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[Abstract] Objective To observe the treatment response of a two-dose regimen of inotuzumab
ozogamicin (inotuzumab), a monoclonal antibody targeting CD22, for patients with heavily treated
relapsed/refractory B-cell acute lymphoblastic leukemia (R/R B-ALL), including those failed or relapsed
after chimeric antigen receptor (CAR)-T-cell therapy. Methods Pediatric and adult patients who received
two doses of inotuzumab and who were evaluated after inotuzumab treatment were included. Antibody
infusions were performed between March 2020 and September 2022. All patients expressed CD22 antigen
as detected by flow cytometry ( >80% leukemic cells displaying CD22) before treatment. For adults,
the maximum dosage per administration was 1 mg (with a total of two administrations). For children, the
maximum dosage per administration was 0.85 mg/m’ (no more than 1 mg/dose; total of two
administrations ). The total dosage administered to each patient was less than the standard dosage of
1.8 mg/m’. Results Twenty-one patients with R/R B-ALL were included, including five children ( <18 years
old) and sixteen adults. Seventeen patients presented with 5.0% —99.0% leukemic blasts in the bone
marrow/peripheral blood or with extramedullary disease, and four patients were minimal residual disease
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(MRD) -positive. Fourteen patients underwent both CD19 and CD22 CAR-T-cell therapy, four underwent
CD19 CAR- T- cell therapy, and three underwent blinatumomab therapy. Eleven patients underwent
allogeneic hematopoietic stem cell transplantation (allo- HSCT). After inotuzumab treatment, 14 of 21
patients (66.7% ) achieved a complete response (CR, one was MRD-positive CR), and all four MRD-

positive patients turned MRD-negative. Four of six patients who failed recent CD22 CAR-T-cell therapy
achieved a CR after subsequent inotuzumab treatment. Seven patients (33.3% ) demonstrated no response.
Grade 1-3 hepatotoxicity occurred in five patients (23.8% ), one child with no response experienced

hepatic veno- occlusive disease (HVOD) during salvage transplantation and recovered completely.
Conclusion For patients with heavily treated R/R B-ALL, including those who had undergone allo-HSCT
and CD19/CD22 CAR-T-cell therapy, the two-dose regimen of inotuzumab resulted in a CR rate of 66.7%,

and the frequency of hepatotoxicity and HVOD was low.
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21 72 1.60 0.58(BM FCM) 1 mgx2 CR &

S BM/PB: B 8f/4ME I ; FCM : i CARIA ; CR: 58245 ; NR : K25 ; GVHD : AW HL 15 320



e 255 2023 4F 11 H4544 455 11 Chin ] Hematol, November 2023, Vol. 44, No. 11 <915-

1B TETRE , Sk i CT 451 S IR0 92 0 5 7 A oA DL 57
VBT, 4B R IRTT R A . 1B B Sk &

10 151 835 JCA A AN

BEAR, 1 B3R YT TER L B P ke B i e
5519 K (5 1 IR BAPLIG 47 &) W BT i ik 4] 26 0
(HVOD) , F-Hfig 5 # e {H 53510 ALT 656.8 U/L .
AST 830.5 U/L . S HHZT & 192.06 pmol/L , H £ H 4T
% 98.22 umol/L , [H]#£ fH LT % 43.84 umol/L, T LA 2%
AF ke e AR TR SRR R

43 M1 CD22 TR YT R E B I H B AE AL, IR YT
HIA 141 MRD BHPE S L L8 2R . 40k
[ g A NS B T R v N A e = B D e[
JE AN T 1/3 B SR I/ M B S R R

Wit

B & X B-ALL A= 9 22 R IR A 98 SR 9T
T E Rt R/R B-ALL A7 MU 15 2048 K ek
3. HATFE R/R B-ALL U 28 1 P 0 8 1 R 7
SRR B AN TR CD19 F1CD22 527 CAR-T
i M SRR YT FPLIR S REIRYT . CD19 K CD22
CAR-T 4 G 97 € 7 & N JF & 24, {H CD19 M
CD22 HLIIAYT B T Z HT 25 W W AN AT S, [ P9 iz
A FRBEAE [ P 57T e CAR-T 4 A Il R B
L Z — , T X CAR-T 4UMEIG) T In B R 1B
CREIIJE CD19 MRS & ) |, sl PR 45 i R TS 4 7
CAR-T 4IRYT# , FA124:R H T CD22 Hifdkifn
¥7 o BT CD22 BT A% B 5%, FR AR L 50) 1t Al
FA 7 80T PR DI R R A e B . ol
1 mg/Jfi, 26 1 JE I AR R R i 1.8 mg/m?,
A3 3WRAE B, BRI A 40 R 0.8 .0.5
0.5 mg/m’. FRATHI T M ABER 1 (1 mg), L
RN VR, SR A 0.85 mg/m?,
i E 25 2 1R

CD22 HL A BN 22 Bk BT 2 — Fh BT AR X 24
(ADC) , Hh #L[a] CD22 i N U5 Ak B0 RN 4 At 25 1 24
YR ERAMN . 2595 MR 40 2% i CD22 41
JR 25 e N AL, R AT R TR B A TP R
K, AN DNA XUE K 24 A0 M08 T, DA i A )
&5 B Jeg A B B A e, 2 AN IF SR 4 E CD22
B8 97 R/R B-ALL () CR/CRi K N 58.3% ~
80.09% 101

AHFE R, AT B A 2 23R 7 (45

FEAE A CAR-T 4 i) 5 &2 & 1) /35, 85.7% (18/21)
() 4 2 3 CD19 CAR-T 41 1347 (Hivh 14 4]
h %37 3 CD22 CAR-T A iEIRITY ) o 11 Bl k47 ad
allo-HSCT. Tk, FATE I B ™ CD22 Fdit
IRIT TR AR ) CR 565 66.7% (14/21) , iF
— AT B, TG ICRCE H 6 1) A e i g 671 i
(e A e ) > 50 % sl P22 A M AL ) | 1T 10 1)
IR F] CR W I 2= B & BB T ACH 2 118 & e
s, 4 %) MRD FH P £ 2597 3508 £, MRD 2% B
(100% ) ; 1 SEE 7 WG I3 1 4 £8. 5 % CD22 478
TRYAYT I BN B4, 3278 R/R B-ALL £ % — H HiAlh
BT JORE AT LU R CD22 B, Ak, B
CD22 CAR-T 4ififaiAy 7 2R ML) /i3, #6 H CD22 Hidit
A HLEIAE] CR, 441 6 ] CD22 CAR-T 45T
KW 4 B 2B 5 B CD22 BHTIR YT 5 3515
CR., X 61l CD22 CAR-T 4il Jfl 367 JoA B 3 2 /i
¥ 8% i CD19 CAR-T 4G YT , 2 B b 32 %% 2
CD22 CAR-T 4HHUiRYT , FH Ik CD22 CAR-T 413G
Y7 R WL D R T i S kit k™ A T 4T CAR BT
AR CD22 Bl ADC 254, Fil CAR-T (I
FAMLHIAS TR, 2B [ 7 % 240 B 2 25 9 - 00 g
l}ilo

AN KRN 7T, SCHK R A BT R AR RN
6.7% ~50% T ARHEGE R 5 BB E R,
RHEFN23.8%(5/21), AL, CD22 HLiARIAY 7T LA
5 A ™ B A HVOD, B 5 B kAR m TR
AR, iR 22.8% ~25.9% ", AR EEH
BT & BLiAA Y MR JE HVOD & A=, 1 BliG Y7 TG
B LB TR ER G 55 19 RIBBLHVOD, 281
WIRYT 5 5% . HVOD &% 5 ir i & 19 4.8%
(121) , A5 B 12.5% (1/8) 1 451 M 2 1
() TRt ASREHERR IR S8k, TBiRYT
FHSEMESET

AN R AR v A, L EE M AN EE
fif 5z e B ST H 3 6 60 2 DL N (B K
72 % )IGIF IR CANIE , 5 ()L #E £ b 4 ) L AR B
YRR e W A B o o, R R TE 2 RS . B
Ml A, BB 22 R BB aA vT LUFIIS 58 B A7 1k
AR LUMBRT R A B T 9 B R N TR
FRI ek P ) 24 AT Y T 2 PEATE IR BT

14 4] CR B E h iy 7 BIBE S ¥4 1 allo-HSCT,
4151(57.1% )4 CR 2 ~ 154 ;1M 74 CR G A #
MR T, SHI7E3 ~ 6N A NE &, BBl S 44T
T HABILERAYTY (T CD22 Fiik & B s , i



<916 B M A4 2023 4E 1L H A5 44 555 113] Chin J Hematol, November 2023, Vol. 44, No. 11

ARk Zd F CD22 B iR ILENAYT ) s R X s 0L 48
ZIGIT A B CRJG 1T allo-HSCT A7 R 5 K
BRI CR,

ST 243697 e B R AE A CAR-T 4 f
J& B R/R B-ALL 3%, CD22 Bagii 47y vl fdi 2/3 Y B2
FARTFCR, N T T, 3RATE T A B 1757
SR LIS B R ZR I R N S s Y SORN & Ak
RAf, % rp E R A 5N Bl X R AR WA
FlEERZE A R TR 25 e
YRR ZEMAT A R BRI SRR SRR
3 SIHTRRRE AR ESCE  XIRUL R RS20 SC b
RS AR S O 14T ST

2 %

[1] Maude SL, Laetsch TW, Buechner J, et al. Tisagenlecleucel in
children and young adults with B-cell lymphoblastic leukemia
[J]. N Engl J Med, 2018, 378(5): 439-448. DOI: 10.1056/NEJ-
Moal709866.

[2]  Park JH, Riviére I, Gonen M, et al. Long-term follow-up of
CD19 CAR therapy in acute lymphoblastic leukemia[J]. N Engl
J Med, 2018, 378(5): 449-459. DOI: 10.1056/NEJMoal709919.

[3] Fry TJ, Shah NN, Orentas RJ, et al. CD22-targeted CAR T cells
induce remission in B- ALL that is naive or resistant to CD19-
targeted CAR immunotherapy[J]. Nat Med, 2018, 24(1):20-28.
DOI: 10.1038/nm.4441.

[4] Liu S, Deng B, Yin Z, et al. Combination of CD19 and CD22
CAR- T cell therapy in relapsed B- cell acute lymphoblastic
leukemia after allogeneic transplantation [J]. Am J Hematol,
2021, 96(6): 671-679. DOI: 10.1002/ajh.26160.

[5] Kantarjian H, Stein A, Gokbuget N, et al. Blinatumomab versus
chemotherapy for advanced acute lymphoblastic Leukemia [J].
N Engl J Med, 2017, 376 (9): 836-847. DOL: 10.1056/NEJ-
Moal609783.

[6] Locatelli F, Zugmaier G, Rizzari C, et al. Effect of blinatumom-
ab vs chemotherapy on event-free survival among children with
high-risk first- relapse B-cell acute lymphoblastic leukemia: a
randomized clinical trial [J]. JAMA, 2021, 325 (9):843- 854.
DOL: 10.1001/jama.2021.0987.

[7] Kantarjian HM, DeAngelo DJ, Stelljes M, et al. Inotuzumab

ozogamicin versus standard of care in relapsed or refractory

[10]

[11]

[12]

[13]

[14]

[15]

acute lymphoblastic leukemia: Final report and long- term
survival follow-up from the randomized, phase 3 INO- VATE
study [J]. Cancer, 2019, 125 (14):2474-2487. DOI: 10.1002/
cncr.32116.
DeAngelo DJ, Advani AS, Marks DI, et al. Inotuzumab ozogami-
cin for relapsed/refractory acute lymphoblastic leukemia: out-
comes by disease burden[J]. Blood Cancer J, 2020, 10(8): 81.
DOI: 10.1038/s41408-020-00345-8.
National Comprehensive Cancer Network. NCCN Clinical Prac-
tice Guidelines in Oncology: Acute Lympho-blastic Leukemia.
Version 2. Penn-sylvania, PA: National Comprehensive Cancer
Network, Inc. 2020.
Brivio E, Locatelli F, Lopez-Yurda M, et al. A phase 1 study of
inotuzumab ozogamicin in pediatric relapsed/refractory acute
lymphoblastic leukemia (ITCC-059 study)[J]. Blood, 2021, 137
(12): 1582-1590. DOI: 10.1182/blood.2020007848.
O’ Brien MM, Ji L, Shah NN, et al. Phase Il Trial of Inotuzumab
Ozogamicin in Children and Adolescents With Relapsed or
Refractory B- Cell Acute Lymphoblastic Leukemia: Children's
Oncology Group Protocol AALL 1621 [J]. J Clin Oncol, 2022,
40(9): 956-967. DOLI: 10.1200/JCO.21.01693.
Rasche L, Vago L, Mutis T. Tumour Escape from CAR-T Cell//
Kroger N, Gribben J, Chabannon C, ed. The EBMT/EHA CAR-
T Cell Handbook [ Internet |. Cham (CH): Springer; February 7,
2022:15-22. DOI: 10.1007/978-3-030-94353-0_4.
An L, Lin Y, Deng B, et al. Humanized CD19 CAR-T cells in
relapsed/refractory B- ALL patients who relapsed after or failed
murine CD19 CAR-T therapy [J]. BMC Cancer, 2022, 22 (1):
393. DOI: 10.1186/512885-022-09489-1.
Kantarjian H, Ravandi F, Short NJ, et al. Inotuzumab ozogami-
cin in combination with low-intensity chemo-therapy for older
patients with Philadelphia chromosome-negative acute lympho-
blastic leukaemia: a single-arm, phase 2 study[J]. Lancet On-
col, 2018, 19 (2): 240-248. DOL: 10.1016/S1470- 2045 (18)
30011-1.
Jabbour E, Ravandi F, Kebriaei P, et al. Salvage Chemoimmuno-
therapy With Inotuzumab Ozogamicin Combined With Mini-Hy-
per-CVD for Patients With Relapsed or Refractory Philadelphia
Chromosome- Negative Acute Lymphoblastic Leukemia: A
Phase 2 Clinical Trial [J]. JAMA Oncol, 2018, 4(2): 230-234.
DOI: 10.1001/jamaoncol.2017.2380.

(i H #1:2023-06-07)

(A Sl : £H55)



