388 Chin J Pharmacoepidemiol, Apr. 2026, Vol. 35, No.4

LW - Y -

S5

TR, AW

1. KxBETE - ARERAZA (T AN 215600 )
2. KERATE-ARERZGFH (THHM 215600)

[{#HE] Bry R TFEIFIF (PPIs) HHXEARFHM (ADE) MXEES, X
RAYIEIRE RS %, Fik NHARZE AR FMRE (JADER ) $ds P2 5
2004 AFEE—ZREE—2025 AFS—F e R | L RpTme | W REIBLSERIMEAY ADE R4 . R
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[ Abstract] Objective To mine the risk signals of adverse drug events (ADEs) associated
with proton pump inhibitors (PPIs), and to provide a reference for the safe clinical use of such
drugs. Methods The ADE reports of omeprazole, lansoprazole, and esomeprazole from the first
quarter of 2004 to the first quarter of 2025 were obtained from the Japan Adverse Drug Event Report
(JADER) database. The report odds ratio (ROR) method, UK Medicines and Healthcare Products
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Regulatory Agency (MHRA) comprehensive standards method, Bayesian confidence propagation neural network
(BCPNN) method, and multi-item gamma Poisson shrinkage (MGPS) method were employed to mine ADE
signals and positive signals were screened for comparative analysis. Results A total of 43 ADE signals were
identified for omeprazole, involving 18 system organ classes (SOCs). A total of 75 ADE signals were mined by
lansoprazole, involving 14 SOCs, and 42 ADE signals were mined by esomeprazole, involving 12 SOCs. All three
ADEs mainly involved skin and subcutaneous tissue disorders. In the ADEs signals, omeprazole, lansoprazole
and esomeprazole had 8, 7 and 6 preferred terms (PTs) that were not mentioned in the instructions, respectively.
Conclusion The ADE signals of the three PPIs have certain commonalities. Clinicians should be alert to the
risk of skin and subcutaneous tissue disorders caused by PPIs. Meanwhile, attention should be paid to new ADE

signals, and close monitoring of the risks of infection and tumor potentially caused by long-term use of PPIs

should be carried out to ensure the safety of medication in patients.
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FF TG AR BRI T AN B 1B 26 22 1 B iG
AU SR, Bl PPLs I RN AR . K
A K GE I ABER RSy K, 2 A R
(adverse drug event, ADE ) fiR 5 & #iH £ . ILAh,
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MedDRA ) 28.0 hitH 19 & # R & (preferred
term, PT) %t ADE. 45 MedDRA *J %% ADE i
AT H SO . ST F RS/ 28 E 72 (system organ
class, SOC) , J#%#7E MedDRA Y R 15 )2 9 2%
¥y, B> PT B HARZ A MedDRA R E )
% S0C AT,
1.3 ESEHEFE
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95%CI T FR (PRRys) > 1; BCPNN % ADE {5
SH A ERRE R a = 3 HAF B (information
component, 1C) {HH 95%CI TR (ICyps) > 0;
MGPS i ADE {55 B HERREDS a = 3 H LA
JUASE %5 ( empirical Bayesian geometric mean,
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2 #HR

2.1 ADEREFWEXER
L3545 3 F PPIs A 3¢ ADE 4 5 8 130 1.

o, BSERIENY ADE H275 1 178 17 (14.49% )
22 RRIME) ADE #0775 1324y (63.12% ) , ]
BSERIMR Y ADE #2451 820 1 (22.39% ) . H
FEAHRE @R, 3 Tl PPLs 245 FPE 1) 43 A S A 14
iy (BeplEim1:1), H¥LL 70~ < 80 %
RSB B E T 2 o Ot SR IR 2 1 R R

(87.91%) ; & NG, BEAE. 250HPA
R BE 55 N B LG IA 93.62%. #HC ADE i
HEAFENZE 1,

F1 3MPPISHIADEREERIFR (7 (%) ]
Table 1. Basic information of ADE of three PPls [n (%)]

AR HERIME (n=1178) 222 (n=5132) SR BRI (n=1820) it (n=8130)

5
i 580 (49.24) 2525 (49.20) 939 (51.59) 4044 (49.74)
5% 588 (49.92) 2529 (49.28) 860 (47.25) 3977 (48.92)
ARA 10 (0.85) 78 (1.52) 21 (1.15) 109 (1.34)

AL (%)
0~ 0 (0.00) 13 (0.25) 2(0.11) 15 (0.18)
10~ 9 (0.76) 46 (0.90) 16 (0.88) 71 (0.87)
20~ 26 (2.21) 98 (1.91) 32 (1.76) 156 (1.92)
30~ 58 (4.92) 198 (3.86) 76 (4.18) 332 (4.08)
40~ 106 (9.00) 332 (6.47) 132 (7.25) 570 (7.01)
50~ 138 (11.71) 630 (12.28) 193 (10.60) 961 (11.82)
60~ 262 (22.24) 1114 (21.71) 357 (19.62) 1733 (21.32)
70~ 337 (28.61) 1386 (27.01) 556 (30.55) 2279 (28.03)
80~ 183 (15.53) 924 (18.00) 318 (17.47) 1425 (17.53)
90~ 27 (2.29) 170 (3.31) 66 (3.63) 263 (3.23)
100~ 0 (0.00) 2 (0.04) 1(0.05) 3 (0.04)
A 32 (2.72) 219 (4.27) 71 (3.90) 322 (3.96)
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e
HAER BRI (n=1178) 222 (n=5132) YRS (n=1820) #if (n=8130)
Eiraeeii]
Ep e a 1037 (88.03) 4532 (88.31) 1578 (86.70) 7147 (87.91)
iEaeiasy 90 (7.64) 365 (7.11) 142 (7.80) 597 (7.34)
Hept 51 (4.33) 235 (4.58) 99 (5.44) 385 (4.74)
ESl 0 (0.00) 0 (0.00) 1(0.05) 1(001)
et BT
PEA 863 (77.19) 3108 (62.65) 1057 (59.05) 5028 (61.84)
2450 101 (9.03) 865 (17.44) 361 (20.17) 1327 (16.32)
HHE 23 (2.06) 73 (1.47) 52 (2.91) 148 (1.82)
HAh 255 A 51 129 (11.55) 810 (15.78) 318 (17.17) 1257 (15.46)
il 2 (0.18) 6 (0.12) 2(0.11) 10 (0.12)
LRIBESERIE T 2011 4F 9 HAEH A . 2.3 ADERSHBISSEEHLHI104T

7, #2011 4 A YR FE ) H ADE 45, 22 RHr
W 2 5 BOAE Z2 B0y v T AL R R 258, 2015
IR B, ZJRRUsh FREE; LR Bm3E
P AE T 2015 AR BIEAE , S WA s
L S 7 S B AR o e/ HLAE T RS
LA 1,

2.2 ADEZEKSOCH#

I ¥ 4 ) 160 > ADE 5 5, 2 K214
SOC. = ERHMIE ADE (558 £ 1) PPls, 4%
it 21 75 4~ ADE 5 5, 2 & 14 /> SOC, ADE F
BETTHWMARGEW (1740% ) « Kk K
TSR (14.43% ) FIL Kk 2 R Se 9
W (11.20% ) 5 B SERime 44295 £ 43 4~ ADE {5
S, WM 184 SOC, ADE F Ao T H ik K iz
LGSR (13.81% ) FIIMR Sk EL R e Bem
(10.70% ) 5 L] IR mp I35 4 51 42 4> ADE
55, B 124 S0C, ADE FEAEFT fz ik M iz
TLUENR(12.47% ) . B R G5 (10.02% ).
W3 2,

450

400 +

e

BPT

3 Ff PPIs 1Y) ADE #z & % HE 44 Hi 10 2 79 PT
HAETE S NS PT, /A TR a2 B SRR
fHIE (toxic epidermal necrolysis, TEN) . 259,
S M MEIEAAE . ZIEHELIBE 0 = A
5 PT ) ADE M B2 Ik S N 2905 | I
TSGR R SR 2 4> SOC 2%, Wk 3.

3 F PPIs (1 ADE 15 55 Ji HF 44 Hi 10 i 1) PT
WF 4, ZEREIR, BERME, 2 RAIMEAE A R
FHIMER) ADE {5558 BEHER 55— 19 43 2 = TR R B
M. i T 45 R A Wernicke—Korsakoff ZE S 1iE o
2.4 AR B RIZEHBADERES

BASERIME 22 K E] PR SR ) ADE
S5, BIA 84, TANA6 A4 PT K Bl 24 i
UEEA AT IC A, b, BRSE s G B 1Y LI 40 g
(ROR=44.90, ROR,=22.17) . 2Rk S5k (1)
B A2 N 2 W9 (ROR=209.05, ROR,5=58.98 )
N 3w SE f e SE B 1 1 R Z (ROR=13.62,
RORs=5.07 ) g"??ﬁgﬁ% s D—IL%% 56

LSS i e ST PP S it
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Figure 1. ADE report annual distribution of three PPIs
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*2 3FPPIsfIADE & % SOCH %
Table 2. SOC distribution of ADE of three PPIs

. TSR el S E) B SR
fEo 8 Mss (it ) R R (M%) [FEEC RS (M )
Sl ERR 6 136 (7.06) 18 1425 (17.40) 3 307 (10.02)
Btk B e R N BIpR 6 266 (13.81) 9 1182 (14.43) 4 382 (12.47)
LT B i B R G 4 206 (10.70) 8 917 (11.20) 5 291 (9.50)
JH IR e 3 184 (9.55) 5 698 (8.52) 3 298 (9.73)
Fe e 2 212 (11.01) 3 735 (8.97) 2 296 (9.66 )
WP ARG M AR 2 130 (6.75) 0 493 (6.02) 3 218 (7.12)
5 U B 0 bR R B 5 126 (6.54) 3 310 (3.79) 3 165 (5.39)
R B SRR 3 105 (5.45) 5 369 (4.51) 4 220 (7.18)
AU B S 254 A B 1 78 (4.05) 1 154 (1.88) 2 85 (2.78)
BN RGLING 1 97 (5.04) 3 313 (3.82) 4 148 (4.83)
Y KA PR 1 83 (4.31) 10 440 (5.37) 3 173 (5.65)
4 PV S 25 25 A5 P R 0 82 (4.26) 3 349 (4.26) 0 151 (4.93)
RS B R 1 54 (2.80) 0 155 (1.89) 0 77 (2.51)
VR R A B B fided 1 31 (1.61) 5 126 (1.54) 0 60 (1.96)
(AL FEEEIRALE AR )
FappeZe 2 38 (1.97) 0 60 (0.73) 0 28 (0.91)
o JiE RGP 0 16 (0.83) 0 110 (1.34) 0 23 (0.75)
N5 R G 1 17 (0.88) 0 47 (0.57) 0 25 (0.82)
I 5 R LA 2 1 19 (0.99) 0 96 (1.17) 1 38 (1.24)
HR 5 B 2 16 (0.83) 0 44 (0.54) 0 24 (0.78)
S PR MR R 0 16 (0.83) 1 115 (1.40) 0 41 (1.34)
B Rk B 0 7 (0.36) 0 11 (0.13) 0 0 (0.00)
BFTFAR R EIFEAE 0 1 (0.05) 0 10 (0.12) 0 3(0.10)
L B WS E N SR 0 2 (0.10) 0 12 (0.15) 0 5(0.16)
Tk 0 0 (0.00) 0 1(0.01) 0 0 (0.00)
RN RGO MR A P 0 1(0.05) 1 11 (0.13) 0 3(0.10)
UEURIGT . HE B [ R T 0 0 (0.00) 0 7 (0.09) 0 2 (0.07)
AR 1 3(0.16) 0 0 (0.00) 0 0 (0.00)
At 43 1926 (100.00) 75 8190 (100.00) 42 3063 (100.00)
%3 3FHPPISHIADER S HBT10GIHIPT (IR EEHERF )
Table 3. Top 10 PTs in terms of ADE reports number of three PPIs (sorted by reports number)
%) PT WEE ROR (RORs) PRR (PRRys) Ve IC (1Cgs) EBGM ( EBGM,;s)
TERIME  RES A 53 5.15(3.92) 5.04 (3.86) 17193 233 (1.83) 5.02 (3.82)
TEN 53 7.52 (5.72) 7.34 (5.63) 28995  2.87 (231) 731 (5.56)
2y 43 3.16 (2.33) 3.11 (2.31) 61.91 1.64 (1.13) 3.11 (2.30)
W /N ] P B 42 9.11 (6.70) 8.93 (6.62) 20463  3.15 (2.46) 8.88 (6.53)
£ M40k /e 34 3.19 (2.27) 3.15 (2.25) 49.98 1.65 (1.07) 3.14 (2.24)
SN = g 32 5.40 (3.80) 532 (3.77) 11223 241 (1.72) 531 (3.74)
ESiAczaR: 30 3.09 (2.15) 3.06 (2.14) 41.61 1.61 (0.99) 3.05 (2.13)
{IREA M AE 25 477 (3.21) 472 (3.19) 7320 223 (147) 471 (3.17)
BRI RIS 24 e 15 543 (3.26) 5.40 (3.26) 5358 243 (1.35) 5.38 (3.23)
TS 13 445 (2.57) 442 (2.57) 3438 214 (1.05) 441 (255)
ek WA AR 493 25724 (22824)  241.82 (21545) 66769.60  7.10 (6.59) 136.94 (121.50)
A L k= 221 9.05 (7.90) 8.83 (7.74) 149725  3.11 (2.86) 8.62 (7.52)
TEN 191 6.43 (5.56) 6.30 (5.47) 837.80  2.63 (2.38) 6.19 (5.36)
2495 178 3.09 (2.66) 3.04 (2.63) 24366  1.60 (1.36) 3.02 (2.60)
i8] 177 242 (2.09) 2.39 (2.07) 14338 125 (1.02) 2.38 (2.05)
LML 168 4.12 (3.53) 4.06 (3.49) 384.05  2.01 (1.76) 4.02 (3.45)
A (L2 MLl 156 3.46 (2.95) 3.42 (2.92) 26526  1.76 (1.51) 339 (2.89)
Stevens—JohnsonZ: 156 3.55 (3.02) 3.50 (2.99) 27659  1.79 (1.54) 3.47 (2.96)
B
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22323

L] PT A% ROR (ROR;s) PRR (PRRgys) Ve IC (ICgps) EBGM ( EBGM,s)
PRI 105 2.73 (2.25) 271 (2.24) 11298 143 (1.12) 2.70 (2.22)
250 N PR R R 71 2.58 (2.04) 2.57 (2.04) 67.82  1.36 (0.98) 2.56 (2.02)
A 24 B

SCRIASE  Fhie R 114 2.51 (2.08) 2.45 (2.05) 9939  1.29 (1.00) 245 (2.03)

DAL 25 S BTG 88 6.23 (5.04) 6.08 (4.94) 37256 2.60 (2.20) 6.04 (4.88)
LML 78 5.12 (4.08) 5.01 (4.02) 25031 232 (1.92) 4.99 (3.98)
N e 60 3.55 (2.75) 3.50 (2.72) 107.15  1.80 (1.37) 3.49 (2.70)
2hys 59 2.72 (2.10) 2.69 (2.08) 62.66 142 (1.01) 2.68 (2.07)
A 1L 52 34.96 (26.43) 34.38 (26.12) 161996  5.05 (3.96) 33.07 (25.00)
gk 48 2.90 (2.18) 2.87 (2.16) 5852 1.52 (1.05) 2.86 (2.15)
TEN 47 4.14 (3.10) 4.09 (3.08) 109.64 203 (1.52) 4.08 (3.05)
I = 45 477 (3.55) 471 (3.52) 13126 223 (1.69) 4.69 (3.49)
A IfILRE 40 4.80 (3.51) 476 (3.49) 11827 224 (1.66) 473 (3.46)

4 3FPPISEIADE(E S EHEZBI10HIPT ( #ZROREHEF )
Table 4. Top 10 PTs in terms of ADE signal intensity of three PPIs (ranked by ROR)

%) PT WEE ROR (RORgys) PRR (PRRys) Ve IC (ICgs) EBGM ( EBGM,;)

BRI sk 3 64.75 (20.31) 64.65 (20.31) 17932 5.95 (0.44) 61.71 (19.35)
[ 3 62.72 (19.69) 62.63 (19.69) 17379 5.90 (0.44) 59.87 (18.79)
5/ INEE RSP T AR R 7 51.86 (24.34) 51.67 (24.32) 33490  5.64 (1.77) 49.78 (23.37)
AR BAE
THRY 3 51.47 (16.23) 51.39 (16.23) 14273 5.63 (0.44) 49.52 (15.62)
BHER 8 46.87 (23.12) 46.67 (23.10) 34553 550 (1.95) 4513 (22.27)
FUEAY & T NV/S 3 45.10 (14.26) 45.04 (14.26) 12497  5.45(0.43) 43.60 (13.79)
FL I AN A 8 44.90 (22.17) 44.72 (22.14) 33091  5.44 (1.94) 4331 (21.38)

S 5 28.38 (11.69) 28.31 (11.69) 12899 479 (1.15) 27.74 (11.43)

B NS IR 4 27.18 (10.09) 27.13 (10.09) 98.66  4.73 (0.81) 26.61 (9.88)
DRERSE 3 25.57 (8.15) 25.53 (8.15) 69.39  4.65 (0.37) 25.07 (7.99)

LR BT RS R 493 25724 (22824) 24182 (21545) 66769.60 7.10 (6.59)  136.94 (121.50)
BaffbA AR 4 209.05 (58.98) 208.95 (58.98) 496.70  6.97 (0.72) 125.77 (35.48)
EREEA N Dl 4 209.05 (58.98) 208.95 (58.98) 496.70 697 (0.72)  125.77 (35.48)
BRI 3 188.13 (44.95) 188.06 (44.95) 34887  6.88 (0.23) 11791 (28.17)
TR AR MM 23 97.69 (61.15) 97.42 (61.04) 167447 622 (3.54) 74.56 (46.67)
Wernicke—Korsakoff £ 3 85.51 (23.85) 85.48 (23.85) 106,80 6.07 (0.31) 67.38 (18.79)
G
HER 41 65.89 (47.02) 65.56 (46.86) 2156.00 577 (4.10) 54.39 (38.82)
RN 4 48.24 (16.83) 4822 (16.83) 160.30  5.39 (0.80) 41.92 (14.63)
iy 7 I o 3 40.90 (12.28) 40.88 (12.28) 10325  5.18 (0.33) 36.28 (10.89)
A HEPEF R 3 39.19 (11.80) 39.18 (11.80) 9921  5.13 (0.33) 34.94 (10.52)

WHEEE  Wernicke—Korsakoff 25 3 229.24 (63.92) 229.02 (63.92) 53513 7.49 (0.35)  180.16 (50.24)

EALA Gk
1R B A I 15 154.36 (88.92) 153.61 (88.69) 1922.64  7.02 (3.06)  130.01 (74.89)
HER 20 77.90 (49.20) 77.40 (49.02) 1381.02  6.15 (3.37) 70.95 (44.82)
Y Z = 5E 3 38.21 (12.01) 38.17 (12.01) 103.87  5.19 (0.40) 36.55 (11.49)
WA PERF T RE s 3 36.02 (11.34) 35.99 (11.34) 97.86  5.11 (0.40) 34.55 (10.87)
FREE M AE 52 34.96 (26.43) 34.38 (26.12) 161996  5.05 (3.96) 33.07 (25.00)
BN K AL T 4 28.75 (10.60) 28.71 (10.60) 103.44  4.80 (0.81) 27.79 (10.25)
F5 JE T 9 21.29 (10.98) 21.23 (10.97) 16923 437 (1.87) 20.73 (10.69)
=07 INRER 4 18.79 (6.97) 18.77 (6.97) 65.81 420 (0.73) 18.38 (6.82)
B 7 S P I 5 16.36 (6.75) 16.34 (6.75) 7063 4.00 (1.00) 16.04 (6.62)
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Table 5. ADE signals not identified in the instructions of three PPls

254 PT WAEH ROR (RORy:s) PRR ( PRRy»s) Ve 1C (ICys) EBGM ( EBGM,s)

BSERIME LN 8 4490 (22.17) 4472 (22.14) 33091 544 (1.94) 4331 (21.38)
TR 3 2557 (8.15) 25.53 (8.15) 69.39  4.65 (0.37) 25.07 (7.99)
M/ MR 4 16.43 (6.12) 16.39 (6.12) 57.12 4.02 (0.70) 16.21 (6.04)
RO R 3 11.60 (3.72) 1158 (3.72) 28.77 352 (0.21) 11.49 (3.69)
H %S [ BRE J13 20 3 11.40 (3.66) 11.39 (3.66) 28.19 350 (0.21) 11.30 (3.62)
KQTZA1E 6 10.10 (4.52) 10.07 (4.52) 48.67 332 (1.03) 10.00 (4.47)
iER 3 7.84 (2.52) 7.83 (2.52) 17.77 296 (0.08) 7.79 (2.50)
iR PRI 24 I 8 15 543 (3.26) 5.40 (3.26) 53.58 243 (1.35) 538 (3.23)

b R NI 4 209.05 (58.98) 208.95 (58.98) 496.70  6.97 (0.72) 125.77 (35.48)
B R 3 29.39 (9.00) 29.38 (9.00) 7520 4.75 (0.32) 26.95 (8.25)
g 3 18.44 (5.76 ) 18.44 (5.76 ) 46.73 4.13 (0.27) 17.47 (5.45)
Tz PASHA e 6 17.26 (7.59) 17.25 (7.59) 87.08  4.04 (1.23) 16.41 (7.21)
B R 6 14.94 (6.58) 14.93 (6.58) 7441 384 (1.18) 1429 (6.30)
I 6 10.69 (4.74) 10.69 (4.74) 5094 337 (1.03) 1037 (4.59)
IR 3 8.32 (2.64) 8.32 (2.64) 18.83  3.02 (0.08) 8.13 (2.58)

WEIEZE  OEES 4 13.62 (5.07) 13.60 (5.07) 4595 374 (0.64) 13.40 (4.99)

Rrmg ML P 3 3 9.89 (3.17) 9.88 (3.17) 23.67 329 (0.16) 9.78 (3.13)
rhH 2 3 8.97 (2.87) 8.97 (2.88) 21.01 3.15 (0.13) 8.88 (2.85)
e AR 5 7.30 (3.02) 7.29 (3.02) 2691  2.86 (0.64) 7.24 (3.00)
RG-S 13 5.07 (2.93) 5.05 (2.93) 4200 233 (1.19) 5.03 (291)
FFhher s S 6 484 (2.17) 4.84 (2.17) 18.16 227 (0.54) 481 (2.16)

3 it B P 0 42 9 235 R0 S U R B 2 25 0 EL
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i G5 EIN, 370 PPIs () ADE 245 ¥ J
t, BB Y 20 2 UL BE G R
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Tz AR S b R 2500 ¢ B B AT iR itE &
K, e I H AT ME— ettt aE VIR 1Y PPL
BT HARBE G RG] 2 Rk i ooy 1 25
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FAERS 048 2 508 E2ORIE T2 E, ARAR
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5 R R MR RGN RS W RGN
HAEFVIW S E T, FAEBRIMIIRZ AT
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B R AU BEIRAE DG ADE XFR [ PT, BV TEN,
. VLB, TRRIOCTE TEN, 850
{HA SIEPER 8 ADE, RN 12 RN
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