials
Mandatory

Recommended
Recommended
Mandatory
Mandatory

ALL, acute lymphoblastic leukaemia; ECOG, Eastern Cooperative Oncology Group; WBC, white blood cells; Ph+, Philadelphia-positive; Ph, Philadelphia;
ETP, early T-cell precursor; BM, bone marrow; CR, complete remission; MRD, minimal residual disease; LAIP, leukaemia-associated immunophenotype.

D. Hoelzer, R. Bassan, H. Dombret, A. Fielding, J. M. Ribera & C. Acute lymphoblastic leukaemia in adult patients: ESMO Clinical Practice Guidelines for

diagnosis, treatment and follow-up/ Clinical practice guidelines, April 2016




[lporHo3npoBaHue

dakTopbl BbicOoKoro pucka OJ1J1y geten

Table 1. Important Prognostic Factors in Acute Lymphoblastic Leukemia (ALL) in Children.*

Variable Favorable Factor Adverse Factor Use in Risk Stratification

Demographic and clinical features

Age lto<10yr <lyror=10yr This feature is a part of NCl risk group definition
Sex Female Male No

Race or ethnic group White, Asian Black, Native American, Hispanic No

Initial white-cell count Lower (<50,000/mm?) Higher (=50,000/mm?) Part of NCl risk group definition

Biologic or genetic features
of leukemia cells

Immunophenotype B-cell lineage T-cell lineage Often used to select therapy backbone
Cytogenetic features ETV6-RUNX1, hyperdiploidy, favorable BCR-ABL1, MLL rearrangements, hypodiploidy Often used to select treatment intensity, assign
chromosome trisomies the patient to HSCT, or both; some features
(e.g., BCR-ABLI) can be used to select tar-
geted therapy
Genomic features ERG deletions IKZF1 deletions or mutations; Philadelphia chromo- Some research groups use IKZF1 deletions to
some-like ALL with kinase gene alterations assign patients to more intensive therapy;

kinase gene mutations may be used to
assign patients to targeted therapy, but this
is not yet part of routine care

Early response to treatment

Response to 1 wk of glucocorticoid Good response to prednisone Poor response to prednisone (=1000 blasts/mm?)  Easy to measure and used by many groups; may
therapy (<1000 blasts/mm?) be supplanted by MRD

Marrow blasts after 1-2 wk of mul- M1 marrow (<5% blasts) by day 8 or 15 No M1 marrow (=5% blasts) by day 8 or 15 Easy to measure and used previously by many
tiagent therapy groups; now being supplanted by MRD

MRD quantitation during or at end Reaching low (<0.01%) or undetectable Persistence of MRD =0.01% at specific time points; Most important single prognostic factor for
of induction MRD by specific time points the higher it is, the worse the prognosis contemporary therapy; critical for modern

risk stratification

MRD at 3-4 mo Low (<0.01%), preferably undetectable Persistence of MRD =0.01% May help select patients for HSCT or new ther-
apies in first remission

* HSCT denotes hematopoietic stem-cell transplantation, MRD minimal residual disease, and NCI National Cancer Institute.

Hunger, S. P., & Mullighan, C. G. (2015). Acute Lymphoblastic Leukemia in Children. New England Journal of Medicine, 373(16), 1541-1552



Llenu neyeHus:

e Jpagukauma NeEMKEMMYECKOro KrnoHa
e BocctaHoBNEHMe HOpMaribHOro KPOBETBOPEHUSA
e [locTmxKeHne anntenbHomn 6eccodbITUMHOW BbKMBAEMOCTHU

lNMpoTokonol :
B3pocsbie

o AALLO232, Borowitz c coaBT., 2015

o GRAALL, Beldjord K c coaBT., 2014

o PETHEMA ALL-AR-03, Ribera c coaBrT., 2014
o ALL-REZ BFM 2002, Eckert c coaBrT., 2013

o GMALL, Gokbuget c coaBT., 2012

o o NILG-ALL0O9/00, Bassan ¢ coaBT., 2009

o AIEOP-BFM-ALL Basso ¢ coaBT., 2009

Hdemckue

o rpynnbl MockBa—-bepnuH (ALL-MB-2008 vinn ALL-MB-2015)
o rpynnbl BFM (ALL-BFM-95 vnu ALL-BFM-2000)



Kputepuu orBeta Ha tepanuio y nauyuneHtoB ¢ OJ1J1

NMonHaa pemuccusn
» OTcyTCcTBME AKCTpamenynnapHbix odaros OJ1J1
» TpexpoCTKOBOE KPOBETBOPEHMNE
» <5% BnacTtoB (nepudepnyeckast KpoBb, KOCTHbIN MO3T)

Pe3uncteHTHOCTDL
» OTCyTCTBME OOCTUXKEHUA NONMHOWN PEMUCCUN B KOHLE NHOYKLNU

NMporpeccupoBaHue

* [loBbIlWEeHME Kak MMHUMYM Ha 25% bnactoB B nepugepnyeckon KPOBMU
N KOCTHOM MO3re Unm rnosiBneHne akctpamMmeaynnsapHbIX npossrenuin OJ1J1
Peunaus

* [losBrneHne GnactoB B nepndepmnyeckon KpoBm KOCTHOM MO3re
(>5%) nnn nosiBneHne akcTpamenynnspHeix npoasneHun OJIJ1  nocne nonHoun
peMuccum

HAUUOHANIbHOE FTEMATONOIMNM4YECKOE OBLLECTBO, «KMTMHUYECKUE PEKOMEHOALIMM NO OUWATHOCTUKE U

NEYEHUIO OCTPbIX JIMM®OBJIACTHbIX NEMKO30B B3POCIbIX» , 2018



MuHumanbHasa octato4yHasa 6one3Hb (MOB; minimal residual
disease — MRD) — HanmM4une OCTaTOYHbIX IEMKEMNYECKNX KNETOK Y NauneHTa
B PEMUCCUU, HE BbIABAAEMbIX PYTUHHLIMU MOPJPONOrM4YeCcKUMmM MeToaamu,
HO ornpeaensieMbliX Npu MOMOLLM BbICOKOYYBCTBUTESbHbIX NabopaTOpHbIX
TexHonoruu (MNP B peansHOM BpemMeHu n/nnm MHOroLBEeTHOM NPOTOYHON
LUTOMETPUEN)

CoxpaHeHne MOB nocne untocTtaTnyeckoro BO3geNCTBUSA ABNSETCH

CaMbiM MOWHbBIM NPOrHOCTU4YECKUM CbaKTOpOM y
nauneHToB ¢ OJ1J1, cBMAETENLCTBYOLWMM O HEODXOAMMOCTH
N3MEHEHUSI TEpaneBTUYECKON TaKTUKN



MoHuTopuHr MOb

OxBat YyBcTBUTENbHO

Lenb MeTtopn
nayueHToB CTb
NMMyHObeHoTH i ~95% 103
LMTOMETPUS
n 6nactoB

PeapaHxupoBka MLp ~90% 10

reHoB IgH 1 TCR
CuenneHHbIN nyP ~40% 10°

TPaHCKpUNT



JNleyeHue ALL-MB-2015

OnpepeneHune rpynnol
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Crpatudukamnus Ha TepalneBTHUECKHUE IPYIIEI B ucciaeaoBanuu ALL-MB 2015
SRG — rpynna ctaH4apTHOro pykKa; ImR — rpyrna npoMeXyTo4YHOro pucka; HRG — rpynna BbICOKOro




JNleyeHue ALL-MB-2015

MHuuManbHbI
N NeNKoLUTO3
1B <500%109/n

CD1a+, TCR-

T-IR

CD1a+, TCR+/
CD1la—, TCR—-

T-HR

CDla—, TCR+

<1000
OnacTHbIX
KNeTokK/MKn

>1000
OnacTHbIX
KNneTokK/MKn

>1000
OnacTHbIX
KNeToK/MKnN

<30% B KM

<30% B KM

>30% B KM

HdocTnxeHn
e peMmuccumn

HocTrnxeHn
e pemMuccum

OTtcyTcTBMe
pemMuccumn

lMpoTokon poccMncKon uccnenoBaTenbCKOW rpynnbi ALL-MB 2015



JNleyeHue ALL-MB-2015

JTanbl sie4eHUs OCTPOro fienko3a

1. AHAYKLuMA peMmuccuu - 3To nepmnog HavyanbHOro neYeHuns, Lenbto
KOTOPOro ABMSIETCS MakCUManbHO BbICTPOE 1 CYLLECTBEHHOE COKpaLleHue
onyxosieBon Maccbl U 4OCTUXKEHNE NOFTHOU peMUCCUm (ONNTENLHOCTb
4-6 HeOernb)

2. KoHconuaauusa peMmnuccum - HarpasreHa Ha 3aKpensieHMe JOCTUIHYTOro
NpOTUBOONYX0osieBoro acbdekra. 3agadyen aToro neprnoga sABNseTcs rno
BO3MOXXHOCTHU eLLe bonbluee yMeHbLUeHUe Yncra ocTalowmxcs nocre
NHAOYKUNN FTeUKeMUYECKUX KNEeTOK (ONUTENbHOCTb 4-6 MECALIEB)

3. MoppepxuBalroLwas Tepanus - 3To AnNUTenbHasa UMTocTaTn4eckas

Tepanusi B HeOOoNbLUKX A03ax, HanpaBreHHas Ha YHUYTOXeHue
BO3MOXHOI0 OCTaTOYHOro OnyXoneBoro KfoHa (AnMTenbHOCTb 2-3 roaa)

HAUUOHANIbHOE FTEMATONOIMNM4YECKOE OBLLECTBO, «KMTMHUYECKUE PEKOMEHOALIMM NO OUWATHOCTUKE U

NEYEHUIO OCTPbIX JIMM®OBJIACTHbIX NEMKO30B B3POCIbIX» , 2018



JNleyeHue ALL-MB-2015
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NNeyeHue ALL-MB-2015
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JNleyeHue ALL-MB-2015
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NNeyeHue ALL-MB-2015
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JNleyeHue ALL-MB-2015
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O6Lwasa BbPKMBaeMOCTb B 3aBMCUMOCTHU OT cTaTyca 3aboneBaHusA nepepq,

Adults Children
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KNeToK y AeTeW n B3pocnbIX C oCcCTPbIM NUMdobnacTHbIM nerko3om», Cellular Therapy and Transplantation, 2016
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OOLas BbKMBAEMOCTb B OOLas BbIKMBAEMOCTb B
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Cepren H. boHaapeHko, BaH C. MouceeB, Onbra A. Cnecapuyk, et al. <AnnoreHHasa TpaHcnnaHTauus reMmono3TU4eCKUX CTBONOBbIX
KNeToK y AeTeW n B3pocnbIX C oCcCTPbIM NUMdobnacTHbIM nerko3om», Cellular Therapy and Transplantation, 2016
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D.Hoelzer et al., Improved outcome in high risk and very high risk ALL by risk adapted SCT and in standard risk ALL by intensive
chemotherapy in 713 adult ALL patients treated according to the prospective GMALL study 07/2003. Blood 2007; 110
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D.Hoelzer et al., Adult patients with acute lymphoblastic leukemia and molecular failure display a poor prognosis and are candidates
for stem cell transplantatiocpn and targeted therapies, Blood. 2012;120(9):1868-1876
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Franquiz, M. J., & Short, N. J. (2020).Blinatumomab for the Treatment of Adult B-Cell Acute Lymphoblastic Leukemia: Toward a New Era of Targeted

Immunotherapy. Biologics: Targets and Therapy, Volume 14, 23-34



Kantarjian, H., Stein, A., Gokbuget, N., Fielding, A. K., Schuh, A. C., Ribera, J.-M.,, ... Topp, M. S. (2017). Blinatumomab versus Chemotherapy for Advanced

Acute Lymphoblastic Leukemia. New England Journal of Medicine, 376(9), 836—847.

A Overall Survival B Overall Survival Censored at Time of Stem-Cell Transplantation
Median Overall Survival (mo) Median Overall Survival (mo)
Blinatumomab 7.7 (95% Cl, 5.6-9.6) Blinatumomab 6.9 (95% Cl, 5.3-8.8)
- B Chemotherapy 4.0 (95% Cl, 2.9-5.3) s gl Chemotherapy 3.9 (95% Cl, 2.8-4.9)
S ool Hazard ratio, 0.71 (95% Cl, 0.55-0.93) 2 0.9 Hazard ratio, 0.66 (95% CI, 0.50-0.88)
e . P=0.01 g = P=0.004
o 0.84 a 0.8+
= 0.74 = 0.71
o 0.6 Blinatumomab g 0.6+ Blinatumomab
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Months since Randomization Months since Randomization
No. at Risk No. at Risk
Blinatumomab 271 176 124 79 45 27 9 4 0 Blinatumomab 271 163 80 44 21 13 2 0 0
Chemotherapy 134 71 41 27 17 7 4 U 0 Chemotherapy 134 56 21 12 5 1 0 0 0
A Prespecified Subgroup Analysis of Overall Survival
Subgroup Median Survival Hazard Ratio (95% ClI)
Blinatumomab Chemotherapy
no. of patients mo no. of patients mo
Age i
<35yr 123 9.9 60 45 —a—i 0.70 (0.46-1.06)
=35 yr 148 5.6 74 3.8 b 0.77 (0.55-1.08)
Salvage-treatment phase i
First 14 111 65 53 ! 0.60 (0.39-0.91)
Second 91 5.1 43 33 ! 0.59 (0.38-0.91)
Third or later 66 3.7 2 3.0 ] 1.13 (0.64-1.99)
Previous allogeneic stem-cell transplantation i
Yes 94 7.7 46 5.3 —— 0.81 (0.51-1.29)
No 177 7.7 88 3.7 ) 0.70 (0.51-0.96)
Bone marrow blasts i
<50% 84 115 38 6.8 —a— 0.60 (0.35-1.03)
=50% 18 5.0 9% 3.7 = 0.82 (0.61-1.10)
Overall 271 7.7 134 40 = 071 (0.55-0.93)
Ol.l IR L IIIO T Ill(;.O
Blinatumomab Chemotherapy
Better Better




Median RFS, months (95% ClI)
— Blinatumomab (N = 79) 35.2 (24.2, NE)
—— SOC (N = 175) 8.3 (6.2, 11.8)

RFS probability

HR (95% CI): 0.50 (0.32, 0.78), P =0.002

1 T T I

10 20 30 40
RFS (months)

Number at risk:

Blinatumomab 79 18
SOC 174 39

BbIIMHaTyMOMab B CpaBHEHUN C UICTOPUYECKUM CTaHAAPTHLIM Nle4eHUeM MMHMManb
ocTato4yHou 6one3Hu y Bapocnbix ¢ OJIJ1 us npegwecreeHHukoB B-OJJ1

Gokbuget, N., Dombret, H., Giebel, S., Briiggemann, M., Doubek, M., Foa, R., ... Bassan, R. (2019). Blinatumomab versus historic standard-of-care
treatment for minimal residual disease in adults with B-cell precursor acute lymphoblastic leukaemia. European Journal of Haematology.
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C Overall Survival B Progression-free Survival
1.0+ 1.0+
3 09 Hazard ratio, 0.77 (97.5% Cl, 0.58-1.03) g 0.9 Hazard ratio, 0.45 (97.5% Cli, 0.34-0.61)
% 0A8 P=0.04 = ; P<0.001
£ .8+ § 0.8+
2 074 @ 0.7
€ 06 5% 064
o
TR LD TR, . s e e Y T T ——
‘s “ 3
O 0.4+ own 0.4+
g 0.3 Inotuzumab ozogamicin groun F
) / = 0.34 Inotuzumab ozogamicin groun
3 0.2 = 0.2
3] o S
£ 014 Standard-therapy group o 0.1+
X Standard-therapy group
0.0 T T T T T T T T 0.0 T T T T T
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25
Months M
2 onth
No. at Risk No. at Risk g
Inotuzumab 164 112 62 41 24 13 8 2 0 Inotuzumab 164 72 28 16 6 1
ozogamicin ozogamicin
group group
Standard-therapy 162 85 51 30 6 ) 4 1 0 Standard-lherapy 162 24 6 2 0 0
group group
A Rate According to Stratification Factors at Randomization
Between-Group Diffe e
Subgroup No. of Patients Complete Remission (97.5% Cl) P Value
Inotuzumab Standard- Inotuzumab Standard-
Ozogamicin Therapy Ozogamicin Therapy
Group Group Group Group
% (95% Cl) percentage points
All patients 109 109 80.7 (72110 87.7) 29.4 (21.0to 38.8) HEH 514 (384t0643) <0.001
Duration of first ’
remission '
<12mo 7 71 77.5 (66.0t0 86.5) 23.9 (14.6 to 35.5) - 535 (37.61069.4) <0.001
=12 mo 38 38 86.8 (71.91t0 95.6) 39.5 (24.0 to 56.6) ' —a— 47.7 (25.8t069.0) <0.001
Salvage-treatment phase :
First 73 73 87.7 (77.9t094.2) 28.8 (18.8 to 40.6) ’ B 589 (442t0736) <0.001
Second 36 36 66.7 (49.0to 81.4) 30.6 (16.3 to 48.1) | —E— 361 (115t060.7)  0.002
Age ;
<55 yr 66 69 80.3 (68.71089.1) 319 (21.2to 44.2) B 484 (31.7t065.1) <0.001
255 yr 43 40 81.4 (66.6t091.6) 25.0 (12.7 to 41.2) : il 564 (36.1t076.7) <0.001
r T T 1) T T T T 1
-100 -75 -50 -25 0 25 50 75 100
Standard Therapy Inotuzumab
Better Ozogamicin
Better

Kantarjian, H. M., DeAngelo, D. J., Stelljes, M., Martinelli, G., Liedtke, M., Stock, W., ... Advani, A. S. (2016). Inotuzumab Ozogamicin versus

Standard Therapy for Acute Lymphoblastic Leukemia. New England Journal of Medicine



Table 3. Serious Adverse Events That Occurred during Treatment.*

Inotuzumab Ozogamicin Group Standard-Therapy Group
Serious Adverse Event (N=139) (N=120)
Any Grade Grade =3 Any Grade Grade =3

number (percent)

Any event 67 (48) 64 (46) 55 (46) 52 (43)
Febrile neutropenia 16 (12) 15 (11) 22 (18) 21 (18)
- Veno-occlusive disease 5 (11) 13 (9) 1(1) 1(1)
Sepsis 3(2) 3(2) 6 (5) 6 (5)
Pyrexia 4 (3) 2 (1) 3 (2) 1(1)
Disease progression 5 (4) 5 (4) 2 (2) 2 (2)

Kantarjian, H. M., DeAngelo, D. J., Stelljes, M., Martinelli, G., Liedtke, M., Stock, W., ... Advani, A. S. (2016). Inotuzumab Ozogamicin versus

Standard Therapy for Acute Lymphoblastic Leukemia. New England Journal of Medicine
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CAR-T KneTo4yHas Tepanus

FDA US FOOD 8( DRUG Q Search ‘ ‘ = Menu

ADMINISTRATION

+— Home / Vaccines, Blood & Biologics / Cellular & Gene Therapy Products / KYMRIAH (tisagenlecleucel)
L J
KYMRIAH (tisagenlecleucel)
f Share in Linkedin ¥ Emai = Print

STN: 125646
— Proper Name: tisagenlecleucel CoNteu ERVINERE of;
03/28/2019
Tradename: KYMRIAH

Manufacturer: Novartis Pharmaceuticals Corporation Regulated Product(s)

Cellular & Gene Therapy

Approved Cellular and
Gene Therapy Indication: Biologics

Products Gene Therapy

» Patients up to 25 years of age with B-cell precursor acute lymphoblasticleukemia
(ALL) that is refractory or in second or later relapse.

o Adult patients with relapsed or refractory (r/r) large B-cell lymphoma after two or
more lines of systemic therapy including diffuse large B-cell lymphoma (DLBCL) not
otherwise specified, high grade B-cell lymphoma and DLBCL arising from follicular
lymphoma.



NOVARTIS TOTOBUT K BbIBOZY HA POCCUNCKII
PbIHOK CAR-T IMNMPEIAPAT KYMRIAH

DAPMBU3HEC

21 AHBaps 2020, 22:20 5159 2

NDC 0078-0846-19

| tisagenlecleucel Himinr e mxony

Suspension for IV infusion

J KYM R | Q H Cultured, genetically modified

For autologous use only

‘ Target Total Volume 10mL-50mL per bag Dispense with Medication Guide
Dosage: See prescribing information.
Coatains 2 x 10° t0 2.5 x 10" CAR-positive viable T cells

Cryopreserved in: 31.25% (v/v) of Plasma-Lyte A, 31.25% (v/v) of 5% Dextrose/0.45%
( sodium chioride, 20% (v/v) of 25% HSA, 10% (wv) of 10% Dextran 40 (LMD)/5% Dextrose
and 7.5% (v/v) DMSO
lame: John Doe

Store at < -120°C; vapor phase of liquid nitrogen g

Properly identify intendad recipient and product 0B 01:JAN-'20(X.3
Do not use leukocyte depleting filter DIN: W1234 17 123456
Do not irradiate Expiry: 01-JAN-2018

Not evaluated for infectious substances Batch: 12345678

h Mid, by: Novartis Pharmaceuticals Corporation
Morris Plains, NJ 07950 PP Matorial No 8123456 For Novarts use only
1S, License # 1244 KYMRIAH.com FP Matorial No 7123456

1-844-4KYMRIAH (1-844-450-6742) e }id g
‘ | b NOVARTIS 5004885 ouam. LB ol | Eods

- e

«Ha paHHbIN MOMEHT Mbl HAXOOMMCS Ha cTagun obeyXaeHus
nfiaHa, Kak BHeAPUTb 3Ty TEXHOSOrM0 Hanbonee adpdHEKTUBHO»,
pyKoBoaAMUTENb OTAesNa BbiBOga OMOMeaNLIMHCKUX KITETOYHbIX
npoayktoB (BMKI) Ha pbIHOK B pernoHe «EBpona» OTbeH YKoycem

XYPHAIT VADEMECUM



Ob6was BbknBaemocTb npu B-OJ1J1y

nerteun
OVERALL SURVIVAL (ASH 2018: 24 MONTHS, N=79)'
100
o 80
% 60
= % %
= 70 66 o
= at 18 months after infusion at 24 months after infusion
o (95% CI, 58 to 79) (95% Cl, 54 to 76)
“ 20
No. of events, n=25
Median 0S, NE (28.2, NE)
0
o] 2 4 6 8 10 12 14 16 8 20 22 24 26 28 30 32 34
TIME SINCE FIRST RESPONSE [MONTHS
NO.ATRISK 79 76 73 68 67 62 55 52 47 L2 39 26 21 14 9 5 2 0]

Novartis Oncology for Health Care Professionals, KYMRIAH® (tisagenlecleucel) Efficacy Data & Clinical Trials | HCP, 2017



JloCcT>KeHne nosiHoro

OBEMRAunenTa c B-OJ1J1
HA 30 geHb nocne nHysum 230 (90,6%) aocturnu 0O, 227 (89,4%) MOB —

TMIH: Univariate analysis on CR rates post CAR-T therapy of patients’ characteristics.

Parameters Value CR rate (%) P
Age (years) 12 (1-61) 0.897
1-14 146 89.73
15-61 108 91.67
CAR-T/ blinarumomab history 0.010
Yes 6 50.00
No 248 91.53
BM blasts by morphology (%) 8.75 (0-96) <0.001
<20% 158 97.47
>20% 96 79.17
Fusion gene 0.041
BCR—-ABLI1+ 36 97.22
TEL-AMLI1+ 14 100.00
E2A-PBX1+ 16 100.00
E2A—-HLF+ 4 100.00
MLL—-AF4+ 10 80.00
Others 174 87.93
Gene mutation 0.004
With TP53 mutation 33 72.73
Other mutations 114 92.11
No mutations 107 94.39

Xian Zhang, Jing-ling Li, Pei-Hua Lu «Advances in the development of chimeric antigen receptor-T-cell therapy in B-cell acute lymphoblastic

leukemia», Chinese Medical Journal, 2020; 133



NMo6o4Hble achheKTb :
e CMHOpPOM BbIDpOCA LUTOKMHOB
* HEMPOTOKCUYHOCTb
e B-kneTo4yHasa annasus

CRS
Grade 0-1 91.90
Grade 24 4 84.09

Neurotoxicity 0.075
Grade 0-1 1 89.35
Grade 24 38 97.37

Xian Zhang, Jing-ling Li, Pei-Hua Lu «Advances in the development of chimeric antigen receptor-T-cell therapy in B-cell acute lymphoblastic

leukemia», Chinese Medical Journal, 2020; 133



lNMpobnema : BbicokoaosHas XMMmmnotepanus noBpexaaeT
NMMAOLNTLI NALUMEHTa, CHUXasA Ka4yecTBO Npon3BeaeHHbIX CAR-T

PeweHue : ncnonb3soBaHue «yHMBepcarnbHbIX» KNeTok CAR-T (UCAR) —
FOTOBbIN NPOAYKT, NOMYYEHHbIN N3 anforeHHbIX 340P0BbIX AOHOPCKUX T-
KITETOK

NMpobnema 2 : yHnuToxeHne 4yxmnx CAR-T UMMYHHOW CUCTEMOA
peuunneHTa

PelueHue : N'eHHoe moandmumpoBaHme

CAR-T?



SCIENCE TRANSLATIONAL MEDICINE | REPORT

CANCER

Molecular remission of infant B-ALL after infusion of
universal TALEN gene-edited CAR T cells

Waseem Qasim,"?* Hong Zhan,' Sujith Samarasinghe,” Stuart Adams,” Persis Amrolia,'”

Sian Stafford,’ Katie Butler,’ Christine Rivat,’ Gary Wright,> Kathy Somana,? Sara Ghorashian,’
Danielle Pinner,” Gul Ahsan,? Kimberly Gilmour,? Giovanna Lucchini,? Sarah Inglott,”

William Mifsud,? Robert Chiesa,? Karl S. Peggs,” Lucas Chan,* Farzin Farzeneh,*

Adrian J. Thrasher," Ajay Vora,” Martin Pule,? Paul Veys'

Autologous T cells engineered to express chimeric antigen receptor against the B cell antigen CD19 (CAR19) are
achieving marked leukemic remissions in early-phase trials but can be difficult to manufacture, especially in infants
or heavily treated patients. We generated universal CAR19 (UCART19) T cells by lentiviral transduction of non-
human leukocyte antigen-matched donor cells and simultaneous transcription activator-like effector nuclease
(TALEN)-mediated gene editing of T cell receptor a chain and CD52 gene loci. Two infants with relapsed refractory
CD19" B cell acute lymphoblastic leukemia received lymphodepleting chemotherapy and anti-CD52 serotherapy,
followed by a single-dose infusion of UCART19 cells. Molecular remissions were achieved within 28 days in both
infants, and UCART19 cells persisted until conditioning ahead of successful allogeneic stem cell transplantation.
This bridge-to-transplantation strategy demonstrates the therapeutic potential of gene-editing technology.

CART—aHTn CD 19 (CD 52-, TCR af3-) + cnonb3oBaHne AnemTty3ymaba
(aHTK CD 52) B pexnme KOHAULMOHUPOBAaHUA

2017 © The Authors,
some rights reserved;
exclusive licensee
American Association
for the Advancement
of Science.



AHTN -CD 22

CA’-RI'a-[I,I/IeHTa P/P B-OJ1J1 (24 c npegwecTtsytowen CD19CAR-T, 4 — 2x CD19CAR-T)

24 13 30 (80%) naumeHToB Ha 30 AeHb nocne NHdy3um CAR T-kneTok bbina 4OCTUrHYTa

pemuccus

[To6oYHbIe 3 PEKTLI : CUHAPOM LIUTOKMHOBOIO LLUTOPMA,

B BEEREABMGFkoTOPLIX Oblna 4OCTUrHYTa peMuccust Nocne NPoBeAeHHON Tepanuu,

B CKOPOM BpEMEHN Oblina BbINOSIHEHA TpaHCnaHTauunda

Y8usill coxpaHdanacb pemuccusa Yepes 4,6 1 13,3 mecsdua nocne TpaHcnnadTaymm
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Months after allo-HCT

OpHonetHaa bPB 71,6% (95% Cl,
44.2-99.0)

Pan, J., Niu, Q., Deng, B, Liu, S., Wu, T., Gao, Z,, ... Tong, C. (2019). CD22 CAR T-cell therapy in refractory or relapsed B acute lymphoblastic

leukemia. Leukemia.
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