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Data mining and analysis of adverse event signals for midostaurin, gilteritinib,
and quizartinib based on the FAERS database
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Abstract: Objective To identify and compare the post-marketing adverse event signals of the first FLT3 inhibitor midostaurin with
the second-generation FLT3 inhibitors gilteritinib, and quizartinib. Methods Based on the FAERS, through the OpenVigil 2.1
platform, adverse event reports for midostaurin, gilteritinib, and quizartinib which were the primary suspected drugs, were retrieved
from the first quarter of 2017 to the third quarter of 2025. The original data from the fourth quarter of 2025 to the second quarter of
2026 were downloaded from the FDA adverse event monitoring system (AEMS) as an incremental extension analysis. The adverse
event terms were standardized using the MedDRA 28.1 version. The PRR and ROR methods were combined for signal detection.

Positive signals were confirmed after excluding confounding factors. The distribution characteristics and intensity differences of the
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adverse event signals of the three FLT3 inhibitors were compared and analyzed. The robustness of the main conclusions was verified
through incremental data. Results The main analysis included 6 022 valid adverse drug event reports, among which 2 005 were for
midostaurin, 3 625 for gilteritinib, and 392 for quizartinib. After combined ROR-PRR detection and exclusion of confounding factors,
it was finally confirmed that there were 107 positive adverse event signals for midostaurin, 141 for gilteritinib, and 16 for quizartinib.
The incremental analysis additionally included 665 adverse event reports (53 for midostaurin, 396 for gilteritinib, and 216 for
quizartinib), and detected 11, 51, and 25 positive signals respectively. The key signals (differentiation syndrome of gilteritinib,
abnormal liver function; QT interval prolongation of quizartinib; fever-induced neutropenia of midostaurin) were all robustly detected
within the incremental window and the strength ranking remained unchanged. The adverse event signals detected by the three FLT3
inhibitors were mainly related to the blood system and infections, but the spectra of adverse event signals for different drugs were
different: midostaurin, due to its multi-target inhibition of KIT/PDGFR kinases, made the gastrointestinal reaction signals more
prominent; gilteritinib, due to its dual inhibition of FLT3/AXL, observed more prominent hepatobiliary system toxicity and
differentiation syndrome signals; quizartinib, due to its effect on the Ikr current of the myocardium, made the QT interval prolongation
signal relatively stronger. Conclusions Safety profiles of the first-generation FLT3 inhibitor midostaurin, and the second-generation
agents gilteritinib and quizartinib share commonalities as well as differences. The findings of this study may serve as a signal-level

reference for post-marketing safety surveillance of FLT3 inhibitors.
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Table1 Calculation formula for proportional imbalance method
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drug, d: other adverse events of the other drug.
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Table 2 Annual reports of adverse events and demographic characteristics of three FLT3 inhibitors
nifl i L%
mH —
KW Z A BRI BRI
el Rl 892 (44.49) 1752 (48.33) 163 (41.58)
ECq i 792 (39.50) 1536 (42.37) 218 (55.61)
ENl 321 (16.01) 337 (9.30) 11 (2.81)
HE TR S <17 26 (1.30) 93 (2.57) 3 (0.77)
18~44 181 (9.03) 462 (12.74) 42 (10.71)
45~64 424 (21.15) 834 (23.01) 75 (19.13)
=65 % 365 (18.20) 1667 (45.99) 49 (12.50)
KA 1009 (50.32) 569 (15.70) 223 (56.89)
AR AR 2017 4E 206 (10.27) — -
2018 4 357 (17.81) 10 (0.27) —
2019 4E 421 (21.00) 420 (11.50) —
2020 4 277 (13.82) 532 (14.57) —
2021 4 314 (15.66) 553 (15.14) —
2022 4 183 (9.13) 594 (16.27) —
2023 4E 121 (6.03) 637 (17.44) 22 (5.61)
2024 4F 80 (3.99) 508 (13.91) 163 (41.58)
2025 4E55 1. 2. 3 FF 46 (2.29) 371 (10.16) 207 (52.81)
REER (H5 60 2 147 [H 709 (35.36)  HA 2084 (57.49) [H 346 (88.27)
524 :H 78 (3.89) F[E 524 (14.46) HA 37 (9.44)
%34 fHi[E 75 (3.74) HE 114 (3.14) BEE 4 (1.02)
55 440 BAA 73 (364) EFET79 (2.18) PEHEF 2 (0.51)
%5140 W24 70 (3.49) PHEEF 72 (1.99) BHF 1 (0.26)

—RERE.

— represents not listed.

3 KMREENRLESRHERRT 15 LT REH
Table 3 Top 15 adverse events by occurrence frequency of midostaurin
PT sSoC BRIK ROR (95% CI) PRR (%)
biam A B PRI T o 2 o R 345  4.93 (4.39, 555) 4.19 (874.19)
el SNBSS 174  3.31 (2.83, 3.87) 3.09 (251.80)
WX i B RS ER 109  3.52 (2.90, 4.27) 3.37 (182.12)
R A By P B 2 2 ER AN A R B 90  4.23 (3.43, 523) 4.08 (208.13)
RAPER PRI AE A ik B R G 58 12.65 (9.74, 16.44) 12.28 (589.99)
IR i IR B itk 2 2R G 07 55 721 (551, 9.43) 7.03 (279.07)
HHH L 4 R D I Bk B 2R G5 54 451 (3.44, 5.92) 4.41 (139.72)
IMANBR THE P Py R 50 6.29 (4.75, 8.33) 6.15 (211.04)
YL Rt 98 TG R AR G 49  2.15 (1.62, 2.86) 212 (28.23)
&G TR YL AR G PN 45  4.05 (3.01, 5.45) 3.98 (97.87)
JREEAE TR YL AR G IR 43 6.02 (4.45, 8.15) 5.91 (170.80)
JRGLPEAR T JRYL AR G P 38  3.21 (2.33, 4.43) 12.61 (394.21)
gl BN Y NS ] 38 12.85 (9.32, 17.73) 3.17 (54.46)
B RE YR BN Y NS 34 2641 (18.79, 37.100 2593 (786.92)
14 ek g I R S 2R G5 33 2419 (17.13, 34.16)  23.77 (694.56)
PR B A RS

* unreported adverse events not listed in the manual.
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Table 4 Top 15 adverse events with highest signal intensity of midostaurin
PT socC Bk ROR (95% CI) PRR ()

B REIRAE" I Bk 2 2R G5 3 161.32 (51.08, 509.52)  161.06 (320.52)
q:réwmﬁ@wzfl\r g B W RS 18 101.06 (63.25, 161.49)  100.08 (1636.25)
T fE Ui IR B itk B2 2R G907 3 79.02 (25.24, 247.35) 78.89 (156.97)

fe Y ke O RS B R 3 64.00 (20.48, 200.00) 63.89 (126.58)
SEIINE I Bk 2 2R G5 4 3958 (14.78, 105.96) 39.49 (113.18)
PR A B P e B TR R AR G295 T 6 36.80 (16.46, 82.26) 36.68 (172.89)
iRl TR R AR G295 4 3526 (13.17, 94.35) 35.18 (100.17)
H I B R G05% 3 33.30 (10.69, 103.74) 33.25 (63.95)
T R A TR A TG R AR G P 4 3300 (12.33, 88.30) 32.93 (93.38)
JHF AR e K™ JHFIE R G957 4 30.20 (11.29, 80.79) 30.14 (84.94)
R il 7 dusk gy G B AR P 3 28.63 (9.20, 89.12) 28.58 (54.34)
FE R B0 e TR B AR G 95T 3 27.90 (8.96, 86.86) 27.86 (52.86)
TR A5 T B I TR R AR G950 5 27.87 (11.50, 67.20) 27.80 (103.22)
B REThRe e I B IR B R 50 34 2641 (18.79, 37.10) 25.93 (786.92)
Jit i3 L N S NS 8 24.27 (12.10, 48.68) 24.17 (154.57)

* YOI R A IR R

* unreported adverse events not listed in the manual.
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Table 5 Top 15 adverse events by occurrence frequency of gilteritinib

PT SOC AR ROR (95% CI) PRR ()
AN THE A Y (T 251  24.08 (21.13, 27.44) 21.85 (4965.21)
B R I Bk B R G5 241 43.69 (38.24, 49.91) 39.73 (8982.98)
JERG i 48 TR YL AR G IR 197 6.43 (5.56, 7.43) 6.01 (827.62)
KR A B VRN S 2 AL b R 173 5.85 (5.01, 6.82) 5.52 (643.30)
RAPER PRI AE A ik B R G 137 21.60 (18.18, 25.66) 20.51 (2515.63)
JHDiRe S5 JHFRE 2 Ge 99 129  33.07 (27.68, 39.50) 31.48 (3749.46)
14 LR /> i I Bk B 2R G5 127  68.63 (57.34-82.16) 65.33 (7 845.19)
HR R AT i T B Y TR 117  26.12 (21.68, 31.46) 24.99 (2 656.61)
AL T (2 R 117 7.59 (6.31, 9.14) 7.30 (632.11)
IR i IR B ik B2 2R G 07 97 9.04 (7.38, 11.08) 8.74 (658.52)
F . IR B ik B2 2R G 07 97 5.88 (4.80, 7.21) 5.70 (373.03)
SE I ic P Rt 92 7.61 (6.18, 9.37) 7.38 (502.05)
Hp LA L 98D i BN Y NS ] 88 521 (4.21, 6.44) 5.07 (284.57)
i " G R AR G 82 8.17 (6.56, 10.18) 7.94 (491.65)
O QT (A HAZEK T 81  18.56 (14.87, 23.17) 18.01 (1280.43)

* B PORAH AN R

* unreported adverse events not listed in the manual.
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Table 6 Top 15 adverse events with highest signal intensity of gilteritinib

PT SOC BR ROR (95% CI) PRR (4
S EEAAE Rk bk KB RBI R 57 594.56 (448.32, 788.50) 581.54 (27 977.46)
CERIEFERFNE AR
Jirtg 42k = Rk, Bk R A EHE 8 188.04 (92.29, 383.10) 187.46 (1239.15)
CEFEFRRFE R
Rz AN it 2 g 3 Rtk B2 R B 5 91.89 (37.80, 223.41) 91.72 (353.57)
140 B ek i I3 B bk B 2R G0 127 68.63 (57.34, 82.16) 65.33 (7845.19)
SRR AN R R A MG P R R R R B R T H R S g0 13 47.93 (27.69, 82.95) 47.69 (541.45)
B RE IR % bk B R G 241 43.69 (38.24, 49.91) 39.73 (8982.98)
1t 7L TR . S g - v Y gL 43 43.02 (31.77, 58.25) 42.33 (1675.04)
RN G YL T AR Y AR 4 3819 (1425, 102.35)  38.13 (108.74)
HHE e R v I3 Sk L R B I 67 37.12 (29.09, 47.37) 36.19 (2236.92)
H MM " B ]2 A7 G SR 17 34.37 (21.29, 55.50) 34.15 (509.71)
FF T RE S HTHH & Si 950 129 33.07 (27.68, 39.50) 31.48 (3749.46)
VER BT R KR 13 32.30 (18.68, 55.84) 32.14 (358.60)
J B BT A IS YL T AR Y AT 3 26.22 (8.42, 81.69) 26.19 (49.32)
HR R AT i T A e N 117 26.12 (21.68, 31.46) 24.99 (2 656.61)
I LR R PG T v B Y i 54 2427 (1852, 31.80) 23.78 (1149.32)

* AR B A RF AT
* unreported adverse events not listed in the manual.
x71 BIHERAESUHER 15 UHNTREHR

Table 7 Top 15 adverse events with highest occurrence frequency of quizartinib

PT socC HHix ROR (95% CD PRR (/)
BET: A By R S 25 2R B R R 30 2.31 (1.58, 3.37) 2.18 (18.85)
Wols B 7 2 G 5% 22 2.44 (158, 3.77) 2.34 (16.03)
I /NER B B A Y TR 21 16.50 (10.59, 25.71) 15.44 (270.39)
&Y TR T A7 G 29500 14 7.71 (451, 13.18) 7.40 (71.67)
R A By PR S 2 233 A5l s B 14 3.93 (2.30, 6.71) 3.79 (26.36)
JELPE I 5% TR S AR G950 14 3.75 (2.19, 6.41) 3.62 (24.34)

OrHL P QT I FE K e Y A 13 25.49 (14.62, 44.43) 24.45 (269.64)
Sl R B T 9 29.19 (15.04, 56.68) 28.36 (211.04)
R R AN IR RE IR R R 9 11.70 (6.03, 22.71)  11.38 (75.34)
SE e qEas Y TR 8 5.56 (2.75, 11.21) 5.44 (24.81)
1217 (4 PG BN 0N 6 5.64 (2.51, 12.65) 5.55 (18.10)
Fh PR 20 PR O3 R I Stk B 2R G 6 2.97 (1.32, 6.66) 2.93 (5.85)

SR AR T TR S AR G P50 5 10.05 (4.15, 24.33) 9.91 (31.67)
A 20 P D g I Stk B 2R G 4 6.22 (2.32, 16.68) 6.15 (12.51)
NS PR BN 0N 3 8.83 (2.83, 27.55) 8.76 (13.60)

* YL ORI AN R

* unreported adverse events not listed in the manual.
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Table 8 Top 15 adverse events with the highest signal intensity of quizartinib
PT soc AR ROR (95% CI) PRR ()

ek KR AE 9 29.19 (15.04, 56.68)  28.36 (211.04)
O E QT ALK Y T 13 25.49 (14.62, 44.43)  24.45 (269.64)
MM THE A R E 21 16.50 (10.59, 25.71)  15.44 (270.39)
R AR P T L 9 D i IR B itk B2 2R G907 11.70 (6.03, 22.71) 11.38 (75.34)
RS/ N TR R AR G295 10.05 (4.15, 24.33) 9.91 (31.67)
LA T BE HRAE 8.83 (2.83, 27.55) 8.76 (13.60)
G TR R AR G295 T 14 7.71 (451, 13.18) 7.40 (71.67)
2 I 44 P 9/ i I B IR B R 350 6.22 (2.32, 16.68) 6.15 (12.51)
i IRARE 4SS HHRRE 5.64 (251, 12.65) 5.55 (18.10)
SE IR A is R 556 (2.75, 11.21) 5.44 (24.81)
B B 0 1 IR Stk B2 2R G5 4.19 (1.34, 13.05) 4.16 (4.39)

& A B 7 T 25 2R AN 5 RS 14 3.93 (2.30, 6.71) 3.79 (26.36)
TR PR 9% TR R AR G 95T 14 3.75 (2.19, 6.41) 3.62 (24.34)
HHE L 4 R D I B IR B R 50 6 2.97 (1.32, 6.66) 2.93 (5.85)

Tl B RS 22 2.44 (158, 3.77) 2.34 (16.03)

* BT RR I A R

* unreported adverse events not listed in the manual.

25 IBEREZRESR

2 K RGN A 3 Bl FLT3 40135504 PS ()
AR FE 665 1, HAKRBRZAk 53 4y, 5
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R EHEBR R AR = fa, KPRk, HEi e, 2
LB R HFIAHMERES 110 510 254, RAEHK
HEZHT 15 ALIIBEMEAS 5 W3R 9 CREZ ML 11 4,

BB . 3 R ERR S S 5 s
— 8 KRG I AR 2R, DURIERR. %
Z MW EREAE (% 7 B JEHT, B SRR
B RGN WPIRCR GER SO & B R A 2
A~ SOC; #H e R AEMUXET 15 (if5 5 2 K
M SRR (6 ). FRAE (41
FIBGE RAZ G (34> 45 SOC, LUE B

9 HEEHIE 3 FLT3 HMHIF L ESURHEZET 15 (ABAMS REH
Table 9 Top 15 positive adverse events occurring with frequency for 3 FLT3 inhibitors in incremental data
2 PT SoC AR ROR (95% CI) PRR (3

KWEZAR Bl AR WPIRRGE . M B BB 7 62.81 (28.33, 139.24) 54.65 (368.63)
a A BRI AR AL S R, 7 3.65 (1.65, 8.08) 3.30 (11.67)
TR AR L CES 7 117.88 (53.14, 261.52) 102.44 (700.74)
RN PERL A PR RE IR bk B R 2R 6 37.59 (16.06, 87.98)  33.45 (189.22)
I3 B RS 6 3.30 (141, 7.72) 3.04 (8.53)
7K fie A JE TR 5 3547 (14.11, 89.15)  32.22 (151.46)
CFL P QT [ HZEK Y O 5 58.17 (23.13, 146.27) 52.78 (253.80)
R A BRI KR RS RS, 4 4.99 (1.80, 13.83) 469 (11.79)
oL 4 IR B A 4 714.43(254.14, 2008.41)660.59 (2556.02)
JEK B RS 3 47.29 (14.73, 151.78) 44.67 (127.96)
BT S B PR RA T AR RN 3 32,07 (9.99, 102.89)  30.31 (85.07)

e BE ) I B ik B2 2R G 28 907 50 24.31 (18.06, 32.74)  21.37 (969.43)
i ¢ TG R AR G2 37 575 (4.10, 8.07) 5.31 (131.34)
ML /NR T BRI HRE 29 16.34 (11.19, 23.87) 15.22 (385.06)
R & GV R AL F R Y. 23 3.77 (2.47, 5.75) 3.61 (44.07)
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2 PT sSOC ik ROR (95% CI) PRR (43

HBE RN I I S bk B R G2 22 17.39 (11.30, 26.76)  16.48 (319.12)
&Y YL J AR P AP 21 6.40 (412, 9.94) 6.11 (90.40)
A 140 B/ i T B bk B2 2R B 2057 20 20.63 (13.14, 32.40)  19.64 (352.35)
P 40 i g/ i T B bk B2 2R B8 2057 16 6.03 (3.65, 9.94) 5.82 (64.23)
M2 i 9 2> L Sk B2 R B2 0 15 3542 (21.08, 59.51)  34.12 (477.05)
DL QT [HHAE K KRN E 14 2055 (12.03, 35.09) 19.86 (249.46)
S EREAE Rk et R AN BH 1) g 13 371.22 (206.76, 666.48)359.07 (4126.54)

CEFSFERFE R

H R AT B T S A Y L 13 13.17 (7.57, 22.91) 12.77 (140.73)
ik FHIE YL T AR Y AR 13 6.67 (3.84, 11.60) 6.49 (60.50)
ISR el 2 i MR B R G 11  5.16 (2.83, 9.40) 5.04 (35.78)
SRR eSS HREE 11 5.90 (3.24, 10.75) 5.76 (43.43)

ZEHEE F= A W ML A Y. 18 2,18 (1.34, 3.53) 2.08 (10.52)
il RANY i gL B A 13 13.21 (7.53, 23.15) 12.47 (137.52)
JR Y YL T AR YL AR 12 6.72 (3.75, 12.03) 6.40 (55.08)
DK QT AT K Y gL 10 27.17 (14.38, 51.33)  25.96 (239.23)
SEIS AT AT R 9 31.66 (16.22, 61.83)  30.39 (254.67)
R A B VR B 4R 25 A5 R 9 266 (1.36, 5.18) 2.59 (8.91)
SEiRa eSS R 8 7.94 (3.92, 16.09) 7.68 (46.66)
&1 8 [ FRAIG B A 5 5.98 (246, 14.53) 5.87 (20.24)
RN PRGN B I S bk B R G 5  6.98 (2.87, 16.94) 6.84 (24.97)
PRI IR &% B 0 4 274 (1.02, 7.37) 2.71 (4.34)
SE AN W P 5 975 A B VR S 25 2L S R 4 6.70 (249, 18.04) 6.60 (19.03)
F P 24 i gk 2 i LN PSS NS B L] 4 270 (1.00, 7.25) 2.67 (4.19)
A [ 20 T o> Y 4 19.84 (7.36, 53.44) 19.49 (69.97)
14 B W RSG5 3 441 (141, 13.77) 436 (7.78)
e K 3 454 (145, 1419 449 (8.15)
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321 MERFEEFMENZOILFERE 3 FF FLT3
HIHFIIAAE R REA R FES, B
ERR a1 ot/ A I 1| RANY /8 N o 11 o e
BEDhRE RS . X AAES FLT3 {55 @M% 7E IEH ik
1L/ AEL 240 i 18 5 43 A4 H Y B A B AR A OGS
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