PROGRESS IN PHARMACEUTICAL SCIENCES

S -

COMPUTATIONAL PHARMACY

ET FAERS HEEMS R ARAREHFZMESR
R R AE
AN ST
(ERHBTHROERZZEE , Bk 409099 )

[ %] BN mIET=EeRSREEEERFTREMHRERS (Food and Drug Administration Adverse Event Reporting
System , FAERS ) #UBENERBRAFAREBHFMERRNETUUREGE, 7% W8 FAERS #iEEE+ 2023 3 BF 2025 F
3 BRYEHE | RS B/RAME XN R A REH (adverse drug event , ADE ) R, IZFIRELUELL ( reporting odds ratio ,
ROR ) SR, EEHRIMFMEREESS ( Medicines and Healthcare Products Regulatory Agency , MHRA ) & HRAEEXTEN
B TRESEFYRESHTEN , LRFHRIYAREMHES. REEMEFZRSARTNRAREEDEREEANBESR ,
TR REMFHTIRENABRET SRR S EFIT. RAZHE TIEFERL ( receiver operating characteristic curve , ROC) %
WERSYWREBFARSHITRUNE. SR SARREMA 14 929 854 5] ADE iR , HrhBE45754) ADE J 53 145 fliRes |,
Hthz54) ADE 75 14 876 709 ffliRes. XA ROR. MHRA &S ADE IREHEXESHITIEE , KUMAERESS 1321, Heb |, IRE#H
B 5 (D BIABTEFIESEIR (14 370 61 ) . STEIERRIERE (7 71141 ) . #BHBABEA (6 11941 ) . Sy (5 638 i ) REIM
BIR75 (3 624 1) |, (ESRERI 5 UDBIESIEMIAS (ROR=103.59) . EI/NFE (ROR=73.26) . F5IEBAHS (ROR =
71.26) . FeRAIRIA (ROR =50.61) REWSMIELSZS (ROR=50.17) , ROC MZHAETEE , B/RIAAE B ADE IHIZT
EfA/ 0.958 , EEREHITIUMNE. 458 BT ROR 5 MHRA 753£5%t ADE IREFHITREDHT , AEISIBTRE/HL L /E RN Ay
KRENG(S S REBTENH,
[ £ | X ERRAREEEERFIRBHRERFLIRE | /KB | FREJM ; XISTTN ; iREHHEL
[ Fh[E4r 25 1 R977.1; R587.1 [ JCEAFRRSRD 1A [ LE435 11001-5094 ( 2025 ) 11-0985-06

DOI: 10.20053/j.issn1001-5094.202504250258

nfluencing Factors and Risk Prediction Models
for Tirzepatide-Associated Adverse Events Based
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[Abstract] Objective To explore the influencing factors of tirzepatide-associated adverse events and to construct risk prediction
models based on the Food and Drug Administration Adverse Event Reporting System (FAERS) database. Methods Data from the FAERS
database from March 2023 to March 2025 were collected, and adverse drug events (ADE) reports related to tirzepatide were extracted. The
reporting odds ratio (ROR) analysis technique and the United Kingdom's Medicines and Healthcare Products Regulatory Agency (MHRA)
standardized method were applied for in-depth data mining and detection of risk signals to systematically identify ADE signals. ADEs were
standardized and hierarchically classified using the system organ class (SOC) and preferred term (PT) framework of the Medical Dictionary
for Regulatory Activities (MedDRA). The predictive value of the target drug for specific ADEs was evaluated using receiver operating
characteristic (ROC) curve analysis. Results A total of 14 929 854 ADE reports were included, comprising 53 145 reports for the target
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drug and 14 876 709 for other drugs. Mining with ROR and MHRA methods yielded 132 valid signals. The top five ADEs by reported
count were dosing errors (14 370 cases), injection site pain (7 711 cases), off-label use (6 119 cases), nausea (5 638 cases), and extra dose
administration (3 624 cases). The top five signals by strength were injection site coldness (ROR =103.59), missed dose (ROR =73.26),
injection site injury (ROR=71.26), product damage (ROR = 50.61), and extra dose administration (ROR =50.17). The predictive model
based on the ROC curve demonstrated the area under the curve (AUC) of 0.958 for tirzepatide-related target ADEs, indicating high
predictive value. Conclusion Systematic analysis of ADE reports using ROR and MHRA methods can reveal key risk signals and

underlying mechanisms in post-marketing surveillance of tirzepatide.
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Table 2 Top 20 ADE signals reported by tirzepatide

s FREH 1R & %/ Bl ROR ( 95%Cl )
1 EEElp g A 14 370 4237 (41.53, 43.22)
2 VR IR RS ] 7711 12.96 (12.65, 13.28)
3 B A AR 6119 3.40 (3.31, 3.49)
4 R 5638 337 (3.28, 3.47)
5 BANIRS Y 3624 50.17 (48.38, 52.02)
6 VG AL HH 1 3319 19.26 (18.58, 19.97)
7 VRS AL 2504 9.41 (9.03, 9.80)
8 nX 2 140 2.07 (1.98, 2.16)
9 EANRE 1 864 73.26 (69.58, 77.13)
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20 SR 705 10.94 (10.14, 11.80)

PRR () IC (IC-2SD)
31.18 (381362.46) 4.81 (4.78)
11.23 (69 985.13) 3.44 (3.40)

3.12 (9071.0D) 1.63 (1.59)
3.12 (8324.95) 1.63 (1.59)
46.82 (139 405.42) 5.32 (5.26)
18.12 (50 601.43) 4.09 (4.03)
9.01 (17367.12) 3.13 (3.07)
2.03 (1127.7) 1.01 €0.95)
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25.57 (20 048.67) 4.52 (4.42)
9.82 (6757.03) 3.24 (3.14)
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Figure 1 Line chart of the top 20 ADE signals by reported count for tirzepatide
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Table 3 Top 20 ADE signals for tirzepatide by signal strength

S AREH wREE/ B ROR ( 95%Cl ) PRR () IC (IC-2SD)
1 TSR 134 103.59 (84.96, 126.31) 103.33 (9 844.08) 5.61 (5.33)
2 EINRTE 1 864 73.26 (69.58, 77.13) 70.72 (102 289.85) 5.78 (5.71)
3 TGRS 701 71.26 (65.57, 771.45) 70.33 (38243.97) 5.71 (5.59)
4 IR 166 50.61 (42.89, 59.72) 50.45 (6776.28) 5.10 (4.86)
5 AN 2 3624 50.17 (48.38, 52.02) 46.82 (139 405.42) 532 (5.26)
6 RS pilbeg N 14370 4237 (41.53, 43.22) 31.18 (381362.46) 4.81 (4.78)
7 VR ERE R T E 7 36.29 (16.51, 79.76) 36.29 (182.44) 2.71 (1.63)
8 VRHESALERGE R 87 28.93 (23.20, 36.09) 28.89 (2098.09) 435 (4.03)
9 S 927 26.01 (24.30, 27.83) 25.57 (20 048.67) 452 (4.42)
10 BIRE S 551 21.71 (19.90, 23.69) 21.50 (9987.9) 428 (4.15)
11 VRS H 3319 19.26 (18.58, 19.97) 18.12 (50 601.43) 4.09 (4.03)
12 VRS U 103 17.87 (14.64, 21.82) 17.84 (1523.7) 3.87 (3.58)
13 B 240 333 17.46 (15.63, 19.52) 17.36 (4 821.19) 3.97 (3.81)
14 i 28 16.44 (1123, 24.07) 16.43 (368.82) 337 (2.82)
15 BEALFT AR 17 14.88 (9.13, 24.23) 14.87 (195.85) 3.03 (2.33)
16 HERE FFR s 8 14.74 (7.24, 30.00) 14.73 (84.64) 2.52 (1.53)
17 T 142 14.48 (12.23, 17.14) 14.44 (1677.2) 3.66 (3.41)
18 B R 3 1423 (4.46, 4541) 14.23 (23.62) 1.71 (0.22)
19 TGRS 20 13.93 (8.89, 21.83) 13.93 (216.41) 3.07 (2.42)
20 J J AR st 7 13.90 (6.51, 29.69) 13.90 (67.97) 239 (1.34)

ROR: reporting odds ratio (%5 HAE ) 5 95%CI: 95% confidence interval (95% ¥ {i5X [0 ) ; PRR: proportional reporting ratio ( L5
L) 5 1C: information component ({5843 ) ; SD: standard deviation (45ifEZ )
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Figure 2 Line chart of the top 20 ADE signals for tirzepatide by signal strength
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Table 4 Risk prediction for target ADE associated
. . . 0.0
with tirzepatide 0.0 0.2 0.4 0.6 0.8 1.0
S AUC (95%ClI) SE P 155t tE

Ek £ = ‘A 3
B IRIBK & FI 45 ADE  0.958 (0.944~0.973)  0.007 0.000 B 3 ¥R{EM R E A # ADE BTN ROC

AUC: area under curve ( Hli2k FEAL) : 95%Cl: 95% confidence Figure 3 ROC curve for tirzepatide in target ADE risk
interval (95% E(FIX[a] ) ; SE: standard error ( FrifEiR2s ) prediction
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