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Signal Mining of Adverse Drug Events of Neuraminidase Inhibitors Based on FAERS Database
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Abstract: Objective To provide a reference for clinic safe use of neuraminidase inhibitors. Methods The OpenVigil 2.1 platform
was used to retrieve adverse drug event (ADE) reports related to three neuraminidase inhibitors (oseltamivir, zanamivir, peramivir)
in the US Food and Drug Administration Adverse Event Reporting System (FAERS) from the first quarter of 2004 to the third
quarter of 2022 (with data for peramivir only available from 2015 to 2022). The reporting odds ratio (ROR) method and the
Medicines and Healthcare Products Regulatory Agency (MHRA) comprehensive method were used to mine ADE signals, the
preferred terms (PT) in the MedDRA 25.0 were used for encoding of the searched adverse drug reactions (ADRs) and the
system organ classification (SOC) was used for classification. Results A total of 14 646 ADE reports were obtained with
neuraminidase inhibitors as the primary suspected drug,including 12 223 reports of oseltamivir,2 377 reports of zanamivir,and 46
reports of peramivir. A total of 228 ADE signals and 15 SOCs were mined,with SOC mainly concentrated in psychiatric disorders,
gastrointestinal diseases, various neurological diseases, etc. ADRs with a high frequency of occurrence included vomiting, abnormal
behavior, hallucinations, insomnia, and confusion of oseltamivir, abnormal behavior, hallucinations, delirium, loss of consciousness, and
changes in the consciousness of zanamivir,and shock and acute kidney injury of peramivir. ADRs with high signal intensity included
infantile acne,delirium febrile, pathological personality, hemorrhagic enterocolitis,and sleep disturbances of oseltamivir, delirium febrile,
febrile seizures,ocular mucocutaneous syndrome,abnormal behavior,and sleep talk of zanamivir,and shock and acute kidney injury of
peramivir. Oseltamivir had insomnia,upper abdominal pain,aggression,loss of consciousness, bradycardia,and other ADRs not listed in
the drug instructions. Zanamivir had loss of consciousness, decreased consciousness levels, seizures, aggression, agitation, and other
ADRs not listed in the drug instructions. Conclusion When using neuraminidase inhibitors in the clinic,attention should be paid to

ADRs in psychiatric, gastrointestinal ,and various neurological diseases to ensure the safety of medication for patients.
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Tab.1 Fourfold table of disproportionality analysis method

2 #£R
2.1 ADEHREEXER
L3740 2 DL E A S FLAROK S bk oA
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Tab.3 Basic information of ADE reports for neuraminidase

inhibitors [case (%) ]

%hah kR BARADEARE#H AL ADEIRS 3 &3t
AArzhd a b a+b
H Az ¢ d c+d
A1t a+c b+d a+c+b+d

x2 WHIKEETELAKX
Tab.2 Calculation formulas of disproportionality analysis method
PATT & HHAR Flirts
ROR#*  ROR=ad/be 95%CI T > 1,a 23,
95%C] = eln(R(}R): 196V 1/a+1/b+ 1/e+1/d ;I}% 7]’: E&‘ i 1 /I\ ADE
5%
MHRA% PRR=[a/(a+b)]/[ec/(c+d)] PRR>2B ¥ >4,a>3,

N x> =lad = be)* (a+b+c+d)]/ BFRAE 1A ADE
[(a+b)(c+d)a+c)b+d)] e

. ey ARRE MEXF
(n=12223) (n=2377)  (n=46)
PR 3 4396(35.96)  838(35.25) 14(30.43)
* 5965(48.80) 1003(42.20) 23(50.00)
Kn 1862(15.23)  536(22.55)  9(19.57)
Fir <18% 3072(25.13)  920(38.70)  5(10.87)
18~75% 3874(31.69)  384(16.16) 24(52.17)
>75% 529(4.33) 4(0.17)  10(21.74)
£33 4748(38.84) 1069(44.97)  7(15. 22)
tRER £8 5509(45.07)  140(5.89)  2(4.35
B A 3035(24.83) 2026(85.23) 35(76.00)
*E 608(4.97) 71(2.99)  0(0)
®E 286(2.34) 25(1.05)  0(0)
Ege| 278(2.27) 6(0.25) 000
%1 142(1.16) 19(0.80)  6(13. 04)
520 2365(19.35)  90(3.79)  3(6.52
FEADE ERAERHNEL  1632(13.35)  204(8.58)  16(34.78)
T 1307(10 69) 134(5.64)  16(34.78)
SR A 368(3. 86(3.62)  6(13.04)
KKk 118(0. 22(0.93)  0(0)

2.2 ADE {55 % SOC
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g 1045 F4 WHEIMEFEF ADEESHRSOC
—— WAl Tab.4 SOC involved in ADE signals of neuraminidase inhibitors
1 500- 1430 ::iﬁij P LA RS mEkS
soc BEE RER BFE REHR BTR O RSH
1000 N W )N W)
GLEEES 55 378 20 57 0 0
500 - RS 21699 0 0 0 0
BEMBRG RS 2 41 17 311 0 0
0- BRRRE R R 19 603 1 4 0 0
S ﬁ\\i\ﬁ\i\%\%ﬁ\ ‘f@ g %%\%fx ERAL TARERR nooWw s % 0 0
E1 2004552022 FHEAEMBMHFADEREEEHT WU L
Fig.1 Annual number of ADE reports of neuraminidase inhibi- SRR T RS 4 157 0 0 0 0
tors from 2004 to 2022 fFhe & Sk sa 6 138 0 0 0 0
RETASR 5 %2 7 0 0
2.3 ADE REELEHRSRESEE B R B AR 350 0 0 13
¥ ADR &AM (o f8) FMES5-58 B (PRR {H) X} 3 KAASELER 3 80 00 0
NAIs ADE {5 5 #9 PTHEATHER , ADE B /AESURFVE S50 asbiesiss 2 82 n 3
JEHEA T 20 M PT 43 5 WL S PR 6. R 21y ake isirs I 60 00
AM{%ﬁm%ﬁwﬁEﬁﬁﬁh@ﬁéﬂR %&ﬁ SHMATRRERARAR | 914 00
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RS HEFMREAH T ADEE

RPN B T M WA DR FR 2
SRERHEZRI 20 PT
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Tab.5 Top 20 PTs in terms of frequency of ADE signals neuraminidase inhibitors

iy Ralid ks s

" PT R&H(H)  PRR(PE)  ROR(9S%CITIR) PT REK(D)  PRROAME)  ROR(S%CITH)  PT #&&4(H)  PRR(PA)  ROR(9S%CITR)
| et 1151 5.6204431.05)  6.19(5.82)  S%4A 206 59.05(12181.63)  67.70(58.65) KA 3 68.920138.72)  74.01(22.89)
1 KA 647 28.54(16723.87)  30.34(21.99) 4t 100 19.3701758.87)  20.57016.83)  AREHG 3 8.29(12.74)  8.84(2.73)
3 i 638 19.50(10997.45)  20.69(19.09) % 69 29.16(1842.13)  30.37(23.86)

4 RR 261 2.06(141.98) 2.08(1.84)  EREEK 65 6.90(323.39) 7.14(5.57)

5OEREMRA 2600 3.47(456.6) 3.53(3.12)  ERREAK 3 26.33(873.53)  26.91(19.41)

6 RERAM 37 2.73(258.93) L700.43)  FIRETE 3 12.30072.72)  12.55(9.06)

1 kR 051520020047 15.52013.59)  REAH 3 2.39(25.58) 2.4(1.72)

§ LEA 181 2.04(94.89) 2.05(L7)  A&E 2 5.86(100.04) 5.93(4.03)

9 Fikp 1 2.39(1%8.7) 4.0 #A U 38547.87) 3.89(2.60)

0 %k 154 792(9857 8.02(6.84)  FERA gl 01(95.31) 6. 08(4.06)

1A 134 41(205.71) 344090 W% R 20 16.03(266.62)  16.22(10.43)

0 s 132 4.720382.99) 4400 %3 20 7.35(103.47) 7.43(4.78)

13 &gk 19 2.00(58.81) 2.01(1.68) %% 18 2.65(16.93) 2.67(1.68)

14 wHitg 10 4.33(277.56) 4.3603.61)  &o 18 10.85(15L.14)  10.96(6.88)

15 i 101 6.16(428.95) 6.2105.100  Zg& 18 2.4(13.89) 2.45(1.54)

6 #ARE 100 11(141.22) 33251 kiuE 16 2.97(19.09) 2.99(1.83)

17 4g i 9 10.49(789.77)  10.57(8.62) K% 15 9.35(103.67) 9.43(5.67)

18 RmARE 86 4.54(233.02) 4513.69) ¥R 15 4.84(41.96) 4.87(2.93)

19 wg.5% 85 10.88(745.08)  10.96(8.84)  BEAMK 13 25.68(283.09)  25.87(14.98)

0 RiHE 4 2.18(46.16) 2.19(1.74) @i A 12 8.38(70.76) §.43(4.78)

A RSB B P AR A ADR.A 6 R,

Note:* refers to ADRs not listed in the drug instructions (for Tab.5 — 6).
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Tab.6 Top 20 PTs in terms of intensity of ADE signal of neuraminidase inhibitors

s A E¥ ] BEAS
4% P RE4()  PRROAME)  ROR(9S%CITIR) PT RER()  PRROME)  RORO9SWCITR)  PT fR%&#(R)  PRROAMA)  ROR(OS%CITTR)
1 BLER 3 3A5(563.34)  374.46(99.33) AR 6 1050.92(4531.92) 1034.71(443.81) #k7 I 8.920138.72)  74.01(22.89)
) AdkEE §  234.89(1324.68) 235.07(108.79) Hitizf 8 103.790703.30)  104.20(51.77)  A%HR%E 3 §.29(12.74) 8.84(2.73)
3 ORAAE 40750483 09060 REEEREAME 3 A70155.95) 78.31(25.05)
4 dakMERE 3 46.20(1352.04)  46.35(32.68)  FHiA 216 59.05(12181.63) 67.70(58.65)
5 Bl 67 3.600225.34) 318062 FE 5 41.39(158.53)  41.72(17.29)
6 HELPRERE 3 33.28(62.31) 3B.29010.53)  Edpk LR 3 33.36(64.25) 33.42(10.74)
1 REEELE 3o 060900 32.56(10.31)  #EE 69 16(1842.13)  30.37(23.86)
§ &k 9 30.56(221.81)  30.59(15.75)  ERKAKR 3 26.33(873.53) 26.91(19.41)
9 REfA 647 28.54(16723.87)  30.34(27.99)  EEBRK 13 25.68(283.09)  25.87(14.98)
10 REEAREAE 5 0.8003.90)  20.81(8.58) z:i 102 19.37(1758.87)  20.57(16.83)
I ug 638 19.50(10997.45)  20.69(19.09) 4% % 2 16.03(266.62) 16.22(10.43)
0 ARER 9 18.53(19.78)  18.549.59)  KARE 4 11036, 43) 15(5.30)
13 &l 18 15.250.3)  15.28(9.5 Bl 4 13.69(35.15) 13.72(5. 14)
14 #x 05 15.0002932.47) 1552013, 59) ERAETH ki 1230037.72)  12.55(9.06)
15 11 14.600124.29)  14.62(8.06)  "EARA 5 11.62(38.43) 11.65(4.84)
16 AEEEIATK § 14060825 140707000 AARE 5 11.44(31.71) 11.47(4.76)
17 kARLL 4 13.68(34.69) 13.68(5.10) % 18 10.85(151. 14) 10.96(6. 88)
1§ #HAELEL 5 13.3844.96)  133905.54)  KAFAE 10 10.82(19.51) 10.88(5.84)
19 Atsa 300 RBOLY 12940 EERE 7 10.71(52.22) 10.75(5.11)
0 HHRLAA T 15506249 12.55(5.96) B ] 10.62(17.37) 10.63(3.42)
TR R LR RIS 2 S A R ME RGP R ADR R R L R WAT R (L]0 R

ghfigm R MRRE ST, £ B I SOC MRk ZS iz ik K iz
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Bl AR BRI PR AL L o 1 207 H AR B I R N 4%
I EEH TR Ry Ay BT TR
R /DE AR SETABET AR, HAST 200743 H
RATT RTH B A b 5 A5 (H FDA X H A< F1 52 [
2T 2005 4 8 H 22006 4F 6 H fi i #. w] b 35 Skl 4 &
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