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Bibliometric and visual analysis on the association between the
gut microbiota and ulcerative colitis

CHEN Qin, LOU Long, YANG Wenzhi, WAN Weiping, TAN Wen, ZHANG Zhiyun"

The Third Affiliated Hospital of Yunnan University of Chinese Medicine, Kunming Municipal Hospital of Traditional
Chinese Medicine, Kunming 650011, Yunnan, China

Abstract: [Background] A disturbance in the gut microbiota is an important influencing factor in the
development of ulcerative colitis, and is a focal point for many researchers. [Objective] This study
aimed to comprehensively analyze the frontiers, as well as developmental research trends in the
association between the gut microbiota and ulcerative colitis over the past 20 years. The data from this
study will provide guidance for future research. [Methods] Relevant publications between 2000 and
2020 were retrieved from the Web of Science Core Collection (WoSCC) search engine, and analyzed
using VOSviewer 1.6.17, CiteSpace 5.8.R1, as well an online bibliometric analysis platform. [Results]
An extensive online search yielded a total of 3146 publications. Our analysis revealed a positive trend in
the annual number of publications, and the frequency of citations. The United States was the country that
excelled terms of publication output, H index and international collaboration. The most influential
research institution was Harvard University, and the most influential author was Xavier RJ. Journal
co-citation analysis demonstrated that Gastroenterology, a highly-rated specialized journal in the field of
gastrointestinal tract, had the highest number of publications, and was the journal most likely to contain

<

relevant publications. Research hotspots included the keywords “expression,” “probiotics,” and

2

“Escherichia coli”. Keyword burst detection analysis found “dysbiosis,” “microbiome,” and “fecal
microbiota transplantation” were the most current research frontiers. [Conclusion] The current status,
and developmental trends in the field of gut microbiota and ulcerative colitis yielded insightful results.
The results from this study will aid researchers in selecting suitable journals and collaborators. It also
provides an overall picture of the research that has been done, and an in-depth analysis of hotspots in

this field.

Keywords: gut microbiota; ulcerative colitis; bibliometrics; visual analysis; CiteSpace; VOSviewer; fecal
microbiota transplantation
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Figure 2 Number of publications per year in the field of gut microbiota and ulcerative colitis from 2000 to

2020.
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Figure 3 Annual frequency of citations in the field of gut microbiota and ulcerative colitis from 2000 to 2020.
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Table 1 The top 10 countries/regions in terms of
publications

HE# B LI/
Ranking Country

P Ry HAER

Counts Centrality Year H-index

1 USA 961 0.05 2000 132
2 China 458 0.16 2004 52
3 Germany 292 0.09 2000 87
4 England 249 0.00 2000 71
5 Japan 227 0.05 2000 54
6 Canada 224 0.26 2000 61
7 Italy 217 0.11 2000 56
8 France 173 0.11 2000 56
9 Sweden 124 0.08 2000 45
10 Australia 109 0.37 2002 40

/b, [HE A0 E 5 Harvard Univ #H[A]
(0-12) (& 2)o MHLIGAEMZG BRI A, 1R %
RS 2 B9PISALA Harvard Univ
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Figure 4 The top 10 countries/regions
co-occurring in the network. The size of the circles

represents the frequency of country occurrences, the
higher the frequency, the larger the circle.
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4.69, WILATIHEZOEE R 5, Bt R2 ARUERZH S KW
208 ZMEF . 3 HH T KSR £ 0RT 10 £ Table 2 The top 5 institutions in terms of

publications
Y& . MR Xavier RT & CHRHESA 55— (22), proyra— ok LR ER IR
HYK 18 [ ) Haller D (21)#1 Wehkamp J (17), Ranking Institutions ~ Counts Centrality Country H-index
IEJEH. Xavier RJ E@ijﬁnléﬁﬁglﬁﬁﬁ(ﬁ@ 328)*[] 1 Harvard Univ 78 0.12 USA 45
PG ICHOSRIR . HAREC 21, 2 Mesahwan 32006 USA 36
BT B 228 RO ERARIOEI 3 Umen | 46 007 Usa 37
WEE(E A, O EE ZRDE S T L Carolina
Xavier RJ . Haller D, Wehkamp J . Bernstein CN | ! Univ Alberta. 42 0.02 Canada. 26

5 INRA 41 0.12 France 31

Rogler G %5 AURMIBFR AN . & S 2 iIfE

harvardiiined sch

Imassachu‘ gen hospl

univ calif (98 angeles han‘univ

cedars sifai med ctr

mcmasier univ

univ@ronto

univ ri8rolina ®e @
univ icago
@Univ richigan
6% VOSviewer

6 ®HIS BUMESENSEE A RLAHA AR SR EE
Figure 6 Map of the top five institutional collaborative networks. The thickness of the lines between the
nodes represents the strength of the partnership.

RI RRUEHREZH 10 (I{FE

Table 3 The top 10 authors in terms of publications

He# (=4 IR ST R SRCLI TR i H $5%L
Ranking Author Counts Total citations Average citations H-index
1 Xavier Ramnik J 22 6328 288 21

2 Haller Dirk 21 1077 51 14

3 Wehkamp Jan 17 1678 61 15

4 Bernstein Charles N 17 1038 33 13

5 Rogler Gerhard 17 560 99 13

6 Shanahan Fergus 16 1687 58 15

7 Sartor R. Balfour 16 1616 101 12

8 Andoh Akira 16 933 105 14

9 Chang Eugene B 15 630 42 12

10 Dieleman Levinus A 14 572 41 14

VE: RSB, RS ST A HE

Note: When the total publications is the same, the ranking is based on the total citations.
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Figure 7 Density plot of 228 core authors. The larger the number of adjacent items, the higher the weight of
the items in the points, and the closer the color of the points in the visualization is to yellow.

# Xavier RI S HAMEE SR E 2, 09E  F, e =TS 58 Gastroenterology
Haller D, Chang EB. Sartor RB. Shanahan F, (513C: 11033; IF: 22.682). Gut (513 : 8 749;

Dieleman LA #1 Bernstein CN,, IF:23.059) . Inflammatory Bowel Diseases (5] :
2.3 EAFE#S) 6 463; TF: 5.325), N T t—BEAN, &

AT g E e ZEUE T 1991 4 BIPEIREE D 50 R, Tkl 391 FhAkpis]
P AR IR S BB, R AT BT, IR T s I o 2% [ (1] 8), X
UC S8 i 18 AREUE S IR 10 JEg 5 Rl o selgpal 4 =2k, ar@ Bk d 225 Fhibl

*4 BREAREITERET 10 255 HOHT

Table 4 The top 10 co-cited journals in terms of publications

HE44 LURL| P K 73 PGSR
Ranking Journal County Counts Cluster IF (2021)
1 Gastroenterology USA 11033 Blue 22.682

2 Gut England 8 749 Blue 23.059

3 Inflamm Bowel Dis eases England 6463 Blue 5.325

4 Nature England 4442 Green 49.962

5 Am J Gastroenterol USA 3691 Blue 10.864

6 P Natl Acad Sci Usa USA 3402 Red 11.205

7 J Immunol USA 3155 Green 5.422

8 PLoS One USA 3083 Red 3.240

9 Science USA 2 780 Green 47.728
10 Infect Immun USA 2242 Green 3.441
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Figure 8 Network co-occurrence graph of 391 co-cited journals.
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1) Lancet Fl New Engl J Med
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G AT HETERT 10 1973 5124 expression (331) .
probiotics (271). Escherichia coli (241). mice
(235). pathogenesis (207). double-blind (191),
diversity (167). cells (165). dysbiosis (147)#0
NF-kappa-B (145). 7 i) 45 [ 322 il 5 Hit i)
PR EM L EE . WA BRI 4 DR
Ze: 1 (L), BORALAIET 10 OCHE T, A
4 DERH AR 1R, Z RS Al
MESEE . SRR AN . 1R S SR AL A S B I Y

RE; 28 (RO RS E, IR
HRATIE S . KGR SRMERR IR ZF M AT v S e
JE B AEIRYTY . KA & A 245 1 e A
KBS A; 3# (W f0) LT e 2L 41 OCHK
DL Z A T AL RR 55 5 44 (B D)
EEME TR AR, R ARIT S
LA, HARILFE 5 FE 9,
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Table 5 The top 10 Keywords in terms of
publications
He# P! LIES /3
Ranking Keyword Frequency Cluster
1 Expression 331 1#
2 Probiotics 271 44
3 Escherichia coli 241 4#
4 Mice 235 1#
5 Pathogenesis 207 2#
6 Double-blind 191 4#
7 Diversity 167 2#
8 Cells 165 1#
9 Dysbiosis 147 24
10 NF-kappa-B 145 1#
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Figure 9 Network diagram of 80 keywords co-occurrence. Keywords are marked by circles and labels. The

color represents the category of the keywords, while the size of the circle represents the importance of the
keywords. The thickness of the lines between different keywords represents the strength of the connection

between them.
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Top 15 keywords with the strongest citation bursts

Keywords Year Strength Begin End 2000-2020
Double blind 2000  16.39 2001 2006 - e—
Maintenance treatment 2000  15.61 2001 2006 - ————
Interleukin 10 deficient mice 2000  12.39 2001 2008 - e——————
16S ribosomal RNA 2000 12.76 2004 2010 ———
Maintaining remission 2000 1474 2005 2014
Genome wide association 2000 1635 2008 2016 e ———
Costridium difficile infection 2000 1517 2014 2020 ———
Faecalibacterium prausnitzii 2000  14.85 2014 2020 s e
Dysbiosis 2000 21.52 2015 2020 L —
Fecal microbiota transplantation 2000  18.81 2015 2020 ——
Microbiome 2000  21.21 2016 2020 e——=
Risk 2000  18.72 2017 2020 —
Gutmicrobiota 2000 13.13 2017 2020 =
Remission 2000  16.82 2018 2020 = — —_—
Active ulcerative coliti 2000 15.69 2018 2020 —

10 XEIARIE LA R RI IR, 202030 H B AY S 5 ) A4 I ) 1) B
Figure 10 Keyword emergence graph. The blue line indicates the time interval, and the red line indicates

the time interval of the appearing keywords.
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