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[ Abstract] Objective To conduct data mining on drugs causing hepatitis B virus (HBV)
reactivation based on the U.S. Food and Drug Administration's Adverse Event Reporting System
(FAERS) database, and to provide reference for safe clinical drug use. Methods Adverse drug event
(ADE) report data with HBV reactivation were screened using data from the FAERS database from
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the first quarter of 2004 to the second quarter of 2024, and the correlation between drugs and HBV reactivation
signals was analyzed by signal detection using the reporting odds ratio (ROR) method and the Bayesian
confidence progressive neural network (BCPNN) method. Results A total of 2,634 ADE reports related to HBV
reactivation were collected, with a higher proportion male patients (42.37%) than female (32.08%), and the age
was mainly concentrated in the 45-64 years old (30.45%). The main reporting country was Japan. A total of 70
drugs that could trigger HBV reactivation signals were detected, of which 50 had no mention of the risk of HBV
reactivation in their instructions and 45 had no mention of the risk of HBV reactivation in the Livtox database.
The drug classes were dominated by antineoplastic drugs and immunomodulatory drugs, including 34 drugs
used for the treatment of hematological neoplasms. Rituximab had the highest number of reports among the
drugs associated with HBV reactivation. Conclusion Multiple new pharmacovigilance signals which cause HBV
reactivation are found in this study. Antineoplastic drugs and immunomodulatory drugs are high-risk drugs, and

should be emphasized in clinical use to strengthen the monitoring of hepatits B surface antigen and HBV-DNA,

and to take timely interventions to ensure the safe use of drugs.
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F1 HBVBHEREERER
Table 1. Basic information on patients with HBV reactivation

EiE D % R (%) | |$8F8 %k L (% )
PE5 i 16 0.61
4 845 32.08 et
5 1116 42.37 [ Ui 1099 41.72
ENl 673 25.55 g 839 31.85
AEIE (%) AR 2l A B 532 20.20
<18 11 0.42 TH2EH 164 6.23
18~44 205 7.78 I
45~64 802 30.45 1 K A 109 4.14
=65 737 27.98 fiEBE 521 19.78
ENl 879 33.37 ey 11 0.42
AR E S BT 590 22.40
MEM 1051 39.90 SE KWWY 1 0.04
el 852 32.35 T VEAL B LABT 1k A5 3 0.11
b3 586 2225 At 7 T 1 2 BT =R 2283 86.67
ENll 90 3.42 ADE&A:IHE] (d)
A 23 0.87 0~30 74 2.81
RAEM 19 0.72 31~60 31 1.18
eS| 13 0.49 61~90 25 0.95
THREZR (HT50) 91~120 14 0.53
HA 447 16.97 121~150 11 0.42
RRA 318 12.07 151~180 8 0.30
Fl 303 11.50 181~360 35 1.33
JIIEN 280 10.63 >360 66 2.51
THI 163 6.19 KA 2370 89.98
JEEADE
P 2618 99.39

F2 HBVEHIER EHH A0 HIZHY
Table 2. Top 50 drugs with the highest frequency in ADE report of HBV reactivation

LB ATCZS (=i ROR (95%CI ) 1C (ICgs)
2 T L 236 12.49 (10.93, 14.28) 3.52 (3.26)
E2diany L 213 48.62 (42.26, 55.94) 5.48 (5.01)
KR E" J 199 113.93 (98.57, 131.69) 6.71 (5.90)
RIeme? S 126 26.04 (21.77, 31.15) 4.63 (4.12)
FH g L 120 5.15 (4.28, 6.18) 2.31 (1.99)
ke S 82 1536 (12.33, 19.14) 3.90 (3.35)
B R J 76 1433 (11.40, 18.00) 3.80 (3.24)
K IR R J 75 29.90 (23.76, 37.62) 4.86 (4.07)
AN L 71 17.56 (13.87, 22.24) 4.10 (3.46)
EX R J 65 5434 (4247, 69.53) 5.72 (4.53)
oy £, G L 62 5.28 (4.10, 6.79) 237 (191)
ISRz N J 61 18.75 (14.55, 24.18) 4.20 (3.47)
FH IR L 56 6.13 (4.71, 7.99) 2.59 (2.08)
HOFEKAR S 46 7.67 (5.73, 10.27) 292 (2.30)
k=i L 38 8.75 (6.35, 12.06) 3.11 (2.39)
e e L 32 3.24 (2.28, 4.59) 1.68 (1.08)
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)

R ATC2E 5] A4 ROR (95%CI) 1C (1Cqps)
WAEITH L 28 16.81 (11.58, 24.40) 4.06 (2.89)
REE L 28 427 (2.94, 6.20) 2.08 (1.39)
PR e L 27 2.90 (1.99, 4.24) 1.53 (0.89)
e R (IS J 25 64.93 (43.76, 96.33) 6.00 (3.66)
AT 4R b J 25 14.25 (9.61, 21.14) 3.82 (2.66)
By 5 J 24 60.25 (40.29, 90.11) 5.90 (3.57)
KA L 23 22.66 (15.03, 34.18) 449 (2.98)
it J 21 98.38 (63.97, 151.30) 6.60 (3.56)
DU B L 21 22.66 (15.03, 34.18) 1.07 (0.38)
FRAAPLEE" L 20 14.42 (9.28, 22.39) 3.84 (2.50)
BB R L 19 98.38 (63.97, 151.30) 1.85 (1.03)
b L 19 2.10 (1.37, 3.23) 1.28 (0.54)
Zifhge L 19 2.19 (1.39, 3.44) 1.13 (0.39)
fib B ] L 19 2.06 (131, 3.23) 1.04 (0.31)
ke e S 18 14.42 (9.28, 22.39) 215 (1.24)
YA L 18 3.63 (2.31, 5.70) 1.77 (0.94)
bris % NCEET L 17 245 (1.56, 3.84) 3.52 (2.18)
I SiiE S L 17 1.99 (1.24, 3.21) 0.99 (0.23)
R L 16 8.86 (5.42, 14.48) 3.14 (1.89)
FRAAME p 16 2.06 (131, 3.23) 241 (1.38)
FIVE A J 15 4.46 (2.80, 7.08) 524 (2.79)
J[ligzen L 15 3.44 (2.16, 5.47) 223 (1.21)
B J 14 30.18 (17.84, 51.05) 491 (2.61)
iz Bk L 14 2.98 (1.77, 5.05) 1.57 (0.65)
b ) B B L 14 221 (131, 3.73) 1.14 (0.28)
FIRTIATT L 11 8.86 (5.42, 14.48) 3.01 (1.51)
Brifetm 5 R e J 10 533 (3.26, 8.71) 5.61 (2.32)
HZ BRI L 10 12.33 (6.62, 22.94) 3.62 (1.73)
MR F RS J 10 7.82 (4.20, 14.55) 2.96 (1.40)
b L 10 2.58 (1.38, 4.79) 1.36 (0.30)
RS J 8 42.15 (21.04, 84.43) 539 (1.95)
IR L 8 32.23 (16.09, 64.56) 5.00 (1.88)
Ear it L 8 8.05 (4.02, 16.11) 3.00 (1.21)
BB L 8 3.65 (1.82, 7.30) 1.86 (0.53)

E: PP RICRHBY BRCE R e s L RV e AT s ) AR MR ESEY; S REBEREMS; P RFA RS,
F R B WA R

#*3 HBVEMIEE S8 EHEZ R RIS Z5 4
Table 3. Top 50 drugs in terms of signal strength ranking for HBV reactivation

R ATC2E 5] Eilase:i ROR (95%CI ) 1C (1G5 )
KR E" J 199 113.93 (98.57, 131.69) 6.71 (5.90)
Bt J 21 98.38 (63.97, 151.30) 6.60 (3.56)
PP BRI AT J 3 66.05 (21.25, 205.30) 6.04 (0.49)
S OX (IS F] J 25 64.93 (43.76, 96.33) 6.00 (3.66)
iy ki e =5 J 24 60.25 (40.29, 90.11) 5.90 (3.57)
Rt J 65 54.34 (42.47, 69.53) 572 (4.53)
B R J 10 49.18 (26.41, 91.58) 5.61 (2.32)
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213433

2R ATCZE 5] Eiraeps ROR (95%CI ) 1G (1G5 )
ZRIA" L 213 48.62 (4226, 55.94) 5.48 (5.01)
RIS J 8 42.15 (21.04, 84.43) 539 (1.95)
FIIE 5 J 15 38.15 (22.95, 63.40) 5.24 (2.79)
DR P 5 L 8 32.23 (16.09, 64.56) 5.00 (1.88)
BERA J 14 30.18 (17.84, 51.05) 491 (2.61)
IR R J 75 29.90 (23.76, 37.62) 4.86 (4.07)
ke e S 126 26.04 (21.77, 31.15) 4.63 (4.12)
AL Z T I 4 24.16 (9.06, 64.46) 459 (0.81)
KA L 23 22.66 (15.03, 34.18) 4.49 (2.98)
K TRAI L 3 20.18 (6.50, 62.65) 433 (0.35)
I A J 61 18.75 (14.55, 24.18) 420 (3.47)
AN 7L L 5 18.39 (7.65, 44.24) 4.20 (1.06)
AN L 71 17.56 (13.87, 22.24) 4.10 (3.46)
RISk I 3 17.02 (5.48, 52.83) 4.09 (0.32)
(SIRIERER L 28 16.81 (11.58, 24.40) 4.06 (2.89)
BRI 2R A L 3 16.57 (5.34, 51.42) 4.05 (0.31)
SORE LR J 7 16.45 (7.83, 34.55) 4.04 (1.46)
ZRERT AT E J 4 16.39 (6.14, 43.71) 4.03 (0.71)
e S 82 15.36 (1233, 19.14) 3.90 (3.35)
FmE)e I 3 14.97 (4.82, 46.47) 3.90 (0.29)
HkE R L 3 14.68 (473, 45.57) 3.87 (0.29)
s fE" L 20 14.42 (9.28, 22.39) 3.84 (2.50)
B R J 76 14.33 (11.40, 18.00) 3.80 (3.24)
AT 4N b J 25 14.25 (9.61, 21.14) 3.82 (2.66)
Fl ez BT L 236 12.49 (10.93, 14.28) 352 (3.26)
R R TE A5 hK° J 4 12.45 (4.67, 33.22) 3.64 (0.63)
IR T L 10 12.33 (6.62, 22.94) 3.62 (1.73)
brs O R L 17 11.54 (7.16, 18.59) 352 (2.18)
Fe v B J 6 10.48 (470, 23.35) 3.39 (1.06)
Clm e L 6 10.32 (4.63, 22.99) 3.36 (1.05)
RS L 16 8.86 (542, 14.48) 3.14 (1.89)
ok L 38 8.75 (6.35, 12.06) 3.11 (2.39)
ARIRBEHETT L 11 8.09 (4.48, 14.64) 3.01 (1.51)
FEL L 8 8.05 (4.02, 16.11) 3.00 (1.21)
MR FIR S J 10 7.82 (420, 14.55) 2.96 (1.40)
BIE S/ SV S 46 7.67 (5.73, 10.27) 292 (2.30)
KRR L 6 6.34 (2.84, 14.12) 2.66 (0.75)
FH IR L 56 6.13 (4.71, 7.99) 2.59 (2.08)
B (1 5 Rk e J 4 535 (2.01, 14.26) 242 (0.22)
P g p 16 533 (3.26, 8.71) 241 (1.38)
o] £, g < L 62 5.28 (4.10, 6.79) 237 (1.91)
FH g L 120 5.15 (4.28, 6.18) 231 (1.99)
IR L 15 472 (2.84, 7.84) 223 (1.21)

E: DA PRI HBY RS 0 25 L ST B A AT B ). B A MBI S BLBE AGNG; P G ERHH.
F R AR B
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F4 W5 RHBVEHERSHHEXA NS %

Table 4. Classification of drugs that could trigger HBV reactivation reports

ATC— Gt it 254 5728 (e i = Ae T (%) ATC AT XT N 2595526 (f5540)
PR 2454 A0 G 8 8 T 2454 41 1219 54.79 bl 2idy (37) . Gpediili (4)
25 TR 251) 19 595 26.74 R HOREEZGY (19)

R A W e 8 390 17.53 IREHHZS (8)

PrarE iz . Ak 2K 24 1 16 0.72 Pl iy (1)

WUA 158 F 50 124 1 5 0.22 o ABUARZY (1)

Pk A5 A0 HBV FR0E U, 5 B2 51~ 28 531
OB 250 FN a2 P85 259 29 B, IR Z 3
Foat . W . RARK . K . Rkt
DUMCZ R ERPTAT; Q4 5 YUY 2y 13 Fl, &
POk FRE . BT . PEm TS . BT
FIVC AR, QB E R 6 Fl, HGE
Jers. Wik ss; @A - EEsRGEHIZE 1
IMVEREIERE ; OFUar A digy . R 2K R 2
LRl SRREMs. K2, %3,
2.5 Livtox##EEH KRiZHEHHBVEEEX
MBI 25

£ Liviox B, RHAICE, HBV BLHIE
B 259 45 Fl, 9 K 5 2651 Qb b
Y MR 25 18 Fh, AR EZRILAE . H
WEMERE . 2 H B . KAEWR . BPARRIL, R
ok PRI . RFHWEE; @25 Mk
Jezh 18 F, EIRHOKRE . BiAm T EE. e
Tk, Bl . BERE . FICHMAE; Gk
WA H ARG TR, GFERE . HLEERAL
e biw)5F; LA - B8 RG L 1, i
RBENLNE ; OPUard B2y RAZGHLRERZ | Fr,
SRR
3 it
3.1 HBVEHET REIEKXEY

HBV YL PLAEA & BR A 3L DA iy i
FH, HBV P30 2 i 6 b e A8 5 T I 1) XU
Z—, HBV F¥OE ] FE8UFDIRe ™ E M E, &
AR, PR ET ", (18P B R
Biiif 6/ ) 2022 4F AR U Y HRfE HBV PSS
Sk HBsAg FAPE 1 R R 2O BUIRBAYE B &
FEZ S Mlay T S bR YT IS, HBV-DNA £
FLTIE = 21oglOIU - mL™', siFELE HBV-DNA
APk 5 S BH P, 8% HBsAg /1 BAPESE b A
HBV F3E 54 3 BB O HBV &2 il 5% 1

QI OMWEW ., JHAEATA B HBY 7
PG SRR 13X 3 BB, AN[A] AR AT H AN ]
TR 3 A JFE I 8 S g 7
AHFFEIERE FAERS 408 2 2004 4256 1 2=
2024 55 2 FEEBR TS IR B HBY FREIE 1
WER25Y), BFENIEIKH 2822, 15311 70
NEAF ST, W25 A & Liviox £ 2
HRIC R HBV BRSBTS KUK, X sy o 5 T
PR . REVR . 2 &M B . R B g v i
oS IRE AT o AR R LS HBV 3G
gl PR 28 A e R 25 o e
29 50% W25 A FRTT IR M, bk es o5
2R WK ZRIET B B4, i 95% LU
RN kR T CD20 Hi s P, F) 2 s Al
PIZEA B AN ) CD20 Hi 5, 520 B 4 i kE sk ,
W SRR 9 S e -, LR 9 HBV 334
W EEE e 2 HBY AR TE KUR
NBEGY e wfe . e, e, Hoh A 2
M, BARRAGT, ZRIE . RETHAERSLY
(18 PE HBV SR YL BEA: HBV SR YL H &
fE NFE P, R 2 BpUE 5 HBY FE0E 19k
AR 25, R R T B 41 m Y CD20
PUIE, R R B AUMFERT], HBV 15K £ AR08
AERETE T AR 2 e A, 752 T ik
B4 B ik EL 4B RIVE T, R B AL
PRHMELLTE R HBV, WIS E0 HBY FR#0E ™. it
Ab, BB IR o S e R I R R DI RE 2
i FH T T 259 i T o — A B AR LR G 7
HBV PR WS 2 hE 2 8. K, 2591
BLEIASTE, 518 HBV F-E0E B KBS A, i
PARAE P A iy s DI, e R . — T T Y
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