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Analysis of severe cutaneous adverse drug reactions and potential mechanisms

related to commonly used anti influenza virus drugs based on FAERS database

combined with network pharmacology
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Abstract; Objective To extract severe cutaneous adverse reactions

(SCAR) associated with commonly used anti — influenza virus drugs from
the US Food and Drug Administration ( FDA ) adverse event reporting
system (FAERS) database, analyze the epidemiological characteristics of
SCAR to provide a reference for safe clinical medication, and explore the
underlying molecular mechanisms using network pharmacology. Methods

Reports from January 2004 to December 2024 in FAERS database were
collected, in which oseltamivir, peramivir, zanamivir and baloxavir

marboxil were the primary suspected drugs and SCAR was the preferred
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term (PT). The reporting odds ratio (ROR) and Bayesian confidence propagation neural network ( BCPNN) methods
were used to mine and analyze adverse drug event ( ADE) signals. Targets of commonly used anti — influenza virus
drugs and SCAR were extracted, a protein — protein interaction network was constructed, and enrichment analysis was
performed. Results A total of 263 cases (1.90% ) of SCAR related to commonly used anti — influenza virus drugs
were collected. Females (55.13% ) accounted for a higher proportion than males (35.36% ). Positive signals were
detected for all drugs except peramivir, with the association strength in descending order, baloxavir marboxil [n =42,
ROR 1. 75, information component (IC)0. 8], zanamivir (n =53, ROR 1.61, IC 0.68) and oseltamivir (n =208,
ROR 1.34, 1C 0.42). The top 5 PT by frequency were blister, erythema multiforme, drug eruption, toxic epidermal
necrolysis and acute generalized exanthematous pustulosis. Network pharmacology analysis showed that the Janus
kinase — signal transducer and activator of transcription ( JAK — STAT) signaling pathway may be a key pathway
underlying SCAR induced by commonly used anti — influenza virus drugs. Conclusion Baloxavir marboxil , oseltamivir
and zanamivir carry a risk of SCAR, with baloxavir marboxil and zanamivir showing higher signal intensity, while
oseltamivir had the highest number of reports. Close monitoring of skin symptoms in female patients is recommended
from 3 days after administration to guard against the occurrence of SCAR. Anti — influenza virus drugs may induce

SCAR by regulating the JAK — STAT signaling pathway, which provides insights for further research.

Key words: anti — influenza virus drug; severe cutaneous adverse reaction; the US Food and Drug Administration

adverse drug event reporting system; pharmacovigilance ; network pharmacology
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Table 2  Signal analysis of SCAR standardized MedDRA queries

(SMQ) levels associated with commonly used anti — influenza viral

drugs
Number of
Ttem ROR (95% CI) IC(1C025)
SCARs reports

Baloxavir marboxil 42 1.75(1.29 -2.37) 0.8(0.36)
Oseltamivir 208 1.34(1.17 -1.54)  0.42(0.22)
Peramivir 5 1.49(0.62 -3.60) 0.57( -0.61)
Zanamivir 53 1.61(1.23-2.11)  0.68(0.28)
Total 308 1.43(1.28 -1.60)  0.51(0.35)

SCAR :Severe cutaneous adverse reactions; ROR ; Reporting odds ratio; CI;

Confidence interval; IC; Informationcomponent.
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Table 1 Basic information on SCAR reports related to commonly used anti — influenza virus drugs

Baloxavir marboxil Oseltamivir Peramivir Zanamivir Total
ftem (n=41) (n=177) (n=5) (n=40) (n=263)
Sex (n, %)

Female 24(58.54) 97(54.80) 2(40.00) 22(55.00) 145(55.13)
Male 14(34.15) 59(33.33) 3(60.00) 17(42.50) 93(35.36)
Unknown 3(7.32) 21(11.86) 0(0) 1(2.50) 25(9.89)
Age (n, %)
<18 7(17.07) 36(20.34) 0(0) 18(45.00) 61(23.19)
18 - 64 19(46.34) 75(42.37) 3(60.00) 13(32.50) 110(41.83)
65 -84 4(9.76) 16(9.04) 0(0) 0(0) 20(7.60)
=85 0(0) 8(4.52) 1(20.00) 0(0) 9(3.42)
Unknown 11(26.83) 42(23.73) 1(20.00) 9(22.50) 63(23.95)
Reporter (n, %)
Consumer 4(9.76) 72(40.68) 5(100) 9(22.50) 90(34.22)
Healthcare professional 37(90.24) 95(53.67) 0(0) 19(47.50) 163(61.98)
Unknown 0(0) 10(5.65) 0(0) 12(30.00) 10(3.80)
Outcome (n, %)
Resulted in death 0(0) 6(3.39) 1(20.00) 1(2.50) 8(3.04)
Resulted in disability 0(0) 2(1.13) 0(0) 0(0) 2(0.76)
Life — threatening 1(2.44) 12(6.78) 2(40.00) 4(10.00) 19(7.22)
Resulted in hospitalization 10(24.39) 43(24.29) 1(20.00) 13(32.50) 67(25.48)
Resulted in other important medical event 21(51.22) 50(28.25) 1(20.00) 20(50.00) 92(34.98)
Unknown 9(21.95) 64(36.16) 0(0) 2(5.00) 75(28.52)
Indication (n, % )
Influenza 37(90.24) 101(57.06) 3(60.00) 34(85.00) 175(66.54)
Antiviral prophylaxis 0(0) 15(8.47) 0(0) 1(2.50) 16(6.08)
Influenza — like illness 0(0) 11(6.21) 0(0) 0(0) 11(4.18)
Upper respiratory tract infection 0(0) 6(3.39) 0(0) 0(0) 6(2.28)
HINI influenza 0(0) 5(2.82) 0(0) 0(0) 5(1.90)
COVID - 19 pneumonia 0(0) 3(1.69) 0(0) 0(0) 3(1.14)
Bronchitis 0(0) 1(0.56) 0(0) 0(0) 1(0.38)
Positive for influenza a virus 0(0) 1(0.56) 0(0) 0(0) 1(0)
Nasopharyngitis 0(0) 1(0.56) 0(0) 0(0) 1(0.38)
Viral pneumonia 0(0) 1(0.56) 0(0) 0(0) 1(0.38)
Viral infection 0(0) 1(0.56) 0(0) 0(0) 1(0.38)
Chills 0(0) 1(0.56) 0(0) 0(0) 1(0.38)
Unknown 4(9.76) 30(16.95) 2(40.00) 5(12.50) 41(15.59)
Time to onset (n, % )
0-34d 17(41.46) 38(21.47) 2(40.00) 13(32.50) 70(26.62)
4-6d 2(4.88) 16(9.04) 0(0) 3(7.50) 21(7.98)
7-9d 1(2.44) 8(4.52) 0(0) 1(5.20) 10(3.80)
=10d 2(4.88) 5(2.82) 0(0.00) 0(0) 7(2.66)
Unknown 19(46.34) 110(62.15) 3(60.00) 23(57.50) 155(58.94)

HINI ;Influenza A (HIN1) virus; COVID - 19 ; Coronavirus disease 2019.
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Table 3 Signal analysis of SCAR preferred terms (PT) levels associated with commonly used anti — influenza viral drugs

PT Drug n ROR(95% CI) IC(1C025)
Erythema multiforme Baloxavir marboxil 14 24.42(14.44 -41.29) 4.60(3.86)
Oseltamivir 17 4.58(2.85-17.38) 2.19(1.51)
Peramivir® 2 25.01(6.24 -100.28) 4.64(2.97)
Zanamivir® 10 12.67(6.81 —23.57) 3.66(2.79)
Drug eruption Baloxavir marboxil 12 11.40(6.47 -20.1) 3.51(2.7)
Peramivir 1 6.81(0.96 -48.41) 2.76(0.72)
Zanamivir 8 5.52(2.76 -11.05) 2.46(1.5)
Oral mucosal blistering Oseltamivir® 6 2.36(1.06 -5.25) 1.24(0.14)
Zanamivir 2 3.69(0.92 -14.76) 1.88(0.22)
Toxic epidermal necrolysis Oseltamivir 18 3.06(1.93 -4.87) 1.61(0.95)
Peramivir 2 15.8(3.94 -63.37) 3.98(2.31)
Oropharyngeal blisters Oseltamivir® 3 4.49(1.44 -13.92) 2.16(0.72)
Zanamivir 1 7.02(0.99 —49.86) 2.81(0.77)
Toxic rash Baloxavir marboxil 2 3.23(0.81 -12.94) 1.69(0.03)
Zanamivir 3 3.53(1.14 -10.96) 1.82(0.38)
Oculomucocutaneous syndrome Baloxavir marboxil® 1 37.60(5.28 —267.65) 5.23(3.18)
Zanamivir® 2 54.89(13.68 —220.33) 5.77(4.1)
Blister Oseltamivir® 45 2.07(1.55-2.78) 1.05(0.62)
Acute generalized exanthematous pustulosis Oseltamivir® 8 2.64(1.32-5.29) 1.4(0.44)
Epidermolysis bullosa acquisita Oseltamivir® 1 21.74(3.03 - 155.81) 4.43(2.37)
Desquamation of tongue coating Oseltamivir® 1 7.05(0.99 -50.18) 2.81(0.77)
Vulvar ulcer Baloxavir marboxil® 1 60. 16(8. 44 —428.89) 5.90(3.86)
Vaginal ulcer Oseltamivir® 1 6.07(0.85-43.22) 2.60(0.55)
Genital ulcer Oseltamivir® 2 7.85(1.96 -31.45) 2.97(1.3)
Mucosal erosion Zanamivir® 4 51(19.09 -136.26) 5.66(4.37)
Generalized exfoliative dermatitis Baloxavir marboxil® 1 5.26(0.74 -37.39) 2.40(0.35)
Labial epidermal exfoliation Zanamivir® 2 18.13(4.53 -72.59) 4.18(2.51)

PT; Preferred terms; *; Adverse drug reactions not described in the instructions.
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