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Gender differences in adverse drug reaction signals of acetaminophen medications based on FAERS
analysis

CUI Runli

(Department of Quality Inspection and Management, Hebei Chemical and Pharmaceutical College , Shijiazhuang 050026, China )
Abstract Objective: To explore and analyze gender differences in adverse drug reaction (ADR) associated with acetaminophen.
Methods: Data was extracted from the US Food and Drug Administration’s Adverse Event Reporting System (FAERS) database for
adverse drug reaction reports associated with acetaminophen from 2004 to 2022. Data mining was conducted using the Reporting Odds
Ratio (ROR) method, the differences in acetaminophen-related ADR between genderswere primarily analyzed and detected. Results:
The analysis included a total of 132 244 ADR reports for females and 85 643 for males. The mining analysis revealed that females were
more likely to experience adverse reactions such as nausea( ROR=1.47,95%CI:1.35-1.60, PRR=1.46,95%CI : 1.34-1.59,1C=0.19,
1C025=0.18 ,EBGM=1.14, EBGM05=1.06), vomiting (ROR=1.30,95%CI:1.19-1.42,PRR=1.30,95%CI:1.18-1.41,1C=0.14,1C025=
0.13,EBGM=1.10,EBGM05=1.02), and headache(ROR=1.69, 95%CI:1.52-1.88,PRR=1.68,95%CI: 1.52-1.87,1C=0.25,1C025=0.23,
EBGM=1.19, EBGM05=1.09), males exhibited a higher likelihood of encountering adverse reactions such as hypotension(ROR=1.56,
95%CI:1.38-1.75,PRR=1.55,95%CI : 1.38-1.75,1C=0.35,1€025=0.31 ,EBGM=1.27 ,EBGM05=1.15) , chest pain(ROR=1.02,95%ClI :
1.00-1.64, PRR=1.02,95%CI : 1.20-1.64,1C=0.02,1C025=0.02, EBGM=1.01, EBGM05=0.92 ), and renal failure(ROR=3.05,95%CI :
2.68-3.45,PRR=3.04,95%CI:2.68-3.44,1C=0.67,1€025=0.59 , EBGM=2.52, EBGM05=2.27). Conclusion: Gender-hased differences
exist in the ADR signals associated with acetaminophen.

Key words acetaminophen;adverse drug reaction; gender differences; FAERS database
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Tab.1 Proportional imbalance measurement method four fold

{5 FH#R A FUAE L 91 (reporting odds ratio, ROR) |
He il 445 EAE HE (proportional reporting ratio, PRR)
DL 17 {5 B4 R 22 26 (bayesian confidence pro—
pagation neural network , BCPNN) ,  Z il 35y #1343
A5 48 )8 7% (multi— item gamma poisson shrinker, MG—
PS) AT 3T, Bl SAE A U S AR LR 2.

F2 WNEE
Tab.2 Detection algorithm
Ak A S R b
ROR = (a/b)/(c/d) PT=3
ROR 95%CI = 61m’R()R; £1.96(1a + b+ Ve + 1) 95%CI>1
PRR PRR =[a/(a + ¢)]/[b/(b + d)] ] PT=3
9506C] < PR8I Va+b) + Ve - Ve + ) 95%CI>1
I=logala+b+c+d)/(a+c)/(a+l
pepny 1= logalakher dlarollasb) 00,
CI025 =e
EBGM =a(a+b+c+d)/[(a+c)/(a+b)]
MGPS InEBGM) — 1.64(1/a + /b + 1e + 1/d)s EBGMO05>0
EBGMO05 =e

4 :ROR: # 45 HU (H EE ] s PRR : HC 4R 4 b s BCPNN: DL g
S (A W22 04 s MGPS : ST A1 KA 43 4k v
2 #R
2.1 EARWL RBGRE 231 264 17, &k S
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Tab.3 Ranking of top 20 risk signal detection results for adverse event reports of acetaminophen in women
2 PT LTS E BTG %_ ROR_ _ROR 95%CI __PRR__ PRR_95%CI___IC 1C025 EBGM  EBGMO5

1 ELL 1742 786 1.47 1.35~1.60 1.46 1.34~1.59 0.19 0.18 1.14 1.06

2 M 1 505 648 1.54 1.40~1.68 1.53 1.39~1.67 0.21 0.19 1.16 1.07

3 Mget 1 434 729 1.30 1.19~1.42 1.30 1.18~1.41 0.14 0.13 1.10 1.02

4 LIw 1201 469 1.69 1.52~1.88 1.68 1.52~1.87 0.25 0.23 1.19 1.09

5 J8YE 1104 639 1.14 1.03~1.26 1.14 1.03~1.25 0.07 0.06 1.05 0.97

6 MHE 1019 486 1.38 1.24~1.54 1.38 1.24~1.53 0.16 0.15 1.12 1.02

7 WS 829 445 1.23 1.09~1.38 1.23 1.09~1.37 0.11 0.09 1.08 0.98

8 JEEEIW 797 407 1.29 1.15~1.46 1.29 1.14~1.45 0.14 0.12 1.10 1.00

9 RVIH 785 326 1.59 1.40~1.81 1.58 1.39~1.80 0.23 0.20 1.17 1.05
10 filifegE 714 249 1.89 1.64~2.19 1.89 1.64~2.18 0.30 0.26 1.23 1.09
11 PUBER 708 342 1.37 1.20~1.55 1.36 1.20~1.55 1.55 0.16 0.14 1.12
12 WEF 626 244 1.69 1.29~2.20 1.69 1.29~2.20 0.26 0.22 1.19 1.05
13 MifeE =L 586 305 1.27 1.10~1.46 1.27 1.10~1.45 0.13 0.11 1.09 0.97
14 FIEHEYR 575 194 1.96 1.66~2.30 1.95 1.66~2.30 0.31 0.26 1.24 1.08
15 BT 443 241 121 1.04~1.42 121 1.04~1.42 0.10 0.09 1.07 0.94
16 iR 415 191 1.43 1.21~1.70 1.43 1.19~1.69 0.18 0.16 1.14 0.98
17 IHETE 405 219 1.22 1.03~1.44 121 1.03~1.43 0.11 0.09 1.08 0.94
18 HZEA 371 100 245 1.96~3.05 244 1.95~3.04 0.39 0.31 1.31 1.09
19 JHAERR 304 146 1.37 1.13~1.67 1.37 1.12~1.68 0.16 0.13 1.12 0.95
20 E 283 128 1.46 1.18~1.80 1.46 1.18~1.79 0.19 0.16 1.14 0.96

T PT s R 2 FE R B 2618 s ROR - i 75 HUAE HE s PRR « FL AR A FUAEL EL 5 1C A5 B3 5 1C025 1 1C 1) 95%CT T B EBGM : Z2 354 ¥ 5 31147
S A4S s EBGMOS : EBGM i 95%CI TR
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Tab.4 Ranking of the top 10 risk signal detection results for adverse events related to acetaminophen in women

5 PT MRS EC BHARESC  ROR ROR_95%CI  PRR PRR_95%CI  IC 1C025 EBGM  EBGMO5
1 MEPERgER 240 8 19.81  9.79~40.06  19.77  9.77~39.99 0.68 0.34 1.61 0.89
2 Bk 74 4 1220  4.46~3336  12.19 4.46~3334 3334 0.65 0.24 1.57
3 FIRZEAIE 25 1 1648 2.23~121.6 1647 223~1215 0.67 0.09 1.60 0.30
4 JHSW 45 3 9.89 3.07~31.82 9.88 3.07~31.81 0.64 0.20 1.56 0.58
5 FR% 50 4 8.24  2.98~22.82 824 2.98~22.81 0.62 0.22 1.54 0.66
6 FYENUE 95 9 6.96 3.51~13.79 6.96 3.51~13.78 0.60 0.30 1.52 0.86
7 HEEER 236 26 599  4.00~8.98 598 3.99~8.97 0.58 0.39 1.49 1.06
8  EMIE 107 35 202 1.38~2.95 201 1.38~2.95 032 0.22 1.25 0.91
9 I 96 36 1.76  1.20~2.58 1.76  1.20~2.58 0.27 0.18 1.21 0.88
10 B 185 73 167 1.27~2.19 167 1.27~2.19 0.25 0.19 1.19 0.95

- PT: [EIBREE 2 UG ML T 21 s ROR - #ie# LUE L s PRR: LR LUABLLE 5 1C.: 7 B8535 1C025: 1C 119 95%CT T B EBGM : Z2 55U E4 i1 A4
SIS s EBGMO5 : EBGM Y 95%CT T [

PR R R A B AT HEY 78 PT 2, 5 SIOCHRVESR S, BB T Lt AT Rk AR E o
PEAB T 2o PE S Rl e R AR AR s o 2R B 2 AL R BRI PRV S e SO RE L
REE s O US| I B D RE v UCIAE | B2 RERE U RAEIERA I I B 2Bk 4]
2 WG g AN RN, IR 50 e IMUR R e TRFIEEREAR IR e i AN R, WL 6.
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Tab.5 Ranking of top 20 risk signal detection results for adverse event reports of acetaminophen in men

¥ PT BUIRER LtER% %L ROR ROR_95%CI  PRR  PRR_95%CI  1C 1C025 EBGM  EBGMO5
1 HUifeE 1301 1243 305  2.69~3.45 3.04  2.68~3.44 0.67 0.59 2.52 227
2 RilE 627 602 156 1.38~1.75 1.55 1.38~1.75 0.35 0.31 1.27 1.15
3 M 529 786 102 1.00~1.64 .02 1.20~1.64 0.02 0.02 1.01 0.92
4 DAL 498 499 1.52 1.34~1.72 1.51 1.34~1.71 0.33 0.29 1.26 1.13
5 EIE 482 723 1.01  0.90~1.14 138  095~1.13 0.01 0.01 1.01 0.91
6 I/ E 386 355 1.65 1.43~1.91 1.65 1.43~1.91 0.39 0.34 1.31 1.16
7 Wl iE 374 326 174  1.50~2.02 150 1.84~2.02 0.43 0.37 1.35 1.19
8 IMLIEH FRE 374 358 159  1.37~1.84 159  1.37~1.83 0.36 0.31 1.29 1.14
9 352 515 1.04  091~1.19 1.04  091~1.19 0.03 0.03 1.02 0.91
10 WP HEE 339 274 1.88  1.60~2.21 1.88  1.60~2.20 0.48 0.41 1.39 1.22
11 fEf 336 492 1.04  0.90~1.19 1.04  0.90~1.19 0.03 0.03 1.02 0.91
12 IZu% 311 444 1.06  092~1.23 1.06  0.92~1.23 0.05 0.05 1.04 0.92
13 el J 305 316 147  125~172 146 1.25~1.71 0.31 0.26 1.24 1.08
14 DS 298 369 2.26 1.76~2.91 2.26 1.76~2.26 0.17 0.15 1.12 0.99
15 RS kB 282 221 12.14  3.66~4.33 12.14  3.66~4.31 1.16 0.35 2.24 0.82
16 /IR % 280 253 1.68  1.42~1.99 168  1.42~1.99 0.40 0.34 1.32 1.15
17 OEhE 280 296 144 1.22~1.69 144 1.22~1.69 0.29 0.25 1.22 1.07
18 MEE 269 362 .13 1.01~1.32 1.13 1.01~1.32 0.20 0.12 1.15 0.74
19 Z¥F 263 260 154 1.29~1.82 1.23 1.29~1.82 0.34 0.29 1.27 1.10
20 WHiEHIm 232 205 1.34 1.11~1.62 1.34 1.11~1.62 0.24 0.20 1.18 1.01

H PT: [ FREE 2 FHR I LR 3515 s ROR 41035 HUAE HE s PRR : FUIHR A FUAEL HE s TC £ BUii43 3 1C025 : 1C # 95%CT T BR; EBGM : Z2 I AlNFL IF #
A AR s EBGMOS : EBGM 19 95%CI KR
6 BEMMZEBEEBIRRIXEMEHEFRT 10 XS SHRNER

Tab.6 Ranking of the top 10 risk signal detection results for adverse events related to acetaminophen in men

e PT PPERE R W% ROR ROR_95%CI PRR  PRR 95%CI  IC  1C025 EBGM EBGMO5
1 HEeL 11 1 16.69  2.16~12930 16.69  2.16~12920 121 0.16 231 0.42
2 JEREER 26 3 13.16  3.98~43.47 3.98 13.15~4345 1.17 036 226 0.83
3 RWEES R 8 1 12.14  1.52~97.08 12.14  1.52~97.06 1.16 0.15 224 0.39
4 RSO E 139 71 297  223~3.96 297  223~395 074 055 1.67 131
5 KETRARAFLI 11 6 278  1.03~7.52 2.78 1.03~752 070 026 1.63 0.71
6 AMENFIRE AL 93 62 277  1.82~4.21 2.77 1.82~420 070 046  1.63 1.15
7 ENRNEE R 152 102 226  1.76~291 226 1.96~291 059 046 151 1.22
8 IR 114 78 9.61  2.84~32.49 9.61  2.84~3248 1.12 033 217 0.78
9 filiFEii 85 60 215  1.55~2.99 215  1.54~299 056 040 148 1.12
10 fIGHHE IMAE 44 17 3.93  224~6.88 393 224~687 086 049  1.82 1.14

1 PT: [E R B2 F AL B 161 s ROR - #i45 LU LY ; PRR : BE il FUAE L 1C A5 B 435 1C025: 1C 19 95%CT T B s EBGM : Z2 30 {5 i1
I A4 Is s EBGMOS : EBGM Ay 95%CIT T BR
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Tab.7 System organ classranking of positive PT signals in females

SOC %4 Bk {5550 R B
BRML ARG 48 8 083
SN R Y et A 41 3 659
B RS 32 7927
JIIRERSH NGRS 23 3737
JFIH & 58 16 1571

. SOC AP RGAE 132K
®8 BHEPTREESRERESELIAR

Tab.8 System organ classranking of positive PT signals in males

SOC £k {5550 et g
KRB RS 161 3623
AV EN2 N )& N R 89 2967
A 5k A 91 3737
ARG 140 6 601
BInZE% 126 3234

: SOC: PRGN E AL

24 EHFZRTOA EXEXT 2B I E 2
S R NAR S5 as Rt —2 b, 2®l T
KT (HUS BD #1755 T AL S R R, K
Ll Al -Tog 10P B 2] B, # Ah HC log2ROR {H
RZIEE SR 1 R, BTSRRI R
RS A A LT R et R T gk
ARV AEAS R O, A0 s € A 3R 55 1k A T T g
RS RN

RV R

25+

20

151

~log10(P-value)

10

log2(Fold Change)
E1 XZEBEEmERZERNEES KLE
Fig.1 Volcano map of gender difference risk signals for

acetaminophen
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