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Abstract: Objective This study aims to assess the drug adverse event signals and toxicity risks in patients receiving pembrolizumab
combined with axitinib using the FDA Adverse Event Reporting System (FAERS) database. Methods Data from the FAERS database
from the first quarter of 2012 to the third quarter of 2024 were extracted, and duplicate reports were removed. The disproportionality
analysis and Combination Risk Ratio Model were used to mine adverse event signals. The demographic characteristics, toxicity, and
important medical event (IME) signals and new signals of ADE were analyzed. Results A total of 2 968 ADE reports were obtained,
including 65.13% of males and 27.53% of females. The age group of 45—74 years reported the most ADE of 59.37%. The United
States reported the most cases of 42.69% people. The median onset time of combined medication was 60 d, which was longer than that
of single medication. ADE with higher frequency are mainly super manual use, diarrhea, fatigue, etc. A total of 224 positive signals
were identified in combination therapy, including 49 toxicity signals, 17 IME, and 50 new signals, mainly involving the liver and
gallbladder system, tumor progression, gastrointestinal system diseases, various neurological diseases, etc. Conclusion ADE treated
with pembrolizumab combined with axitinib have unique time characteristics, toxicity profiles and new risk signals. The clinical need
to strengthen full-process pharmacological monitoring, focusing on high-frequency events and new signal-related toxicity.
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Table 1 Table of ratio imbalance measurement method
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Table 2 Summary of major algorithms used for signal detection.

ik HHAK

LA}

PRR PRR=[a/(a-+C)]/[b/(b+d)]

PRR=2, 2=4, a=3

2= [Jad—be|~(a+b+c+d)/2]2 X (a+b+c+d)/[(a+b)(c+d)(a+c)(b+d)]

CRR  CRR=PRRrug b1ndrug p2/Max(PRRdrug b1, PRRdrug b2)

PRRdrug DINdrugD2>>2, Y2drugDindrugD2>>4, a=3,
CRR>2

2 #HR
2.1 ADE HREMEREEFMAOZFFHE
AHFFTEET FAERS #¥5 FE, 2012 55 1 F=JE—
2024 AFEE 3 ZRPE, DRI BRELURIR B AR O
ADE LRy g 2 60 725 4], H A R 2R 1 44 795
Bl CAEEEER), FEEE 12 962 5l CAH
TR ERIER D, PIZTERA 2 968 171, EdE ik &
ST RE LA 1.

HH ADE R (IFEAE BRI, hA ek s bk
Gl E e ADE it 55  tetil 737 9 65.13% A1
27.53%; PL=45~<65 L FRBAR SR Z (n=
934, 31.47%), HIKA=65~<75 SFHE (n=
828, 27.90%); bFRERFERZEE (n=1 267,
42.69%) FIHA (n=425, 14.32%); k&L K
BEIf (n=1286, 43.33%), HINZHIT (n=910,
30.66%). ADE HARFEZE(E B LK 3.

2012 428 1 2252024 473 3 Z=/% ADE #2713 (n=24 589 239)

W

HFRERREH (n=6278 302)

G SRS 8 (n=18 310 937)

R 5 J& ADE #2551 % "
(AEEIERIZREST, n=12962)

TR Bk 51 ADE i 5 61 40
(MG HEE, n=44795)

T TR Bk A LI A B 5 5 J8 ADE 235 9114
(—FPZH PS, 5—Fhzih SSIC/l, n=2968)

TISEREE S

T R ER B4R A B 5 5 )& ADE {55 (n=224)

| mtwsan | [ vessl | [ wesen |

PS-H EMEEL W) ; SS-IREMEELW); C-HIFMZ: TAHEAERZY.
PS-primary suspect; SS-secondary suspect; C-concomitant; I-interacting.
1 TRIEFIER BRI S E S e ADE MEUIRTFIE. SindiE

Fig. 1 Data screening and analysis process of ADE combined with two drugs
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Table 3 Patient demographic characteristics and baseline information of ADE
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Standards in the 2019 National Health Statistics Yearbook of the United States were used to classify the ages of patients.
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Due to incomplete data for 2024, the growth rate for this year has not been calculated.
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Fig. 2 Distribution and annual growth rate of ADE combined with two drugs
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DE-death; DS-disability; HO-hospitalization; LT-life-threatening; RI-required intervention to prevent permanent impairment/damage; OT-other; CA-

congenital anomaly; NA-not available.
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Table 5 Report frequency of ADE signals for pembrolizumab, axitinib, and combination with two drugs (Top50 of

frequency, in descending order)

o AR R BT NI IR SRR S B e
PT n/f PRR(;%) PT n/f PRR(;) PT n/ PRR(x2)
N CiL i 6918 35.83(215794.01) JET: 2029 390(4418.12) EULBARMEM 439 3.15(652.78)
2 FFREMMERGENIE 2364 5.13(7782.59) i 1809 4.71(5318.19) J§i5 373 3.35(619.94)
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19 JAFRZ5 606  3.13(872.75)  HIfEAM 194 13.90(2301.31) WHREEMFE 51 4.60(143.94)
B =
20 MuiResRE 500  7.77(3420.53)  JKJE 188 5.70(726.65)  fii/k 49 2.04(26.07)
21 EREHH 520 11.45(4 825.46) k4 180 161.09(25 763.30) % 49  10.93(441.15)
il
22 B LIRThRER A 516  23.96(10732) B 165  4.12(389.13) OF 43 3.04(58.86)
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30 WP 369  2.34(280.46) I 104  8.68(703.01)  HIhAEHIEHE 36 2.48(3L.76)
31 JRITH A N 368 16.20(5048.81) HJR 102 211(59.24)  EARK 34 10.57(294.22)
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32 HBRAEAIE 347 6.97(L745.27)  HIMERK 97 19.12(164452) (MERE 31 9.15(224.72)
R
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Thsi B
50 JHFIES 265  2.84(314.35)  WMRMLE 47 13.95(559.74) LELN 19  3.61(35.76)
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Table 6 Distribution of toxicity signals and IME treated with pembrolizumab combined with axitinib

soc PT ROR(95%_CL) PRR(Chi2) IC(ICos) EBGM(EBGMO05) CRR  IME
HHA WEMREREEY  4.62(351,6.09)  4.59(140.80) 2.20(1.70) 4.60(3.49) 2.10 5
BTt
LI B 5.6(2.10, 14.94) 5.59(10.89) 2.48(0.25) 5.60(2.10) 3.56 &
FEAIC
THHEHBZRG  6.96(2.24, 21.60) 6.94(9.95) 2.80(0.04) 6.95(2.24) 3.01 Fa
S
AR TR n 222.95(91.00,  222.16(858.03)  7.74(1.34) 213.37(87.09) 3.68 i
546.24)
JH i S 9.25(4.62, 18.51) 9.21(50.90) 3.21(1.31) 9.22(4.61) 2.37 o
JikA S 11.69(4.86,28.12)  11.65(38.78) 3.54(0.89) 11.66(4.85) 2.60 Fa
PRR TR D 872.48(459.70, 868.88(7 442.45)  9.54(2.67) 742.19(391.05)  4.02 &
1 655.89)

I 4 B PR 3.24(1.68, 6.22) 3.22(11.77) 1.69(0.49) 3.23(1.68) 2.11

oy
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socC PT ROR(95%_CL) PRR(Chi2) IC(ICos) EBGM(EBGMO05) CRR  IME
HREA I AR R i 89.98(33.47, 89.66(264.56)  6.47(0.95) 88.37(32.87) 2.43 &
F 241.90)
— % B AR 4.94(2.22, 11) 4.92(15.14) 2.3(0.57) 4.93(2.22) 3.34 &
O
AT B 14.76(6.62, 32.90)  14.71(63.8) 3.88(1.22) 14.71(6.60) 3.82 &
EafmEsil  13.05(4.89, 34.81) 13(33.26) 3.7(0.64) 13.01(4.88) 4.46 &
FH 5
RIEFREMIEIN  7.45(3.35, 16.61) 7.43(27.41) 2.9(0.86) 7.44(3.34) 3.4 &
R RE TR R MSE 5.76(2.4, 13.86) 5.74(15.23) 2.53(0.50) 5.76(2.39) 2.78 %
PRI ENDiN=v/: %) 5.65(3.04, 10.50) 5.62(33.76) 2.49(1.12) 5.64(3.03) 3.43 %
IR = 105.69(39.25, 284.57) 105.32(310.98)  6.69(0.96) 103.48(38.43) 4.46 &
BYRE 11.21(3.61,34.81)  11.17(18.64) 3.48(0.21) 11.19(3.60) 3.34 %
YpustT: 8.49(2.73,26.34)  8.46(13.05) 3.08(0.12) 8.47(2.73) 3.34 %
R RGNt 17.18(13.46,21.93) 17.03(968.11)  4.09(3.42) 17.03(13.34) 3.06 &
JH N 2 5 6.88(5.25, 9.02) 6.83(259.85) 2.78(2.23) 6.85(5.23) 2.17 &
o i N IRE 17.2(10.68, 27.70)  17.12(242.93) 4.1(2.49) 17.12(10.63) 2.71 %
JHF 4 P v A 27.64(20.32, 37.60) 27.46(1020.06)  4.78(3.62) 27.4(20.14) 3.03 2
HHEE AT % 18.63(9.68,35.85)  18.55(132.81)  4.21(1.84) 18.55(9.64) 3.64 b
B RGN e A 6.27(2.02, 19.45) 6.25(8.55) 2.65(—0.01) 6.26(2.02) 2.67 Fa
B R 6.27(2.02, 19.45) 6.25(8.55) 2.65(-0.01) 6.26(2.02) 2.23 %’?
=)/ BEEA L 6.57(2.73,15.79)  6.54(18.38) 2.71(0.59) 6.56(2.73) 2.23 Fa
i 5 e 2% 30.45(11.39, 81.39)  30.34(86.09) 4.92(0.85) 30.26(11.32) 3.56 2
WP RAZ G TR R G 5.90(2.81,12.39)  5.88(23.83) 2.56(0.85) 5.89(2.81) 2.40 Fa
P TG 9 9.85(3.17,30.58)  9.82(15.83) 3.3(0.17) 9.83(3.17) 2.29 =
PUE S 11.38(3.67,35.34)  11.34(18.99) 3.51(0.22) 11.36(3.66) 4.46 2
ERMAERG BEASMYER  6.42(2.07, 19.93) 6.40(8.86) 2.68(0) 6.41(2.07) 4.46 =
] T i H f 18.7(6.02,58.12)  18.64(34.09) 4.22(0.34) 18.63(5.99) 4.46 2
i 25 7.05(3.67,13.56)  7.03(40.93) 2.82(1.22) 7.04(3.66) 2.23 Fa
HHRB . o AR 3.24(2.95, 3.57) 3.14(652.64) 1.66(1.51) 3.15(2.86) 2.08 i
AR BEET 4.36(1.41, 13.53) 4.34(4.78) 2.12(-0.20) 4.36(1.40) 2.67 5
RAE 11 IR E 4.91(1.58, 15.23) 4.89(5.85) 2.29(-0.13) 4.9(1.58) 2.23 Fa
OIS ERR R sh b 4.19(1.57, 11.18) 4.18(6.81) 2.07(0.06) 4.19(1.57) 2.97 2
LR 4.73(2.25, 9.92) 4.71(17.04) 2.24(0.67) 4.72(2.25) 217 P
DAL 53.5(17.15,166.91) 53.32(105.67)  5.73(0.47) 52.93(16.96) 4.46 ©
W RSG OHAR 30.36(13.6,67.76)  30.25(141.77)  4.91(1.45) 30.17(13.52) 3.08 P
i ¥ T R 6.79(2.19, 21.07) 6.77(9.60) 2.76(0.03) 6.78(2.18) 2.79 =
MRIEEHER PR 3.13(1.3,7.53) 3.12(5.29) 1.65(0.03) 3.13(1.30) 2.33 =
M ER K P2 6.11(1.97, 18.96) 6.09(8.23) 2.61(-0.02) 6.1(1.97) 3.34 P
SMUAER B REW 8.18(2.64, 25.39) 8.15(12.42) 3.03(0.10) 8.17(2.63) 3.56 &
Jo 24 21 41
UL
AV K R 2.79(1.16, 6.70) 2.78(4.10) 1.48(-0.08) 2.79(1.16) 3.71 2
e ik DA
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£6 (4
socC PT ROR(95%_CL) PRR(Chi2) IC(ICos) EBGM(EBGMO05) CRR  IME

L TES PRS2 IR 6.60(3.43,12.69)  6.57(37.38) 2.72(1.17) 6.59(3.43) 4.01 &

MAESMHERE BN i 129.14(41.04,  128.70(258.11)  6.98(0.50) 125.87(40.00) 4.46 =
KII 406.33)

ERFREE MFAR 10.87(4.08,29.01)  10.84(26.68) 3.44(0.58) 10.85(4.07) 2.97 %
T HRAE

WL RSE. W fiEsE 6.61(2.13, 20.51) 6.59(9.23) 2.72(0.01) 6.60(2.13) 2.67 Py
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