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Bibliometric and visualized analysis of research on fecal
microbiota transplantation

YIN Shuoxin', ZHANG Tao?, LU Xin', WANG Shuping', HUANG Xuping’, YIN Mengying',
YANG Yuwei', MAO Zhihua', CHEN Yuanneng

1 Guangxi University of Chinese Medicine, Nanning 530001, Guangxi, China
2 Department of Gastroenterology, Ruikang Hospital Affiliated to Guangxi University of Chinese Medicine,
Nanning 530011, Guangxi, China

Abstract: [Background] Fecal microbiota transplantation is a hot research topic in medical field in
recent years. It can not only treat digestive system diseases but also have significant efficacy for
neuropsychiatric disorders and cardiovascular diseases. [Objective] To learn the latest research status,
hot spots, development trends of fecal microbiota transplantation and to provide reference for
researchers in related fields. [Methods] CiteSpace was employed to conduct the visualized analysis of
annual publications, authors, countries, journals, citations and keywords of the related papers from 2011
to 2021 in the Web of Science Core Collection. [Results] A total of 4 905 papers were included for
analysis after screening. The annual publications increased rapidly, and the United States and China
were the top contributors. Although the total number of papers published by Chinese researchers ranks
the second in the world, the papers had low centrality and citation frequency, which indicated low
quality and weak academic influence. Gastroenterology was the journal with the largest number of
articles published, and Frontiers in Microbiology was the journal with the largest number of articles
published by Chinese researchers. Fecal microbiota transplantation presented the trend of
interdisciplinary development. The current studies about fecal microbiota transplantation mainly focused
on intestinal diseases (e.g., inflammatory bowel disease and Clostridium difficile infection) and
extragastrointestinal diseases (e.g., depression and coronary atherosclerosis). The application of fecal
microbiota transplantation in juveniles, influence of fecal microbiota transplantation on insulin
sensitivity, application of sequencing technology in intestinal flora research, and more accurate therapies
with fecal microbiota transplantation may become the hot spots in the future. [Conclusion] The research
on fecal microbiota transplantation is advancing rapidly, with the focus gradually expanding from
intestinal diseases to extragastrointestinal diseases. It is an inevitable trend to accurately apply fecal
microbiota transplantation to the treatment of other diseases in the future.

Keywords: fecal microbiota transplantation; intestinal flora; inflammatory bowel disease; Clostridium
difficile; insulin sensitivity; bibliometrics; visualized analysis; CiteSpace
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Figure 1 Chinese and global fecal microbiota
transplantation research publication volume and
growth trends.
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Table 1 Indicators of the top 10 countries by the number of publications

2 ER RS ISEIEIRYS Tt T | K H 1554
Rank Country Number of publications Total cited frequency Average cited frequency per paper H-index
1 USA 1928 73 830 38.29 123

2 China 916 16 937 18.49 61

3 Canada 307 13 225 43.08 56

4 Germany 264 10 129 38.37 50

5 France 257 18 394 71.57 53

6 Italy 256 7 149 27.93 43

7 England 214 9819 45.88 50

8 Australia 182 7 409 40.71 41

9 Japan 173 4375 25.29 36

10 Netherlands 160 12 263 76.64 49
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Table 2 Ranking of the centrality of national
publications in the field of fecal microbiota
transplantation (top 5)

P o hoE R

Country Year Centrality Number of publications
USA 2011 0.39 1928

France 2011 0.11 257

Ttaly 2011 0.11 256

England 2011 0.10 214

Spain 2011 0.08 130
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Figure 3 Cooperation map of fecal microbiota transplantation research institutions.
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Table 3 Top 10 authors in the terms of publication number of fecal microbiota transplantation

(EAEES) R ISEI IR € ¢ LTINS e H 54
Author (Country) Number of publications Total citations Average cited frequency per paper H-index
Kassam Z (USA) 113 2761 24.43 21
Allegretti JR (USA) 94 1104 11.74 17
Fischer M (USA) 78 1267 16.24 16
Khanna S (USA) 77 1093 14.19 19
Kelly CR (USA) 63 2277 36.14 19
Khoruts A (USA) 63 4560 72.38 27
Zhang FM (China) 55 1330 24.18 18
Gasbarrini A (Italy) 47 1062 22.60 15
Smith M (England) 47 1206 25.66 11
laniro G (Italy) 47 1092 23.23 13
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Table 4 Top 10 journals with published papers on fecal microbiota transplantation
He2 W K T 05 | R H¥5% w1 JCR X
Rank Journal Number of  Average cited H-index Impact JCR
publications frequency per paper factors partition
1 Gastroenterology 311 21.09 30 22.68 Q1
2 American Journal of Gastroenterology — 231 18.21 24 10.86 Q1
3 Frontiers in Microbiology 96 26.78 25 5.64 Ql
4 PLoS One 95 29.36 32 3.24 Q2
5 Gut Microbes 82 21.94 22 10.24 Q1
6 Scientific Reports 76 34.61 25 4.37 Ql
7 Inflammatory Bowel Diseases 74 25.07 24 5.32 Q2
8 Clinical Infectious Diseases 72 57.71 25 9.07 Q1
9 World Journal of Gastroenterology 70 51.31 30 5.74 Q2
10 Frontiers in Immunology 70 17.13 19 7.56 Ql
x5 PEFEEEBREMREZXER 10 H1)
Table 5 Top 10 journals published by Chinese scholars on fecal microbiota transplantation
HE# LURL RS S JCR 43 IX.
Rank Journal Number of publications Impact factors JCR partition
1 Frontiers in Microbiology 41 5.64 Ql
2 World Journal of Gastroenterology 23 5.74 Q2
3 Frontiers in Cellular and Infection Microbiology 22 5.29 Q2
4 Microbiome 20 14.65 Q1
5 Scientific Reports 19 4.37 Ql
6 Gut Microbes 16 10.24 Q1
7 Frontiers in Immunology 15 7.56 Ql
8 Food Function 15 5.39 Q2
9 Aging US 14 5.68 Q2
10 Medicine 14 1.88 Q3
X, W FIAGTE 437-14.65 Z 0], X2 @k, 4L SCRM 29.40%; HUCRMAEYF A

Pl R 2 F &R FMT BR85S B 56 7 i
211 [ B B )
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I 8 A 2 HE AR R T 100% , 3% 2 [/ — s 3¢
Al AR 4 A2 . AR AR E AR
] (AR IR AN 5 Bk AR, B
R i R SO %, kR 1 442 FC

GREE T, Al T 833 Fei AN 549 f SCHk 5
B Jo G e 2= N B2 . BEAh, BRaE g oR I
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mmﬁiiﬁﬁtTﬂm% M Al 0L, FMT

WFFE A A B 22 A B SO R R a5 . A%
WF5E07 o) B K SCREBEI [ A8k, 8 e

R 22 T A & SCR 4 T 2012-2017 4EF0
2018-2020 43X 2 AMPRIEEIG AR B R
A5 IRITE 2015-2017 4EF1 20192021 4E#) 2 4>
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Figure 5  Variation curve of the number of

published papers in the main research directions of
fecal microbiota transplantation over time.
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SEIIEIT IR S, REE ST B KL SR S iy A4 B 5T A
Mo AL CiteSpace ¥ s iR U T K H#{H
REHr, HARH 18 DRI, Wk T, FMT 9
B S TR LR R 2% UL R 6. g AR Y 5 B
A (R[] 51 ) S DAty o 2 A 235 g e 1) 2 22
TEhR. MZERIEREE 0.779 6 (>0.3), “FX37H1{E
0.908 2, Ul B RAA R H R H]—BER
o HETFE AT 5 A LUE R L2k
#0 ORMEMTE) . #2 (M ) ERBAE) . #6 (D).
#13 (P Ri2h). #16 RIEVEWIR). #17 (3
ks AERE AL) T S FMT  H i 325 10 FH 0950 5
#1 (FEERHE) . #4 (4140) . #10 (IERE ) . #11
(PR #15 (0 R)UTA FMT 864507
BB IEAR #5 (WATR) . #7 (ZIK) . #8 (F
). #9 (ZEFE22)A 2 EMT BIVEFIALE ; #12 (fF
Bei N). #14 UNEOVA R FMT IBF5E X 55 #3

*6 EREBEMRA 20 SIXREI
Table 6 Top 20 high-frequency keywords in fecal
microbiota transplantation research

KR GJES ] SIES
Keywords Frequency Keywords Frequency
Gut microbiota 384 ‘Diversity 184

Fecal microbiota 378 iMice 156
transplantation '

Inflammatory bowel 330 EExpression 141
disease i

Intestinal microbiota 306 'Diarrhea 138

Disease 271 iHealth 137
Microbiota 258 {Colitis 119
Clostridioides 216 'Colonization 116
difficile infection

Infection 214 'Epidemiology 112
Inflammation 211 iCell 109
Bacteria 196 iRisk 108
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*7 EEBEMRIBEAEL
Table 7 Keyword clustering of fecal microbiota transplantation research
WS Cluster ID % Number BIYJ{H Silhouette  4F{}) Year AR Clustering name

#0 48 0.911 2014 Clostridioides difficile

#1 38 0.968 2014 FMT

#2 36 0.937 2014 Irritable bowel syndrome
#3 35 0.890 2017 Metronidazole

#4 32 0.835 2015 Differentiation

#5 32 0.905 2014 Glutamate

#6 32 0.900 2018 Depression

#7 31 0.892 2015 Receptor

#8 30 0.869 2015 Gene

#9 30 0.878 2017 Physiology

#10 29 0.852 2014 Intestinal microbiota

#11 28 0.967 2018 Washed microbiota transplantation
#12 26 0.926 2016 Hospitalized patient

#13 21 0.952 2016 Antibiotic resistance

#14 20 0.898 2014 Mice

#15 20 0.930 2013 Diet

#16 20 0.931 2015 Inflammatory bowel disease
#17 12 0.938 2017 Atherosclerosis

(A4 AIGYT CDI B 28y, Y H IRt
N3EH FMT, iX 18 FiRISILAT] LIMERE FMT

{'E\ﬁm¢ BT I R R, IR A o 76 5 O B 5 2

#11 washed mi&rﬂoblma transplantation ““ ° %L [zl ﬁifﬂ;ﬁi N éﬂ é}:{ iF[] é’& T%‘IL‘ I@Ijjﬁﬁ

tlos i e#15 diet o RTINS
w"’ “‘L% ‘ R TR, 9 B S RIS RE = W A7 7E
#13 antibiotic resistance#m intestinal microbiota i ﬁ‘l E[/J XX ['j ﬂ ™ /ﬂ}}fﬁ 19] jtlf[] ﬁBE%E% [é[/\J %
O #9 physiOIOQY \i‘y mice

51 '"e"°""‘32°"?4f’3‘“°;g‘§j:;;;;::j;;"; T— %ﬂ WA EAE ISR, DRk BUAR & 1
Ly gffj#ﬁ d!ﬁer::t:::::ml:#;ﬁ :nﬂar_nmatory bowel disease lj;J E/JE $ lil ﬁi Q£ lil %n *l FF_I%I‘/E? E‘ %ﬁ%}%j\

q . i M HAEAE 2 25 5, M iB e Y R A 25 R AT R
#6 depression IELLTEEE E/J ’fjﬁlgff E.F E/J fﬁﬂﬁﬁﬁé E/J k% ':FI
HATRE R, A=W 5 kA sh ko ke
T Ak g XU 2 DDA OGP i S M R Y B 9
RE W8 3G I AR ARV R A 1, AT R AT S A — H
113 1) P (221

R e p—— K- jﬁ iJTJd[Q‘i‘LﬁiﬂﬂﬂﬁﬁEﬂcE’M%
Figure 6 Cluster map of key words in fecal bacteria AN (WA CRESERINTIN ISR R AN &S [
transplantation research. B R 2% =z —, g E i A Y vh i SUES R . FL
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ZREME T RGN RE I, IRYT BB R
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