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[Abstract] Objective To explore the gender distribution of adverse drug event
(ADE) signals of proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitors (alirocumab,

evolocumab and inclisiran), and to provide reference for individualized safe medication in

DOI: 10.12173/j.iss1.1005-0698.202411085
HETH: WIERBTEFRXEFSHPTE (INK2024-41)
#EEH: W7, M+, FEEHEIF, Email: 85778860@qq.com

https://ywlxbx.whuznhmedj.com/


http://dx.doi.org/10.12173/j.issn.1004-5511.202203023
http://dx.doi.org/10.12173/j.issn.1004-5511.202411085

1170 Chin J Pharmacoepidemiol, Oct. 2025, Vol. 34, No.10

different genders. Methods The reports of the drugs mentioned above from the first quarter of 2022 to the first
quarter of 2024 were extracted from the U.S. Food and Drug Administration Adverse Events Reporting System
(FAERS) database. The reporting odds ratio (ROR) method and composite criteria method from Medicines
and Healthcare Products Regulatory Agency were used to mine and analyse the signals. Results All 3 PCSK9
inhibitors had more reported cases of ADE in women than in men, and a greater proportion of elderly patients
in women relative to men. Signal testing revealed that men were more likely to have injection sites-related ADEs
with alirocumab, and muscle-related ADEs and elevated lipoprotein a with inclisiran. While for women, using
alirocumab or evolocumab was more likely to cause cardiovascular adverse events, and using inclisiran was more
likely to cause a decrease in low-density lipoprotein or in triglycerides. Conclusion There are gender-specific
differences in the ADE signals of PCSK9 inhibitors. Clinical use can refer to the signals of high-risk ADEs that

may occur after drug use by different genders, targeting the identification of adverse drug events and exploring

the possibility of gender-individualized treatment.
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Table 1. Basic information of PCSK9 inhibitors related ADE reports [# (%)]

SH Pilic otk
Bl 1| P8 I T REYIC N e E] 24 Bl 1] P4 I HT VSEPIE B r ] 2
AEIE (%)
<18 0 (0.00) 4 (0.08) 0 (0.00) 3(0.25) 11 (0.15) 0 (0.00)
18~44 20 (2.56) 80 (1.66) 18 (1.55) 12 (1.00) 89 (1.19) 22 (1.36)
45~64 90 (11.54) 1012 (21.03) 161 (13.89) 81 (6.73) 1386 (18.51) 170 (10.53)
65~74 98 (12.56) 1175 (24.41) 271 (23.38) 111 (9.23) 1985 (26.51) 418 (25.88)
=75 75 (9.62) 880 (18.28) 143 (12.34) 77 (6.40) 1759 (23.49) 267 (16.53)
ESl 497 (63.72) 1662 (34.54) 566 (48.84) 918 (76.31) 2259 (30.16) 738 (45.70)
et NI
B 76 (9.74) 671 (13.94) 199 (17.17) 73 (6.07) 687 (9.17) 222 (13.75)
20 88 (11.28) 311 (6.46) 15 (1.29) 100 (8.32) 345 (4.61) 23 (1.42)
M2 459 (58.85) 3291 (68.38) 744 (64.19) 870 (72.38) 5591 (74.66) 1063 (65.82)
HAb @R Ll At 142 (18.21) 508 (10.55) 198 (17.08) 146 (12.15) 816 (10.90) 304 (18.82)
ESl 15 (1.92) 32 (0.66) 3(0.26) 13 (1.08) 50 (0.67) 3(0.19)
A ER
ESE 538 (68.97) 4389 (91.19) 952 (82.14) 987 (82.11) 7112 (94.97) 1463 (90.59)
HAbE % 242 (31.03) 424 (8.81) 207 (17.86) 215 (17.89) 377 (5.03) 152 (9.41)
A0y
20224F 315 (4038) 1704 (35.40) 230 (19.84) 511 (42.51) 2487 (33.21) 364 (22.54)
20234 393 (50.38) 2334 (48.49) 792 (68.33) 626 (52.08) 3771 (50.35) 1037 (64.21)
20244F 1752 72 (9.23) 773 (16.06) 137 (11.82) 65 (5.41) 1227 (16.38) 214 (13.25)
I 0 (0.00) 2 (0.04) 0 (0.00) 0 (0.00) 4 (0.05) 0 (0.00)
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Table 2. SOC distribution of ADEs related to PCSK9 inhibitors
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G RGP - - 1 5 - - - - 1 12 - -
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feEgR
ER e W E NS/ - - 1 3 - - - - - - - -
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LIRS RUNRENZ ] 1 4 - - - - - - - - - -
H W R GPR 2 6 - - 3 54 2 13 - - 3 155
JIKESSNEREE ST 2 7 - - - - 2 9 3 11 3 16
Rt B R AN 2 14 1 3 - - - - - - - -
Wi (f Rk
FERAR)
HRML RGN 4 28 - - 7 67 2 28 2 8 9 90
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BFFAR LB A 5 47 6 90 - - 2 57 9 106 - -
IR 250 M S\ Fe 11 57 - - 9 140 4 37 - - 9 218
RS B 4 57 1 13 5 Y] 5 43 2 18 7 40
BALA B M s 4k 8 149 2 211 15 522 7 120 - - 15 830
EiEY/
BV ARG 28 353 18 1613 16 327 23 703 11 2579 15 567
A7 45 Tl L
At 75 762 44 2297 84 1550 56 1086 41 3241 9 2381
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3 AEMER T RF E L BFTADES S8 EHERBI20GIHIPT ( #2ROREHEF )
Table 3. PT ranking among the top 20 ADE signal intensities of alirocumab in different genders (sorted by ROR)

HE Bk ot
PT R45%0 ROR (RORgys ) PRR () PT AR ROR (RORyys ) PRR (1)
1 TSI 7 7583 (3524) 7532 (48291)  fEEMN 4 8527 (30.71) 85.07 (306.75)
2 MR —FEAREUKTE 4 6481 (23.65) 6456 (237.47)  TESSHAL MR 25 78.02 (51.81) 76.87 (1741.25)
Pina
3 RS ALRSE IR 3 5891 (1845) 5874 (162.29)  {ESHHAIANE 25 3274 (21.92)  32.26 (734.48)
4 RSB 4 4244 (1563) 4228 (15571)  IM&HI%E 3 3099 (9.82)  30.93 (84.34)
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213433
HE Fk 7k
PT HRAEE ROR (RORys) PRR (1) PT $REH ROR (RORgys ) PRR ()

5 I R EEREAL 4 40.64 (14.98) 4049 (149.01) LDLItH= 11 2344 (12.87)  23.30 (229.56)
6 ML EATE 5 4027 (16.48)  40.08 (184.35)  [R¥BRIE 3 18.82 (6.00) 18.79 (49.61)
7 MR 5 3727 (1527) 37.09 (170.32)  BhkMAIZEEGR" 6  18.62(829) 18.56 (97.92)
8 HEHERAIANE 11 3503 (19.17)  34.66 (349.59)  AFaERLLSHR 3 1837 (5.86) 18.34 (48.31)
9 JRIREAIRT 5 2198 (9.06)  21.87 (97.83)  JEGEMIAR 14 13.61 (8.02) 13.51 (160.12)
10 JRIRSHE R 4 2160 (8.02) 2152 (76.89)  TEHHBARTE 88 1139 (9.18) 10.84 (781.81)
11 Y 5 2034 (838) 2024 (89.96)  VEFHALL M 93 11.18 (9.06) 10.61 (805.58)
12 SRS 6 19.11 (851)  19.01 (100.79)  JEAIRShIKEA 2" 4 9.86 (3.68) 9.84 (31.47)
13 ESHALAR AR 3 1871 (597)  18.66 (49.38)  S4jrE” 3 9.44 (3.02) 9.42 (22.38)
14 TR Y 6 1797 (8.01)  17.87 (94.18)  JEFHAIA I 12 8.83 (4.99) 8.77 (82.03)
15 TSRO A 4 1513 (5.63) 1507 (51.91)  WEEFEBALEE 28 8.21 (5.64) 8.09 (172.91)
16 BHIEVEREARIMFIEEFE 4 1475 (549) 1470 (5046) I =FEHMTHE 6 7.84 (3.50) 7.81 (35.39)

ZEAAIE
17 A& EHER 10 1457 (7.79) 1444 (123.7)  HSSHB0OI 980 4 7.49 (2.80) 7.48 (22.29)
18 VRSO 8 1417 (7.04) 1407 (96.06)  ZHRCRN KT 17 7.40 (4.58) 7.33 (92.42)
19 RO 25  13.83(9.28) 1352 (287.05)  IEHFEBAIAS(D 8 6.75 (3.36) 6.72 (38.73)
20 SMEMEEYE 4 1354 (5.05) 1350 (45.77)  {EFREAL0EE 65 6.37 (4.96) 6.16 (280.84)

E: A0 AR BT HAIADE,

F4 AR TRIZEALEFADERESBEHZRI20MIHIPT ( #ZROREHEF )
Table 4. PT ranking among the top 20 ADE signal intensities of evolocumab in different genders (sorted by ROR)

H Pl ik

WA ROR (RORy,;s) PRR (x*) PT WAEE ROR (RORys) PRR ()
1 LDLFEAL 63 7421 (52.17) 73.93 (2229.93) LDLFE( 29 8323 (48.74)  83.12 (1089.36)
2 LDLS 26 6428 (37.85) 64.18 (852.67)  LDLS:i 23 6874 (38.79)  68.67 (783.25)
3 AR AR 31 2443 (1625) 2439 (518.63)  {ESHHFAIKE 5 1991 (7.39) 19.91 (70.26)
4 LDLJ}# 62 1494 (11.36) 14.89 (66536)  LDLJ}% 104 1924 (1549)  19.16 (1412.70)
5 RSB 17 1206 (7.21)  12.05 (147.44)  JEBGENT 4 1686 (5.67) 16.86 (48.31)
6 MU 5 10.85(423)  10.85 (38.81) LI AT 27 1588 (1046) 1586 (307.81)
7 BEEAMCHI 109 1078 (8.81)  10.72 (835.93)  Z&SE Tk 3 1536 (4.41) 15.36 (33.16)

BAR

8 AR 31023 (3.05) 1023 (21.85) ARSI KFEAT 14 9.29 (5.33) 9.29 (91.68)
9  EEER&EATE 3 6.32 (1.94) 6.32 (12.34) VRSB AL 39 8.80 (6.31) 8.79 (239.83)
10 JESHEROL S5 3 6.14 (1.89) 6.14 (11.88) TN A 15 7.57 (4.45) 7.57 (77.36)
11 RSO il 371 5.93 (5.33) 5.82 (1374.45) JEFTHE 13 7.46 (4.21) 7.45 (65.79)
12 AR 24 5.85 (3.86) 5.84 (89.10) MEHAE 7 6.60 (3.04) 6.60 (30.46)
13 EEEREARKL 10 5.73 (3.01) 5.73 (36.13) CHE 27 6.43 (4.34) 6.43 (113.59)
4 fF 4 551 (1.99) 551 (13.70) Wi 0 e i 3 6.32 (1.94) 6.32 (12.35)
15 I AHE RS 20 5.08 (3.23) 5.08 (61.16) PRS- 5 6.29 (2.52) 6.29 (20.43)
16 RO 134 4.60 (3.86) 457 (351.66)  EBMRREE A 6 5.97 (2.60) 5.97 (22.92)
17 il =B R 3 447 (1.39) 4.47 (7.62) I JE [ e 32 5.27 (3.68) 5.26 (102.86)
18 SZHYE 25 4.34 (2.90) 433 (60.46) G RME 70 5.03 (3.95) 5.02 (210.79)
19 ERKZAUEA 14 430 (2.51) 4.30 (33.47) TR H 1 550 4.73 (433) 4.64 (1484.17)
20 sEAREBKIEHT 15 423 (2.51) 423 (34.91) B E AR 211 4.04 (3.51) 4.01 (452.82)

i R AR R BT B A9ADE,
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®5 AREMER T X5 7 ZADEE S B EHZET206AIPT ( #ZROREHEF )
Table 5. PT ranking among the top 20 ADE signal intensities of inclisiran in different genders (sorted by ROR)

He B o
PT A5 ROR (RORy,;s ) PRR (1) PT HAEH ROR (RORgs) PRR ()
1 NBE T a THE 3 31148 (85.61) 310.69 (712.37) I = e H 6 48475 (184.02) 48297 (1974.54)
FEAIR
2 IMAREEERRAG 23 24538 (155.32) 240.6 (4453.74)  LDLFZfK 15  406.2 (223.49)  402.47 (4338.64)

3 IMHPERES 3 18322(53.62) 18276 (460.95)  IMHFEREREAL 24 203.9 (131.38)  200.92 (4005.46)
gis
4 LDLKIL 17 16694 (99.75) 164.54 (2384.67)  AEE gk 3 16553 (48.94) 165.23 (422.93)
1 T T
5  LDLFE 48 166.07 (121.87) 159.33 (6547.00) LDLF5 56 138.82 (104.65) 134.1 (6559.41)
6 mEEREA 10 83.55 (43.76)  82.85 (748.81) LDLA% 5 12496 (49.37) 124.58 (547.73)
FEAR
7 IM=EeH 36 5563 (39.59) 5395 (1779.44)  EHENEEN 6  84.02 (36.53) 83.71 (454.06)
T The
8  IMARFEEETHE 40 28.5 (20.71)  27.56 (998.64) BT S H 4 7234 (2623) 72.17 (262.63)
9 I AHFEEESE 6 21.1 (9.38) 20.99 (112.00) e R R 65.21 (31.88) 64.9 (473.93)
FEAR
10 EHHEBALARE 11 17 (9.34) 16.85 (161.49 ) I e 3 37 (11.69) 36.93 (101.31)
S
11 JLAHHE 15 15.34 (9.18) 15.16 (195.63) I = e H 23 31.81 (20.95) 31.38 (657.07)
T
12 WU 97 1531 (1242) 1413 (117457) 8Bl 4 3131 (11.57) 31.24 (113.69)
13 JEGEBA R 20 11.24 (7.21) 11.07 (181.56) I JE e 12 2773 (15.60) 27.54 (299.10)
14 IfURERTHR 4 9.75 (3.64) 9.72 (31.03) Bk 3 27.11 (861) 27.06 (73.41)
15 SRR 121 9.34 (7.74) 8.48 (1802.09) B AN TE 3 2279 (725) 22.75 (61.06 )
16 kPR 100 8.92 (7.27) 8.25 (638.72) WA ARTE 3 2246 (7.15) 2242 (60.12)
17 TS 3 8.92 (2.86) 8.9 (20.87) TSR AN G 13 1294 (747) 12.85 (140.37)
18 LIk Bk %E 5 8.92 (3.69) 8.88 (34.69) JilIkG 148 12.77 (10.78) 11.7 (1444.04)
19 EHHEBALE B 8 8.39 (4.17) 8.34 (51.27) WS 37 1122 (8.08) 10.98 (332.98)
20 FEATIRC 153 8.05 (6.79) 7.13 (815.68) 5% e 3 1045 (3.35) 10.43 (25.33)
E: LA ZHL IR ADE,
3 i LV Sy AT T 2259 A ¢ ADE 452 884 H

FHEST 2 P g i, 95w 2% b T[]
B Tt/ MER RIAH TR A2 B Z s,
DR o BT B P AR R £, AR SR ] ROR
F1 MHRA %5 3 Fft PCSKO 410 61l 71 74 [] — B} 7] Bt
NIK ADE {5 547 TERA L. AL 2 Py kil
SR BN, AT AECRIE R R AR A [T il Al
YEfGYS, eSS Bt S
3.1 ADEXR &K ANBEHFIES TR

W2 3 Fl PCSK9 #I#171%) ADE 55,
FRAS LA BRI PG JE 2B N PS 258094 H 1 982 4,
WK IR PS 25910 4ess 12 302 4, 95 5e ]
228 PS 25 R ARAS 2 774 B, RS TIE, 3 Fh
ZiY) ADE 5B 2 T8, Tes
25 LB HEH 2 A6, SHEMLL,

MITRZY Y, MR S MTT R AW RS R
G 7 A s S, M 2 AL BB
P 19 KUK P25, PCSKO 11301 4 1T B il hy £
PR AP e$E P AR I, R AR I
IHET, 3 Ry PR 3 ADE 2214k
HITE 45~74 SARIREL, oMl FH# ADE NIYE 65
KU Rk T B, Ltk 75 2
KU PR B A R EZ . X e S4% )5
104 PCSK9 ¥ i T4 2w id oA % ", 4
B LI 2 N 3, PCSKO 41 30 A XAl 7T
FLi M2y al e K AR R I, A T
FEETRER 2., FE FMEZFE ANEE, WM
X B EIEED>, mFSHRIEARL, IR
{8 FH PCSKO # il 77 W Jin ik 24 2 W 4 S B s,
4 ADE,
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3.2 ZEKSOCKADEESHISHT

B A B M S 2 2R A P RN L 45 Tl
WU B % S 25 AR AL 2V . AR A8 5E SOC JZ2 %%
MIAHDE ADE [ 582 | &, SHAMFRER—
UL BB R 2 A4S R SN SR
FELADE {55 ITEGHRA SN | B
AL R, Ad ] PCSKO #l ) 4 i
TESHHAL ADE #5822, SRt 1A
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