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Mining of adverse reaction signals of amlodipine based on the FAERS database
and the construction of a digital and intelligent pharmacovigilance platform
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[ Abstract] Objective To study the safety of amlodipine post-marketing and to mine
the potential adverse drug event (ADE) signals, and to construct an intelligent query platform for
ADE signals that can be popularized and applied to a variety of drugs. Methods The data from
the first quarter of 2004 to the fourth quarter of 2024 were retrieved from the U.S. Food and Drug
Administration Adverse Event Reporting System (FAERS) database. A variety of disproportionality
methods were used, including the reporting odds ratio (ROR) method, the United Kingdom
Medicines and Healthcare products Regulatory Agency (MHRA) comprehensive standard method,
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Bayesian confidence propagation neural network (BCPNN) method, and the multi-item Gamma-Poisson
shrinker (MGPS) method, to mine the signals of ADEs related to amlodipine. At the same time, a general query
platform for mining ADE signals was developed based on the DeepSeek AI model to achieve the monitoring
and analysis of the safety of various drugs. Results A total of 51,166 ADE reports were obtained, in which
amlodipine was the primary suspected drug. Through the combined screening of the four algorithms, multiple
potential ADE signals which had not been mentioned in the existing package inserts were found, including
diseases of the ear and labyrinth (such as sensorineural hearing loss), diseases of the respiratory system, thorax
and mediastinum (such as non-cardiogenic pulmonary edema), mental disorders (such as completed suicide),
etc. The constructed digital intelligent platform had achieved the automated processing and monitoring of
ADE data, providing a rapid access for clinicians and regulatory authorities to obtain drug safety information.
Conclusion This study reveals potential safety risks associated with the use of amlodipine through real-world
data mining. A risk assessment of patients' medication should be carried out before clinical use. In addition
to paying attention to known ADEs, newly discovered potential risk signals should also be closely monitored.
The construction of the digital intelligent platform provides an efficient tool for pharmacovigilance work. It

can be popularized and applied to the safety monitoring of a variety of drugs, which is of great significance for

improving the level of pharmacovigilance and the safety of medication.
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Figure 1. Number of amlodipine ADE reported in the last decade
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Table 2. Signal intensity of ADE at the SOC level for amlodipine

SOC A ROR (95%Cl) PRR (1) EBGM (EBGM,;s) 1C (ICqps)
M55 5 1k B 2 13155 3.26 (3.20, 3.31) 3.11 (18 978.86) 3.08 (3.04) 1.62 (1.60)
DR BB 10265 2.02 (1.98, 2.06) 1.97 (5002.09) 1.96 (1.93) 0.97 (0.94)
F Rk B 1478 1.74 (1.66, 1.84) 1.74 (463.07) 1.73 (1.66) 0.79 (0.72)
R B E AR 7014 1.68 (1.64, 1.72) 1.65 (1839.72) 1.65 (1.62) 0.72 (0.69)
YN TE RIS 5997 1.67 (1.63, 1.72) 1.65 (1561.16) 1.65 (1.61) 0.72 (0.68)
MRS A SN 12 189 131 (1.29, 1.33) 1.29 (831.48) 1.29 (1.27) 0.37 (0.34)
oS RGP 2688 122 (1.18, 127) 1.22 (106.73) 122 (1.18) 0.28 (0.23)
BIME RGP 19 547 1.19 (1.17, 1.20) 1.17 (511.04) 1.17 (1.15) 0.22 (0.20)
P i 14180 1.17 (115, 1.19) 1.16 (322.67) 1.16 (1.14) 0.21 (0.19)
LEELEES 12 160 1.09 (1.07, 1.11) 1.08 (79.79) 1.08 (1.07) 0.11 (0.09)
A FILPR A M 2545 2L 4R 10 407 1.00 (0.98, 1.02) 1.00 (0.20) 1.00 (0.98) -0.01 (-0.04)
BIAUG L PR AREI RE 18 120 0.97 (095, 0.98) 0.97 (19.51) 0.97 (0.96) -0.04 (-0.07)
JFIR R G 1676 0.92 (0.88, 0.97) 0.92 (10.31) 0.93 (0.89) -0.11 (-0.18)
MR8 B e 3591 0.90 (0.87, 0.93) 0.90 (38.41) 0.90 (0.88) -0.15 (-0.20)
i AN e S 9432 0.88 (0.86, 0.90) 0.88 (153.98) 0.88 (0.87) -0.18 (-0.21)
BB 14237 0.83 (0.81, 0.84) 0.84 (467.78) 0.84 (0.83) -0.25 (-0.27)
4 BV RN LR A TR L 26 950 0.75 (0.74, 0.76) 0.78 (2009.17) 0.78 (0.77) -0.36 (-0.37)
N5 R G 382 0.75 (0.68, 0.83) 0.76 (30.28) 0.76 (0.69) -0.40 (-0.55)
RS RGO M B 369 0.61 (0.55, 0.68) 0.61 (91.60) 0.61 (0.56) -0.71 (-0.86)
G e WIS 976 0.60 (0.56, 0.64) 0.60 (60.13) 0.60 (0.57) -0.73 (-0.83)
TV B R B R SR 1973 0.58 (0.55, 0.60) 0.58 (598.62) 0.58 (0.56) -0.78 (-0.84)
a3 N 2 e i R PN 460 0.54 (0.49, 0.59) 0.54 (178.68) 0.54 (0.50) -0.88 (-1.02)
e 1529 0.48 (0.46, 0.51) 0.49 (837.33) 0.49 (0.47) -1.03 (-1.11)
FaRAS7S 417 0.48 (0.44, 0.53) 0.48 (231.31) 0.48 (0.45) -1.05 (-1.19)
B MAZ PSSR 4 869 0.45 (0.44, 0.46) 0.46 (3172.87) 0.47 (0.45) -1.10 (-1.15)
KPRk R I BH A b Rg 1916 0.36 (0.34, 0.38) 0.37 (2 160.65) 0.37 (0.35) -1.45 (-1.51)
(AL FEEEIRFLE AR )

AT AR K RTTEAE 546 0.20 (0.18, 0.22) 0.20 (1741.63) 0.20 (0.19) -2.30 (-2.43)

3 R FHXADEESBEHZBISOMAIPT ( #REBGM:HEF )
Table 3. Top 30 PTs in terms of signal strength of ADE reports related to amlodipine (sorted by EBGM,;)

PT SOC 5% ROR (95%Cl) PRR (x*) IC (ICys) EBGM (EBGM,;)
RPN BT 454 159.45 (142.04, 179.00) 159.09 (45187.72) 6.66 (6.50) 101.16 (91.83)
R OVRVER AR PRI RS N RN 307 162.96 (141.51, 187.68) 16271 (31002.44) 6.68 (6.49) 102.61 (91.17)
FhEBTAR S EERiS] 15 343.87 (160.96, 734.63) 343.84 (2278.96)  7.26 (6.36) 153.37 (81.26)
Harlequin ZEAE #2828 RGN 27 21847 (131.81, 362.10) 21844 (3257.32)  6.93 (6.28) 122.2 (80.07)
RS R ME R S SRR 15 31742 (151.03, 667.09) 31739 (2196.50)  7.21 (631) 147.90 (79.44)
SRR [INERSH NRRES SV 416 103.59 (92.54, 11596) 10337 (30655.08) 624 (6.08)  75.41 (68.62)
MERIHLEAIE &2 . P fE 350 102.17 (9037, 115.51) 101.99 (25532.93) 622 (6.05)  74.67 (67.38)
IF KA
L LA OHERS B PR 52 97.33 (70.94, 133.54) 97.30 (3661.25)  6.17 (573)  72.14 (55.37)
BUTE W Jik B e e 4 peR 7 24070 (87.28, 663.78)  240.69 (891.12) 7.01 (5.76) 128.83 (55.13)
L ENIIRE RS E SR 49 8271 (60.10, 113.83) 82.69 (3040.44)  6.00 (5.54)  63.81 (48.85)
(AR 3 EZH;E&EZFQE/AKT_ I 36 79.87 (55.11, 115.76) 79.86 (2172.64) 596 (543)  62.12 (45.54)
BREFLZEEME SR RGNG 14 85.58 (46.98, 155.92) 85.58 (892.57) 6.03 (520) 6551 (39.66)
QK= NS %ﬁwﬁ\ TR MR 3 412.62 (6894, 2469.44) 412.61 (492.73) 737 (5.51)  165.64 (37.07)
K Jief I KAE
SRR R R R AR PR 3 412.62 (6894, 2469.44) 412.61 (492.73) 7.37 (5.51) 165.64 (37.07)
NTOIRRHZE 2 B PR 25 2380 4 157.19 (46.01, 536.97) 157.18 (395.03) 6.65 (5.11)  100.39 (35.91)
RN
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PT SOC HRAEL ROR (95%Cl ) PRR () IC (ICps) EBGM (EBGM,s)

PR A K 10 DR AR G 10 67.09 (33.61, 133.94) 67.09 (523.40) 5.76 (4.80)  54.13 (30.36)

NS VA /o R TN i S = R T 5] 4 11003 (34.51, 350.84)  110.03 (308.68) 630 (4.81)  78.88 (29.89)

PR I8] e Il N4 5 9k LA S 4 110.03 (3451, 350.84)  110.03 (308.68) 630 (4.81)  78.88 (29.89)

P RES=Y J IR B BT EH A 7 71.32 (31.06, 163.77) 71.32 (385.39) 583 (470)  56.84 (28.35)

H MR E Y UlIN g et il 7 71.32 (31.06, 163.77) 71.32 (385.39) 583 (470)  56.84 (28.35)
VR

B A FILAEHE KAl 7 71.32 (31.06, 163.77) 71.32 (385.39) 5.83 (470)  56.84 (28.35)
AU

MEZERIAE 0 Sk 2R 589 31.49 (2891, 34.30) 3140 (15560.31) 4.82 (470) 2828 (26.33)

LEIETTR) IR A BB 7 60.17 (26.56, 136.33) 60.17 (334.21) 5.63 (451)  49.55 (25.00)

BRIk L7 N YN 56 32.71 (24.80, 43.16) 3271 (153831) 487 (447) 2934 (23.27)

Rl A 42 B PRI K 25 2590007 8 51.18 (24.06, 108.85) 51.18 (331.83) 5.44 (439) 4331 (23.03)
TP BN

FHF i Rk KRz S 2505 7 50.67 (22.63, 113.47) 50.67 (287.82) 542 (432) 4294 (21.88)

SN aTie DR E R 3 75.02 (20.93, 268.92) 75.02 (172.15) 5.89 (426)  59.16 (20.33)

RN - FL P ONERS B BR 4 61.13 (20.69, 180.62) 61.13 (193.56) 5.65 (423) 5020 (20.27)

R AR e 45 A HE

HBINKELZ AN KRR RETIR 8 43.15 (2048, 90.93) 43.15 (284.71) 523 (4.19)  37.43 (20.06)

BRASH Z241F  ONERYE B0 86 26.09 (20.92, 32.55) 26.08 (1894.72) 458 (426) 2391 (19.87)

R4 R THEXADERE S EH B RT20M R WA MiILAHIZHAIPT (#ZREBGMHEF )

Table 4. The top 20 PTs related to ADE signal strength not mentioned in the specification of amlodipine

(sorted by EBGM,;)

PT SOC B ROR (95%(Cl ) PRR () EBGM (EBGMys)  IC (ICqs)
ROURHERIKI  PPUCRSE . W 307  162.96 (141.51, 187.68) 16271 (31002.44) 10261 (91.17)  6.68 (6.49)
PRI
FREBTAR SV RS 15 343.87 (160.96, 734.63) 343.84 (2278.96) 153.37 (81.26)  7.26 (6.36)
Harlequin ZRGAE K ME RGP 27 21847 (131.81, 362.10) 218.44 (3257.32) 1222 (80.07)  6.93 (6.28)
I % 3R MlLE R B E AR 15 317.42 (151.03, 667.09) 317.39 (2196.50 ) 147.90 (79.44)  7.21 (6.31)
SRS I 455 7K LA 2 416 103.59 (92.54, 115.96)  103.37 (30 655.08 ) 75.41 (68.62)  6.24 (6.08)
MAERIRLE AR &80, PEEAEME 350 102.17 (9037, 115.51)  101.99 (25532.93) 74.67 (67.38)  6.22 (6.05)
It & AE
NN K] DRSS B BR 52 97.33 (70.94, 133.54) 97.30 (3661.25) 72.14 (5537)  6.17 (5.73)
SUTRE Wtk B e T R BIpR 7 24070 (87.28, 663.78)  240.69 (891.12) 128.83 (55.13)  7.01 (5.76)
LB DRSS E R 49 8271 (60.10, 113.83)  82.69 (3040.44) 63.81 (48.85)  6.00 (5.54)
YRR RN RSN 36 79.87 (55.11, 115.76)  79.86 (2172.64) 62.12 (45.54) 596 (5.43)
BREELEANE  BLBMRRGIIR 14 8558 (4698, 155.92)  85.58 (892.57) 65.51 (39.66)  6.03 (5.20)
M EPEFROK & 268i05. hag e dE 3 41262 (68.94, 2469.44) 412.61 (492.73) 165.64 (37.07)  7.37 (5.51)
It K AE
SRR R SR M AR YR 3 41262 (68.94, 2469.44) 412.61 (492.73) 165.64 (37.07)  7.37 (5.51)
NTDHRRHIE S PEpR K 258800 4 157.19 (46,01, 536.97) 157.18 (395.03) 100.39 (3591)  6.65 (5.11)
FRH R ]
PRER 5 I K W PR R BRI 10 67.09 (33.61, 133.94)  67.09 (523.40) 54.13 (30.36)  5.76 (4.80)
DEMNPEAL OISR E SR 4 110.03 (3451, 350.84) 110.03 (308.68) 78.88 (29.89) 6.3 (4.81)
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