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Signal Mining of Ruxolitinib — Related Adverse Drug Events Based on the FAERS
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Abstract: Objective To provide a reference for the rational and safe use of ruxolitinib in the clinic. Methods Adverse drug event
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(ADE) reports with Ruxolitinib as the primary suspected drug from November 16,2011 to December 31,2022 in the Food and
Drug Administration Adverse Event Reporting System (FAERS) were retrieved, and the ADE signals were mined by the reported
odds ratio (ROR) method and Bayesian confidence propagation neural network (BCPNN) method. Results A total of Ruxolitinib -
related 13 885 ADE reports were screened,with a male — to — female ratio of 1.24:1. North America (68.78%) was the region
with the highest number of ADE reports. A total of 195 ADE risk signals were identified, involving 14 system organ classificantion
(SOC) , mainly including various examinations (53 signals) , blood and lymphatic system diseases (45 signals) , infections and
infectious diseases (24 signals),etc,and the main manifestations were anemia (1 486 times),lower hemoglobin (1 330 times),and
lower platelet count (1 312 times). A total of 30 infection — related signals and 20 tumor — related ADE risk signals were
obtained. The top three infection signals in terms of frequency were herpes zoster (288 times) , tuberculosis (127 times) , and
herpesvirus infection (26 times). The top three tumor signals in terms of frequency were the second primary malignant tumor (298 times),

skin cancer (246 times) ,and squamous cell carcinoma (150 times) , which were listed in the drug instructions. Conclusion The
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mined ruxolitinib — related ADE signals and the involved SOC are basically consistent with the drug instructions. The risk

assessment of infection, skin cancer and lymphomas, as well as medication education and guidance for patients should be done

before use of ruxolitinib in the clinic. During the treatment, hematologic, infection, and tumor - related indicators should be closely

monitored. Measures such as adjusting the dosage and interrupting treatment should be taken to avoid the occurrence of serious

ADE and to ensure the medication safety of patients.
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57,2017 43 H 10 HAEFR E BT o MF 85 19 JAKL / 236
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PERH T 38 i T H AR I FAERS 9 58 s 2.5
i F OpenVigil 2. 1(https: // openvigil. sourceforge. net / )
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Tab.1 Calculation formulas of ROR method and BCPNN

method, and the detection criteria of ADE signals
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e 4 977 13, 77 b e FH Ko JH 25 5 6] AN 24 ADE iz 45 2
103 £33 . 342 98 5] 19540 ADE 55, 21t 13 885 1)) ADE
W b, B ey 1. 24:1; TEAERLE65 X KL
EARECE 6. 11%) 5 60 s e 2 X (
68.78%) ; /= H ADE 4245 6 721 143 (1 48. 40% ) , LU B
A B A ) 2 K i DL (1 29. 73%) S BE A (S ] I3 2,
AR HE A R 10 197 B ADE {5 5 36 & A2 3 531 1k
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Tab.2 Basic information of ruxolitinib — related ADE reports

(n = 13 885)
MERE a3k BENHK MAR(%)
BHMA 07 1412 10. 17
4 1141 8.22
& 4n 11332 81.61
EBHFH <18% 0
18~44 % 32 0.23
45~64 % 329 2.37
>65% 849 6. 11
K 4 12 675 91.29
EHREAR/ LEM 9550 68.78
W & 2516 18.12
T4 1712 12.33
Haw 107 0.77
& ADE AR R AL A A 2E K 4128 29.73
T 1770 12.75
JE R A 734 5.29
K 89 0. 64

R3 RESURHEAM 10K ™EADEES (n =6721)
Tab.3 The top 10 serious ADE signals in terms of frequency

(n =6 721)
PT RARR B(%) PT AR B(%)
Th 784 1166 | AhfmiitiRE 184 2.74
SIS 760 1134 | FORRAEEMA 155 2.31
B E ok 731 10.88 | tafitd T s 148 2.20
S 342 5.09 | FRAS 129 1.92
ampit kK 187 2.78 | 45 109 1.62

2.2 ADE 55K SOC
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Fig.1 The SOC of ruxolitinib — related ADE signals

2.3 ADE ESEZHR&R

¥ Je HE RO PT AT HEI , HE44 110 3 14 PT 43 514
B LT B I REARR I RIS, 35 & 26 1 4861K
13307 .1 3127k, 43 5115 10. 70%.,9. 58%,9. 45%; Kk 1=
BUCHE 24 T 20 19 PT Hh, 2OPESE 2R F1IIL | 2140 i HL 25
SEE L F I 240 b 2 R AR 3 Sk 2 34 2 5 U
B R 4R K ADR , HoAy 15 R PT 244 24 S 5 A 45 vh
B4R & ADRFEILIE 2.

i ROR 7% M BCPNN ¥ 05 5 9 B (95%CI T FR )
X PTH#ATHET 4553 2 RO A HEA HT 20 19 PT R 134
FIE PT, A 2R 65% , A 81— 2k .27 4~ PT H
g 1A IRR A R N AR e 13 (AN 1 RN T8 o
F IR A 28 9 43 e 2 114 PT R 25 8h s B 45 v B 4 K
Y ADR, 2140 B bb 25 5 5 20 4B o0 B S8 2 i
RS R YL A 161 PT R 24 it B rh ok g & iy
B AT SE ADROTFEWLF 4.
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Note: A refers to ADRs not listed in the drug instructions (for Fig. 2
and Tab.4 - 6).
Fig.2 Top 20 ADE signals in terms of frequency
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Tab.4 The top 20 ADE signals in terms of signal intensity
ROR % BCPNN %
PT K AR RORI  95%CI T Ik PT F AR ICHA  95%CI T Ik
41 2m Rk A 0 222 247.379  206.261  oamipibasFES 222 7.018 4. 688
) P 7 211.749 78.854  fni ARG AR 460 5.756 3.931
ALk LM R G Rl 69 86.339 65.846  MmirEGRFE" 321 5.411 3.568
A AR HOF R 460 68. 084 61.442  HALh SRR AR G hRe 69 6.037 3.416
F 34 fa R AR AR 34 77. 852 53.170 & mieit T 263 4. 960 3.136
A 4L B T 321 50. 724 45.007  Atdihimt 72 5.312 3.025
&) o 55 Ak B 5 123.742 42.991  frtmfnit R 59 5. 144 2.817
LG fmTt 72 46. 434 36.159 3% AR AR SR 34 5.924 2.802
G 28 it HOr 263 35.276 31.010 % 2ARA WG 298 4. 401 2. 640
or tm it R 59 40. 526 30.822  srfmfaREt 34 4. 806 2.306
M R e 4 68. 056 22.751 A emmiait R 713 3. 996 2.300
R R 34 31.088 21.799 B fimt 35 4.747 2.291
W ks dm It ROt 0 7 47. 643 21.341  BHSIE LR 130 4.068 2.236
RAR B A 35 29.710 20.956  AMH A G hms 283 3.872 2.137
O F 5 3 74. 240 20.710  FBRAVZ WAL 30 4.529 2.078
52 AR R A BT 298 23.019 20.442 MBS ILE ERC 24 4.597 1.972
Ao A 4x dm oL 2k R T & 8 3 62.819 17.900 WA HHIE Em" 59 3.937 1.959
- i 5 %0 16 29. 641 17.691 0% & Bk 1330 3.597 1.919
K REAS AL 48 £ 24 26. 467 17.404 SR 200 150 3.675 1. 900
kAN 22 N ik SR 30 25.148 17.299  srsmfpit & T 362 3. 560 1.852

E:* AR PT.
Note:* refers to the same PT.
B 5phE ADE KBS S

1954~ 0] 82 Je ADE RURS 5 5 b, 2e42 4 31 30 4
JRYLE 5 S 201 P 155 o ek
B2 0 Rt RIS 5 454%9% , I ADE 55 1 LIS
Ji ke AR TR R R R A R | TG 4 R e
T, 25 St B R E R R TR LR S R 6,
3 Tt
3.1 ADE Z4EEE ST

PR e K ADE i, B Ao il 1,241, H
ZRAET 655 M UL ARE, X5 MF B 1 5B R R g
= T ERIRIR 2 W RLAE S S 65 27 IS0 A T 2
B —38-9 ) ADE [ 5 / #b X AR &R b, JESE N
68. 78% , KK 41 18. 12%, I A 12. 33%, W] BE 5 7
AR JE A 3 1 A L 38 I B R AR KM G (RORHERR
ARG R0 K R 5 ADE R A RAFEE 5.
3.2 3|&/™E ADE HIES oM

6 721 5y )™ # ADE iz &5, DUAE B k43 B s [R] 4E
K FET 5w WL, B /N T ERRAR L A T AR
I 25 1ML 7% 22 58 ADR K5 2 ol i
P05 R 51 k™ HADE B & KUG 1SS oM
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Tab.5 Infection ADE signals of ruxolitinib

YL ADE {55 % A S5k o K WUCITR " K BUCITR
2 Fh AR RORE BCPNN % Sk RORsE BCPNN:

FREH W AT 0319 | BEEAMMALAAE 13293 0.8

B TR L35 | EAEkRER 2440 0.0

AREAE % 276 0187 | EfEmAmEL I 3.5 0454

ELIT S A3 047 | HEEEE 834 1.0%

TREDER SR 8177 LM | RS 0 245 0.101

EARAIEEENE 18 5004 0867 | BRERERL 9 0357 0.064

LERRRAL 7246 007 | FRAESEREL 7844 0813

BARRRBAL 16 2487 0104 |BREFREF 50049 0.0

H4h 16 2287 0008 | F4E 5589 04

B R 15 4315 0.65 | BiEoHAEAR 47050 0.3

AR 15 5689 0.9 | TRALBAR 4089 0.08

TAAR" 4 20m 0010 | LEMBEX 43007 0.088

BRAMRE 3123 L0 | PBAK 40 0.4

FRAMRHEAL 13 5607 0884 |WERRER 36006 0.05

ErAsk B350 0489 |Inddes 358 0.05

MR R . B BT SRR AL, S MF BCE R AR A
MF HA AL 320100 .20224E 7 H 19 H , FDA T3 = 1] 8 2 24 i
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Tab. 6 Tumor ADE signals of ruxolitinib

" ih o OUCITR " Ah o 9UCITR
K ROR#  BCPNN AR ROR  BCPNN

PIRRAZHNE 28 .40 L6 | HHiBRERE 0 887 Lo71
[E3: u6 5813 0.9 | kHE 70906 0.212
BRanE 150 139 L900 | B 500309 0147
Rkikg N9 5983 1089 | Aam#kes 540990 0.691
KRSkl $ 657 LT | WEA%LS 48180 0.3
BEREKBARKEA B L6 0.209 | B4 4289 0.008
KEAZAMEE 30 17109 208 | EBkbians 40T 0.008
Hidsk 16550 093 |Ba%EReE 31760 0.100
FEUE ] 3439 0.667 | RABABADARKZE 3 015 0100
RRBTARL 3838 0.5 | AAMARERAIEE 3085 0.09

LIS 7R AN B I 4 A a2 IR JAK A
FITEIT ST I HBE A &A™ B i KU , ] g 5 3
FEBES AL T X F 50 2 R DL HEADH 14O IE fE
o PR 2R 1) 28 XU O 1 AR B, 11 IR JAK 91 o ) 3¢ A6l
Jiggg SR U PR - BEL s 791 £ 10 4 PRI PR T 23R 1y o — T ] %
JEIRYT MF A RS 2 i R 45 R R, g9 A
63101321 h A 5191321 E A8 1 AR BE DT PN R A
O IR AET AR FH NN Z I E ST 5 A
JEASFRICI AT UL £ 3 N AT e s A BE L AE
1o & R A T ADE, R REHERR 5 5 & pm ol
FErti s U JR ) SE e 6T R A DL P ADE 2 AR
R JAK A ) A A 285 IKURS: , 55 0 Rl Je i B4 G
R MEATY R VR — 2 5%
3.3 ADE &85 SOC

i A 28 R Ge i A, AE 5T 3 18 BER G JR e
FEPI IMIR S R L R SR A S R
Wi Z G0 F IR R G | I A8 5 00k EL A e 45 24
b BEHA A B %0 SOC., 144> SOC H , £ 2446 4, 1Mk M2 ik
ELRGEN , R OB M TAS B 0% e (45 2k
FUELPRIR ), I 78 55 6k E 45 2 08 |, SRR R A= Y S 5 s
JIAL 5 1 ADE {5 5 30U R AR Y HEA i 5, R W ik
SOC %) & 4= ADE, It & H 24 2 #2 i i {3 5 3R ADE f19
W, PR 254 4 o
3.4 ERHEHM ADE 55

MW R K HEAR HEA T 20 19 ADEfS S H A
144 ML R S8 ADR = 2020 i L 25 58 L2188 1
SRR /NGB H L A0 8O E A ROR Bk
BCPNN i 145 5 i B2 ¥ HE 4 — 30, B 5255 i B 5
M F S8 UL ADR S 32 ML 1 /N 2D | A P 20 it ik

DR A — B VRN R S R MF A RUE S 4
) COMFORT - [ '2) COMFORT - II '3ilf BRI 56 4%
R A2 BT JEIR YT Y 301 141 R A R UL IV R
4t ADR MBI L/ AT PR A s 2 1/ 2 s
13 — 4 GBI | /IR I/ & HE AR IR YT IR T 8 AL 5
8 ~ 12 JH V-S4 I LT 1KV 2 i M1, 565 24 Ji iR R Ik
A, ML R 48 ADR 38 5 2 0] 396 1) H 5 45 245500 = AH G, mf
T R R 25 2 ) A 52 IR A T G L R RIS AT
B M R G5 ADR 11 & A2 RV, 25 24 i) o A 2 S8 1Y)
A 1ML A A, MR A 0 25 R o W iR 45 2 R, T 24
8 ST o 9 el T s = 5 v N L1104 A0 2 e GG R e V11
THECE MR 2 A A8 b IR I A A A 1k 4 i fs
ATRE2 ~ 4 ) W1k 4 I 40, AR R B
B2~ 34 H B A YR8 bm 0 B0 5 B, e i ik
D25 255 T T 2 SRR YT SR I T 2
iE G & A4 ADE,

5 2 I R IR < AT e 2 A ] A il 3k
DR e I EN I 5 2 o B R 5 R i 7 27
DA AR PR R B TR Ak L0 S WV g o A G A 5
R, AR JE TR BUR BN 58 (A5 DR IR
R TE R IS R | SR B R RN A L
% IR A1 95 - Merkel 4H M5 UK E0900 55, EL AT B IME5 4%
WORIIE | 6 6 PR U0 9 S, J e K i 1 % A
AT RS P AT e B e e R A T AR DG - 6] AR
ILIZAR BRI BE R il 8 PR I IR | B2 L
B SR PR OG5 30 N YL ADE 55, A 2 ik 5
DR 2 R Y 200 PSR | R R B 8 PN 3 A I LR 4
20019 ADEAfS 5, S5t N A — B & 5 f
26 AT, 55 2 B JE R M IR A RIE S | B R IE I R
AR A3 ) AR 2. 15%, 2. 07%, 1. T7%, J& & VL,
ADR, $&/RTEIR YT R B vh b 5 B2 OGTE DA | ADE R 5 o 7T
U, N7 FH AT A Je T I VPAG B8 A AT T R AR R | Rk
i R R A SE I R A AR ) R S A 45 IR E
% | G IR GL s B O A 15 Ak TR TR B 4, Ak
THRYL I Bl ) B AR R S BT IR T IRYT
LGS ER 22 3 N WA o = e Y AT L YN LN
M BLRE 8 B RS AR O R
HHIE ARE R, R B0 A7 20 g g s B0 42k e e 9 T
i A8 1 65 PR 3R 1) R0 3 AR AT BB U R A i) B s T
FAYST o T Rl Je iy S e il L FH 24 09 1R] iz sk
B A FH T 5 45 4% R XL KT | ki 45 A% e PR e 1Y 2K
TERET
3.5 MW ADE 55

245 S AR R 282 v R R R L ADR AL FE B ML
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I /A D | Hh b 2 B D A IV R St ADR, DLSR
ez Pl IR YT I RE A R A AR B e R R R T
I T8 ) 3B L I A, AR5 42 1 B 21 40 P LY 25 5
ERATE 10 T e G 2 IR AR S O W 2
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