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[Abstract] Objective To systematically analyze amoxicillin-related renal adverse events (ARRAEs) in a real-world setting,
evaluate potential risk factors, and provide reference for safe clinical medication. Methods We extracted adverse event reports from
the U.S. Food and Drug Administration (FDA) Adverse Event Reporting System (FAERS) database, covering the first quarter (Q,) of
2004 to the third quarter (Q,) of 2024. The reporting odds ratio (ROR), proportional reporting ratio (PRR), Bayesian confidence
propagation neural network (BCPNN), and multi-item gamma Poisson shrinker (MGPS) were used to quantify amoxicillin-related
adverse event signals. Moreover, temporal trends in ARRAEs were examined. Univariate and multivariate logistic regression analyses
were conducted to identify independent risk factors for ARRAEs. Finally, subgroup analyses were performed based on the route of
amoxicillin administration. Results A total of 18 278 243 adverse event reports were collected, of which 38 738 were related to
amoxicillin, involving 130 879 reported adverse events. Among these, 3 significantly disproportionate system organ classes (SOCs)
and 562 preferred terms (PTs) met the criteria for all 4 algorithms. Additionally, 14 significantly disproportionate renal PTs were
associated with amoxicillin, involving 1927 patients with ARRAEs. Trend analysis revealed that the number of ARRAE reports
increased significantly since 2018 and remained at a high level from 2018 to 2023. Multivariable analysis indicated that advanced age,
high body weight, intravenous administration, prolonged treatment course, and daily dosage >3000 mg were significant independent
risk factors for ARRAEs. Notably, the risk of ARRAEs was significantly elevated when the daily dose of amoxicillin was >3000 mg (OR=
6.514, 95%CI 4.232-10.024, P<0.001). Furthermore, the results of subgroup analyses indicated that a daily dose >3000 mg was an
independent risk factor for ARRAEs in both oral and intravenous users. Conclusions Close monitoring and targeted interventions
are recommended for populations with risk factors including advanced age, high body weight, intravenous administration, prolonged
treatment course, and daily dose >3000 mg, in order to reduce the risk of ARRAEs.

[Key words] amoxicillin; high-dose therapy; U.S. FDA Adverse Event Reporting System (FAERS); amoxicillin-related renal

ad-verse events; real-world analysis
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1  FAERSHUI I AE SOC /KT A T 425 s 1) BT 5 P MRH DG AS R =4
Tab.1 Amoxicillin-related adverse events of high signal strength at the SOC level in FAERS database

SOC il ROR(95%CI) PRR () IC (IC025)  EBGM(EBGMOS)
F IR KBz T L 23863  3.95(3.89~4.00)*  3.41(42597.33)*  1.76(1.74)* 3.39(3.34)*
Y EN LR 16563  1.56(1.54~1.59)* 1.49(2900.99) 0.57(0.55)* 1.49(1.46)
4 B PRSI SR 25 A5 R SN 15910  0.65(0.64~0.67) 0.70(2542.35)  —0.52(~0.54) 0.70(0.69)
S E 8177 1.02(0.99~1.04) 1.02(2.221) 0.02(-0.01) 1.02(0.99)
B g RGP 7839 5.80(5.66~5.93)*  5.51(28866.05)*  2.45(2.41)* 5.45(5.33)*
WP RS M M R 7659  1.26(1.23~1.29)* 1.24(385.18) 0.31(0.28)* 1.24(1.22)
BIME RGBIR 6828  0.59(0.58~0.61) 0.61(1824.00)  —0.71(~0.74) 0.61(0.60)
HFRR R G 6282 5.50(5.36~5.65)*  529(21761.07)*  2.39(2.35)* 5.23(5.10)*
JY BAR G 6198 0.90(0.88~0.92) 0.90(65.68) -0.14(~0.18) 0.90(0.88)
BB R FARIE AR 5181 0.36(0.35~0.37) 0.38(5751.63)  —1.38(-1.42) 0.38(0.37)
I R 0 PR R G 3691  1.49(1.45~1.54)* 1.48(582.59) 0.56(0.51)* 1.48(1.43)
KPR 3611 0.47(0.46~0.49) 0.49(2060.20)  —1.03(~1.08) 0.49(0.47)
A FHLPA A 25 45 2L SV 3047 0.44(0.42~0.45) 0.45(217124)  -1.15(-1.21) 0.45(0.43)
RS NSNS 3040 1.39(1.34~1.44)* 1.38(321.35) 0.46(0.41)* 1.38(1.33)
L5555k A 255509 2715 0.97(0.93~1.01) 0.97(2.41) ~0.04(-0.10) 0.97(0.93)
R BB 2386 0.68(0.66~0.71) 0.69(341.24) -0.53(-0.59) 0.69(0.66)
R 1 ISP 2016 0.70(0.67~0.74) 0.71(245.44) ~0.49(-0.56) 0.71(0.68)
AR B 0 1850  0.71(0.67~0.74) 0.71(223.77) ~0.49(-0.56) 0.71(0.68)
/a8 /(3: i N 3 D AR Ve iR PR 830 1.48(1.38~1.58)* 1.47(126.55) 0.56(0.46)* 1.47(1.37)
7 i ) R 802 0.38(0.35~0.40) 0.38(826.39) -1.40(~1.50) 0.38(0.35)
H ok BB 623 1.10(1.01~1.19)* 1.10(5.21) 0.13(0.02)* 1.10(1.01)
G e W &N 605 0.52(0.48~0.56) 0.52(274.62) -0.95(-1.07) 0.52(0.48)
BT KB 386 0.22(0.20~0.24) 0.22(1087.97)  -2.19(-2.33) 0.22(0.20)
Rk W P A BH 1) el (G F bR fn 2 AIR ) 273 0.08(0.07~0.09) 0.08(3012.45)  —3.66(~3.83) 0.08(0.07)
RN SERME W AL M 269 0.68(0.60~0.77) 0.68(40.71) -0.56(~0.73) 0.68(0.60)
FaR=SZ8I 161 0.26(0.23~0.31) 0.26(330.99) -1.92(~2.14) 0.26(0.23)
N 53U FR GEPRR 74 0.22(0.18~0.28) 0.22(201.53) ~2.17(~2.48) 0.22(0.18)
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Tab.2 Amoxicillin-related adverse events of higher signal strength at the PT level

PT Bk ROR(95%CI) PRR(y) IC(1C025)  EBGM(EBGMOS5)
JRIE 3607 4.69(4.53~4.84) 4.58(10059.7) 2.18(2.13) 4.55(4.40)
Wz 3591 3.88(3.76~4.02) 3.80(7410.60) 1.92(1.87) 3.78(3.66)
7R 2799 2.12(2.04~2.20) 2.10(1613.04) 1.06(1.01) 2.09(2.01)
2P AU 2526 6.19(5.95~6.44) 6.09(10 630.0) 2.59(2.53) 6.02(5.78)
FIRRE 2506 7.57(7.27~7.88) 7.44(13763.3) 2.87(2.81) 7.33(7.04)
215 2111 4.80(4.60~5.01) 4.74(6181.18) 2.23(2.17) 4.70(4.50)
MR- 2059 2.12(2.03~2.21) 2.10(1188.98) 1.07(1.00) 2.09(2.00)
R 1838 2.52(2.41~2.64) 2.50(1650.96) 1.32(1.25) 2.49(2.38)
RN 1561 4.06(3.86~4.27) 4.03(3527.19) 2.00(1.92) 4.00(3.80)
FUR RN 1256 25.48(24.06~26.98) 25.24(27 573.5) 4.58(4.47) 23.85(22.52)
R E R BRI 1232 11.47(10.84~12.15) 11.38(11 356.8) 3.47(3.38) 11.10(10.48)
SPEE B 1144 2.76(2.60~2.93) 2.75(1265.56) 1.45(1.36) 2.73(2.58)
MK i 1133 11.78(11.10~12.50) 11.69(10777.5) 3.51(3.41) 11.39(10.74)
B 132 1040 24.00(22.54~25.56) 23.82(21507.4) 4.50(4.38) 22.58(21.21)
ELY/ s St o] 997 18.26(17.13~19.46) 18.13(15 465.1) 4.12(4.00) 17.41(16.34)
[ERIINES 952 2.24(2.10~2.39) 2.23(647.86) 1.16(1.06) 2.23(2.09)
) BN P RE TR A0 2 22 0 4 B M AR 901 15.92(14.89~17.02) 15.82(12 053.6) 3.93(3.81) 15.27(14.29)
HH 823 14.35(13.38~15.39) 14.27(9819.12) 3.79(3.66) 13.82(12.89)
T K A 687 19.51(18.07~21.07) 19.41(11 464.1) 4.22(4.07) 18.59(17.22)
SIS 615 5.61(5.18~6.08) 5.59(2287.80) 2.47(2.34) 5.53(5.10)
ANGY; 37 553 6.18(5.69~6.73) 6.16(2358.35) 2.61(2.47) 6.09(5.60)
I firp 529 3.86(3.54~4.20) 3.85(1105.79) 1.93(1.80) 3.82(3.51)
AHY AR 516 13.31(12.19~14.53) 13.26(5670.54) 3.69(3.53) 12.88(11.80)
SIS 499 7.18(6.57~7.85) 7.16(2599.06) 2.82(2.67) 7.05(6.45)
ZEPE AR AT IR R 1 2R R 493 2.91(2.66~3.18) 2.90(611.80) 1.53(1.40) 2.89(2.64)
WA FEHAL T & 460 3.49(3.19~3.83) 3.48(808.87) 1.79(1.65) 3.46(3.16)
hiEtE R % 457 22.35(20.34~24.56) 22.27(8812.84) 4.41(4.20) 21.19(19.28)
BRK 405 8.22(7.45~9.07) 8.20(2511.63) 3.01(2.84) 8.06(7.30)
SRz BRI M 399 26.14(23.62~28.93) 26.07(9049.03) 4.62(4.39) 24.58(22.21)
WE TR P WL M3 220 377 10.71(9.67~11.86) 10.68(3225.92) 3.38(3.20) 10.44(9.42)
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Tab.3 Comparison of characteristics in patients with amoxicillin related adverse events between two groups

=] LB HEA RS2 (n=36 811) B HEA RS20 (n=1927) Iz P
PESI [451](9)]* 97.899 <0.001
oL 19779(58.9) 865(47.2)
5 13790(41.1) 967(52.8)
AR, M(Q, Q)T 52.0(30.0, 69.0) 68.0(55.0,78.0) -24.063 <0.001
M [kg, M(Q, Q)1* 69.00(54.40, 83.91) 76.00(62.35, 90.00) -8.989 <0.001
J A [ (%) ] 220.670 <0.001
s 30 696(83.39) 1852(96.11)
= 6115(16.61) 75(3.89)
RAERTE[d, M(Q, Q)] 1(0, 6) 6(2,14) ~22.466 <0.001
RPGEAR[B(%)] 331.325 <0.001
A 18 098(89.8) 899(73.0)
IR S 2056(10.2) 333(27.0)
H 54t (mg)®
M(Q, Q) 1750(1000, 2625) 3000(1500, 9000) -17.174 <0.001
>3000 mg(%) 7.8(599/7674) 38.4(291/758) 683.534 <0.001
BPYTRE[d, M(Q, Q)] 4(1,7) 7(4,12) ~18.549 <0.001
A IEHZ1(%)] 0.178 0.673
T 36134(98.2) 1889(98.0)
H 677(1.8) 38(2.0)
CRPATRY PR MR K H AR A DGR AR A B 19 61T USRS A TGS b
F4  ARRAEs WG PR 2R 1 5 R 22 A 22 R 22 logistic [ 434
Tab.4 Univariate and multivariate logistic regression analyses for potential risk factors for ARRAEs
% AR ZR AT EASES 0T
OR 95%CI P OR 95%CI P
GHIC 1.026 1.023~1.028 <0.001 1.029 1.019~1.040 <0.001
PRI (&) 0.624 0.568~0.685 <0.001 0.818 0.567~1.179 0.281
NI 1.013 1.010~1.015 <0.001 1.012 1.003~1.020 0.006
LAETRAE (R IKEST) 3.261 2.852~3.727 <0.001 1.583 1.018~2.460 0.041
H 714 (>3000 mg)* 7.360 6.219~8.710 <0.001 6.514 4.234~10.024 <0.001
BYTRE 1.038 1.032~1.044 <0.001 1.020 1.003~1.039 0.024
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