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Knowledge graph construction and visualization of the
associations between microbiota and lung cancer

LI Fangl, TAN Shiyanl, MA Qiongl, YOU Fengmingz, FU Xi', REN Yifeng*1

1 Hospital of Chengdu University of Traditional Chinese Medicine, Chengdu 610075, Sichuan, China
2 Institute of Oncology, Chengdu University of Traditional Chinese Medicine, Chengdu 610075, Sichuan, China

Abstract: [Background] Microbiota is closely related to the occurrence and development of
lung cancer, and the field of study has become a hotspot. [Objective] This study seeks to
conduct a comprehensive bibliometric analysis of the literature elucidating the associations
between microbiota and lung cancer. Its aims include unveiling the present research status,
identifying future trends, and offering a compass for subsequent investigations. [Methods]
Literature data were sourced from the Web of Science Core Collection (WOSCC), China
National Knowledge Infrastructure (CNKI), Wanfang Data, and VIP database for Chinese
technical periodicals (VIP) databases. Furthermore, we used CiteSpace and VOSviewer to
visualize the annual publications, countries/regions, and keywords. [Results] A total of
143 Chinese-language publications and 278 English-language publications were included.
Notably, China stood out as the most prolific contributor. Keywords analysis showed that lung
cancer, gut microbiota, and immunotherapy were research hotspots in this field. [Conclusion]
In the past two decades, the vital role of microbiota in the etiology, diagnosis, and treatment of
lung cancer has been recognized. Through the comparison of these databases, we found that the
hot topics in this field are essentially the same in domestic and foreign. However, this field
remains in the early stage, characterized by relatively immature studies and a lack of extensive,
close international collaboration. Future studies on the frontier hotspots in this sector need to be
strengthened much more. The findings of this study are helpful for researchers to better
understand the frontier hotspots and development trends in this area, and provide a reference for
the in-depth exploration of future research.

Keywords: lung cancer; microbiota; bibliometrics; mechanism; diagnosis; treatment
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Figure 1 Process for literature screening and analyzing.
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Figure 2 Annual number of publications in WOSCC and Chinese databases.
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Table 1 The top 5 countries/regions with publications, citations and total link strength

HEF K Bt e SRR

Rank Publications Citations Total link strength

1 102 (China) 5358 (USA) 56 (USA)

2 69 (USA) 2 854 (France) 25 (China)

3 25 (Italy) 2 609 (Sweden) 20 (France)

4 16 (Japan) 1 956 (China) 19 (Italy)

5 15 (France) 964 (Italy) 14 (Netherlands)
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Figure 3 Cooperation map around the world. The number of publications was represented by the size of the

node, and the connection between countries/regions was represented by the color of nodes and the thickness of
lines. Darker colors and thicker liners represented the closer connection between countries.
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&2 WOSCC A X HHEE R HZ AT 10 550K iR
Table 2 The top 10 high-frequency keywords in WOSCC and Chinese databases.

HE? WOSCC #uff & SR
Rank WOSCC database Chinese database
K] KR PSS! AR
Keywords Frequency Keywords Frequency

1 Lung cancer 106 il 98 91
Lung cancer

2 Microbiota 106 Ji7r B R A 32
Gut microbiota

3 Gut microbiota 101 WA 27
Microbiota

4 Cancer 49 Jii 38 e e 25
Pulmonary infection

5 Inflammation 45 A/ INAH B it 21
Non-small cell lung cancer

6 Immunotherapy 41 17 15
Chemotherapy

7 Bacteria 38 it 254k 12
Resistance

8 Biomarker 36 HOW 9
Pathogenic bacteria

9 Infection 33 I 9
Immunity

10 Non-small cell lung cancer 29 GIEIRIT 8
Immunotherapy

3 WOSCC HXBIAREER

Table 3 The results of keywords cluster in WOSCC

REr%E B ARk

Cluster label Numbers Terms

#1 24 Airway microbiota, asthma, colonization, COPD, cystic-fibrosis, disease, dynamics, lung, lung

microbiota, dysbiosis, exacerbations, gut-lung axis, host-defense,

identification, idiopathic

pulmonary-fibrosis, infection, inflammation, lung neoplasms, obstructive pulmonary-disease,

pathogenesis, pneumonia, probiotics, progression, receptor

#2

#3

#4

#5

#6

22

17

12

12

Anti PD-1 antibiotics, blockade, cell lung-cancer, efficacy, melanoma, metagenomics, NSCLC,
open-label, PD-1, PD-1 blockade, PD-L1, resistance, T-cells, therapy, chemotherapy, dendritic cells,
gut microbiota, immune checkpoint inhibitors, immunity, immunotherapy, ipilimumab

Cancer, colorectal-cancer, commensal bacteria, microbiota, oral microbiota, fecal microbiota
transplantation, fusobacterium-nucleatum, gut, helicobacter-pylori, hepatocellular-carcinoma, immune
system, pancreatic-cancer, potential role, regulatory T-cells, staphylococcus-aureus, tumor, tumor
microenvironment

16S rRNA, association, database, modulation, biomarker, bronchoalveolar lavage fluid, cells, health,
in vivo, lung cancer, metastasis, prognosis

Activation, diagnosis, epidemiology, growth, lung adenocarcinoma, risk, survival, tuberculosis, DNA,
expression, gastric-cancer, metabolism

Bacteria, cancer therapy, carcinogenesis, chain fatty-acids, communities, diversity, fecal microbiota,

obesity, periodontal-disease
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Table 4 The result of keywords cluster in Chinese database

RIHRZE Ko ARif

Cluster label Numbers Terms

#1 7 WEIRIEIRGY , JFRAE, BUEYE, AW, AR, IR, BT
Respiratory infections, complication, microbiology, bacteria, older patients,
pneumonia, drug susceptibility analysis

#2 6 VERIBLED , Seeitry, Wik, MiaBfdcd=2s, Wil it
Mechanism, immunotherapy, lung cancer, pulmonary microecology, lung microbiota,
high throughput sequencing

#3 5 g, fbJ7, YL, WIEERE, BN
Immunity, chemotherapy, infection, gut microbiota, non-small cell lung cancer

#4 3 MR 2, Wi, o
Resistance, pulmonary infection, pathogenic bacteria

#5 2 WA, KU R

Microbiota, risk factor

x5 WOSCC HXgiARm*E
Table 5 Keywords emergence graph in WOSCC

R PG 459 1995-2022
Strength  Begin End

ey Gt

Rank Keywords

1 Infection

2 Probiotics

3 Docetaxel

4 Immunity

5 Health

6 Immunotherapy

7 Lung microbiota

8 Dynamics

9 Bronchoalveolar lavage fluid
10 Cell

11 Bacteria

12 Gut microbiota

13 Dysbiosis

14 Immune checkpoint inhibitor
15 Tumor microenvironment
16 Lung cancer

17 Efficacy

18 Therapy

19 Helicobacter pylori

20 Biomarker

2.32
243
2.08
2.08
4.32
3.38
2.13
1.96
1.9

1.9

1.89
6.52
3.53
3.47
2.49
2.31
2.19
2.13
2.13
1.87

2016 2017 —

2019 2020 —
2019 2020 —
2019 2020 —
2020 2022 =
2020 2022 =
2020 2022 —
2020 2022 —
2020 2022 —
2020 2022 —
2020 2022 -
2021 2022 —
2021 2022 e
2021 2022 —
2021 2022 —
2021 2022 —
2021 2022 —
2021 2022 —
2021 2022 —
2021 2022 —

BRI B HH BRI ] BE , Z0EARIC AR R TR 8] ) 5 TSR 5 SR

The blue segment represented the period when the keywords appear, and the segment marked in red indicates a sudden increase in

the cited frequency during that time.
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Table 6 Keywords emergence graph in Chinese databases

HeR SCHER] PR JFIG 45H 1995-2022

Rank Keywords Strength  Begin End

1 Jifs i e e 4.04 2011 2016 -
Pulmonary infection

2 Ji7 1 R 2.09 2020 2022 —
Gut microbiota

3 WA 1.81 2007 2008 —
Microbiology

4 55U 1.68 2006 2007 e
Drug susceptibility analysis

5 G PEIRIT 1.37 2019 2022 —_—
Immunotherapy

6 7 1.27 2016 2017 —
Chemotherapy

7 BEPIRIT 1.26 2003 2004 ==
Gene therapy

8 3 -t 1.15 2020 2022 =
Gut-lung axis

9 HURE 1.08 2000 2001 —
Pathogenic bacteria

10 T 1.03 2019 2020 -
Radiotherapy

1 AL 1.02 2019 2020 —
Mechanism

12 A 0.96 2018 2019 —
Bacteria

13 N 0.86 2019 2020 —
Mice

14 WPk 0.85 2014 2015 =
Resistance

15 ZHE 0.84 2020 2022 —
Diversity

16 RIE 0.84 2020 2022 —
Inflammation

17 REHT 0.77 2020 2022 =
Inflammatory

18 sy 0.77 2020 2022 =
Radiochemotherapy

19 R 0.77 2020 2022 —
Metabolism

20 EY) 0.74 2019 2020 =
Microbiota

WA AR /3 2R OBt BRI ) B, PRE (LRt RO SCRIA B B, 2L bR IC TR RN TE A a) 45 | A3 5 SR 04 o
The blue segment represented the period when the keywords appear, the light blue segment represented the keyword has not yet
appeared, and the segment marked in red indicates a sudden increase in the cited frequency during that time.

3 Wt SERICHE P2 X R A W - R R G SO A RR A5 4
FHE VAR AESEA T T SCRRT R0 BT, 4521 /R4
ASCET WOSCC e EAIM 7, 4 dsAb TR BB, Aok [ A A & SR A AT
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Figure 5 Current research status and hot trends of the associations between microbiota and lung cancer.
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