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Signal mining and analysis of adverse reactions to the combination of nivolumab
and ipilimumab based on the FAERS database
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Abstract: Objective To systematically identify and evaluate adverse event signals associated with the combination of nivolumab and
ipilimumab, with the aim of providing more targeted medication recommendations for the clinical treatment of non-small cell lung
cancer, optimizing therapeutic regimens, and improving medication safety. Methods Adverse event reports involving the combined
use of nivolumab and ipilimumab were retrieved from the US Food and Drug Administration Adverse Event Reporting System
(FAERS). Additive and multiplicative models were applied to analyze adverse event signals. Age-stratified subgroup analyses were also
conducted to identify adverse events with relatively strong signals during combination therapy. Results A total of 46 027 620 adverse
event reports were retrieved from FAERS, including 12 964 reports related to nivolumab-ipilimumab combination therapy. The
reported adverse events were distributed across 27 system organ classes (SOCs). The 3 SOCs with the strongest signals according to
the multiplicative model (MM) were psychiatric disorders (MM=3.636 1), ear and labyrinth disorders (MM=1.865 2), and immune
system disorders (MM=1.767 4). At the preferred term (PT) level, the 3 strongest MM signals were white blood cell count decreased
(MM=23.452 6) , cytokine release syndrome (MM=20.413 3), and COVID-19 (MM=15.021 2). In the older-patient subgroup,
the three strongest MM signals were blindness unilateral (MM=12.182 0) , COVID-19 (MM=11.734 3), and blood pressure
decreased (MM=11.161 6). In addition, blindness unilateral, COVID-19, white blood cell count decreased, and renal impairment
were identified only in elderly patients. Conclusion This study suggests that nivolumab combined with ipilimumab may increase the
risk of immune-related adverse events. Elderly patients exhibited a distinct adverse event signal profile. In clinical practice, enhanced

monitoring and management of relevant adverse events, particularly in renal function and heart rate, are recommended to ensure
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medication safety.
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Tab. 1 Demographic characteristics of patients with adverse

events related to nivolumab plus ipilimumab combination

therapy
i H et =R/ (%)
2 B 12 964
P50 /41 (%6)
Ltk 3634(28.0)
Pixis 7331(56.5)
ERUS 1999(15. 4)
A /8 (%6)
<250 kg 409(3.2)
=100 kg 209(1.6)
50~100 kg 2406(18.6)
ERPN 9940(76.7)
AR /) (%6)
<18 % 18(0. 1)
18~<65% 3945(30. 4)
=65 % 5283(40.7)
LR 3716(28.7)
el N/ BCY%)
kg 2295(17.7)
BT R4l %l A 5 1489(11.5)
[ i 7 460(57.5)
250 959(7.4)
HoAth A B & 5 719(5.5)
A 8(0.1)
g5 Jm /0 (%6)
T 3744(28.9)
fERE iRy 3488(26.9)
f& B A A 661(5.1%)
i g2 58(0.4%)
HoAth 3603(27.8)
ERUN 1405(10.8)
FaPN 3(0.01)
BT B 1k ok AR A /40 5 2(0.01)
I B E (T 5) /491 (%)
R AR 2632(20.3)
R A g 1293(10.0)
5 40 it A 1161(9.0)
/I 20 1 i s 1102(8.5)
e B 1 G R 1051(8.0)
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Fig. 1 SOC distribution of AEs signals for the combination of nivolumab and ipilimumab
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Tab. 2 Signal for AEs at the SOC with the combination of

LBt & 1 F SOC E | AEs

nivolumab and ipilimumab

SOC 1114 AM MM

I 2 770 0.0241 3.6361
H K ok RS IR I 88 0.0017 1.8652
G R GBIR 421 0.0053 1.7674
P 58 R M G M 1AL PR R 8 0.0001 1.5831
G e W EN S 133 0.0011 1.5409
O IE 5 BB 900 0.0036 1.4168
LA R RSSO 1057 0.0052  1.207 2
AR &5 B 941 0.0073 1.2067
B R A RGN 2067 0.0101 1.1841
I8 55 9 1245 28 0 442 0.0014 1.1075
B U % A R R 495 95 820 0.0012 1.0864
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Tab.3 Top 20 AEs signals for combination of nivolumab and
ipilimumab
PT 115K AM MM
1 200 i T A5 A 45 0.0018  23.4526
Nt N 7 B 4 A A 232 0.0060  20.4133
COVID-19 67  0.0032  15.0212
BLITN 6 0.0013 13.0102
21 4 L 3 0.0004 12.3507
R A v L 20 i 92D 84  0.0008  12.0906
R S 15 0.0035 11.3516
T 8 0.0008 11.2548
HE 6 0.0001 10.8728
WA a7 i Sa 6 0.0003 10.3373
ZT 40t FR A1 6 0.0003 10.1990
T R A 3 0.0002 9.8420
A B 5 0.0006 9.6105
e B 2 45 16 0.0006 9.1989
T i 14 0.0006 8.566 5
Bk 49 0.0043 8.298 3
1% Bl BEREAR 12 0.0011 8.2411
AR E 23 0.0006 8.186 1
R T B 38 0.0011 8.056 1
AT H 3 0.0005 7.706 8
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Tab. 4 Top 20 AEs signals in patients over 65 years old

PT 1511 %51 AM MM

E 4 0.000 2 12,1820
COVID-19 33 0.003 3 11.734 3
I A AIG 31 0.002 4 11.1616
20 i T+ AR A 26 0.002 4 9.428 1
AT 2 1 I 14 0.002 2 9.216 0
IS 7 0.001 4 6.8350
5 TR F 58 0.003 4 6.691 1
T 1N A 4 0.000 3 6.495 4
YUK TR 20 0.001 2 6.1134
PRAT 9 0.000 8 5.6388
PN 18 0.003 0 5.540 6
iR 10 0.000 9 5. 386 0
iR g 8 0.000 8 5.0213
TR S 6 0.002 8 4.774 7
W bty AR 5 0.0011 4.4321
%o 46 0.006 7 3.9515
% 42 0.003 0 3.772 1
JUUPA) B £ el 6 0.000 9 3.762 3
P2y 5 0.000 4 3.6515
T S L i 27 0.0010 3.636 4

RS 65HUTHEEDEI RS SEEHZH 200 AEs
Tab. 5 Top 20 AE signals in patients under 65 years old

PT %% AM MM

JUU A i 18 3 Bt 12 0.002 1 18.315 2
I 8l BE R AR 6 0.001 2 10. 854 7
Honty 8 0.0010 10.273 6
LB 25 0.005 2 8.8785
#:40 10 0.0015 8.236 2
B Ik 5 12 0.0017 7.5425
iR g 9 0.000 7 6.4651
T2 12 0.0011 6.004 5
18122 14 0.0020 5.788 4
HE PR ] A 12 0.0009 5.559 8
i S i 4 0.0016 5.5273
I B A 12 0.0010 5.407 9
£ 20 MO B 6 0.000 5 5.3312
IS 5 0.0017 5. 266 2
2T 20 g R B A1 5 0.000 3 4.844 8
AL 5 10 0.0009 4.584 8
JiL R 7 0.000 4 4.3722
0 PR T R B2 A AE 79 0.0050 4.2377
WS IV i 18 0.0010 4.209 9
K1 7 0.000 5 4.178 0
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