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Bibliometric Research of Adverse Events Caused by Immune Checkpoint Inhibitors Based on Cluster
Analysis

SONG lJie, ZENG Yu, ZHAO Qingging, LI Xinyu, LIU Yu"(Department of Pharmacy, The First Affiliated Hospital of
Chongqing Medical University, Chongqing 400010, China)

ABSTRACT: OBJECTIVE To analyze the current hotspot of adverse events caused by immune checkpoint inhibitors(ICIs)
for providing evidence on following research. METHODS Six data base were searched including PubMed, EMbase, CNKI,
CBM, VIP and WanFang. Endnote was used to screen literatures. Bicomb was used to extract data and analyze publication year,
magazine, document type, etc., and the word matrix of high-frequency topic words were generated. SPSS was used to take
clustering analysis. RESULTS Two thousand three hundred and thirty three literatures were included in analysis. The most
literature type and language were article and English. The top 10 publications were foreign journals. The top 3 journal on
literature number were The Lancet Oncology, Immunotherapy and Journal of Clinical Oncology. Seven thousand and ninety one
subject terms were obtained. High frequency terms were categorized to 9 dimension including various types of adverse events,
serious adverse events(myositis and myocarditis), common adverse events(dermatotoxicity, hepatotoxicity and endocrine
diseases), management of adverse events and using ICIs in combination with other therapies. CONCLUSION The number of
literatures on adverse events caused by immune checkpoint inhibitors were increased rapidly since 2011, and most of journals
have high impact factor. Current studies focus on manifestations and incidence of adverse events, the mechanism and relationship
in serious adverse events and common adverse events, application of hormones in the management of adverse events, the
regularity of adverse events when ICIs and chemotherapeutics are used in combination, and the effectiveness of treatment for
patients related to ICIs adverse events.

KEYWORDS: immune checkpoint inhibitors; adverse events; cluster analysis; bibliometric research
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Tab. 1 Literature type of literatures on adverse events of
ICIs

SCHRAS TR SCHREC B 45 /%
17598 1293 55.42
ZE3R 816 34.98
[55'S 72 3.09
HmiR(E 49 2.10
2B 42 1.80
Wie 33 1.41
Py i A 23 0.99
L 5 0.21

2.3 RFIET MWHRRIR
SRR N 13 Rk FiE S, HEAET 3 B S

2.4 SCHREERAA

S JC R AR (U Human) | & 31 [A] 358
(N PEIRYT Al immunotherapy)f5 , 2445 7 091
ANSCHER =B . Pr AT A, IR < 10 /Y
R 3= i) 3 6 158 A, AR IR o5 SR 1Y LE A
N 20.61%. FEFUCHT 100 7Y F2URVE e 451
ASHT, HTHEZHS 100 FIEE 101 f 35 AR AR
YR, BCSEBRX 101 A F RS T, E
AR o5 BRI L9 R 43.50%. L3k 3.
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Tab. 2 Top 10 journals published literatures on adverse
events of ICls

R HE: R SCREE Eh 83.28%, 12.82%, % ST ST
1.63%, MU S EHE H i i, Jsif, 7 1 DheLance Oncology TR
. e 2 Immunotherapy AL IR 1< 2
Efﬁcﬁ%% ’ {B ‘Jj H:‘:V}j<1%o %ﬁém/\xﬁ}kﬁ%ﬁ& 3 Journal of Clinical Oncology o [ e R IR TT Ak
823 fEFZ/H);H:HJ , ;H\:IZF Efjigﬁﬁzlj 171 Fh s ;H\:Aﬂ\jﬁl\ilﬂ;ﬁ 4 Clinical Cancer Research JeeoRE b R
NURSE U e N > NURSEU 5 European Journal of Cancer hE 2 R
Flo BICHTT 10 LAY i’«]jﬂ&l‘l/ﬂﬁ i ’ K I 6  Journal for Immuno Therapy of Cancer [E PRI 2# 4%
100 E"J/ﬂﬁ:ﬁjl—hﬁ 8 ﬂ’ﬂ\] rhj(,%ﬁ:ﬂjo Ei%ﬁﬁ 10 E/‘j 7  Annals of Oncology o ] g e PR
b > i S T > 8  New England Journal of Medicine ERIER AR S
EP)t&&FjCEﬁ%JigjﬂEEﬁﬁ.ﬁ{nﬁjﬂﬂégﬁ :HJ ’ 9  Melanoma Research WIRE 2 AR YT HL P A4k
B—IL% 2, 10 Expert Opinion on Biological Therapy — W&
3 ICIs TR B 40k 7 9 E RO
Tab.3 High frequency terms in literatures on adverse events of ICIs
= A5 1] B Fit% 1) B REit% ! B Rit%
nivolumab 1029 1.47 hepatitis 313 27.57 cancer radiotherapy 163 37.88
ipilimumab 969 2.86 monotherapy 295 27.99 myalgia 155 38.10
pembrolizumab 871 4.10 arthralgia 286 28.40 metastasis 154 38.32
diarrhea 763 5.19 ticilimumab 282 28.80 abdominal pain 152 38.54
rash 701 6.19 durvalumab 281 29.20 dermatitis 150 38.76
fatigue 700 7.19 anemia 274 29.59 drug dose escalation 150 38.97
programmed death 1 ligand 674 8.16 vomiting 249 29.95 cancer recurrence 149 39.18
male 669 9.11 dyspnea 240 30.29 coughing 143 39.39
overall survival 646 10.03 paclitaxel 235 30.63 thyroiditis 139 39.59
adult 646  10.96 interleukin 235 30.96 autoimmune disease 136 39.78
melanoma 614 11.83 carboplatin 233 31.30 uveitis 132 39.97
cancer chemotherapy 597  12.69 middle aged 227 31.62 drug megadose 129 40.15
female 588  13.53 skin toxicity 223 31.94 kidney carcinoma 129 40.34
cytotoxic T lymphocyte antigen 4 577  14.35 docetaxel 223 32.26 liver toxicity 128 40.52
colitis 576  15.18 hyperthyroidism 221 32.57 gemcitabine 127 40.70
pneumonia 563  15.98 dacarbazine 217 32.88 steroid 126 40.88
programmed death 1 receptor 541 16.75 treatment duration 217 33.19 hypertransaminasemia 121 41.06
aged 540 17.53 neutropenia 210 33.49 pemetrexed 120 41.23
pruritus 533 18.29 endocrine disease 207 33.79 temozolomide 117 41.39
non small cell lung cancer 523 19.03 avelumab 206 34.08 gene mutation 116 41.56
nausea 513 19.77 infusion related reaction 195 34.36 transitional cell carcinoma 115 41.72
survival rate 511 20.50 vitiligo 189 34.63 pancreatitis 115 41.89
progression free survival 491  21.20 headache 187 34.90 hypertension 107 42.04
drug withdrawal 471  21.87 adrenal insufficiency 186 35.16 brain metastasis 107 42.19
hypothyroidism 436  22.50 cisplatin 182 35.42 chill 106 42.35
atezolizumab 394 23.06 drug eruption 180 35.68 drug dose reduction 106 42.50
multiple cycle treatment 384  23.61 cancer growth 179 35.94 prostate cancer 104 42.65
decreased appetite 379  24.15 cancer prognosis 177 36.19 methylprednisolone 103 42.79
alanine aminotransferase 361 24.66 thrombocytopenia 177 36.44 triacylglycerol lipase 102 42.94
hypophysitis 353 25.17 corticosteroid 177 36.70 myocarditis 100 43.08
aspartate aminotransferase 352 25.67 prednisone 172 36.94 myositis 97 43.22
metastatic melanoma 350 26.17 drug fatality 166 37.18 nephritis 97 43.36
fever 335 26.65 constipation 165 37.42 hyponatremia 97 43.50
drug tolerability 327  27.12 asthenia 164 37.65
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