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Objective Through bibliometrics and visual analysis of the related studies on traditional
Chinese medicine (TCM) treatment of immune thrombocytopenia (ITP), this study aims to
sort out the overall research progress, hotspots, and trends in this field, and provide reference
for further research in ITP.

Methods The articles on ITP treated by TCM were retrieved from China National Knowledge
Infrastructure (CNKI), Wanfang Database, China Science and Technology Journal Database
(VIP), Web of Science Core Collection (WOSCC), and PubMed. The retrieval time was from
the establishment of the databases to July 31, 2022. VOSviewer, CiteSpace, Carrot2, and Note-
Express were used for data analysis of the articles in terms of their quantities, types, and
journals, and for visualization of research hotspots, authors, institutions, and keywords.
Results 1 493 Chinese articles and 40 English articles were included. The articles in Chinese
mainly focus on clinical trial research and clinical experience summary, while the English art-
icles mainly focus on clinical trial research and animal research. The Chinese articles were
published in 317 Chinese journals, while English articles were published in 29 English journ-
als. Research hotspots include the clinical syndrome differentiation of ITP, the therapeutic ef-
fect of TCM compounds on ITP, and the mechanism of ITP treatment. Keyword analysis
shows that there are many research achievements in integrated traditional Chinese and west-
ern medicine treatment, clinical research, famous doctors’ experience, TCM treatment, cellu-
lar immunity, and humoral immunity. The authors with the most articles in Chinese and Eng-
lish are Professor CHEN Xinyi and Professor MA Rou, respectively, and the research institu-
tions with the most articles are Dongzhimen Hospital of Beijing University of Chinese Medi-
cine and Xiyuan Hospital of China Academy of Chinese Medical Sciences. Chinese herbs of-
ten used to treat ITP clinically include Xianhecao (Agrimoniae Herba), Nvzhenzi (Ligustri Lu-
cidi Fructus), Mohanlian (Ecliptae Herba), Zhongjiefeng (Sarcandrae Herba), etc., and the
prescription usually used to treat ITP include Guipi Decoction ()2 %:%), Xijiao Dihuang De-
coction (& f #.5 %), Bazhen Decoction (\¥"%), Erzhi Pill (= % #), and Xiaochaihu De-
coction (V% ##%). The main development trends toward retrospective study, TCM
treatment mechanism, and data mining.
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Conclusion The research on TCM treatment of ITP has progressed steadily, but in-depth
studies and close cooperation between research institutions are necessary for the moderniza-
tion of TCM in treating ITP.

1 Introduction

Immune thrombocytopenia (ITP) is a hemorrhagic
autoimmune disorder characterized by mucosal hemor-
rhage, visceral hemorrhage, and peripheral thrombocyt-
openia. The incidence of ITP is about (2 - 5.5)/100 000
people per year, and it is mainly treated with dexame-
thasone clinically ! ?. According to the theory of tradi-
tional Chinese medicine (TCM) P, ITP can be classified as

” o« ” o«

“asthenia” “rash” “blood syndrome” “purpura”, etc. The
etiology of ITP is complex, and the pathogenesis is not
clear, and it is urgent to explore appropriate treatment. In
recent years, a growing number of studies have con-
firmed that TCM has achieved remarkable results in the
treatment of ITP %), and then it is important to use a sci-
entific and objective method to help researchers to find
the research hotspots and develop trends in a large num-
ber of literatures.

CiteSpace is a kind of information visualization soft-
ware developed with Java [ VOSviewer is a type of soft-
ware developed by Nees Jan van Eck and Ludo Waltman
of Leiden University in the Netherlands, which is based
on Java environment for knowledge map visualization
and bibliometrics analysis l. Carrot2 is an open-source
clustering tool based on search results . This study in-
tends to measure and visually analyze the articles pub-
lished in China National Knowledge Infrastructure
(CNKI), Wanfang Database, China Science and Techno-
logy Journal Database (VIP), Web of Science Core Collec-
tion (WOSCC), and PubMed from the establishment of
the databases to July 31, 2022, so as to find the research
hotspots and trends of TCM treatment of ITP, and
provide new ideas for TCM treatment of ITP.

2 Data and methods
2.1 Data sources

The Chinese articles were sorted out from CNKI, Wan-
fang, and VIP databases. The retrieval time was from the
establishment of the databases to July 31, 2022, and the
retrieval scope was journals. Taking CNKI as an example,
“topic =immune thrombocytopenic purpura” OR “topic =
immune thrombocytopenic” OR “topic = idiopa thic
thrombocytopenic purpura” OR “topic = ITP” was used
as the searching formula and TCM was selected as the re-
trieval subject.

English articles were sorted out from WOSCC and Pub-
Med, and the retrieval time was from the establishment
of the databases to July 31, 2022. Taking WOSCC as an ex-
ample, “TS = (immune thrombocytopenia OR ITP OR
idiopathic thrombocytopenia)” AND “TS = (traditional
Chinese medicine OR Chinese material medicine OR
decision OR power OR prescription on Chinese medi-
cine)” was used as a searching formula, and the literature
type was limited to articles and reviews.

2.2 Literature screening criteria

2.2.1 Inclusion criteria (i) Literature related to TCM
treatment of ITP. (ii) Literature types including clinical
trial research, animal research, clinical experience sum-
mary, literature research, review, etc. (iii) Application of
TCM treatment (TCM preparations, single Chinese herb,
acupuncture, etc.). (iv) Articles with complete biblio-
graphic information (including title, author, keywords,
and sources).

2.2.2 Exclusion criteria (i) Conference papers, news-
papers, patents, achievements, etc. (ii) Repeated public-
ations. (iii) Articlesincluding discussion on other dis-
eases, such as diabetes, hypertension, and hepatitis B.

2.3 Data collection and conversion

The documents were exported in the format of NoteEx-
press, and duplicate checking and screening were carried
out using NoteExpress (3.6.0.9220). The subordinate
institutions of the same institution in the screened litera-
ture data are filed under the first-level institution. For ex-
ample, “Department of Hematology, Yueyang Hospital of
Integrated Traditional Chinese and Western Medicine Af-
filiated to Shanghai University of Traditional Chinese Me-
dicine” was identified as “Yueyang Hospital of Integrated
Traditional Chinese and Western Medicine Affiliated to
Shanghai University of Traditional Chinese Medicine”,
and “Postgraduate Department of Henan University of
Traditional Chinese Medicine” was identified as “Henan
University of Traditional Chinese Medicine”. Synonyms
are also grouped together: “immune thrombocytopenic
purpura” “idiopathic thrombocytopenic purpura”, and
“primary immune thrombocytopenic purpura” are de-
termined as “immune thrombocytopenia”. Afterwards,
the documents were exported as “download_**. txt” and
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“carrot2.xml” files, respectively. English documents were
exported from WOSCC in tab format as “download_sx*.
txt” files. Finally, the format of the retrieved documents is
converted by the built-in Data Import/Export function of
CiteSpace.

2.4 Data analysis

VOSviewer 1.6.18 and Carrot2 (https://search.carrot2.
org/) were used to analyze core author cooperation and
keywords, respectively, and then CiteSpace (5.8.R3 and
6.1.R2) was used to visualize the keywords, authors, and
organization of the converted data files. The time span
in Time Slicing was set from the establishment of the
databases to July 31, 2022, for Chinese and English art-
icles, and the slicing frequency was one year per slice.
The co-occurrence analysis of Node Types selects
keywords and institutions, respectively. The pruning
mode is set to the default value. If the initial results of
visualization are messy, the pruning mode can be set to
path finder to simplify the network and highlight its im-
portant structural features, or to minimum spanning tree
to make the operation simple and the results fast. Carry
out co-occurrence analysis, cluster analysis, and emer-
gent analysis on the included data, generate and adjust
the knowledge map, and form visual analysis. The work-
flow of this study is shown in Figure 1.

Literature searching

CNKL, Wanfang, VIP l  PubMed, WOSCC.

Data checking, filtering, sorting
(NoteExpress)

|
{ ! | |

NoteExpress

VOSviewer Cite space Carrot2 Excel
B Organization and n
Author vn_sual P Ry . Keyword _
" analysis analysis ~ visual analysis
I ‘ | |
1 — E= %
= e Z
=V a = '—‘?_"t§,_q

Figure 1 Visualization process of TCM treatment of ITP

3 Results
3.1 Literature retrieval and screening results

2 262 Chinese articles (891 from CNKI, 860 from Wanfang,
and 511 from VIP) and 137 English articles (71 from WOS
CC and 66 from PubMed) were retrieved. After duplicate
checking and screening, 1 493 Chinese articles and 40
English articles were obtained.
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3.2 Annual publication of literature

Analysis of the annual publishing trend of TCM treat-
ment of ITP revealed an upward overall trend (Figure 2).
The total number of published Chinese articles is 1 493,
with an average annual number of 36. In 1981, the first
article on TCM treatment of ITP was published, and the
maximum annual number of published articles (92) was
reached in 2010. The development in annual publication
volume can be divided into three stages: (i) the year from
1981 to 1990 marks the initial stage in which the annual
publication volume was less than 10; (ii) the year from
1991 to 2003 indicates a slow growth stage with small in-
creases in the number of published articles; (iii) the year
from 2004 t02022 is a fluctuation period, in which the
number of articles published dropped sharply in 2013
and 2018. The total number of published English articles
is 40, with the first related article appearing in 1992 and a
peak of seven articles published in 2021, but as a whole,
the articles published in English were rather few. The
classification of Chinese and English articles is shown in
Table 1. The Chinese articles are mainly based on clinical
trial research and clinical experience summary, while the
English ones focus on clinical trial research and animal
research.

100r —— Chinese literature
90+ —— English literature
80+
70
60+
50+
10}

Number of publications

Figure 2 Annual publication volume of TCM treatment
of ITP

Table 1 Classification of Chinese and English articles on
TCM treatment of ITP

Literature type articles articles
Clinical experience summary 432 4
Animal research 136 17
Clinical trial research 756 12
Review 130
Others 39

3.3 Analysis of published journal types

Analysis with NoteExpress (3.6.0.9220) showed that the
Chinese articles were published in 317 Chinese journals.
There are 45 journals publishing more than 10 articles,
and the top 10 Chinese journals of publication volume
are shown in Table 2. The English articles have been pub-
lished in 29 journals, among which four journals have
published more than or equal to two articles (Table 2).
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Table 2 The top 10 Chinese journals and top four Eng-
lish journals on TCM treatment of ITP
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Table 3 The top 10 authors in Chinese and English art-
icles on TCM treatment of ITP

Category No. Journal n

1 LiaoningJournal of Traditional Chinese = 49
Medicine

2 Journal of Practical Traditional Chinese 38
Internal Medicine
Journal of New Chinese Medicine 38
Journal of Sichuan of Traditional Chinese 38
Medicine
Journal of Traditional Chinese Medicine 29

(ajrl:ilglf;se Shaa.n).d Journal of Traditional Chinese 25
Medicine
7 Information on Traditional Chinese 25
Medicine
8 Hunan Journal of Traditional Chinese 24
Medicine
9 Clinical Journal of Chinese Medicine 24
10 Chinese Journal of Information on 24
Traditional Chinese Medicine
1 Chinese Journal of Integrated Traditional 5
and Western Medicine
English 2 Chinese Journal of Integrated Medicine 5
article 3 Annals of Palliative Medicine

Medicine

3.4 Visual analysis of author cooperation

Atotal of 2 672 authors from Chinese articles were ob-
tained by visual analysis, and the top 10 authors are
shown in Table 3. According to Price’s Law (M, =0.749x
\/m, the number of articles published by core authors >
M,), M, = 4.56 is determined. Thus, the authors with a
number of articles = 5 are regarded as core authors.
There are 161 Chinese core authors, and seven relatively
stable cooperation teams represented by CHEN Xinyi,
ZHOU Yongming, BAI Yusheng, HU Xiaomei, MA Rou,
CHEN Zhixiong, and YU Huiping (Figure 3). Among th-
em, the largest team is represented by CHEN Xinyi "),
whose researches focus on treating ITP from the spleen,
Jianpi Yiqi Shexue Formula (4% % A 4% 42 7 ), and ani-
mal research. The team represented by ZHOU Yong-
ming "*'¥ mainly focuses on ITP treatment based on the
theory of Qi and fire in spleen and kidney, Shengxueling
(&£ 42 %), the theory of opposition and submission, im-
mune cells and so on. The main research contents of the
team represented by BAI Yusheng ") contain different
syndrome types of ITP and hormone therapy response,
bone marrow cytological characteristics of ITP, and im-
mune cell expression. The team represented by DING
Xiaoqing and HU Xiaomei [** mainly studies Yigi
Shexue Formula (# A #% 2 7 ), peripheral blood miRNAs,
and anti-platelet integrin-$ 3-antibody. The team repres-
ented by MA Rou *?? focuses on the theory of strength-
ening Yang and the treatment of ITP with Yiqi Tongyang

Chinese article English article
No. No
Author n Author n
1 CHEN Xinyi 37 1 MARou 4
2 ZHOU Yongming 32 2 GAO Ruilan 4
3 CHEN Zhixiong 23 3 ZHANG Yayue 4
4 HU Xiaomei 19 4 7ZHOU Aixiang 2
5 BAIYusheng 19 5 WANG Tengkai 2
6 MAIJi 19 6 HOU Ming 2
7 YU Huiping 19 7 LILin 2
8 MARou 18 8 WANG Chong 2
9 ZHOU Yuhong 17 9 YANG Yufei 2
10 ZHU Wenwei 16 10 ZHANG Aijun 2
A o YANG Shulian
. JIANG W 3 Q;H,L;:::man P S
XU Ruirong Oz o
Liflge WaNGXinoqiu e
war o
- P AU TN
XIA Xiaojun ZHANG ¥ggheng, HB&Q, LI Xiujun
CHEN Zhixiong ZHOUNgigping LIUBaoshan
e e
B
WHANG Chong
LI%n
v
YA Yofei LIU Junsia
MA&Rou . )
GAO Ruilan
ZHANG Yayue
/llm&i Aijun
WANG Tengli@i
\ 4

Figure 3 Visual map of author cooperation in TCM treat-
ment of ITP

A, cooperation of authors in Chinese articles. B, cooperation of
authors in English articles. The visual map of author coopera-
tion only lists the core authors with cooperative links, and each
node in the map represents a core author. The larger the node,
the more papers published by the author. The line represents
the cooperative relationship among authors, and the cooperat-
ive relationship among different authors is represented by dif-
ferent colors.

Formula (& A i@ '8 7). The research content of the team
represented by CHEN Zhixiong ** */ mainly focuses on
treating ITP from the liver and spleen, and the mechan-
ism of Jianpi Shexue Formula (4% A% % 2 75 ). The research
team represented by YU Huiping ! focuses on clinical
research, “cocktail” treatment [consisting of self-made Xi-
anshao Dangui Decoction (1h%#+J2i%), low-dose
methylprednisolone tablets, spleen aminopeptide, com-
pound rutin tablets, multidimensional tablets|, and ITP in
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Children. A total of 201 authors from English articles were
obtained by visualization, and M, =1.50. Therefore, the
number of articles = 2 was designated as the criterion for
core authors, and there were 13 core authors in English
articles, along with four relatively stable cooperative
teams represented by MA Rou, LI Lin, GAO Ruilan, and
ZHANG Aijun ***!, whose studies mainly focus on TCM
therapies, pathogenesis, Shengxueling, and Qingdai (In-
digo Naturalis).

3.5 Visual analysis of cooperation between research insti-
tutions

A total of 632 nodes and 242 connections were obtained
in the cooperation map of institutions in Chinese articles
with 666 institutions included. Most of the research insti-
tutions were universities of TCM and their affiliated hos-
pitals. Table 4 lists the top 10 institutions with the most
publications. Among them, Dongzhimen Hospital of
Beijing University of Chinese Medicine (54 articles) pub-
lished the most articles, followed by Shanghai University
of Traditional Chinese Medicine (38 articles) and Xiyuan
Hospital of China Academy of Chinese Medical Sciences
(28 articles). It can be seen from Figure 4 that Dongzhi-
men Hospital of Beijing University of Chinese Medicine,
Xiyuan Hospital of China Academy of Chinese Medical
Sciences, and First Affiliated Hospital, Heilongjiang Uni-
versity of Chinese Medicine have close cooperation. The
results show there are more studies carried out on TCM
treatment of ITP in northern regions than in the south,
and although there are many institutions working in this
field, the cooperation between them is inadequate - in-
ternational cooperation in particular. A total of 55 nodes
and 54 connections were obtained in the cooperation
map of institutions in English articles with 55 institutions
included. Except for Xiyuan Hospital of China Academy
of Chinese Medical Sciences, which contributed three
articles, each institution has published one article.
Among them, the collaborations between Lianjiang
People's Hospital and Sun Yat-sen University, between
Xiyuan Hospital of China Academy of Chinese Medical
Sciences and Oriental Hospital of Beijing University of
Chinese Medicine, and between Southern University and
Tianjin University of Traditional Chinese Medicine were
relatively close, but generally speaking, the inter-institu-
tional cooperation represented by the English articles was
insufficient.

3.6 Visual analysis of keywords

3.6.1 Keyword co-occurrence analysis A total of 546
nodes and 1 178 lines were formed by keyword visual
analysis (Figure 5). After extraction of keywords with ce-
ntrality = 0.01, they were classified, and a total of seven
classifications were obtained (Table 5). The clinical
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Table 4 The top 10 institutions with most Chinese art-
icles on TCM treatment of ITP

No. Institution (Chinese articles) n

1 Dongzhimen Hospital of Beijing University of 54
Chinese Medicine

2 Shanghai University of Traditional Chinese Medicine 38

Xiyuan Hospital of China Academy of Chinese 28
Medical Sciences
4 Henan University of Chinese Medicine 26

Liaoning University of Traditional Chinese Medicine 25

6 First Affiliated Hospital, Heilongjiang University of 24
Chinese Medicine

Tianjin University of Traditional Chinese Medicine 24

Beijing University of Chinese Medicine 22
Nanjing University of Chinese Medicine 21
10 Affiliated Hospital of Shandong University of 21

Traditional Chinese Medicine
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Figure 4 Visual map of inter-institutional cooperation in
TCM treatment of ITP

A, cooperation between institutions in Chinese articles. B, co-
operation between institutions in English articles. The visual
map of inter-institutional cooperation only lists the institutions
with cooperative links, and each node in the map represents an
institution. The larger the node and text, the more papers pub-
lished by the institution, and the line represents the cooperative
relationship between the institutions.

manifestations of ITP include purpura, bleeding, etc. Un-
der the guidance of syndrome differentiation and treat-
ment, the common syndrome types are Qi failing to con-
trol the blood, and kidney deficiency. The academic
thought of treatment is to remove heat from blood to stop
bleeding, clear the heat to cool the blood, activate blood
circulation and remove blood stasis, treat from spleen
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and liver, and strengthen spleen and kidney. Xianhecao
(Agrimoniae Herba), Nvzhenzi (Ligustri Lucidi Fructus),
Zhongjiefeng (Sarcandrae Herba), Huangqi (Astragalus
Propinquus), Guipi Decoction (/2 #%:%), Erzhi Pill (=%
#.), Purpura Granule (% /%1 #2), Shengxueling (4 4z %),
Zigian Capsule (% #% A& ), Shengban Decoction (F#
%), Bazhen Decoction (/\#%), Xiaochaihu Decoction
(‘1% #7%), and Shengxue Powder (4 f2#%)are com-
monly used single Chinese herbs and therapeutic pre-
scriptions. The commonly used drugs in western medi-
cine are prednisone. The main research types are clinical
experience summary, review, clinical research, data min-
ing, experimental research, etc. Children and animal
models are the most common research subjects. The
mechanism of action focuses on platelets, immune func-
tion, megakaryocytes, NK cells, CD86, bone marrow, cy-
tokines, etc. There are 119 nodes and 269 lines in the
visual analysis of keywords in English articles. Combined
with Table 6, the keywords with centrality = 0.01 in the
English articles are ITP, TCM, network pharmacology,
panaxadiol saponin, and receptor agonist.

A

Sex hormone

DrelLacor tisone Mo
Finasie Cooling hlood for hemostasis
“reatment based an parem differenciation

Review .
-e.- % herapeutis
[linicatesperience of fampos doctor
g '-f_,';l st plariney

Qi tailing to control blond
Climic analysi Platelet -
Clinice] experience Lot

Laloul Fiswitee S F
Animabmada]l DG Ying,
Enw"f‘“‘”"'l: Clinical shservition wre
Prednisone Chinese materid medies = Ddivpathic

. Mirpura diseass

Clinical etficacy

Traditional Chinese medigine FME Guipi Desuction

Acrvaning blnod gmeulation e dissipate bland swais
Mveherei | AHARRECAY  jenorbage
Mnhanlian Shuiniujiae

Child

B Lo blowd
Viomwillebrond fetor,  Progianmed death-1
Asesian network ik THiittisl-arunniig

Feautat i

Preclng I
Herbal decociion
Panaxadiol sapeni — paapatic droml
Bz sy decoetion ™ Tt

Fanten melic

R

ros hovn
Teamit el skin
oLt

ein subumi

Adjuntivy wit Ammune thrombotytopenia
‘Traditional Chinese medheine  Dangini b decasiion
Proauntbogranidiphl . Pupurs Network pharmacology T
Provoligesium Tigi i

Dsiilaifvefiress
Vaspular o

Cellular nmurity

Aurorhie nend

Llecter | vell

Figure 5 Keyword co-occurrence map for TCM treat-
ment of ITP

A, co-occurrence analysis of Chinese keywords. B, co-occur-
rence analysis of English keywords. In the keyword co-occur-
rence map, nodes with connections between keywords are se-
lected so that each node in the map represents a keyword. The
larger the node and text, the greater the frequency of the
keyword; the line represents the connection between keywords,
and the same color represents the close connection of a certain
type of keywords; the outermost ring of the node represents the
intermediary centrality of the node, whose thickness is repres-
ented by the thickness of the ring frame; the thicker the ring
border, the stronger the intermediary centrality of the node, and
the higher the importance of the node in the visual map.
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3.6.2 Keyword cluster analysis A keyword clustering
diagram (Figure 6) was formed by using the log-likeli-
hood ratio (LLR) algorithm. Q value (Chinese) = 0.6288,
Q value (English) = 0.8146 (Q value > 0.3), S value
(Chinese) = 0.7249, and S value (English) = 0.821 6 show
that the divided community structure is significant, and
the clustering is efficient and convincing. A total of 11
representative clusters are formed for the Chinese art-
icles, while four representative clusters are formed for the
English articles (Figure 6).

Carrot2 keyword cluster selects the largest categories
that can be displayed (occurrence frequency = 5 for
Chinese keywords and occurrence frequency = 3 for
English keywords). The key research hotspots with high
frequency were extracted by Carrot2 software (Figure 7).
After removing the keywords such as ITP and TCM treat-
ment, which are integral to the topic, the keywords such
as integrated traditional Chinese and western medicine
therapy, clinical observation, Xijiao Dihuang Decoction
(& A 335 7%), hormone, cellular immunity (regulatory T
cells), and platelet-related antibodies are determined as
the research hotspots in this field in the Chinese articles.
In English articles, network pharmacology, mouse model
and clinical study are the research hotspots in this field.

The timeline view in the control panel is used to form
atimeline map with time as the horizontal axis and clus-
tering as the vertical axis (Figure 8), focusing on sketch-
ing the relationship between clusters and the historical
span of documents in a certain cluster. In the Chinese
articles before the year of 2000, the research hotspots of
TCM treatment of ITP were clinical trials and pathogen-
esis research, but after the year of 2000, animal research,
acupuncture and massage, and mechanism research
gradually emerged. Before the year of 2016, the English
articles mainly focused on clinical trials. After the year of
2016, the rise of molecular researches such as target
genes and molecular docking, and network pharmaco-
logy gradually turned the research direction to the re-
search of therapeutic mechanism. Figure 8 revealed that
the majority of the research hotspots lie in the following
aspects: (i) clinical syndrome differentiation of ITP,
(ii) study on the therapeutic effect of TCM prescriptions
on ITP, (iii) study on the therapeutic mechanism of ITP.

3.6.3 Keyword burst Burst detection in the control pan-
el was used to obtain a list of bursting keywords (Figure
9). There are 17 bursting words, among which “clinical ef-
ficacy” and “clinical experience” are the strongest burst-
ing words. The burst of clinical curative effect, cytokines,
children, blood syndrome, and famous doctor's experi-
ence continues to this day, which shows that they are the
recent research hotspots and trends in TCM treatment of
ITP. There are five bursting words in English articles,
which are network pharmacology, Chinese medicine, im-
mune thrombocytopenia, immune thrombocytopenic
purpura, and TCM.
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Table 5 Classification of high frequency keywords in the Chinese articles on TCM treatment of ITP

Classification Keyword Frequency  Centrality
Chinese medicine treatment 177 0.28
Purpura 156 0.28
Basic words ITP 102 0.46
Treatment based on syndrome differentiation 57 0.10
Blood disorders 29 0.06
Clinical experience summary 83 0.12
Clinical trail research 61 0.03
Research type Review 28 0.04
Animal research 7 0.01
Data mining 4 0.01
Guipi Decoction (/3 i %) 26 0.03
Xianhecao (Agrimoniae Herba) 16 0.07
Purpura Granule (% & #i#2) 9 0.01
Shengxueling (4 o %) 8 0.01
Erzhi Pill (= £ ) 7 0.02
Zigian Capsule (% 3 iz &) 6 0.01
Chinese medicine treatment Shengban Decoction (F 4. %) 5 0.01
Bazhen Decoction (/\%"%) 5 0.01
Nvzhenzi (Ligustri Lucidi Fructus) 4 0.01
Xiaochaihu Decoction (> 2 #A:%) 3 0.01
Zhongjiefeng (Sarcandrae Herba) 3 0.01
Huangqi (Astragalus Propinquus) 2 0.01
Shengxue Powder (4 f2.4%) 2 0.01
Western medicine treatment Prednisone 40 0.04
Research subject Ch?ld >2 0.07
Animal model 35 0.05
Removing heat from blood to stop bleeding 19 0.06
Clearing heat to cool the blood 13 0.03
Activating blood circulation to remove blood stasis 12 0.01
Treatment based on syndrome differentiation Qi failing to control blood 12 0.04
Treatment from spleen 8 0.01
Treatment from liver 6 0.01
Strengthening the spleen and kidney 2 0.01
Kidney deficiency 2 0.01
Platelets 21 0.03
Immune function 14 0.03
Megakaryocytes 11 0.02
Mechanism research Cytokines 10 0.01
CD86 2 0.01
Bone Marrow 2 0.01
NK cell 2 0.01
Table 6 Classification of high frequency keywords in the English articles on TCM treatment of ITP
Classification Keyword Frequency Centrality
Immune thrombocytopenia 12 0.57
Basic words Traditional Chinese medicine 8 0.37
Network pharmacology 3 0.13
Chinese medicine or ingredients Panaxadiol saponin 2 0.10
Mechanism research Receptor agonist 2 0.13
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Figure 6 Keyword clustering analysis for TCM treatment
of ITP by CiteSpace

A, clustering analysis of keywords in Chinese articles. B, cluster-
ing analysis of keywords in English articles. Each color repres-
ents a keyword cluster.

Figure 7 Keyword clustering analysis for TCM treatment
of ITP by Carrot2

A, clustering analysis of keywords in Chinese articles. B, cluster
analysis of keywords in English articles. Each color represents a
keyword cluster, and the occurrence frequency of keywords is in
brackets after keywords in the figure.
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Figure 8 Timeline distribution map for TCM treatment
of ITP

A, time zone distribution of Chinese articles. B, time zone distri-
bution of English articles. The nodes with connections between
keywords are selected in the timeline distribution map for dis-
play. Each node in the figure represents a keyword, the line rep-
resents the connection between keywords, the same color rep-
resents the close connection of this kind of keywords. The hori-
zontal axis represents the appearance time of keywords, and the
vertical axis represents keyword clustering, focusing on show-
ing the development of clustering throughout the timespan.

A

Keywords Year Strength Begin  End  1981-2022
i 1981 552 1996 2002
Therapeutic 1981 403 2002 2013
Zidian granule 1981 377 2004 2010
Idiopathic 1981 484 2006 2010
Animal model 1981 447 2006 2008
Purpura 1981 405 2008 2009
Treatment based on syndrome differentiation 1981 651 2000 2018
Traditional Chinese medicine 1981 443 201 2020
Purpura disease 1981 519 2013 2022
Platelet 1981 492 2013 2016
Clinical efficacy 1981 691 2014 202
Clinical experience 1981 599 2014 2020
Prednisone 1981 464 2014 2016
Blood disease 1981 53 2015 202
Cytokine 1981 473 2016 202
Chitd 1981 489 207 202
Clinical experience of famous doctor 1981 76 2019 2022

Keywords Year Strength Begin  End  1981-2022
Traditional chinese medidine 1992 13 2003 2017 o
Immune thrombocytopenic purpura 1992 086 2003 2018
Immune thrombocytopenia 1992 099 2005 2018
Chinese medicine 1992 072 2017 2019
Network pharmacology 1992 073 2018 2019

Figure 9 Bursting keywords for TCM treatment of ITP

A, top 17 keywords with the strongest citation bursts in Chinese
articles. B, top five keywords with the strongest citation bursts in
English articles.

4 Discussion
4.1 Research overview

Results from the multi-software visual map analysis of
TCM treatment of ITP suggest that, in terms of the num-
ber of publications per year, a rising trend can be ob-
served, which has entered a stage of maturation and
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relatively stable development in the recent 15 years, but
the overall number of articles published is less than other
diseases. Chinese research focuses on clinical research
and clinical experience summary. From the year 2007 to
2010, the number of articles on clinical research and clin-
ical experience summary increased significantly, and the
annual publications reached their peak in 2010. Al-
though the overall number of published articles has fluc-
tuated and declined since the year of 2010, articles on an-
imal research have gradually increased. The number of
articles published dropped sharply in 2013 and 2018, but
considering the literature classification and journal clas-
sification, it is found that the number of articles on clinic-
al research and clinical experience summary dropped
sharply, and the number of articles published in ordinary
journals also dropped, whereas the number of articles
published in core journals stayed stable. It is speculated
that the change in research types and the emphasis on
article quality may have led to a sharp drop in the num-
ber of articles. Researches published in English journals
mainly focus on clinical research and experimental re-
search. The journals with the largest number of articles in
Chinese and English are Liaoning Journal of Traditional
Chinese Medicine and Chinese Journal of Integrated Tra-
ditional Chinese and Western Medicine (English ver-
sion), respectively. Keyword analysis showed that integ-
rated traditional Chinese and western medicine treat-
ment, clinical research, experience of famous doctors,
TCM treatment, cellular immunity, and humoral im-
munity are the main research fields. The core teams for
the Chinese articles are represented by CHEN Xinyi,
ZHOU Yongming, BAI Yusheng, HU Xiaomei, MA Rou,
CHEN Zhixiong, and YU Huiping, while the English core
teams are represented by MA Rou, LI Lin, GAO Ruilan
and ZHANG Aijun. The authors with the most articles
in Chinese and English are CHEN Xinyi and MA Rou, re-
spectively. Dongzhimen Hospital of Beijing University of
Chinese Medicine and Xiyuan Hospital of China Acade-
my of Chinese Medical Sciences are the research institu-
tions with the most published articles in Chinese and
English, respectively, and there is a lack of cross-regional
and international cooperation between the institutions.
The above results suggest that there are relatively few re-
search articles on TCM treatment of ITP, and a lack of
close communication and cooperation among institu-
tions, which may stem from the absence of communica-
tion platform between institutions and the limited num-
ber of studies. Following the research results in other
fields F* * inter-institutional cooperation should be
strengthened, and cross-regional and inter-institutional
cooperation can significantly increase research results
and promote research progress.

4.2 Research hotspots

The research hotspot of TCM treatment of ITP mainly lies
in the clinical syndrome differentiation of ITP, the
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therapeutic effect of TCM prescriptions on ITP, and the
mechanism of ITP treatment.

(i) Clinical syndrome differentiation of ITP. Studies
have shown that the common syndromes of ITP are blood -
heat, fire flaming from Yin deficiency, failure of Qi to
control blood, existence of blood stasis, etc. NIE et al.*
have proved that Xijiao Dihuang Decoction can promote
the expression of recombinant indoleamine 2,3-dioxy-
genase (IDO) in peripheral blood mononuclear cells of
ITP rats through JAK1/STAT1 signal molecules and re-
duce platelet immune damage, which suggests that Xijiao
Dihuang Decoction can be used for treating the blood-
heat syndrome. Qiangen Powder (# #%#X) is recommen-
ded for the syndrome of fire flaming from Yin deficiency.
ZHOU et al. ! have found that Qiangen Powder com-
bined with prednisone can improve the TCM symptoms
of ITP patients with fire flaming from Yin deficiency more
effectively than western medicine treatment alone, by up-
regulating the ratio of CD4 + T lymphocytes, down-regu-
lating the ratio of CD8 + T lymphocytes, and improving
the immune dysfunction of patients. Guipi Decoction is
recommended for the syndrome of Qi failing to control
blood. WU et al. **' have shown that Guipi Decoction may
inhibit the activation and proliferation of self-reactive T
cells and B cells, and prevent the production of anti-
platelet antibodies by increasing the number of regulat-
ory T cells (Treg) and the expression of tumor growth
factor (TGF)-A1 in peripheral blood of ITP mice. Xuefu
Zhuyu Decoction (dz/ffi&# %) is recommended for
blood stasis syndrome. XU 7 found that Xuefu Zhuyu
Decoction combined with western medicine has a good
effect for patients with idiopathic thrombocytopenic
purpura, and also has a positive regulatory effect on cy-
tokines and immune status for this kind of patients,
showing a high value for clinical practice. In addition,
Professor HU Xiaomei’s team noticed from the perspect-
ive of disease differentiation and syndrome differenti-
ation that the clinical treatment of ITP is inseparable from
treating blood, Qi, and fire. Based on the relationship
among blood, Qi, and fire, it is proposed that “treating
from Qi” can be used as the clinical idea for ITP ). ZENG
Yingjian of our team also pointed out that the pathogen-
esis of refractory ITP was damp-heat stasis, spleen defi-
ciency, and Qi stagnation, and its core was the loss of Qi
in spleen and stomach, which can be treated from Qi and
blood % *!, Therefore, ITP clinical syndrome differenti-
ation analysis followed by study of prescriptions based on
syndrome type is still the main means of research at
present.

(ii) Study on the therapeutic effect of TCM prescrip-
tions on ITP. Analysis of the research status shows that
Guipi Decoction, Xiaochaihu Decoction, Bazhen Decoc-
tion, Erzhi Pill, Zidian Shengyu Powder (%7 F&#),
Shengxueling, Jianpi Shengxue Decoction (#A% 4 in %))
are commonly used TCM prescriptions, while Xianhecao
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(Agrimoniae Herba), Mohanlian (Ecliptae Herba),
Zhongjiefeng (Sarcandrae Herba), Nvzhenzi (Ligustri Lu-
cidi Fructus), Dihuang (Rehmanniae Radix), and Shudi-
huang (Rehmanniae Radix Praeparata) are commonly
used herbs. In the clinic, the effect of improving ITP
symptoms by TCM prescriptions is obvious, such as in-
creasing platelet count, reducing the side effects of
chemotherapy drugs, and regulating immune function.
In the study carried out by HU Xiaomei's team [* !, 33
ITP patients were given Yiqi Shuxue Formula (3 % 47 4z
7) [Renshen (Ginseng Radix et Rhizoma), Zhigancao
(Glycyrrhizae Radix et Rhizoma Praeparata Cum Melle),
fried Baizhu (Atractylodis Macrocephalae Rhizoma), Ful-
ing (Poria), Danggui (Angelicae Sinensis Radix),
Chuanxiong (Chuanxiong Rhizoma), Baishao (Paeoniae
Radix Alba), Shudihuang (Rehmanniae Radix Praeparata)
and Ejiao (Asini Corii Colla)]. The results showed that
Yiqi Shuxue Formula could remove “Yin fire” by reinfor-
cing Qi to improve the body state, increase platelets, in-
hibit bleeding, and reduce hormones to achieve the
therapeutic effect eventually. Based on the TCM theories
with the clinical characteristics of ITP, CHEN Xinyi pro-
posed that “treating from spleen” was the basic principle
for ITP treatment. After treating the ITP mouse model
with formulas targeting spleen [Jianpi Yiqi Shexue Ex-
tract (1 /%2 % A & 02 F), Jianpi Yiqi Extract ({£ 4% 3 2%
%), and Guipi Decoction Extract (JZi%%iZ %), it is
found that the peripheral platelets of mice were in-
creased, the bleeding was reduced, and the bleeding
symptoms were improved “** SUN et al. ! gave Qi-
huang Decoction (%% %) [(Dihuang (Rehmanniae
Radix), Shudihuang (Rehmanniae Radix Praeparata), Tus
izi (Cuscutae Semen), Gougqi (Lycii Fructus), Shanzhuyu
(Corni Fructus), Mohanlian (Ecliptae Herba), Nvzhenzi
(Ligustri Lucidi Fructus), Huangqi (Astragalus Propin-
quus), Fuling (Poria), Taizishen (Pseudostellariae Radix),
and Shanyao (Dioscoreae Rhizoma)] to 42 ITP patients
and found that Qihuang Decoction combined with hor-
mone therapy could significantly increase platelet count
and platelet hematocrit, improving the immunity of ITP
patients. ZHONG et al. " also found that Jianpi Shengxue
Decoction [Huangqi (Astragalus Propinquus), Danggui
(Angelicae Sinensis Radix), Dangshen (Codonopsis
Radix), Baizhu (Atractylodis Macrocephalae Rhizoma),
Huangjing (Polygonati Rhizoma), Xiaoji (Cirsii Herba),
Baimaogen (Imperatae Rhizoma), Xianhecao (Agrimoni-
ae Herba), Huanggqin (Scutellariae Radix), Huangbai
(Phellodendri Chinensis Cortex), and Gancao (Gly-
cyrrhizae Radix et Rhizoma)] can improve the TCM sym-
ptoms, and effectively increase the platelet count of chr-
onic ITP patients characterized by Qi failing to control bl-
ood. To sum up, there are more and more studies on the
treatment of ITP with TCM prescriptions under the guid-
ance of TCM theories, which promote the development
of TCM and improve life quality. However, researchers
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should also pay attention to the research on the thera-
peutic material basis and mechanism in the future.

(iii) Study on the mechanism of ITP treatment.
Keywords co-occurrence analysis found that the current
research focused on humoral immunity, cytokines, im-
mune regulation, target genes, etc. The research on the
mechanism of Qingdai (Indigo Naturalis) in the treat-
ment of ITP has made some progress. ZHAO et al. ' have
determined the potential new mechanism of Qingdai (In-
digo Naturalis) in the treatment of ITP by regulating the
homeostasis of CD4+ T cells in PD1/PTEN/AKT signaling
pathway. At the same time, SHAO et al. ! found that
Qingdai (Indigo Naturalis) might inhibit inflammation in
ITP by activating thrombopoietin receptor (c-MPL) and
normalizing the expression of tumor necrosis factor
(TNF), and play a direct role in platelet production. In ad-
dition, the research on the therapeutic mechanism of
TCM prescriptions for ITP is gradually intensifying. XU
et al. ' found that Jianpi Zishen Xiehuo Formula (4 /%
BB K 77) was effective in treating ITP model mice, and
its therapeutic mechanism may be related to reducing the
number of dendritic cells (DC) in mouse spleen, the ex-
pression of co-stimulating cluster of differentiation (CD)
86 on DC surface, and the secretion of interleukin (IL)
12p70. HUANG et al. ! found that the mechanism of Ji-
anpi Yigi Shexue Formula in treating ITP mightbe re-
lated to regulating secretory immunoglobulin A (sIgA)
content in intestinal mucus, down-regulating tumor anti-
gen p53 protein expression, reducing lymphocyte apop-
tosis rate and improving intestinal immune function. LI
et al. P found that the Guipi Decoction might exert an
therapeutic effect on ITP by reducing the expression of
CD80 and CD86 in spleen, inhibiting the activation of B
lymphocytes, and reducing the production of platelet
autoantibodies, which results in protection of platelets.

In addition, in the area of mechanism, network phar-
macology technology has attracted much attention at
present. As a new discipline, the integrity and systematic-
ness of its drug-target-pathway network structure are
consistent with the holistic view of TCM. Adopting net-
work pharmacology, HU Xiaomei’s team " °? found that
Yiqi Shexue Formula could treat ITP by regulating im-
munity and related biological processes in 2019, and
found in 2020 that Bazhen Decoction treated ITP main-
ly through the TNF signaling pathway. In 2021, HUANG
et al. ™ discovered that through network pharmacology,
Bazhen Decoction may interact with core proteins such
as Raf proto-oncogene serine/threonine-protein kinase
(RAF1), phosphoinositol 3 kinase y (PIK3CG), and inhib-
itor of nuclear factor kappa B kinase subunit # (IKBKB) to
regulate immunity and related signaling pathways, so as
to treat ITP. In addition, the recent articles of HU
Xiaomei’s team published in Frontiers in Medicine con-
firmed that through network pharmacology, molecular
docking, high-performance liquid chromatography, and
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experimental verification, Ejiao Siwu Decoction (I ix ¥
#%) may down-regulate inflammatory factors and re-
duce vascular endothelial injury by regulating vascular
endothelial growth factor (VEGF), advanced glycation
end products and their receptors (AGE-RAGE), comple-
ment and coagulation cascade signaling pathways to treat
ITP ¥, Therefore, on the basis of combining the keyword
co-occurrence analysis results of target genes, cytokines,
and immune regulation, the material basis of pharmaco-
logical effects and potential mechanisms of the single
Chinese herb and prescriptions can be accurately ana-
lyzed through network pharmacology, bioinformatics,
and molecular docking, which can improve the research
efficiency significantly. However, due to the different
database types, updates, and timeliness in network phar-
macology, the molecular mechanism should be further
verified in combination with analysis of proteomics,
metabolomics, and post-translational modifications.

4.3 Research trends

It is found that the future trends of this field lie in the ret-
rospective research of famous doctors’ experiences, data
mining, and the mechanism research of TCM treatment
of ITP, and the trend analysis was carried out in combina-
tion with high-frequency keywords.

(i) Retrospective study. The retrospective study of me-
dical records and database literature of famous TCM doc-
tors is helpful for summarizing the effective prescriptions
and their mechanism in this field. ZHOU Yongming’s
team ! found that TCM treatment of ITP focused on invi-
gorating spleen, invigorating Qi and absorbing blood, cl-
earing heat, cooling blood and stopping bleeding, and pa-
ying attention to tonifying liver, spleen, and kidney, or pr-
omoting blood circulation and removing blood stasis for
chronic illness. Some scholars have shown that the thera-
peutic principle of TCM treatment of ITP is “invigorating
Qi and nourishing Yin, harmonizing blood and softening
liver”, the core drugs are Huangqi (Astragalus Proping-
uus), Dihuang (Rehmanniae Radix) and Danggui (Angel-
icae Sinensis Radix), and the compatibility of drug pairs
follows the principle of “treating Qi fire, and blood” %,
In addition to using TCM prescriptions, therapies such as
auricular points and acupoint application ", acupunc-
ture °?), and massage can also be used to relieve symp-
toms, promote patients' recovery, and reduce complica-
tions. Through retrospective study, the resources of TCM
classic prescriptions and TCM treatment technologies
can be easily collected, and the advantages of TCM in
treating ITP can be further developed.

(ii) Study on therapeutic mechanism. The traditional
mechanism studies of treating ITP with the single
Chinese herb and TCM prescription are mainly based on
humoral immunity, cytokines, and immune regulation,
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as is exemplified by the studies on Qingdai (Indigo Nat-
uralis), Jianpi Yiqi Shuxue Formula, Guipi Decoction, etc.
With the development of molecular biology, bioinformat-
ics, and network pharmacology, many scholars have be-
gun to focus on the specific molecular mechanism of the
single Chinese herb and prescriptions. Represented by
HU Xiaomei, scholars have started to conduct network
pharmacology-based research related to the treatment of
ITP with TCM prescriptions, such as Yiqi Shuxue For-
mula, Bazhen Decoction, and Ejiao Siwu Decoction. Fu-
ture research on the mechanism of TCM treatment of ITP
may be based on network pharmacology combined with
in vitro and in vivo pharmacodynamic experiments for
deeper understanding of the mechanism.

(iii) The analysis of high frequency keywords trend.
High frequency keywords such as clinical experience
summary, clinical research, review, Xianhecao (Agrimo-
niae Herba), Guipi Decoction, prednisone, platelets, im-
mune function, cytokines, and megakaryocytes were ob-
tained through the keyword co-occurrence map. Among
them, clinical experience summaries and clinical re-
search have kept certain popularity in this field. After en-
tering the 21st century, with the modernization of TCM,
the research direction has changed from clinical efficacy
observation to clinical trial research ©%, in vitro experi-
ment, and animal research *’l. The above research shows
that TCM has obvious advantages in treating ITP from the
perspective of etiology and pathogenesis of modern
medicine. In the future, we should focus on the research
between TCM prescriptions and the mechanism of im-
munotherapy for ITP. On the basis of existing research,
modern science and technology should be used to con-
duct data mining, network pharmacology, experimental
research, etc., to obtain better and newer core mechan-
isms of related prescriptions, and give full play to the ad-
vantages of TCM.

5 Conclusion

The current study shows that TCM treatment of ITP is in
a stable and rising trend at present, but the lack of cross-
regional and international research is especially disturb-
ing. This study analyzes and concludes that the research
hotspots of TCM treatment of ITP are focused on the clin-
ical syndrome differentiation of ITP, the therapeutic ef-
fect of TCM prescription on ITP, and the mechanism of
ITP; the research trends are retrospective research like
summarizing the experience of famous doctors, data mi-
ning, and studies on the therapeutic mechanism such as
humoral immunity and cellular immunity cytokines, etc.
Later, the advantages of TCM such as the multi-target,
multi-faceted and individualized characteristics should
be given full play in order to provide new ideas for future
research.
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