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Adverse event signal mining and analysis of inotuzumab ozogamicin based on
FAERS database
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Abstract: Objective To mine the adverse drug event signals of inotuzumab ozogamicin based on FAERS database, and provide
reference for rational use of inotuzumab ozogamicin. Methods Adverse event data of inotuzumab ozogamicin in FAERS database
from its listing to 31 December 2023 were collected, and data mining was carried out using the reported ratio ratio method (ROR) and
the medicines and healthcare products regulatory agency (MHRA) in the disproportional method. Results A total of 2 485 adverse
event reports of inotuzumab ozogamicin were obtained. The age of the patients was 18 — 64 years old (39.32%), the gender was
mainly male (49.74%), and the reporting country was mainly the United States (42.98%). A total of 72 adverse event signals were
detected, involving 22 system organ class (SOC), mainly including general disorders and administration site conditions, immune
system disorders, blood and lymphatic system disorders. The PT with higher frequency of adverse event occurrence is basically
consistent with the drug instructions, such as venoocclusive liver disease, venoocclusive disease, platelet count decreased, pyrexia,
blood bilirubin increased, sepsis. PT with strong ADE signals include venoocclusive disease, venoocclusive liver disease, neoplasm
recurrence, splenic infarction, graft versus host disease, neoplasm progression, cytokine release syndrome. Conclusion Before using

inotuzumab ozogamicin, medication evaluation should be done for patients, especially those with hepatic vein occlusion disease and
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severe persistent liver disease. During treatment, close attention should be paid to the patient's liver toxicity, and timely intervention

should be taken in case of abnormality.

Key word: inotuzumab ozogamicin; adverse drug event; data mining; ROR; MHRA; venous occlusive liver disease
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Table 2 Calculation formulas and corresponding thresholds of ROR and MHRA
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Fig.1 Annual distribution of inotuzumab ozogamicin-related adverse event reports
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Table 3 Basic information about adverse event reports

associated with inotuzumab ozogamicin
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*4 BEMPEZHRBNEXT REGREIREHZE 20 189 PT

Table 4 PT among the top 20 most frequently reported adverse event related to inotuzumab ozogamicin

PT 1% PRR 7 ROR (95% CD)
e 149 5.21 526.94 6.56 (5.45, 7.89)
JiefoRg g f ™ 91 81.35 7124.75 95.36 (76.29, 119.19)
Pk P ZE P TR 57 478.02 26 014.23 526.93 (399.97, 694.17)
Pk P ZE PR 35 666.78 21 847.36 707.09 (499.91, 1000.15)
MB350 R B 33 12.51 339.29 13.17 (9.27, 18.70)
R 30 371 57.48 3.85 (2.67, 5.56)
MENEL R T 23 33.24 686.91 3450 (22.74, 52.34)
T I3 22 8.38 136.21 8.65 (5.65, 13.25)
IR ok i 22 8.27 134.03 8.55 (5.58, 13.08)
SR N s 19 6.92 90.83 7.11 (450, 11.23)
A YPirE R 18 101.27 1679.81 104.31 (65.18, 166.91)
JEK 16 22.78 311.73 23.36 (14.22, 38.40)
A R E A 15 2.62 13.58 2.66 (1.59, 4.44)
Jiti 9 15 2.04 6.98 2.06 (1.24, 3.44)
4 I 40 s e 14 10.73 114.10 10.95 (6.45, 18.61)
&Y 14 4.04 29.16 411 (2.42, 6.98)
7 i A ) 14 2.94 16.14 2.98 (1.76, 5.07)
AN R TR SF A R 13 68.55 796.48 70.01 (40.376, 121.40)
EZ =8 13 22.00 240.01 22.46 (12.96, 38.92)
P 240 i g/ i 13 3.81 24.33 3.87 (2.23, 6.71)

*: BUNARZER P PUR  FARBCR A R

*: adverse event not included in inotuzumab ozogamicin instructions.
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Table 5 Top 20 risk signals of inotuzumab ozogamicin signal strength

PT iy PRR 7 ROR (95% CD)
Pk PR ZE PR 35 666.78 21847.36 707.09 (499.91, 1000.15)
Pk P ZEVE 78 57 478.02 26 014.23 526.93 (399.97, 694.17)
g 52 " 10 104.00 914.85 105.71 (56.49, 197.80)
FAEHE F 18 101.27 1679.81 104.31 (65.18, 166.91)
Jipe g 4 89.36 265.50 89.94 (33.57, 240.97)
iRt e 91 81.35 7124.75 95.36 (76.29, 119.19)
PR PR A 13 68.55 796.48 70.01 (40.38, 121.40)
R s Al A A 8 37.97 251.77 38.46 (19.13, 77.31)
HR I P 3 33.41 64.60 33.57 (10.79, 104.49)
N TERAR ag=h 23 33.24 686.91 34.50 (22.74, 52.34)
I AR ™ 6 26.48 122.61 26.73 (11.96, 59.77)
B R R 6 25.92 119.79 26.17 (11.70, 58.51)
T4 sk > 7 25.72 142.38 26.01 (12.34, 54.81)
57K 16 2278 311.73 23.363 (14.216, 38.40)
ity o 3 22.58 42.13 22.68 (7.29, 70.58)
A E R 13 22.00 240.01 22.46 (12.96, 38.92)
BT R MUAE 4 16.91 45,01 17.02 (6.36, 45.51)
ik R € o 8 16.05 98.34 16.25 (8.09, 32.65)
P IME” 4 1551 40.73 15.60 (5.83, 41.72)
MR B 33 1251 339.29 13.17 (9.270, 18.70)

*: BUNRZER SR HTR I AR UCR A R

*: adverse event not included in inotuzumab ozogamicin instructions.
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Fig.2 SOC distribution involved in positive adverse event risk signals associated with inotuzumab ozogamicin

INER 2 Bk B o BB IS R SRR . 3R
HEE ARG, BN 2k B A B
R B R IRE BT, U BN 2 BRI
PR RO ER )2 , X 0 5 @ MR 2 B bk 4
FEL A IS PR 078 OB AR T A 5100, i DA
ANREMRNE, ATREE R T EA R FEE S5
MR E . HE L 18~64 Z NFEANE, (H
18 Z LA L &7 bt s sy, IX02 BTz L
W WREEN . AR FARE DERAE,
BB L, T RE AL RN FAERS #0487 H1 25 [ FDA
WL S BN Z Bk B R A SR BT G
32 BERXINAREHESHN

MR BN P Z BRERAL UL A, S 2 Bk
B L (=20%) BIA RS M MR kb A
PERCAN IR D . B U, A . R
BT R m LR UE R R AR PR 4T i ek
ESE . AHFF T4 RS BN Bk Ul B P R A
— 3, VLA IR FLGE RIS . L2
2AANRFMAES, W& 22 Fi SOC, Mt B
PRI FEAIARFHTRRELEGZ R
4t, Peom I PRAE S FH BN FP 22 B BT 4 T M )
BEAN R BRI, IF R ST P i .

AT AT KA B = 1 PT, N Rk
ERMES, HENTTRES S B k0 (A M 5 =
BT 5 0. iE RN, BASME B ke A

MR 5 FEFRIUN 30%~40%012, A U7
B 2 R R . S B WRE4H R (i
o B AT RN T Ry, HAET R SR G K
MR RS, BT iR 2 3 20% A B, %4
(1) B R PRI S Ve TS B2, AR T R
Wi Rah, B BRI TR T 2 RN
IR TERTAA S B AR B A IR, (BTS2 L
BRI YNCY, R AL AR NS Y s R kit DS
I B, BT g m T4 fe s, HArr- R
i AN R U451, 78 BN 2 Bk S pi vl B P R
EHEHRIR XA TSR (AT
ANERIK PR ZEI ) A T a0 R AR 5 AR R R BT
() RS 2 360 . 22 T B 22 Bk S B A i PR XA
PIkiE 7 AT . #E Kantarjian 50T R 1T
WG, WG T 32 FISETwBI, H 2 Bl EET
FEFRIT, 10 BIFE TGS, 16 FIFETF it ek 5
Ko 4 BIFET Frfk A ZE MR . 78 1 TR 7,
A 5361 (67.1%) HELERZ BN Z IR BHUaTT
H AT M T4uM M a0, Hf 20 HIZET R
R H 45 et el R R, 6 BB R K ARTT
FHORERME, &R 27 JETBIVARE TG, DRI 5 |
O 32 SRS MU TE 7. (R, FETTIX — A
RFELRSAE S A EN B kB4 A
K, EHHPZERBIAR GG L. SRR Z T
TE BB A FH B 2 Bk AP () R i 24 22 e



FEI9HBE4H 2024F4 8 A, 4 B W A&

Drugs & Clinic Vol. 39 No. 4 April 2024 * 1033 -

H R BB A R I

£ ROR Fl MHRA 43-#r 0l %1, 72 /> PT F1{5 5
S EHET A | ALRARR K A FE VR, HER A 2 10
NERRK A ZEERTR, R R S DB T BN A
ZER AP, SRR R SRS S BT
FR Ik A PR PR I SEPH ZE LR A 1E, IR R ILE
WA ERIRAE. #E. AP ORREK, JedlRE
I TN AE 2R R R ik —20 T, M
F DK P ZE P 5 8 DA 2 48 B D RE S0 N RFAE,  AE
ToFRT 80%!U18), R L ik A ZE PR 50 2 R 3% 24
TR EE LRI —. BngZekap S8
ik PR ZE P50 (P ML R Jn, - 4400 mT g 5% 148
PFEAE 5 PRI 2. 76 2 55 )l N4 2 60 928
FOHIFIA O, el ReE T Bt 2k i pt 5 i 52
RN AR L) CD22 454, i S5 i e A -4
R IRFEA S0, (Rl bxt T BE A & A HAFAERRSR I AT
K PR ZE P00, LA B BB T R I R S PR T 1
AR AT B 2 2R

% 3 R T T — MEA E OGE R RS
RAES, TTRES E kA ZEM R A . Mk
VA ZE 1 FFF 5 A — P At % A i P 2 1T 140 B A% A 5
hiE, HATIRGE R RN Z AT 2, FizA R FH4F
() A2 5 2 B Ik B 20 A ot S A AT 3 I T4t
B A KR, 78 1 TilmpKikee . 58 &tk B itk
EL 4 D 1 105 A 3 4 BRUINAT 22 BR BB VR 97 R e 2R R
EMFARBENEE T, A 17 flEERAEEE
A BEL 25 B A B ik A e, o 53% I i A
RAEZHE R ML, R AT I I T2 A i
(1S B bR B P 1 1t A A FH SR 7 2 Bk
P Ry 73 22 2% B Sl 1Y) S S R A B YR T
33 HEAMAREHESHH

BRIET: PT 4b, AWFFIEKILZA BN 22k
BPTULH B AR A RFREEAE S, Wit
J&. MBS R BIEDPUE . AR E TRk LR
HAE PRI, MREEZE . PR AR
T A« 9 S I

FE M BUAE 0 AR IR, BE SR
B, RAWTE S IRENHRIA R FHIE S
TSP R T AN PR RS A ) IR ARE, R T
I, SN EAEE R, WIEEBIE. .
B RG22, Hy 3 i 40 M A fE A2 Sk B kR
Y1 P 1975 S A s DL SRAG IR T I T Rz — 3, A
WA 22 07 (1) 2B 2 2 5 v B IR EEL 4T 1 1f o

SRR AT G LT B RS AR A D24, R TG 5 BN A7 2 B
BFIRIT G, BN TR — B I AT DR SE 3 11
Y/ E SN

4t PR R T2 U2 TR B 8 YR 9 R L)
TN FEPER), AR FREE A IER I K &
(1) B 40AE. T 40 &5 bk B 40 A AN sl BE 40 AR s »
HE TR UM PRI F--00 (TNF-a) y T-# 3 (INF-
V) MMM -6 (IL-6) 254 VEgH M K 1261, 4%
TEELFEAG M R AR/ a2 B ThRE Rarg s, 5 it g
SN ARTER AL, —FAE A ). B 2Bk 3
FUE NI PG T 250, AR TR LR &
TR R A S HAE VLA ¢ . — MOk vl 4H Ffa R 11
MEFEMEZ RAETH 1 kG2 (ERIIS 27,
DRI, I R B R 2 R A F BRI B 22 BR B i) 9
BAMR TR SRR, RSB M
Xl o

o P AR L R i DA% A ZE AN R A
TE BUINAT 22 2R BT I PRI SR B L, SRR
B, RAENLHIAA, 5T H XSS B0,
Al g5 BN 2Bk BT R CHME, FRIRIR T
DL i KV

AHFFEH SOC 702N RAE B PE S PR AN B (1)
JifRr CELFEFERNAE A 1 PT WiRi & & s il
Ji % 55— R S T R A 5 s P s e . IX AT
RE/2 RN FAERS #ilEEE T H R ZHMAS, (LA
NEBAT L EAR & MA RS, BRI A 2f
LN TR W E A R FH4F B4k L,
B PT AT REJE T 0w A £ 1 ek R 1 AN J& T3
A R, A BARIE UL 75 I R — e sk

AW 75 T35 [ FAERS #diEE28), K H] ROR
5 MHRA H45E6 1A REMHE 512077, il
g8 IRk B A7 22 Bk BT UL B RN R F
Ab, EFZIE G T RMEYBUE B SETD. AE
Ji v H o A 4R B IR PR IR S IE S 2 T A L 5
PERBAE S, 1B RERE EyRAh T BN i Z Bk st
R L TN E s ORI PR 2 4 % 24 42
BT 25 VI RAE A SN 2 Bk s it A2
JOF i DGV R I D e R i 4 M RS A S I I
RAAEDL, R T LTI, DLORRRE B3 2 4.

FBRR FAGHEAERARELEFNGZFR

SE
[1] Shah N N, Sokol L. Targeting CD22 for the treatment of



+ 1034 - FEI0EBEA4H 2024FE4 H

AR E bl

Drugs & Clinic Vol. 39 No. 4 April 2024

B-cell malignancies [J]. Immunotargets Ther, 2021: 225-
236.

[2] Lanza F, Maffini E, Rondoni M, et al. CD22 expression in
B-cell acute lymphoblastic leukemia: Biological
significance and implications for inotuzumab therapy in
adults [J]. Cancers, 2020, 12(2): 303.

[3] Lamb Y N. Inotuzumab ozogamicin: First global approval
[J]. Drugs, 2017, 77(14): 1603-1610.

[4] Kantarjian H, Thomas D, Jorgensen J, et al. Results of
inotuzumab ozogamicin, a CD22 monoclonal antibody, in
refractory and relapsed acute lymphocytic leukemia [J].
Cancer, 2013, 119(15): 2728-2736.

[5] OBrien M M, Ji L, Shah N N, ef al. A phase 2 trial of
inotuzumab ozogamicin (InO) in children and young adults
with relapsed or refractory (R/R) CD22" B-acute
lymphoblastic leukemia (B-ALL): Results from Children's
Oncology Group Protocol AALL1621 [J]. Blood, 2019,
134: 741.

[6] Pennesi E, Michels N, Brivio E, et al. Inotuzumab
ozogamicin as single agent in pediatric patients with
relapsed and refractory acute lymphoblastic leukemia:
Results from a phase II trial [J]. Leukemia, 2022, 36(6):
1516-1524.

[7]1 Li X Q, Zhou M, Qi J Q, et al. Efficacy and safety of
inotuzumab ozogamicin (CMC-544) for the treatment of
relapsed/refractory acute lymphoblastic leukemia and non-
Hodgkin lymphoma: A systematic review and meta-
analysis [J]. Clin Lymphoma Myeloma Leuk, 2021, 21(3):
€227-e247.

[8] EwE, XUME, fEHE, 5. JET FAERS #iFEiz4 W3evh
HEAMAREMEREES 1] ARG E R,
2024, 39(1): 224-230.

[91 Guru Murthy G S, Venkitachalam R, Mehta P. Trends in
survival outcomes of B-lineage acute lymphoblastic
leukemia in elderly patients: analysis of surveillance,
epidemiology, and end results database [J]. Leuk
Lymphoma, 2015, 56(8): 2296-2300.

[10] Cobaleda C, Vicente-Duefias C, Sanchez-Garcia 1.
Infectious triggers and novel therapeutic opportunities in
childhood B cell leukaemia [J]. Nat Rev Immunol, 2021,
21(9): 570-581.

[11] Kakaje A, Alhalabi M M, Ghareeb A, et al. Rates and trends
of childhood acute lymphoblastic leukaemia: An
epidemiology study [J]. Sci Rep, 2020, 10(1): 6756.

[12] Hefazi M, Litzow M R. Recent advances in the biology and
treatment of B-cell acute lymphoblastic leukemia [J]. Blood
Lymphat Cancer, 2018: 8, 47-61.

[13] Yi M, Zhou L H, Li A P, et al. Global burden and trend of
acute lymphoblastic leukemia from 1990 to 2017 [J]. Aging,
2020, 12(22): 22869-22891.

[14] Sun W, Malvar J, Sposto R, et al. Outcome of children with
multiply relapsed B-cell acute lymphoblastic leukemia: A
therapeutic advances in childhood leukemia & lymphoma

study [J]. Leukemia, 2018, 32(11): 2316-2325.

[15] Crotta A, Zhang J, Keir C. Survival after stem-cell
transplant in pediatric and young-adult patients with
relapsed and refractory B-cell acute lymphoblastic
leukemia [J]. Curr Med Res Opin, 2018, 34(3): 435-440.

[16] Kantarjian H, Thomas D, Jorgensen J, et al. Inotuzumab
ozogamicin, an anti-CD22-calecheamicin conjugate, for
refractory and relapsed acute lymphocytic leukaemia: A
phase 2 study [J]. Lancet Oncol, 2012, 13(4): 403-411.

[17] Kantarjian H M, DeAngelo D J, Stelljes M, et al. Inotuzumab
ozogamicin versus standard of care in relapsed or refractory
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.

[18] Ladha A, Mannis G, Muffly L. Hepatic veno-occlusive
disease in allogeneic stem cell transplant recipients with
prior exposure to gemtuzumab ozogamicin or inotuzumab
ozogamicin [J]. Leuk Lymphoma, 2021, 62(2): 257-263.

[19] Dalle J H, Giralt S A. Hepatic veno-occlusive disease after
hematopoietic stem cell transplantation: Risk factors and
stratification, prophylaxis, and treatment [J]. Biol Blood
Marrow Transplant, 2016, 22(3): 400-409.

[20] Giglio F, Xue E, Greco R, et al. Defibrotide prophylaxis of
sinusoidal obstruction syndrome in adults treated with
inotuzumab ozogamicin prior to hematopoietic stem cell
transplantation [J]. Front Oncol, 2022, 12: 933317.

[21] Kayser S, Sartor C, Giglio F, ef al. Impact of inotuzumab
ozogamicin on outcome in relapsed or refractory acute B-
cell lymphoblastic leukemia patients prior to allogeneic
hematopoietic stem cell transplantation and risk of
sinusoidal obstruction syndrome/venous occlusive disease
[J]. Haematologica, 2023: 284310.

[22] Hill G R, Betts B C, Tkachev V, et al. Current concepts and
advances in graft-versus-host disease immunology [J].
Annu Rev Immunol, 2021, 39: 19-49.

[23] Tk T, TRIRHD, ZRZL. H AL A 25 K SR I A
& B E I TARER T BRA S B 4L A i
] IRIRAEHRE, 2023, 40(10): 669-671.

[24] Hamilton B K. Updates in chronic graft-versus-host disease
[J]. Hematol Am Soc Hematol Educ Program, 2021,
2021(1): 648-654.

[25] Morris E C, Neelapu S S, Giavridis T, et al. Cytokine
release syndrome and associated neurotoxicity in cancer
immunotherapy [J]. Nat Rev Immunol, 2022, 22(2): 85-96.

[26] W 2ERE, VEF. 1 702 & ST SR ™ B A R 1
BWLEEES AT 0] AR S fEEIESE, 2023, 29(6):
520-523.

[27] Shimabukuro-Vornhagen A, Godel P, Subklewe M, et al.
Cytokine release syndrome [J]. J Immunother Cancer,
2018, 6(1): 56.

[28] ki, WA= K, FfERa. BT FAERS U8 FE 10 32 A
MARFIESIZM ST (1] 2590wt 7T, 2023,
46(1): 124-130.

[FERE HiER]



