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Introduction: Chronic fatigue syndrome (CFS) is an increasingly common
condition that is challenging to treat due to unclear etiology and a lack of
consensus on clinical diagnosis and treatment guidance. Many affected people
resorted to using traditional and complementary medicines (T&CMs). However,
the evidence for T&CMs for CFS has been inconclusive and continues to evolve.
The study aims to identify, summarize and assess themost recent evidence on the
efficacy and safety of T&CMs for CFS.

Methods: Randomized controlled trials (RCTs) investigating T&CMs for CFS
published in English of Chinese between 1 January 2013 and 31 December
2022 were searched from 7 databases. RCTs comparing T&CMs with no
treatment, placebo, or pharmacological medicine were included, irrespective
of language or blinding. The Consolidated Standards of Reporting Trials
Statement extensions for Chinese herbal medicine Formulas (CONSORT-CHM)
and the Cochrane Collaboration’s Risk of Bias tool were used to evaluate the
quality and risk of bias of included studies.

Results: A total of 62 RCTs investigating 43 types of T&CMs and involving
5,231 participants with CFS were included in this review. The primary outcome
measures mainly included the scoring of fatigue symptoms using the validated
tool Fatigue Scale-14 (FS-14) or the TCM syndrome score. The main interventions
showing overall efficacy were Chaihu Guizhi Decoction and Buzhong Yiqi
combined with Xiao Chaihu Decoction, and 148 ingredients were identified,
including Astragali Radix, Glycyrrhizae Radix et Rhizoma, Atractylodis
Macrocephalae Rhizoma, and Bupleuri Radix. The most significant effect was
the improvement of fatigue, followed by TCM-diagnosed symptoms and other
psychological conditions. No serious adverse effect had been reported. However,
the quality of the RCTs included RCTs were found to be suboptimal, and the risk of
bias remained uncertain.

Conclusion: Some evidence from RCTs supported the efficacy and safety of
T&CM in CFS. However, given the methodological and quality heterogenicity of
the included studies, the recommendations of T&CMs in treating CFS remain
inconclusive. To develop better quality evidence about T&CMs for CFS, future
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studies should employ more objective diagnosis standards and outcome
measurements, larger sample size, and better bias control, and ensure the
compliance with the corresponding reporting guidelines.

Systematic Review Registration: https://www.crd.york.ac.uk/prospero/display_
record.php?ID=CRD42022362268, identifier CRD42022362268.
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1 Introduction

Chronic fatigue syndrome (CFS) is a chronic, debilitating disorder
characterized by unexplained fatigue lastingmore than 6 months with
complex cognitive, immune, endocrine, and autonomic dysfunction-
related symptoms (Son, 2019; vant Leven et al., 2010), such as muscle
and joint pain, headache, sore throat, lymph node tenderness, sleep
deficiency, and cognitive or behavioral impairment (Vercoulen et al.,
1994; Carruthers et al., 2011a; Brurberg et al., 2014). Unlike acute
fatigue which usually settles upon sufficient rest or alleviation of
underlying causes, this chronic exhaustion and weakness is
exceptionally problematic as it negatively impacts on individual
physical and social functioning, with a huge burden on the
patient’s family and caregivers, while also having negative social
and economic implications (Matura et al., 2018).

In the United States (Jason et al., 1999), the prevalence of CFS is
approximately 1% and the unemployment rate for people with this
pathological condition is between 35%–69% (Beyond Myalgic
Encephalomyelitis/Chronic Fatigue Syndrome, 2015). In a review
reported by The Institute of Medicine (IOM), it was estimated that
836,000 to 2.5 million people in the United States suffered from CFS,
resulting in financial costs between 17–24 billion (USD) annually
(Collaborators, 2019; Cortes Rivera et al., 2019), while the cost in the
United Kingdom (UK) was around 1,906 (GBP) per person every
3 months (McCrone et al., 2003). Other studies had shown that the
prevalence of the disease varied globally, with 0.77% and 0.76% in
Korea and Japan respectively. Recent systematic reviews or meta-
analyses had produced estimates of the prevalence of CFS that
ranged from 0.76% to 3.28%. This heterogeneity was due to the
different sets of criteria that identified overlapping populations with
slightly different symptom characteristics.

Despite the high prevalence, the gaps in the effective
management of CFS remain. Firstly, the awareness of CFS lagged
behind. It has been reported that up to 90% of people with CFS
remained undiagnosed or misdiagnosed as other conditions (Cho
et al., 2008; Brimmer et al., 2010). Secondly, the diagnosis of CFS is
complicated. For instance, according to the Canadian Consensus
Criteria (CCC) (Carruthers et al., 2011b), the criteria for CFS are
multifaceted including: (a) post-exertional malaise and/or fatigue,
sleep dysfunction and pain; (b) having two or more neurological/
cognitive manifestations and one or more symptoms from two
of the categories of autonomic, neuroendocrine and immune
manifestations; and (c) with the illness persisting for at least
6 months. As chronic fatigue represents a cluster of non-specific
signs and symptoms, there is no single test to confirm a diagnosis
and clinical diagnostic criterion continues to evolve (Bateman et al.,
2021). At present, the diagnosis of chronic fatigue is usually

confirmed following elimination of other possible causes of similar
symptoms. Thirdly, various case definitions or diagnostic criteria
currently exist for CFS including the toolkits based on the
1994 definition of the Center for Disease Control criteria (CDC)
(Fukuda et al., 1994), and the Introduction to International Consensus
(ICC) (Carruthers et al., 2011a), Holmes (Holmes et al., 1988), Oxford
(Sharpe et al., 1991), epidemiological case definition (ECD) (Osoba
et al., 2011), and National Institute for Health and Care Excellence
(NICE) guidelines (National Institute for Health and Care Excellence,
2021). What these diagnostic criteria have in common was the
recommendation of a comprehensive and detailed examination of
the patient’s symptoms, laboratory and further investigations that
helped in differential diagnosis. But they all differ in terms of specific
description of the main and accompanied diseases, as well as
important symptoms of chronic fatigue (Johnston et al., 2014).

Even with an accurate diagnosis, the evidence for appropriate
management of chronic fatigue remains controversial and limited
(Cho et al., 2009; Zhang et al., 2022). No medications for the
treatment of CFS had been approved by the U.S Food and Drug
Administration (FDA). However, many drugs (e.g., rintatolimod, an
immune modulator) were used for CFS without review and approval
(off-label) (Smith et al., 2015). In an FDA survey, treatments for
patients with CFS were divided into two broad categories including
the treatments that targeted the cause of the disease, including
immunomodulators, antivirals, and antibiotics, or the treatment
that targeted specific symptoms or perpetuating factors, including
medications or non-pharmacological treatments (such as yoga,
motor skills, counseling, pacing strategies, and mental exercises)
to treat specific symptoms such as pain, fatigue, autonomic
dysfunction, and sleep dysfunction (CfDEa, 2015). However,
conventional medicines may be prescribed only to achieve
symptomatic relief (Castro-Marrero et al., 2017; Joung et al.,
2019) but the risk of adverse effects is often concerning.
Cognitive-behavioral therapy (CBT) and graded exercise therapy
(GET), which were once commonly recommended for CFS, are now
found to possibly worsen the condition (Friedberg et al., 2019;
Geraghty et al., 2019). Guidelines published in 2021 by NICE
recommend that GET should not be used and that CBT should
only be used to control symptoms and reduce distress, not to aid
recovery. The evidence for other interventions such, as exercise
training (Tai et al., 2022), moxibustion, acupuncture (Fang et al.,
2022), music (Jacquet et al., 2021), qigong, massage and tuina
(Alraek et al., 2011) is still deemed inconclusive.

In light of limited treatment options for CFS, many patients with
CFS, who desire autonomy in management and perceive natural
resources as safe, resorted to modalities of Traditional Medicine
(TM) or Complementary Medicine (CM) as a choice of self-care or
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under the guidance of healthcare practitioners (Chung et al., 2021).
According to the World Health Organization (WHO, 2013), TM is
defined as “the sum of the knowledge, skill and practices based on the
theories, beliefs and experiences indigenous to different cultures,
whether explicable or not, used in the maintenance of health as well
as in the prevention, diagnosis, improvement or treatment of physical
and mental illness” and CM as “a broad set of healthcare practices that
are not part of a country’s own traditional or conventionalmedicine and
are not fully integrated into the dominant healthcare system”.
Depending on the cultural background, the structure of the health
system and the regulations in the local context, different forms of TM
and/or CM practice and preparations may exist. For the purpose of this
study, the prime focus rests on TM and CM preparations (T&CMs),
which may contain single or multiple herbs, animals, vitamins,
minerals, and nutritional compounds in the form of capsules,
tablets, decoctions, drink, pills, granules, or mixtures.

More and more research focused on the anti-fatigue effect of
T&CMs. Reviews reported natural medicines, such as Panax ginseng
C.A. Mey. (Jin et al., 2013). and Lycium barbarum L. (Jin et al., 2013),
for the treatment of fatigue had specific anti-fatigue effects, few toxic
side effects, and were rich in pharmacological activity (Luo et al.,
2019). Pharmacology studies reported that many herbal ingredients
used in T&CMs such as Ginseng root (P. ginseng C.A. Mey.) (Reay
et al., 2006; Hsiao et al., 2018; Yang et al., 2022) and Cordyceps
militaris (Song et al., 2015) have specific anti-fatigue effects. Astragali
Radix was also found to promote the recovery of fatigue by regulating
glucose metabolism, lipid metabolism, and energy metabolism (Li
et al., 2014). Other natural ingredients such as Gynostemma
pentaphyllum (Thunb.) Makino (Lin-Na and Yong-Xiu, 2014),
Portulaca oleracea L. (Xu and Shan, 2014), and L. barbarum L.
(Jin et al., 2013) have shown potentials in improving exercise
capacity (Li et al., 2014). Rehmannia root [Rehmanniae Radix] had
a protective effect on the nerves of mouse brain tissue (Zhang et al.,
2007) According to the theory of Traditional Chinese Medicine, herbs
that nourish “yin” and “blood” such as Angelica root [Angelica
sinensis (Oliv.) Diels] (Kupfersztain et al., 2003) have also been
recommended for chronic fatigue in clinical trials. These
pharmacological studies suggest that T&CMs could be a promising
treatment strategy for CFS.

The number of randomized controlled trials (RCTs) that
investigated the benefits and risks of T&CMs in treating chronic
fatigue has been increasing. Multiple attempts have been made to
systematically evaluate the evidence yielded from these trials. A
Cochrane systematic review in 2009 that aimed to evaluate the
effectiveness of traditional Chinese herbal medicine in treating CFS
was ceased prematurely as no studies were eligible for inclusion due
methodological flaws (Adams et al., 2009). Later on, a meta-analysis
in 2013 showed that T&CMs were more effective than Western
medicine in treating CFS. However, due to the limited number (a
total of 11 studies) and the concerns about the quality of the
included studies, the findings were deemed inconclusive (Peng
et al., 2013). Another systematic review in 2014 also concluded
that the benefits of T&CMs on CFS remained questionable due to
the high risks of study bias and very little was reported about the
safety (Wang et al., 2014). A more recent meta-analysis in
2022 included larger number of studies (a total of 84 trials)
found that Chinese herbal medicine used as an adjuvant or
monotherapy for CFS appeared to be effective to improve fatigue

(Zhang et al., 2022). However, this meta-analysis only studies
concluded in China which may limit the generalizability of the
findings.

Considering the evidence about T&CMs for CFS continues to
emerge, there is a need to continuously and critically review the
evidence available to better inform clinical practice and research
design. Based on the experiences of these above-mentioned reviews,
future analysis should seek to include RCTs that are of well design,
larger sample size, low risks of bias and conducted in multicenter
and reported both the efficacy and safety. Therefore, this review
aimed to provide a more comprehensive and critical update of the
RCTs conducted across the globe that investigated both the efficacy
and safety of T&CMs for the treatment of CFS.

2 Methods

This study was a systematic literature review conducted and
reported in compliance with the updated referred Reporting Items
for Systematic reviews andMeta-Analyses (PRISMA) statement (Page
et al., 2021a). The Consolidated Standards of Reporting Trials
Statement extensions for Chinese Herbal Medicine Formulas
(CONSORT-CHM) (Cheng et al., 2017) and the Cochrane
Collaboration’s Risk of Bias tool (Higgins et al., 2022) were used
in this review to evaluate the reporting quality and the risk of bias of all
included trials. The protocol of this systematic review has been
registered on PROSPERO (CRD42022362268). [https://www.crd.
york.ac.uk/prospero/display_record.php?ID=CRD42022362268].

2.1 Inclusion and exclusion criteria

2.1.1 Inclusion criteria
We included randomized, controlled trials which investigated the

efficacy and/or safety of T&CMs in chronic fatigue involving
participants of any age, gender or ethnic origin, and published in
English or Chinese, between 1 January 2013 and 31 December 2022.
The comparisonmight bemade against the control groups whichmight
use placebo, pharmacological therapy or no treatment. Pharmacological
therapies referred to conventional medicines or other T&CMs such as
traditional Chinese medicine patent prescription.

2.1.2 Exclusion criteria
Studies subjected to exclusion were: 1) reviews, meta-analyses,

protocols, or observational studies; 2) non-randomized or single-
arm clinical trials; 3) pharmacodynamics or pharmacology studies;
4) animal experiments; 5) studies on other non-oral drugs therapies
(such as acupuncture, qigong, music, yoga, and mindfulness); 6)
other disease studies or studies on fatigue due to other diseases; or 7)
studies on non-herbal pharmaceutical ingredients or specific plants
or herbs not listed in T&CMs related standards.

2.2 Outcome measurements

2.2.1 Primary outcomes
The primary outcome measures considered included scoring of

fatigue symptoms using the validated tool Fatigue Scale-14 (FS-14)
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(Chalder et al., 1993) and changes in clinical symptoms of chronic
fatigue syndrome reported using the TCM syndrome score (Luo
et al., 2015). FS-14 scale is a common tool generally considered as
effective in reflecting the level of fatigue. The FS-14 involved
14 items divided into two categories: physical fatigue (1–8) and
mental fatigue (9–14). Higher total score indicated higher severity of
fatigue. On the other hand, the TCM syndrome score table was used
to evaluate the changes in TCM symptoms in specific types of
patients, generally including symptoms such as dreaminess,
dizziness and fatigue. Similar to FD-14 score, higher score
represented more obvious TCM symptoms in CFS patients.

2.2.2 Secondary outcomes
The secondary outcome measures under considered included

the following: other fatigue scales including the fatigue assessment
instrument (FAI) (Schwartz et al., 1993), Chalder Fatigue
Questionnaire (ChFi-11-item or CFQ-11) (Jackson, 2015), the
fatigue severity scale (FSS) (Lerdal, 2020), Multidimensional
Fatigue Inventory (MFI-20) (Shahid et al., 2011a), the fatigue
assessment scale (FAS) (Hendriks et al., 2018), the checklist
individual strengthen (CIS) (Vercoulen et al., 1994), the advanced
trail making test (ATMT) (Arnett and Labovitz, 1995), as well as
assistive tests such as Visual Analogue Scale (VAS) (Shahid et al.,
2011b) and Numerical Rating Scale (NRS) (Gladman et al., 2020).

Other measurement scales might also be considered: 1) Mental
health and mental condition reflected by the self-rating anxiety scale
(SAS) (Zung, 1971), the self-rating depression scale (SDS) (Zung,
1965), Hamilton Depression Scale (HAMD) (Hamilton, 1960),
Hamilton Anxiety Scale (HAMA) (Hamilton, 1959), the
symptom checklist 90 (SCL-90) (Derogatis et al., 1973), Beck
depression inventory test (BDI) (Beck et al., 1961); 2) Quality of
life and health reflected by the 36-item short-form health survey (SF-
36) (Ware and Sherbourne, 1992), World Health Organization
quality of life scale (WHOQOL-BERF) (Skevington et al., 2004),
the EuroQoL 5-dimension 5-level questionnaire (EQ-5D-5L)
(Herdman et al., 2011), the Activity of Daily Living Scale (ADL)
(Hindmarch et al., 1998); 3) Measurements of other items, such as
Pittsburgh sleep quality index (PSQI) (Buysse et al., 1989), insomnia
severity index (ISI) (Chalder and Morin, 1993), the Qi blood yin
yang deficiency questionnaire (QBYY-Q) (Woo et al., 2008), Qi
deficiency Constitution Scoring scale (Bai et al., 2022), the quality of
sexual life with SLQ Questionnaire (Woodward et al., 2002),
psychosocial stress survey for groups (PSSG) (Jiang, 1998), stress
response inventory (SRI) (Kohn and OBrien, 1997).Other
measurements reflecting the status of fatigue or related functions
such as biochemical tests, immune factors, physiological tests, and
nuclear magnetic resonance were also considered.

2.3 Search strategy and study selection

2.3.1 Search strategy
Literature was searched systematically according to the updated

PRISMA statement (Page et al., 2021b) in seven electronic databases
including China National Knowledge Infrastructure (CNKI),
Wanfang Data, Pubmed, Scopus, Web of Science (WOS), Embase,
the Cochrane Library for RCTs to identify RCTs which evaluated
T&CMs in themanagement or treatment of chronic fatigue syndrome

published from the database inception to 31 December 2022. The
search strategy focused on three primary terms, “fatigue”, “traditional
and complementary medicine preparations (T&CMs)” and
“randomized controlled trials (RCTs)”, and was limited to articles
published in English or Chinese. As shown in Table 1, to ensure an
effective search, Medical Subject Headings (MeSH) terms, common
phrases and keywords related to the three primary terms were used to
develop a comprehensive search strategy. Using PubMed as an
example, the search strategy was as follows:

[“Fatigue”(MeSH Terms) OR “chronic fatigue” (MeSH Terms)]
AND [“complementary therapies”(Title/Abstract) OR “medicine,
traditional”(Title/Abstract)] AND [“clinical study” (Filter) OR
“clinical trial ” (Filter) OR “randomized controlled trial” (Filter)].
Two authors (YL, JS) conducted the literature search independently.
A detailed description of each of the search strategies used in each
database is provided in Supplementary Material. The search results
were discussed between these 2 authors (YL, JS) and confirmed by
another author (COLU).

2.3.2 Study selection
The search results, reference lists and citations of included

literature were screened independently by two of the authors
(YL, JS) to identify possibly eligible studies for inclusion.
Duplicates were first removed from the initial search records,
followed by screening of title, abstract and full-text by two of the
authors (YL, JY) for inclusion.

2.4 Data extraction and analysis

All references were classified and archived in Endnote X9. Data
was extracted and recorded in a standard table using Excel 2013.
Under the supervision and guidance of one author (JS), two other
authors (YL, JY) simultaneously extracted the data from five
randomly selected studies to assure quality in data extraction.
The quality check of data extracted from all the included studies
was performed by one author (JS) and confirmed by another author
(COLU). After confirming that no data were missing, relevant data
from all included studies were independently screened and extracted
by two authors (YL, JY) for further analysis, including basic
information about studies, methods, interventions, participants,
outcomes, and overall findings, as listed in Table 2.

2.5 Appraisal of reporting quality

Two of the authors (YL, JY) independently assessed each
included study using the 25-item version of the CONSORT-
CHM 2017 statement (Cheng et al., 2017). Any disagreements in
the assessment results were discussed or negotiated among them and
later confirmed with the other two authors (JS, COLU). The
CONSORT-CHM 2017 statement provided a grading system
devised for each criterion that was used to determine the strengths
and weaknesses of clinical trials of T&CMs interventions. According
to the degree of conformity, the assessment results for each item were
determined as non-existent, partially present (for example, if some
aspects of the CONSORT project are missing or poorly described),
and fully compliant.
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2.6 Assessment of risks of bias

Referring to the Cochrane guidelines, each study included was
critically appraised independently by two of the authors (YL, JY)
using the Cochrane Risk of Bias tool. The judgment was based on the

definition of the recommendation by the Cochrane Handbook for
Systematic Reviews of Interventions, and the assessment result for
each item were grouped into one of the following three categories:
“low risk of bias”, “unclear risk of bias”, and “high risk of bias”.
Further explanation about the risk assessment is shown in Table 3.

TABLE 1 Search term identifiers.

Primary terms Entry search terms in English Entry search terms in Chinese

1. fatigue Lassitude 慢性疲勞綜合征

myalgic encephalomyelitis 肌痛性腦脊髓炎

Chronic Fatigue 肌痛性腦脊髓炎

Fatigue Syndrome* 慢性疲勞免疫功能紊亂綜合征

Chronic Fatigue Syndrome* 病毒感染後疲勞綜合征

Chronic Fatigue Fibromyalgia Syndrome* 疲勞

Fatigue Disorder* 慢性疲勞

Postviral Fatigue Syndrome* CFS

Chronic Fatigue and Immune Dysfunction Syndrome*

2. traditional and complementary medicine preparations (T&CMs) Complementary Therapies[MeSH] 中藥

“medicine, traditional” [Mesh] 藥物療法

“Drugs, Chinese Herbal” [Mesh] 植物中藥

“Medicine, Chinese Traditional” [Mesh] 飲片

Plant Extracts[MeSH] 中藥配方顆粒

“Plant Preparations” [Mesh] 草藥

complementary medicine*

alternative medicine*

herbal medicine*

Chinese medicine*

folk medicine*

herb*

phytotherapy

nutraceutical*

pharmaceutical plant*

plant preparation*

medicinal plant*

plant medicinal product*

folk remed*

3. randomized controlled trials (RCTs) clinical 臨床

trial* 實驗

clinical study* 試驗

療效

觀察

1) AND, retrieves results that include all the search terms. 2)* Including but not limited to.
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3 Results

3.1 Search results

Based on the PRISMA guidelines, screening process was
conducted as shown in Figure 1. Initially, 6,170 records were
yielded through searching of the seven electronic databases, and
33 records that met the criteria were found in the citations of other
reviews, for a total of 6,203 records. After removing 4,098 duplicates,
3,985 articles were retained for further screening. During the process
of screening by title and abstract, 2,191 records were excluded due to
multiple reasons: completely irrelevant study or publication type
(review or meta-analysis or protocol articles or animal experiments,
etc.) (n = 649); focus on other diseases or symptoms of fatigue
developed from other diseases: (n = 2,191); interventions using non-
oral treatment other than T&CMs such as music, food, acupuncture,
moxibustion or others (n = 1,061). Subsequently, the full text of
117 records were further assessed for eligibility of which 55 were
excluded. Given the timeliness of the evidence, only trials published
between 1 January 2013 and 31 December 2022 were included,
resulting in 49 studies being excluded. To avoid a high placebo effect
and to get the better validate effectiveness, single-arm RCTs were
excluded (n = 6). Eventually, 62 trials were eligible for analysis in this
review.

3.2 Description of studies

Among the 62 studies included in this review, 57 trials were
published in Chinese and 5 trials were published in English. The
RCTs were conducted in China (n = 58) (81-138) and Korea (n = 4)
(Kim et al., 2013; Joung et al., 2019; Sung et al., 2020; Shin et al.,
2021). All trials set a parallel design with double-arm or triple-arm.
More details are shown inSupplementary Table S8. All but one trial
(Dai et al., 2014) did not report specific information about the place
or way of participant recruitment, including hospitals or medical
centers. Among them, five studies were multi-center trials (n = 5)
(Joung et al., 2019; Ma et al., 2019; Shin et al., 2021; Ma et al., 2022;
Wu et al., 2022), and the rest were single-center trials (n = 56) (81,
84-98, 100-139, 141).

3.3 Participants

As shown in Supplementary Table S8; Table 4,195 participants,
with 2,221 males and 2,842 females (the number of males and
females included in 2 of the studies (Dai et al., 2014; Liu et al., 2021)
were not detailed), were eventually allocated into the test groups (n =
2,704) and the control or comparison groups (n = 2,497).
Participants in the included trials ranged in age from 15 to

TABLE 2 Relevant data from studies included.

Data category Items

1. Basic information of study ⁃ Information on the first author

⁃ Publication year and language

⁃ Recruitment center

2. Methods ⁃ Trial design

⁃ Date and setting of the trial

⁃ Criteria for inclusion and exclusion of participants

⁃ Criteria for diagnosing patients (either according to the theories of TM or the diagnosis criteria
of modern medicine)

3. Intervention ⁃ The T&CMs and its dosage used in the experimental group

⁃ The comparator in the control groups

⁃ Intervention duration

⁃ Duration of follow-up were recorded

4. Participants ⁃ The number of participants in the randomization phase

⁃ The number of participants in the analysis phase

⁃ Mean age

⁃ The sex ratio

⁃ History of chronic fatigue

⁃ Dropouts

5. Outcomes and overall findings ⁃ Efficacy assessed statistically in terms of primary outcomes, secondary outcomes, and other outcomes

⁃ Safety assessed either quantitatively or qualitatively in terms of adverse effects reported
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75 years, with majority between 20 and 65 years. Four trials included
adolescents with participants aged 15–44 years (Wang, 2014; Liu A.
et al., 2015; Yang and Liang, 2016; Li, 2017). Three trials recruited
middle-aged and older participants (45–70 years) (Li and Cao, 2015;
Hu, 2019; Guo and Huang, 2022). Most included RCTs had no
gender requirement. Two trials recruited female patients only (Zhao
et al., 2013; Li and Cao, 2015) and two included male participants
only (Sun et al., 2016; Wei et al., 2017).

Fifty-nine trials reported the history of participants with CFS,
out of them, twenty-six trials only reported the range of
participants’ history (Wang, 2014; Liu Y. et al., 2015; Liu A.
et al., 2015; Gao and Pang, 2015; Li and Cao, 2015; Wang et al.,
2015; Gao and Pang, 2016; Huang et al., 2016; Huang et al., 2017;
Wei et al., 2017; Ou et al., 2018; Wu et al., 2018; Liu et al., 2019b;
Liu et al., 2019c; Ding, 2019; Joung et al., 2019; Li et al., 2019; Lin
et al., 2019; Ma et al., 2019; Kan et al., 2021; Liu et al., 2021; Shin
et al., 2021). Twenty-two trials reported the range of participants’
history with mean history and standard deviation in the test and
control groups (Xu D. et al., 2013; Xu Z. et al., 2013; Zhao et al.,
2013; Liu et al., 2014; Guo and Guo, 2015; Li, 2015; Wu et al., 2016;
Yang and Liang, 2016; Wang, 2017; Du, 2018; Li et al., 2018; Liu
and Cai, 2018; Liu Y. et al., 2019; Hu, 2019; Mao, 2020; Sheng,
2020; Chen, 2021; Guo and Huang, 2022; Huang et al., 2022; Zhou
et al., 2022). Three trials reported the average history of
participants without providing the standard deviation (Su, 2013;
Teng et al., 2014; Liu F. et al., 2019). Eight trials reported mean
history and standard deviation in the test and control groups
without the range of participants’ history (Kim et al., 2013; Niu
et al., 2014; Wang, 2019; Dong, 2020; Sung et al., 2020; Li et al.,

2022; Ma et al., 2022; Wu et al., 2022). The remaining three trials
provided no information about the participants’ CFS condition (Li,
2017; Li, 2020; Zhang, 2020).

A total of 44 participants withdrew from ten trials (Zhao et al.,
2013; Huang et al., 2016; Huang et al., 2017; Joung et al., 2019;
Huang et al., 2020; Sung et al., 2020; Kan et al., 2021; Li et al., 2022;
Ma et al., 2022; Wu et al., 2022), none of which exceeded 10% of the
sample size in each trial, participant withdrew before intervention
started in two trials, the rest dropped out during treatment, and only
one trial reported specific reasons, details as shown in
Supplementary Table S8, but did not report the reasons for dropout.

As shown in Table 4, among the included RCTs, the types of
participants varied. Their eligibility was determined using different
methods and criteria. Most of the participants recruited were
diagnosed according the relevant standards of both Traditional
Chinese Medicine and Modern Medicine (n = 41) (83-88, 91, 94-
96, 98-102, 104, 105, 109-115, 118-125, 127-133, 135, 137),
participants recruited for the included studies were only
diagnosed for CFS according to the diagnosis standards in
Modern Medicine (n = 15) (Kim et al., 2013; Su, 2013; Dai et al.,
2014; Huang et al., 2017; Wu et al., 2018; Ding, 2019; Liu F. et al.,
2019; Joung et al., 2019; Sung et al., 2020; Kan et al., 2021; Shin et al.,
2021). In the remaining 6 studies, participants were recruited for
diagnosis solely based on the relevant standards of Traditional
Chinese Medicine (n = 6) (Li, 2017; Hu, 2019; Wang, 2019; Li,
2020; Mao, 2020; Zhou et al., 2022). Clear diagnostic details
indicating CFS were presented in Table 4, including medical
history enquiry, laboratory tests or physical examinations, as well
as relevant fatigue scale scores to confirm the severity of CFS.

TABLE 3 Level of risks of bias.

Risk items Low risk of bias Unclear risk of bias High risk of bias

1. Sequence
generation

Random methods used were described (e.g.,
table of random numbers, random block, or
computer random number generation)

Information about sequence generation was
unknown or difficult to judge

A non-random method in the sequence
generation process was indicated

2. Allocation
concealment

Participants and the researchers who recruited
subjects were not able to predict the allocation
(e.g., center assignment, identical containers,
opaque sealed envelopes)

No specified information about the allocation
methods (e.g., only reported the ratio of different
groups)

Other methods unable to be hidden were used to
allow participants or the researchers who
recruited subjects to predict allocations

3. Blinding of
participants and
personnel

The study described the trial as blinding and
mentioned the methods of blinding to make sure
that the allocation of interventions in the study
was not known to participants and trial
researchers

Blinding and the methods in the study were not
mentioned or used blinding methods without
any descriptions, or related outcome was not
reported in the studies

Blinding was not used or was incomplete, or the
blinding might be broken

4. Blinding of
outcome assessment

The study described the trial as blinding and
mentioned the methods of blinding to make sure
that the allocation of interventions in the study
was not known to outcome evaluators

The study described the trial as blinding and
mentioned the methods of blinding to make sure
that the allocation of interventions in the study
was not known to outcome evaluators

Blinding was not used or was incomplete, or the
blinding might be broken

5. Incomplete
outcome data

No missing data in the study or the missing data
did not affect the results, or the analysis treated
the missing data in an appropriate way

Information was incomplete, and it was difficult
to judge whether the data was complete

The number of participants and causes of
absence between groups in the studies was
unbalanced or other causes affected the effect
size of the intervention

6. Selective outcome
reporting

A study proposal or all desired outcomes in
published studies

Difficult to determine whether there was a risk of
selective reporting of results due to incomplete
information

Important outcomes were not reported in the
studies, or methods of measurement and data
analysis for unspecified indicators were reported

7. Other bias No other sources of bias in the studies Insufficient information to determine whether to
cause an important risk of bias or no good
justification or evidence that could lead to bias

Potential biases or some other issues related to
particular study designs in the studies
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TABLE 4 Eligibility of study participants for chronic fatigue in the included RCTs.

Reference Diagnostic criteria* Inclusion criteria and
exclusion criteria

TCM Type of
patient

WM Physical
examinations

Clinical
data and
medical
history

Indicators Degree
of severity

Exclusion

Zhou et al. (2022) Other literature or teaching materials Heart and
Spleen

deficiency

N/A N/A N/A N/A N/A 2,6

Wu et al. (2022) N/A Qi and Yin
deficiency

CDC1994 Y N/A N/A N/A 1,2,5,6

Ma et al. (2022) Guidelines for clinical research of CM2002 Qi and Yin
deficiency

CDC1994 Y N/A N/A N/A N/A

Li et al. (2022) Guidelines for clinical research of CM2002 Qi deficiency CDC1994 N/A N/A N/A N/A 6

Huang et al. (2022) Guidelines for clinical research of CM2002 Qi deficiency CDC1994 N/A N/A 8≤HAMD score≤35 and
(or) 7≤HAMA score≤28

N/A 1,2,3,6

Guo and Huang (2022) Other literature or teaching materials Qi and Blood
deficiency

CDC1994 N/A Y N/A N/A 4,5,6

Liu et al. (2021) Guidelines for clinical research of CM2002 Liver
depression and

Spleen
deficiency

CDC1994 Y N/A N/A N/A 2,6

Chen (2021) CM clinical diagnosis and treatment
terminology 1997

Liver
depression and

Spleen
deficiency

CDC1994 Y N/A N/A N/A 2,6,7

Shin et al. (2021) N/A N/A CDC1994 N/A N/A CIS score>76 N/A 2,4,5,6

Kan et al., 2021 N/A N/A CDC1994 N/A N/A N/A N/A 1,3,5

Zhang (2020) N/A N/A Other literature or
teaching materials

N/A N/A N/A N/A 2

Sheng (2020) Guidelines for clinical research of CM2002 Liver
depression and

Spleen
deficiency

CDC1994 N/A N/A N/A N/A N/A

Mao (2020) Other literature or teaching materials Spleen, Kidney
and Yang
deficiency

N/A N/A N/A N/A N/A 5,6

(Continued on following page)
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TABLE 4 (Continued) Eligibility of study participants for chronic fatigue in the included RCTs.

Reference Diagnostic criteria* Inclusion criteria and
exclusion criteria

TCM Type of
patient

WM Physical
examinations

Clinical
data and
medical
history

Indicators Degree
of severity

Exclusion

Li (2020) Other literature or teaching materials Spleen and Qi
deficiency

N/A N/A N/A N/A N/A N/A

Huang et al. (2020) Other literature or teaching materials Qi deficiency CDC1994 N/A N/A N/A N/A 1,2,6,7

Dong (2020) CM clinical Diagnosis and treatment
terminology 1997

Spleen
deficiency and
humid heat

CDC1994 N/A Y N/A N/A 2,4

Sung et al. (2020) N/A N/A CDC1994 Y N/A N/A N/A N/A

Yang et al. (2019) Other literature or teaching materials Kidney
deficiency

CDC1994 N/A Y, 6–18 m N/A N/A 1,2,6

Wang (2019) Other literature or teaching materials Liver
depression and

Spleen
deficiency

N/A N/A N/A N/A N/A N/A

Shi and Zha (2019) Guidelines for clinical research of CM2002 Liver
depression and

Spleen
deficiency

CDC1994 N/A N/A N/A N/A 1,2,6

Ma et al. (2019) Other literature or teaching materials Deficiency
syndrome

CDC1994 N/A N/A N/A N/A 1,2,6

Liu et al. (2019a) CM clinical diagnosis and treatment terminology 1997 Spleen and
kidney

deficiency

CDC1994 N/A N/A N/A N/A 1,6

Liu et al. (2019b) Guidelines for clinical research of CM2002 Liver
depression and

Spleen
deficiency

CDC1994 N/A N/A N/A N/A N/A

Liu et al. (2019c) Guidelines for clinical research of CM2002 Liver
depression and

Spleen
deficiency

CDC1994 N/A N/A N/A N/A N/A

Liu et al. (2019d) N/A N/A CDC1994 N/A N/A N/A N/A 1,2,3

Lin et al. (2019) Guidelines for clinical research of CM2002 Qi and Blood
deficiency

CDC1994 N/A N/A N/A N/A 1,2
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TABLE 4 (Continued) Eligibility of study participants for chronic fatigue in the included RCTs.

Reference Diagnostic criteria* Inclusion criteria and
exclusion criteria

TCM Type of
patient

WM Physical
examinations

Clinical
data and
medical
history

Indicators Degree
of severity

Exclusion

Li et al. (2019) Guidelines for CFS with TCM 2008 Kidney
deficiency

CDC1994 Y N/A N/A N/A 1,24

Hu (2019) Other literature or teaching materials Liver
depression and

Spleen
deficiency

N/A N/A N/A N/A N/A N/A

Ding (2019) N/A Heart and
Spleen

deficiency

CDC1994 N/A N/A N/A N/A 2,5

Joung et al. (2019) N/A N/A CDC1994 N/A N/A N/A N/A 1

Wu et al. (2018) N/A Heart and
Spleen

deficiency

CDC1994 N/A N/A N/A N/A 1

Ou et al. (2018) Guidelines for clinical research of CM2002 Heart and
Spleen

deficiency

CDC1994 Y N/A blood pressure, or blood
glucose were detected

N/A 2

Liu and Cai (2018) Other literature or teaching materials Liver
depression and

Spleen
deficiency

CDC1994 Y N/A blood pressure, or blood
glucose were detected

N/A 1,2,6

Li et al. (2018) Internal Medicine of TCM N/A CDC1994 N/A N/A N/A N/A N/A

Du (2018) CM clinical diagnosis and treatment terminology 1997 Kidney and Yin
deficiency

CDC1994 N/A N/A N/A N/A 1,2,4,6

Zheng et al. (2017) Guidelines for clinical research of CM2002 Liver
depression,
Spleen and
Kidney

deficiency

CDC1994 N/A N/A N/A N/A 1,2,3

Wei et al. (2017) Guidelines for clinical research of CM2002 Liver and
Kidney

deficiency

CDC1994 Y N/A 0.7–3.5 g/L < IgA <0.7 g/
L

7.0–16.6 g/L <
IgG <7.0 g/L
0.5–2.6 g/L <
IgM <0.5 g/L

N/A N/A
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TABLE 4 (Continued) Eligibility of study participants for chronic fatigue in the included RCTs.

Reference Diagnostic criteria* Inclusion criteria and
exclusion criteria

TCM Type of
patient

WM Physical
examinations

Clinical
data and
medical
history

Indicators Degree
of severity

Exclusion

Wang (2017) Guidelines for CFS with TCM 2008 Spleen and
kidney

deficiency

CDC1994 N/A N/A N/A N/A 1,2,3

Li (2017) Other literature or teaching materials Qi deficiency N/A N/A N/A N/A N/A N/A

Huang et al. (2017) N/A N/A CDC1994 N/A N/A N/A N/A 2,6,7

Yang and Liang (2016) Other literature or teaching materials Yang
deficiency

CDC1994 Y N/A, ≥6 m Routine laboratory tests N/A 1,2

Wu et al. (2016) Guidelines for clinical research of CM2002 Spleen and
kidney

deficiency

CDC1994 N/A N/A Daosheng Four
Diagnostic Instrument

N/A 2

Sun et al. (2016) Guidelines for clinical research of CM2002 Liver
depression and

Kidney
deficiency

CDC1994 N/A N/A N/A N/A 1,2

Huang et al. (2016) Internal Medicine of TCM N/A CDC1994 N/A N/A N/A N/A 1,2,7

Gao and Pang (2016) Guidelines for CFS with TCM 2008 Liver
depression and

Spleen
deficiency

CDC1994 Y N/A blood pressure, or blood
glucose were detected

N/A 1,2,6

Wang et al. (2015) Other literature or teaching materials Qi deficiency CDC1994 Y N/A N/A N/A 1,2,3,4,6

Liu et al. (2015a) CM clinical diagnosis and treatment terminology 1997 Liver
depression and

Blood
deficiency

CDC1994 N/A N/A N/A N/A 1,6

Liu et al. (2015b) Internal Medicine of TCM Spleen and Qi
deficiency,

Liver
depression and
stagnation

CDC1994 Y N/A, ≥6 m Routine laboratory tests N/A 1,2

Li (2015) N/A Liver
depression and

Spleen
deficiency

CDC1994 N/A N/A N/A N/A 1
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TABLE 4 (Continued) Eligibility of study participants for chronic fatigue in the included RCTs.

Reference Diagnostic criteria* Inclusion criteria and
exclusion criteria

TCM Type of
patient

WM Physical
examinations

Clinical
data and
medical
history

Indicators Degree
of severity

Exclusion

Li and Cao (2015) Guidelines for clinical research of CM2002 Spleen and
kidney

deficiency,
Liver

depression and
stagnation

CDC1994 N/A N/A N/A N/A 1,2

Guo and Guo (2015) Internal Medicine of TCM Liver
depression and

Spleen
deficiency

CDC1994 Y N/A No positive physical
signs, blood pressure, or

blood glucose were
detected

N/A 2,5,7

Gao and Pang (2015) Guidelines for CFS with TCM 2008 Liver
depression and

Spleen
deficiency

CDC1994 Y N/A blood pressure, or blood
glucose were detected

N/A 1,2,6

Wang et al. (2014) Internal Medicine of TCM Spleen and Qi
deficiency,

Liver
depression and
stagnation

CDC1994 Y N/A, ≥6 m Routine laboratory tests N/A 1,2

Teng et al. (2014) Guidelines for clinical research of CM2002 Qi deficiency CDC1994 N/A N/A N/A N/A 1,2,3

Niu et al. (2014) CM clinical diagnosis and treatment terminology 1997 Liver
depression and

Kidney
deficiency

CDC1994 Y N/A Routine laboratory tests N/A 1,2

Liu et al. (2014) Internal Medicine of TCM Spleen and Qi
deficiency,

Liver
depression and
stagnation

CDC1994 Y N/A, ≥6 m Routine laboratory tests N/A 1,2

Dai et al. (2014) N/A Deficiency
syndrome

CDC1994 Y N/A, 6–18 m Routine laboratory tests severe N/A

Zhao et al. (2013) Guidelines for clinical research of CM2002 Qi and Blood
deficiency

CDC1994 Y N/A N/A N/A 7

Xu et al. (2013a) N/A N/A CDC1994 N/A N/A N/A N/A N/A
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TABLE 4 (Continued) Eligibility of study participants for chronic fatigue in the included RCTs.

Reference Diagnostic criteria* Inclusion criteria and
exclusion criteria

TCM Type of
patient

WM Physical
examinations

Clinical
data and
medical
history

Indicators Degree
of severity

Exclusion

Xu and Wang (2013) Internal Medicine of TCM Liver
depression and

Spleen
deficiency

CDC1994 N/A N/A N/A N/A 2,3,4,6,7

Sun (2013) N/A N/A CDC1994 N/A N/A N/A N/A 2

Kim et al. (2013) N/A N/A CDC1994 N/A N/A BDI score < 29 and STAI
score <70

ICF 1,3,5,6

1Examination to evaluate fatigue caused by other diseases.
2Other diseases (chronic diseases such as cardiovascular, rheumatism and immunity, cancer, infection, mental illness) or.
3Check items for abnormalities (blood pressure, blood sugar, BMI value).
4Past medical history (smoking, alcoholism, drug abuse, recent use of other drugs, or recent participation in other experiments).
5Other interventions (use of other drugs Special populations (pregnant and nursing women, mentally unstable or involuntary women, night workers, researchers).
6Individual patient circumstances (inability to check, poor compliance, failure to provide outcome measures).

Routine laboratory tests: CBC, urinalysis, erythrocyte sedimentation rate, electrolytes, blood glucose, liver function, renal function, thyroid-stimulating hormone.

Others: other literature or teaching materials.
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TABLE 5 The results of the outcome measurements of the RCTs included in the review.

Reference Primary
outcome

Second
outcome

Other test Overall efficacy
rate

Mild
adverse
effects

Serious
adverse
reactions

Zhou et al. (2022) FS-14*, TCM
syndrome score*

A:FAS* "BI:NK cell* T: 87.84% C: 73.97% ADR1 None

Wu et al. (2022) FS-14*, TCM
syndrome score*

C:SF-36* IF:T cell*(CD3+, CD4 + and CD8+T),IgA*,IgM*,IgE*" T: 98.0% C: 84.0% ADR2 None

Ma et al. (2022) FS-14*, TCM
syndrome score*

None None T: 98% C: 84% ADR2 None

Li et al. (2022) FS-14*, TCM
syndrome score*

None IF:IgG*,IgA*,IgM* T: 97.5% C: 82.9% N/A N/A

Huang et al. (2022) FS-14*, TCM
syndrome score*

B:HAMD*,HAMA* IF:IL-6*,TNF-α*, and IgG*,IgA*,IgM* TCM syndrome T: 90.00% C: 66.67% FS-14
T: 86.67% C: 60.00%

N/A N/A

Guo and Huang
(2022)

FS-14* B:SDS*,SAS* NMR (1H-MRS)* T: 93.33% C: 63.33% ADR3 None

Liu et al. (2021) FS-14*, TCM
syndrome score*

D:VAS* None T: 88.89% C: 36.11% None None

Chen (2021) None E:PSQI* None T: 87.9% C: 66.7% None None

Shin et al. (2021) None B:SDS*,SAS* None T: 35.4% C:54.2% p = 0.101 ADR4 None

Kan et al., 2021 None A:FAI*,CFQ-11* None T(H):81.4% T(L):72.4% C: 65.50% ADR5 none

Zhang (2020) None A:FSS*,CFQ-11*,CIS BI:Blood ammonia, glucose, free fatty acid, creatine kinase, C-reactive protein,
lactic acid, estradiol (only for females), and testosterone (only for males);

ALT,AST,GGT, and BUN

None N/A N/A

Sheng (2020) FS-14** C:EQ-5D 5L None T: 91.67% C: 65.50% N/A N/A

Mao (2020) FS-14* D:VAS* IF:TNF-α*,IL-6*,IFN-γ*, and IL-1β* T: 96.67% C: 79.31% N/A N/A

Li (2020) None E:PSQI,QBYY-Q* None T: 94.44% C: 77.78% N/A N/A

Huang et al. (2020) TCM syndrome score* A:CFQ-11*** None T: 92.5% C: 87.5% None None

Dong (2020) TCM syndrome score* C:WHOQOL-BERF** None T: 92.50% C: 72.50% N/A N/A

Sung et al. (2020) None E:SLQ** None None None None

Yang et al. (2019) None A:MFI-20* BI:Antioxidants: d-ROMs, TBARS, BAP, and SOD; Cortisol concentration:
salivary cortisol

T: 90.00% C: 60.00% N/A N/A

Wang (2019) None C:SF-36* None T: 97.5% C: 82.5% N/A N/A

Shi and Zha (2019) FS-14*, TCM
syndrome score*

None None T: 89.74% C: 68.29% None None

(Continued on following page)
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TABLE 5 (Continued) The results of the outcome measurements of the RCTs included in the review.

Reference Primary
outcome

Second
outcome

Other test Overall efficacy
rate

Mild
adverse
effects

Serious
adverse
reactions

Ma et al. (2019) FS-14** E:PSQI* None T: 90.0% C: 77.5% N/A N/A

Liu et al. (2019a) None C:SF-36* None T: 93.33% C: 73.33% N/A N/A

Liu et al. (2019b) FS-14** A:FAI* BI:SOD*, LPO*, GSH-Px*, MDA*, CAT* T: 88.89% C: 36.11% None None

Liu et al. (2019c) FS-14**, TCM
syndrome score**

C:WHOQOL-BERF* IF:TNF-α*,IL-1β*,IL-6*, and IFN-γ* T: 88.89% C: 36.11% None None

Liu et al. (2019d) FS-14* E:ADL* IF:IgG*,IgA*,IgM* T: 90.0% C: 80.0% N/A N/A

Lin et al. (2019) None A:FSS,CFQ-11 None T: 94.0% C: 48.0% N/A N/A

Li et al. (2019) TCM syndrome score* B:BDI None T: 88.57% C: 60.00% None None

Hu (2019) TCM syndrome score* C:EQ-5D 5L None T: 96.9% C: 72.7% N/A N/A

Ding (2019) TCM syndrome score* D:VAS None T: 93.33% C: 70.00% N/A N/A

Joung et al. (2019) None E:ISI,SRI None None ADR6 None

Wu et al. (2018) TCM syndrome score* B:SAS* BI: Oxidative Stress, and Cytokines T: 95.35% C: 72.09% N/A N/A

Ou et al. (2018) TCM syndrome score* A:MFI-20* IF:IgA*,IgG*, and IgM* T: 85.0% C: 67.5% None None

Liu and Cai (2018) TCM syndrome score* None None T: 92.68% C: 75.61% ADR7 None

Li et al. (2018) None None None T: 96.67% C: 76.67% ADR8 None

Du (2018) FS-14*, TCM
syndrome score*

None None T: 90.74% C: 75.93% N/A N/A

Zheng et al. (2017) FS-14**, TCM
syndrome score**

None IF:IgA,IgG, and IgM T: 91.1% C: 71.1% N/A N/A

Wei et al. (2017) TCM syndrome score* None IF:IL-6**,TNF-α**, and INF-γ** T: 77.78% (clinical) C: 76.6% (clinical) T:
80.00% (scale) C: 56.67% (scale)

N/A N/A

Wang (2017) None None IF:IgA, IgG and IgM T: 84.29% C: 61.53% N/A None

Li (2017) None A:ATMT* None T: 96.67% C: 76.67% N/A N/A

Huang et al. (2017) FS-14* D:VAS* None None ADR9 none

Yang and Liang
(2016)

FS-14* None BI* T: 90.0% C: 76.7% N/A N/A

Wu et al. (2016) TCM syndrome score* None None T: 95.24% C: 78.95% ADR10 None

(Continued on following page)
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TABLE 5 (Continued) The results of the outcome measurements of the RCTs included in the review.

Reference Primary
outcome

Second
outcome

Other test Overall efficacy
rate

Mild
adverse
effects

Serious
adverse
reactions

Sun et al. (2016) FS-14*, TCM
syndrome score*

None None T: 90.00% C: 70.00% ADR11 None

Huang et al. (2016) None A:FSS,CFQ-11(NRS) None None N/A N/A

Gao and Pang
(2016)

TCM syndrome score* C:SF-36 NMR(1H-MRS)* T: 91.43% C: 74.29% N/A N/A

Wang et al. (2015) FS-14*, TCM
syndrome score***

D:VAS None T: 86.67% C: 68.33% N/A N/A

Liu et al. (2015a) FS-14* None None None N/A N/A

Liu et al. (2015b) FS-14** None None None N/A N/A

Li (2015) None A:FAI* None T: 97.06% C: 85.29% N/A N/A

Li and Cao (2015) None None None T: 91.9% C: 56.8% N/A N/A

Guo and Guo
(2015)

FS-14* None None T: 93.33% C: 75.56% ADR12 None

Gao and Pang
(2015)

TCM syndrome score* None BI T: 91.43% C: 74.29% N/A N/A

Wang et al. (2014) FS-14*, TCM
syndrome score*

None None T: 97.14% C: 77.14% N/A N/A

Teng et al. (2014) None None None T: 93.3% C: 66.7% N/A N/A

Niu et al. (2014) FS-14* None None None N/A N/A

Liu et al. (2014) FS-14** B:HAMD*,HAMA* None T: 92.5% C: 70.0% N/A N/A

Dai et al. (2014) None E:Qi deficiency Constitution
Scoring scale*

None T: 85.00% C: 45% N/A N/A

Zhao et al. (2013) None A:MFI-20* None T: 89.1% C: 61.8% N/A N/A

Xu et al. (2013b) FS-14** C:SF-36* Relapse rate T: 95.00% C: 78.57% N/A N/A

Xu and Wang
(2013)

FS-14* E:PSSG None T: 92.86% C: 73.81% ADR13 None

Sun (2013) None B:SDS*,SAS* None T: 93.33% C: 66.67% N/A N/A

(Continued on following page)
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WithModernMedicine, the common diagnosis criteria reported
in the studies was developed by the CDC in 1994 (Fukuda et al.,
1994). Other tools from Modern Medicine used as diagnosis criteria
included scales such as CIS score higher than 76 points at baseline
(Shin et al., 2021), Korean version of the BDI score lower than
29 points and the Korean translation of the State–Trait Anxiety
Inventory (STAI) score lower than 70 points (Kim et al., 2013),
Hamilton Depression Scale (HAMD) scores on a scale of 8–35 point,
and (or) Hamilton Anxiety Scale (HAMA) scores on a scale of
7–28 point (Huang et al., 2022). Laboratory tests (Dai et al., 2014; Liu
et al., 2014; Wang, 2014; Liu A. et al., 2015; Yang and Liang, 2016)
were used as another major diagnostic method inModernMedicine,
including complete blood count (CBC), urinalysis, erythrocyte
sedimentation rate, electrolytes, blood glucose, liver function,
renal function, thyroid-stimulating hormone. The diagnostic
method applicable to both modern and traditional medical
diagnostic was the investigation of past medical history (Dai
et al., 2014; Liu et al., 2014; Wang, 2014; Liu A. et al., 2015;
Yang and Liang, 2016; Yang et al., 2019; Dong, 2020; Guo and
Huang, 2022), including clinical data inquiry. More details were
shown in Table 4.

According to the theory of Traditional ChineseMedicine, fatigue in
participants of the included studies was diagnosed based on the
Guidelines for clinical research of new traditional Chinese medicines
(2002) (Zheng, 2002), Clinical research guidelines for the treatment of
chronic fatigue syndrome by new Chinese medicine drugs (2008) (Luo
et al., 2008), State Administration of Traditional Chinese Medicine.
Clinical diagnosis and treatment terminology and syndrome of
traditional Chinese medicine (1997) (WHO, 1997), multiple versions
of internal Medicine of Traditional Chinese Medicine textbooks (Zhou,
2007), and other literature or teaching materials. Referring to these
criteria, participants were classified into the following 19 categories,
namely, Liver depression and Spleen deficiency (n = 14) (Xu Z.
et al., 2013; Gao and Pang, 2015; Guo and Guo, 2015; Li, 2015; Gao
and Pang, 2016; Liu and Cai, 2018; Liu et al., 2019b; Liu et al.,
2019c; Hu, 2019; Shi and Zha, 2019; Wang, 2019; Sheng, 2020;
Chen, 2021; Liu et al., 2021), Qi deficiency (n = 6) (Teng et al.,
2014; Wang et al., 2015; Li, 2017; Huang et al., 2020; Huang et al.,
2022; Li et al., 2022), Heart and Spleen deficiency (n = 4) (Ou et al.,
2018; Wu et al., 2018; Ding, 2019; Zhou et al., 2022), Qi and Blood
deficiency (n = 3) (Zhao et al., 2013; Lin et al., 2019; Guo and
Huang, 2022), Spleen and kidney deficiency (n = 3) (Wu et al.,
2016; Wang, 2017; Liu Y. et al., 2019), Spleen and Qi deficiency,
Liver depression and stagnation (n = 3) (Liu et al., 2014; Wang,
2014; Liu A. et al., 2015), Qi and Yin deficiency (n = 2) (Ma et al.,
2022; Wu et al., 2022), Kidney deficiency (n = 2) (Li et al., 2019;
Yang et al., 2019), Deficiency syndrome (n = 2) (Dai et al., 2014;
Ma et al., 2019), Liver depression and Kidney deficiency (n = 2)
(Niu et al., 2014; Sun et al., 2016), Spleen, Kidney and Yang
deficiency (n = 1) (Mao, 2020), Spleen and Qi deficiency (n = 1)
(Li, 2020), Spleen deficiency and humid heat (n = 1) (Dong, 2020),
Kidney and Yin deficiency (n = 1) (Du, 2018), Liver depression,
Spleen and Kidney deficiency (n = 1) (Zheng et al., 2017), Liver
and Kidney deficiency (n = 1) (Wei et al., 2017), Yang deficiency
(n = 1) (Yang and Liang, 2016), Liver depression and Blood
deficiency (n = 1) (Liu Y. et al., 2015), Spleen and kidney
deficiency, and Liver depression and stagnation(n = 1) (Li and
Cao, 2015).TA
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TABLE 6 Evaluation of included trial studies using the CONSORT-CHM statement.

Reference Title Abstract Keywords Background Objectives Trial
design

Participants Interventions Outcomes Sample
size

Randomization Allocation Implementation Blinding

Zhou et al.
(2022)

△ △ △ △ △ △ ○ △ ○ × ○ × × ×

Wu et al. (2022) ○ △ △ △ △ △ ○ △ ○ × △ × △ ○

Ma et al. (2022) △ △ △ △ △ ○ ○ △ ○ × ○ ○ ○ ○

Li et al. (2022) ○ △ △ △ △ △ ○ △ ○ × △ × × ×

Huang et al.
(2022)

△ △ △ △ △ ○ ○ △ ○ ○ ○ × × ×

Guo and Huang
(2022)

△ △ △ △ ○ ○ ○ △ ○ × ○ × × ×

Liu et al. (2021) ○ △ △ △ ○ △ △ △ ○ × ○ ○ ○ ○

Chen (2021) ○ △ △ △ △ △ ○ △ △ × ○ × × ×

Shin et al. (2021) ○ △ ○ ○ ○ ○ △ ○ ○ ○ ○ △ ○ ○

Kan et al., 2021 ○ ○ △ ○ ○ △ ○ ○ ○ ○ ○ ○ ○ △

Zhang (2020) △ △ △ △ △ △ △ △ △ × △ × × ×

Sheng (2020) ○ △ ○ △ △ ○ ○ △ △ × △ △ × △

Mao (2020) ○ △ △ △ △ △ △ △ ○ × △ × × ×

Li (2020) △ △ △ △ △ △ △ △ △ × ○ × × ×

Huang et al.
(2020)

○ △ △ △ △ △ △ △ △ × ○ × × ×

Dong (2020) ○ △ △ △ △ △ ○ △ ○ × ○ × × ×

Sung et al.
(2020)

△ ○ △ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Yang (2019) ○ △ △ △ △ △ ○ △ ○ × △ × × △

Wang (2019) △ △ △ △ △ △ △ △ △ × △ × × △

Shi (2019) ○ △ △ △ △ △ △ △ △ × ○ × × ×

Ma et al. (2019) ○ △ △ △ △ △ ○ △ ○ × △ × × ×

Liu et al. (2019a) △ △ △ △ ○ ○ ○ △ ○ × △ × × △

Liu et al. (2019b) ○ △ △ △ △ △ △ △ △ × ○ ○ ○ ○

Liu et al. (2019c) ○ △ △ △ ○ △ △ △ ○ × ○ ○ ○ ○

Liu et al. (2019d) ○ △ ○ △ △ △ ○ △ △ × △ × × ×

Lin et al. (2019) ○ △ △ △ △ △ △ △ △ × ○ × × ×
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TABLE 6 (Continued) Evaluation of included trial studies using the CONSORT-CHM statement.

Reference Title Abstract Keywords Background Objectives Trial
design

Participants Interventions Outcomes Sample
size

Randomization Allocation Implementation Blinding

Li et al. (2019) △ △ △ △ △ △ ○ △ △ × ○ × × ×

Hu (2019) ○ △ △ △ △ ○ △ △ △ × △ × × ×

Ding (2019) ○ △ △ △ △ △ △ △ △ × △ × × ×

Joung et al.
(2019)

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ △ ○ ○

Wu et al. (2018) ○ △ ○ △ △ ○ △ △ △ × △ × × ×

Ou et al. (2018) ○ △ ○ △ △ ○ ○ △ △ × ○ × × ×

Liu and Cai
(2018)

△ △ △ △ △ △ ○ △ △ × ○ × × ×

Li et al. (2018) △ △ △ △ △ ○ △ △ △ × △ × × ×

Du (2018) ○ △ △ △ △ △ △ △ △ × ○ × × ×

Zheng et al.
(2017)

○ △ △ △ △ △ △ △ △ × △ × × ×

Wei et al. (2017) ○ △ △ △ △ △ ○ △ △ × △ × × △

Wang (2017) ○ ○ ○ △ △ △ ○ △ ○ × △ × × ×

Li (2017) ○ △ △ △ △ △ × △ △ × ○ × × ×

Huang et al.
(2017)

○ △ ○ △ △ △ ○ △ ○ × △ × × ×

Yang and Liang
(2016)

○ △ △ △ × △ ○ △ △ × △ × × ×

Wu et al. (2016) ○ △ △ △ △ ○ ○ △ ○ × ○ × × ×

Sun et al. (2016) ○ △ △ △ △ △ ○ △ ○ × ○ × × △

Huang et al.
(2016)

○ △ △ △ △ ○ ○ △ ○ ○ ○ × × ×

Gao and Pang
(2016)

△ △ △ △ △ △ △ △ △ × ○ × × ×

Wang et al.
(2015)

○ △ △ △ △ ○ ○ △ △ × ○ × × △

Liu et al. (2015a) △ △ △ △ ○ △ ○ △ △ × ○ × × ×

Liu et al. (2015b) △ △ △ △ △ △ △ △ △ × △ × × ×

Li (2015) ○ △ △ △ △ △ ○ △ △ × △ × × ×

Li and Cao
(2015)

○ △ △ △ △ △ ○ △ △ × △ × × ×
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TABLE 6 (Continued) Evaluation of included trial studies using the CONSORT-CHM statement.

Reference Title Abstract Keywords Background Objectives Trial
design

Participants Interventions Outcomes Sample
size

Randomization Allocation Implementation Blinding

Guo and Guo
(2015)

△ △ △ △ △ △ ○ △ △ × ○ × × ×

Gao and Pang
(2015)

△ △ △ △ ○ ○ ○ △ △ × ○ × × ×

Wang et al.
(2014)

△ △ △ △ △ △ ○ △ △ × △ × × ×

Teng et al.
(2014)

△ △ △ △ △ △ △ △ △ × △ × × ×

Niu et al. (2014) ○ △ △ × △ △ ○ △ △ × △ × × ×

Liu et al. (2014) △ △ △ △ △ △ ○ △ △ × △ × × ×

Dai et al. (2014) △ △ △ △ △ △ △ △ △ × × × × ×

Zhao et al.
(2013)

△ △ △ △ △ ○ ○ △ △ × ○ × × ×

Xu et al. (2013) △ △ △ △ △ △ △ △ △ × △ × × ×

Xu and Wang
(2013)

△ △ △ △ △ ○ ○ △ △ × ○ × × ×

Sun (2013) △ △ △ △ △ △ △ △ △ × △ × × ×

Kim et al. (2013) △ ○ × ○ ○ ○ ○ ○ ○ ○ ○ △ △ △

Statistical
methods

Participant
flow

Recruitment Baseline
data

Numbers
analysis

Outcomes Ancillary
analysis

Harms Limitations Generalizability Interpretation Registration Protocol Funding

○ × ○ △ × △ × ○ △ △ ○ △ △ ○

○ × ○ △ ○ △ × ○ × ○ ○ × △ ○

○ × ○ △ ○ △ × ○ × ○ ○ △ △ ○

○ × △ ○ △ △ × △ × ○ ○ △ △ ○

○ × ○ ○ △ △ × × ○ △ ○ △ △ ○

○ × ○ ○ × △ × ○ × ○ ○ × × ×

○ × ○ △ × △ × ○ × △ △ △ △ ○

○ × ○ △ × △ × ○ × △ ○ × △ ×

○ ○ ○ △ ○ ○ × ○ ○ ○ ○ ○ ○ ○

○ ○ ○ ○ ○ ○ × ○ ○ ○ ○ ○ ○ ×

○ × ○ △ × △ × × × △ △ × △ ×
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TABLE 6 (Continued) Evaluation of included trial studies using the CONSORT-CHM statement.

Statistical
methods

Participant
flow

Recruitment Baseline
data

Numbers
analysis

Outcomes Ancillary
analysis

Harms Limitations Generalizability Interpretation Registration Protocol Funding

○ × ○ △ × △ × × × △ △ △ △ ×

○ × ○ △ × △ × × × △ △ × △ ×

○ × ○ × × △ × × × △ △ × × ×

○ × ○ △ △ △ × ○ △ △ △ △ △ ○

○ × ○ △ × △ × × × △ ○ △ × ×

○ ○ ○ ○ ○ △ ○ △ ○ ○ ○ ○ ○ ○

○ × ○ △ × △ × × × △ △ △ △ ×

○ × ○ △ × △ × × × △ △ × × ×

○ × ○ △ △ △ × ○ × △ ○ △ △ ×

○ × ○ △ × △ × × × △ △ × × ○

○ × ○ △ × △ × × △ ○ ○ ○ △ ○

○ × △ △ △ △ × ○ × △ ○ × △ ○

○ × △ △ △ △ × ○ △ △ ○ × △ ○

○ × ○ △ × △ × × × △ ○ × × ×

○ × ○ △ × △ × × × △ △ × △ ○

○ × ○ △ × △ × ○ × △ ○ × △ ○

○ × ○ △ × △ × × × △ △ × △ ×

○ × ○ × × △ × × × △ △ × △ ×

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

○ × ○ △ × △ × × × △ △ × × ○

○ × ○ △ × △ × ○ × △ ○ × △ ○

○ × ○ △ × △ × ○ × △ △ △ △ ×

○ × ○ × × △ × ○ × △ △ × △ ×

○ × ○ × × △ × × × △ ○ △ △ ×

○ × ○ × × △ × × ○ △ ○ × △ ×

○ × ○ △ × △ × × × × △ × △ ○

○ × ○ ○ ○ △ × △ × ○ △ △ △ ×

○ × ○ △ × △ × × × △ △ × × ×
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TABLE 6 (Continued) Evaluation of included trial studies using the CONSORT-CHM statement.

Statistical
methods

Participant
flow

Recruitment Baseline
data

Numbers
analysis

Outcomes Ancillary
analysis

Harms Limitations Generalizability Interpretation Registration Protocol Funding

○ × △ △ △ △ × ○ × △ ○ × △ ○

○ × × △ △ △ × × × △ △ × △ ×

○ × ○ △ × △ × ○ × △ △ × △ ○

○ × ○ △ × △ × ○ △ △ △ × △ ○

○ × ○ △ △ △ × × × △ ○ × △ ○

○ × ○ △ × △ × × × △ ○ × △ ○

○ × ○ ○ × △ × × × △ △ × △ ○

○ × × △ × △ × × × ○ ○ × △ ○

○ × △ △ × △ × × × △ △ × △ ○

○ × ○ △ × △ × × × △ △ × × ×

○ × ○ △ × △ × × × △ △ × × ×

○ × ○ △ × △ × ○ × ○ ○ × △ ○

○ × ○ △ × △ × × × ○ ○ × △ ○

○ × ○ △ × △ × × × ○ ○ × △ ○

○ × ○ × × △ × × × △ △ × × ×

× × × △ × △ × × × △ △ × △ ○

○ × ○ × △ △ × × × ○ ○ × △ ○

× × × × × △ × × △ △ △ × × ×

○ × ○ × △ △ × × × △ △ × △ ×

○ × ○ △ × △ × × × △ △ × × ×

○ × ○ △ × △ × ○ × △ △ × △ ×

○ × ○ × × △ × ○ × △ △ × × ×

○ ○ ○ ○ ○ ○ △ ○ × ○ ○ ○ ○ ○

○, Fully satisfied; △, Partially satisfied; ×, Not satisfied.
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3.4 Interventions

As shown in Supplementary Table S9, the combination of
various ingredients was the main intervention investigated in the
62 included studies. Different forms of T&CM preparations were
tested, including decoctions (n = 39) (82-86, 88, 90, 92, 93, 95, 97-
100, 104, 106-111, 113, 115-119, 121-124, 126, 127, 129, 131, 132,
134, 136, 137), capsules (n = 5) (Kim et al., 2013; Sun et al., 2016;
Joung et al., 2019; Sung et al., 2020; Zhou et al., 2022), plaster (n = 6)
(Liu et al., 2014; Wang, 2014; Liu A. et al., 2015; Wei et al., 2017; Du,
2018; Huang et al., 2020), granules (n = 5) (Liu et al., 2019b; Liu et al.,
2019c; Sheng, 2020; Liu et al., 2021; Shin et al., 2021), pills (n = 2)
(Liu F. et al., 2019; Yang et al., 2019), tablets (n = 2) (Guo and Guo,
2015; Kan et al., 2021), drink (n = 1) (Li et al., 2019), mixtures (n = 1)
(Li et al., 2019) and prepared slices (n = 1) (Su, 2013). Dosage forms
including capsules, granules, pills, tablets, or mixtures of the T&CM
tested group had clear quality standards or control. Most of the
remaining T&CM interventions tested were formulated decoctions,
and 16 studies mentioned that the basic medication could be
adjusted according to the symptoms of individual participants
during treatment and follow-up (Dai et al., 2014; Niu et al., 2014;
Teng et al., 2014; Li, 2015; Wang et al., 2015; Wang, 2017; Du, 2018;
Ou et al., 2018; Wu et al., 2018; Ding, 2019; Hu, 2019; Shi and Zha,
2019; Wang, 2019; Dong, 2020; Mao, 2020; Chen, 2021). Only eight

RCTs of the included trials reported follow-up data, and four
individual trials had follow-up longer than 6 months. Only one
trial calculated recurrence rates without complete or detailed data.

The T&CMs investigated were mostly formulations of multiple
herbal ingredients originated from Traditional Chinese Medicine. A
total of forty-three formulas, including Buzhong Yiqi Decotion
Combine with Xiaochaihu Decotion (n = 5), Chaihu Guizhi
Decoction (n = 4), Wenzhen Yunqi Formula (n = 3), Guipi
Decoction (n = 3), Jianpi Jieyu Xiaopi Paste (n = 3), Dispelling
Dampness-Replenishing Qi-Nourishing Yin Step Therapy (n = 2),
Modified Huangqi Jianzhong Decoction (n = 2). The following
formulations were only used once in the included trials, namely,
Xinshen’an Capsule, Guashen Decoction, Fali Decoction, Xiaoyao
powder, Yishen Tiaodu Method, Yangwei Jianpi Plaster, Qingshu
Yiqi Decotion, Zuogui Pills, Modified Xiaoyao San, Modified Erxian
Decoction, Jianpi Yishen Decoction, Modified Lingzhi Pills, Self-
made fatigue Decoction, Dalishen Tea, Bupiwei Xieyinhuo
Shengyang Decoction, Yiqi Yangxue Bupi Hegan Decoction, Self-
made Yishen Buxue Ointment, Shugan Jianpi Yishen Decoction,
Long Gao, Bupi Yishen Decoction, Xiaopi - Yin, Shugan Yiyang
Capsule, Wendan Decoction Combined with Sini powder, Yiqi
Jianpi Bushen Decoction, Shugan Yangxue Method, Invigorating
spleen warming kidney and smoothing liver Decoction, Danzhi
Xiaoyao tablet, Shugan Jianpi Method, Buzhong Jiepi Decoction,

FIGURE 1
PRISMA flow-chart of study selection.
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Bushen Shugan Decoction, Buyi Pishen Decoction, Fufangteng
Mixture, Modified Naoxinkang, Chaihu Combine with Longgu
Muli Decoction, Panax quinquefolius L.prepared Slices. In the
remaining 5 RCTs, Sipjeondaebo-tang (SJDBT), Korean red
ginseng (KRG), Myelophil, Cistanche and Ginkgo extracts, and
Extract of P. ginseng did not show any superior anti-fatigue
effects when compared with placebo.

At least 148 ingredients were used in the included T&CM
preparations for the treatment of CFS. Top 20 most common
materials found in the T&CM preparations included Astragali
Radix (黃芪), Glycyrrhizae Radix et Rhizoma (甘草), Atractylodis
Macrocephalae Rhizoma (白朮), Bupleuri Radix (柴胡), Codonopsis
pilosula (Franch.) Nannf. or C. pilosula Nannf.var.modesta
(Nannf.L.T.Shen or Codonopsis tangshen Oliv) (党参), Paeoniae
Radix Alba (白芍), Angelicae Sinensis Radix (當歸), Poria (茯苓),
Citri Reticulatae Pericarpium (陳皮), Curcumae Radix (鬱金),
Ziziphus jujuba Mill.(大枣), Pinellia ternata (Thunb.) Breit. (半
夏), Rehmanniae Radix (地黄), Zingiber officinale Rosc. (生姜),
Chuanxiong Rhizoma (川芎), Dioscoreae Rhizoma (山药), Ginseng
Radix et Rhizoma (人參), Epimedii Folium (淫羊藿), Scutellaria
baicalensis Georgi (黄芩)and Cinnamomum cassia Presl (桂枝).

As shown in Supplementary Table S8, among the included trials,
the duration of the intervention ranged from 10 days to 4 months in
the test and control groups, namely, 10 days (n = 1) (Xu D. et al.,
2013), 2 weeks or 14 days (n = 2) (Wang, 2019; Zhang, 2020),
3 weeks (n = 1) (Shi and Zha, 2019), 4 weeks or 28 days or
1 month (n = 19) (Kim et al., 2013; Su, 2013; Gao and Pang,
2015; Li, 2015; Li and Cao, 2015; Gao and Pang, 2016; Wang,
2017; Liu and Cai, 2018; Liu et al., 2019b; Liu et al., 2019c; Liu F.
et al., 2019; Li et al., 2019; Lin et al., 2019; Huang et al., 2020; Li, 2020;
Sheng, 2020; Liu et al., 2021; Guo and Huang, 2022; Li et al., 2022),
6 weeks (n = 5) (Liu Y. et al., 2015; Wu et al., 2016; Du, 2018; Liu Y.
et al., 2019; Sung et al., 2020), 8 weeks (n = 6) (Niu et al., 2014; Teng
et al., 2014; Zheng et al., 2017; Mao, 2020; Shin et al., 2021; Zhou
et al., 2022), 9 weeks or 60 days or 2 months (n = 7) (Yang and Liang,
2016; Li, 2017; Ma et al., 2019; Chen, 2021; Kan et al., 2021; Ma et al.,
2022; Wu et al., 2022), 12 weeks or 90 days or 3 months (n = 12)
(Zhao et al., 2013; Liu et al., 2014; Wang, 2014; Liu A. et al., 2015;
Huang et al., 2016; Huang et al., 2017; Wei et al., 2017; Ou et al.,

2018; Ding, 2019; Joung et al., 2019; Dong, 2020; Huang et al., 2022)
and 4 months (n = 1) (Yang et al., 2019).The duration of the
intervention described in three trials varied, namely, 15–30 days
(n = 1) (Li et al., 2018), 4–8 weeks (n = 1) (Wang et al., 2015) and
30–40 days (n = 1) (Dai et al., 2014).

3.5 Control and comparison

Two trials of the 62 studies had two control groups, therefore,
the total number of control interventions was sixty-four, included
placebo (n = 8) (Kim et al., 2013; Liu et al., 2019b; Liu et al., 2019c;
Joung et al., 2019; Sung et al., 2020; Kan et al., 2021; Liu et al., 2021;
Shin et al., 2021), pharmacological medicine (n = 54) or no
treatment (n = 2) (Kim et al., 2013; Kan et al., 2021). For the
54 trials which tested T&CM against pharmacological medicine,
conventional western medicine (n = 35) (Xu D. et al., 2013; Xu Z.
et al., 2013; Su, 2013; Zhao et al., 2013; Niu et al., 2014; Teng et al.,
2014; Liu Y. et al., 2015; Gao and Pang, 2015; Guo and Guo, 2015; Li,
2015; Li and Cao, 2015; Gao and Pang, 2016; Sun et al., 2016; Wu
et al., 2016; Wang, 2017; Zheng et al., 2017; Li et al., 2018; Liu and
Cai, 2018; Ou et al., 2018; Wu et al., 2018; Liu Y. et al., 2019; Liu F.
et al., 2019; Hu, 2019; Li et al., 2019; Ma et al., 2019; Shi and Zha,
2019; Yang et al., 2019; Li, 2020; Mao, 2020; Guo and Huang, 2022;
Huang et al., 2022) or traditional Chinese medicine patent
prescription (n = 16) (Wang et al., 2015; Huang et al., 2016;
Yang and Liang, 2016; Huang et al., 2017; Li, 2017; Wei et al.,
2017; Lin et al., 2019; Wang, 2019; Dong, 2020; Huang et al., 2020;
Sheng, 2020; Zhang, 2020; Li et al., 2022; Ma et al., 2022; Wu et al.,
2022; Zhou et al., 2022), or traditional Chinese medicine combined
with the conventional western medicine therapy (n = 3) (Liu et al.,
2014; Wang, 2014; Liu A. et al., 2015) were used as comparators.
Detailed information is provided in Supplementary Table S9.

3.6 Efficacy outcomes reported

As shown in Table 5, a total of 29 different scales were reported
in sixty-two trials to measure the outcomes of CFS interventions. As

FIGURE 2
Risk of bias graph: the judgements of the review authors about each risk of bias item presented as percentages across all included studies.

Frontiers in Pharmacology frontiersin.org24

Li et al. 10.3389/fphar.2023.1266803

https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2023.1266803


the primary outcomes, FS-14 (n = 27) (Xu D. et al., 2013; Xu Z. et al.,
2013; Liu et al., 2014; Niu et al., 2014; Liu Y. et al., 2015; Liu A. et al.,
2015; Guo and Guo, 2015; Wang et al., 2015; Sun et al., 2016; Yang
and Liang, 2016; Huang et al., 2017; Zheng et al., 2017; Du, 2018; Liu

et al., 2019b; Liu et al., 2019c; Liu F. et al., 2019; Ma et al., 2019; Shi
and Zha, 2019; Mao, 2020; Sheng, 2020; Liu et al., 2021; Guo and
Huang, 2022; Huang et al., 2022; Li et al., 2022; Ma et al., 2022; Wu
et al., 2022; Zhou et al., 2022) and TCM syndrome scores (n = 24)
(Gao and Pang, 2015; Wang et al., 2015; Gao and Pang, 2016; Sun
et al., 2016; Wu et al., 2016; Wei et al., 2017; Zheng et al., 2017; Du,
2018; Liu and Cai, 2018; Ou et al., 2018; Wu et al., 2018; Liu et al.,
2019c; Ding, 2019; Hu, 2019; Li et al., 2019; Shi and Zha, 2019; Dong,
2020; Huang et al., 2020; Liu et al., 2021; Huang et al., 2022; Li et al.,
2022; Ma et al., 2022; Wu et al., 2022; Zhou et al., 2022) were used in
similar number of studies, and twelve of these trials used both scales
simultaneously (Wang et al., 2015; Sun et al., 2016; Zheng et al.,
2017; Du, 2018; Liu et al., 2019c; Shi and Zha, 2019; Liu et al., 2021;
Huang et al., 2022; Li et al., 2022; Ma et al., 2022; Wu et al., 2022;
Zhou et al., 2022). Secondary outcomes included the following
categories of scales and fatigue-related measures. Different types
of scales used were ranked from highest to lowest frequency of use.

Other fatigue scales: CFQ-11 (n = 5), FAI (n = 5), FSS (n = 4),
MFI-20 (n = 3), FAS (n = 1), CIS (n = 1), ATMT (n = 1), as well as
assists in measuring fatigue, VAS (n = 7), NRS (n = 2).;
Measurements reflecting the status of fatigue or related functions:
inflammatory factor (n = 9), biochemical indicators (n = 8), nuclear
magnetic resonance (n = 2), and relapse rate (n = 1).; Other
measurement scales: Mental health and mental condition scales:
SAS (n = 6), SDS (n = 5), HAMD (n = 3), HAMA (n = 3), SCL-90
(n = 2), BDI (n = 1); Quality of life and health scales: SF-36 (n = 4),
WHOQOL-BERF (n = 3), EQ-5D 5L (n = 2); Measurements of other
items: PSQI (n = 4), QBYY-Q (n = 1), SLQQuestionnaire (n = 1), ISI
(n = 1), Qi deficiency Constitution Scoring scale (n = 1), PSSG (n =
1), SRI (n = 1), ADL (n = 1).

Nineteen trials measured quantifiable physiological and
biochemical indicators. Only nine reported statistically significant
differences in pre- and post-intervention measurements between the
test and control groups (Zheng et al., 2017; Du, 2018;Wu et al., 2018;
Liu Y. et al., 2019; Liu et al., 2019c; Sheng, 2020; Li et al., 2022; Ma
et al., 2022; Zhou et al., 2022), with the levels of serum
immunoglobulin A (IgA), immunoglobulin M (IgM) and
immunoglobulin E (IgE) reporting the most discrepancies.

3.7 T&CMs efficacy

A total of 58 out of 62 included trials reported overall
effectiveness in their results, of which 53 trials calculated overall
response rates. In the test groups, the overall efficacy rates were in
the range between 77.7% and 98.0%, of which 37 trials reported
more than 90% of overall efficacy rate (Xu D. et al., 2013; Xu Z. et al.,
2013; Su, 2013; Liu et al., 2014; Teng et al., 2014; Wang, 2014; Gao
and Pang, 2015; Guo and Guo, 2015; Li, 2015; Li and Cao, 2015; Gao
and Pang, 2016; Sun et al., 2016; Wu et al., 2016; Yang and Liang,
2016; Li, 2017; Zheng et al., 2017; Du, 2018; Li et al., 2018; Liu and
Cai, 2018; Wu et al., 2018; Liu Y. et al., 2019; Ding, 2019; Liu F. et al.,
2019; Hu, 2019; Lin et al., 2019; Ma et al., 2019; Wang, 2019; Yang
et al., 2019; Dong, 2020; Huang et al., 2020; Li, 2020; Mao, 2020;
Sheng, 2020; Guo and Huang, 2022; Li et al., 2022; Ma et al., 2022;
Wu et al., 2022) and only one trial with less than 50% overall efficacy
rate (Shin et al., 2021). In the control groups, the overall efficacy
rates ranged from 36.11% to 87.5%. The remaining six did not

FIGURE 3
Risk of bias summary: the judgements of the review authors
about each risk of bias item presented for each included trial.
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calculate the total efficacy rate. Instead, the difference in scale scores
between the test group and the control group before and after
treatment was used to assess the improvement in fatigue after
interventions and showed statistical significance (p < 0.05) (Niu
et al., 2014; Liu Y. et al., 2015; Liu A. et al., 2015; Huang et al., 2016;
Huang et al., 2017; Zhang, 2020). Three trials did not report a
statistically significant difference in fatigue improvement in the
treatment group compared to the control group (Kim et al.,
2013; Joung et al., 2019; Sung et al., 2020). Nevertheless, the trial
of Sung et al. (2020) analyzing the subgroup with initial fatigue VAS
below 80 mm and age greater than 50 years showed that the
reduction in fatigue VAS was significantly greater if KRG was
used instead of placebo (Sung et al., 2020). An analysis of a
subpopulation of severe symptoms (NRS value ≥ 63), in the trial
of Joung et al. (2019) showed a statistically significant improvement
in fatigue symptoms in the Myelophil group compared with placebo
(p < 0.05 for NRS, FSS, and SF-36) (Joung et al., 2019). In the trial of
Kim et al. (2013), the NRS score of the ginseng dosing groups did not
improve for physical fatigue symptoms, but significantly improved
for mental fatigue symptoms. The ginseng groups also showed
reduced ROS and MDA levels compared to placebo (Kim et al.,
2013).

3.8 T&CMs safety

Only twenty-four out of 62 included studies monitored and
reported any suspected adverse effects associated with the use of
T&CM. Among them, 10 RCTs found no adverse reactions
associated with the T&CM interventions tested (Kim et al., 2013;
Huang et al., 2017; Ou et al., 2018; Liu et al., 2019b; Liu et al., 2019c;
Li et al., 2019; Shi and Zha, 2019; Huang et al., 2020; Sung et al., 2020;
Chen, 2021; Liu et al., 2021) while the remaining 14 trials had
reported suspected adverse reactions. Among these 14 RCTs which
reported adverse reactions, 4 RCTs only indicated the occurrence of
adverse reactions and the types of adverse reactions (Joung et al.,
2019; Guo and Huang, 2022; Ma et al., 2022; Wu et al., 2022),
whereas the other 10 RCTs provided further information about the
number of participants affected and whether they came from the test
or control group (Xu Z. et al., 2013; Kim et al., 2013; Guo and Guo,
2015; Sun et al., 2016; Wu et al., 2016; Li et al., 2018; Liu and Cai,
2018; Kan et al., 2021; Shin et al., 2021; Zhou et al., 2022). All adverse
reactions reported were non-serious and could mainly be divided
into the following three categories: (Son, 2019): gastrointestinal
discomfort (such as decreased appetite, diarrhea, stomach
discomfort or mild pain, nausea, vomiting, diarrhea); (vant Leven
et al., 2010); mild allergic reactions (dermatitis, systemic rash,
itching); (Brurberg et al., 2014); and other minor complaints of
cough, headache, blurred vision, dizziness, toothache, bleeding
gums, flu-like symptoms, and other symptoms. Three trials
reported discontinuation or disappearance of adverse effects after
symptomatic treatment without affecting the results of the study.

3.9 Quality assessment

The results of the quality assessment are summarized in
Table 6. Only two of the 62 RCTs fully reported the 25 items

required for the CONSORT-CHM. The two most common
reasons for non-compliance were poor “Methods” (such as
sample size, allocation, implementation, or blinding) and
“Results” (such as participant flow, numbers analyzed,
ancillary analysis or harms).

Only one trial did not report randomization (Dai et al., 2014),
and of the additional 61 included trials, 22 trials mentioned
randomization without specifying the method (Xu D. et al., 2013;
Su, 2013; Dai et al., 2014; Liu et al., 2014; Niu et al., 2014; Teng et al.,
2014; Wang, 2014; Liu A. et al., 2015; Li, 2015; Li and Cao, 2015;
Yang and Liang, 2016; Huang et al., 2017; Li et al., 2018; Wu et al.,
2018; Liu Y. et al., 2019; Liu F. et al., 2019; Ma et al., 2019; Wang,
2019; Yang et al., 2019; Sheng, 2020; Zhang, 2020; Li et al., 2022; Wu
et al., 2022), and the remaining 39 trials reported the detailed
randomization methods at low risk of bias, the most commonly
used include, namely, random number table (n = 22) (Xu Z. et al.,
2013; Zhao et al., 2013; Liu Y. et al., 2015; Gao and Pang, 2015; Guo
and Guo, 2015;Wang et al., 2015; Sun et al., 2016;Wu et al., 2016; Li,
2017; Zheng et al., 2017; Li et al., 2018; Liu and Cai, 2018; Ou et al.,
2018; Liu et al., 2019b; Li et al., 2019; Shi and Zha, 2019; Dong, 2020;
Huang et al., 2020; Li, 2020; Guo and Huang, 2022; Huang et al.,
2022; Zhou et al., 2022), and the block randomization (n = 10) (Kim
et al., 2013; Gao and Pang, 2016; Liu et al., 2019c; Joung et al., 2019;
Sung et al., 2020; Chen, 2021; Kan et al., 2021; Liu et al., 2021; Shin
et al., 2021; Ma et al., 2022). Blinding was mentioned in seventeen
studies, but only eight trials adequately described how this was
conducted in detail (Liu et al., 2019b; Liu et al., 2019c; Joung et al.,
2019; Sung et al., 2020; Liu et al., 2021; Shin et al., 2021; Ma et al.,
2022;Wu et al., 2022). The remaining nine trials mentioned blinding
but could not ensure the reliability of blinding (Kim et al., 2013;
Wang et al., 2015; Sun et al., 2016; Wei et al., 2017; Liu Y. et al., 2019;
Wang, 2019; Yang et al., 2019; Sheng, 2020; Kan et al., 2021). Forty-
five trials mentioned no blinding procedures at all (81, 84-86, 88, 90,
92-95, 98, 99, 103-113, 115-119, 121, 122, 124-138). Only 6 studies
provided information on allocation (Liu et al., 2019b; Liu et al.,
2019c; Sung et al., 2020; Kan et al., 2021; Liu et al., 2021; Ma et al.,
2022).

3.10 Risk of bias

The overall risk of bias assessment results of all included
trials is shown in Figure 2, and items of bias assessment for each
included trial is shown in Figure 3. Most of the included studies
provided incomplete information on study design and
methodology. All of the included trials were found to be
having unclear or high risk of bias in at least one domain.
No trial was assessed as at low risk of bias in all domains. A
detailed assessment of the seven domains at risk of bias was
explained in the following: (Son, 2019): Randomization - only
34 trials were assessed as low risk of bias as all of them
adequately reported the use of random sequence generation;
(vant Leven et al., 2010); Allocation - only 8 trials reported
detailed information on allocation concealment methods, which
were considered sufficient to be assessed as low risk of bias,
while 54 trials were assessed as unclear risk of bias for not
providing specific method of allocation concealment or not
describing them at all; (Brurberg et al., 2014); Blinding of
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participants and personnel - due to incomplete or easily
interrupted blinding, 43 trials with blinding information were
assessed as having high risk of bias. Three trials were assessed as
having unclear risk of bias because no specific method of
blinding of participants and personnel was provided;
(Carruthers et al., 2011a); Blinding of outcome assessment
-only 8 trials were assessed as low risk of bias as they
reported detailed information on blinding of fact by outcome
assessors, and blinding was not easily compromised; (Vercoulen
et al., 1994); Incomplete outcome data - 38 trials reported little
or no reporting of this information and were therefore assessed
as trials at unclear risk of bias; (Matura et al., 2018); Selective
reporting - 9 trials were assessed as having a high risk of
reporting bias due to statistical errors or omissions in the
results, such as incomplete or unclear interpretation of scale
items; and (Jason et al., 1999) Other potential sources of bias - all
62 trials were assessed as unclear risk because of incomplete
information reporting, such as failure to report sample size
calculations or adverse effects, or lack sufficient justification
or evidence to judge bias.

4 Discussion

This review systematically analyzed 62 RCTs that investigated the
effectiveness and safety of T&CMs for CFS. T&CMs were found to be
statistically more effective as an intervention group when compared
with control groups in improving symptoms of CFS including
physical and mental fatigue, TCM-diagnosed symptoms such as
dizziness, tinnitus, or other psychological conditions such as
depression or anxiety. Only mild or reversible adverse effects such
as mild gastrointestinal discomfort and mild allergic reactions had
been reported. Overall, the findings of this review suggested that
T&CMs were effective in relieving CFS and relatively safe to use,
which reaffirmed and supplemented previous findings (Kupfersztain
et al., 2003; Zhang et al., 2007; Cho et al., 2009) with the inclusion of
RCTs not limited to any form of T&CMs (e.g., traditional Chinese
medicines) (Peng et al., 2013; Wang et al., 2014; Zhang et al., 2022),
nor any particular study country (e.g., China) (Peng et al., 2013;Wang
et al., 2014; Zhang et al., 2022). However, due to methodological and
quality heterogeneity of the includedRCTs, the positive findings of the
current review should be interpreted with cautions. A number of
important implications have been derived from this review, which
warrant further consideration in the following.

4.1 The role of T&CMs in CFS

Among the 43 formulas investigated in the studies included in
this review, the main intervention groups which showed significant
benefits were Buzhong Yiqi Decoction combined with Xiao Chaihu
Decoction (補中益氣湯合小柴胡湯) and Chaihu Guizhi
Decoction (柴胡桂枝湯), which were significantly improved
fatigue and the quality of life of participants. Regarding the
treatment of fatigue with Buzhong Yiqi Decoction and Xiao
Chaihu Decoction, the earliest trace could be traced back to the
ancient Chinese medical book “Pujifang” in the Ming Dynasty
(Chen et al., 2010). According to the Chinese traditional medical

theory, most of the ingredients in the decoction were deficiency
supplements, which were consistent with the systemic symptoms
and signs of CFS which as liver depression and spleen deficiency,
liver qi stasis, spleen deficiency, qi deficiency, blood stasis, liver and
kidney yin deficiency, spleen and kidney yang deficiency (Luo et al.,
2008).

In some included studies of the review, the T&CMs used were
mainly formulations of multiple herbal ingredients originated from
Traditional Chinese Medicine, with a wide variety and complex
composition, including 148 ingredients. Moreover, in 16 studies,
minor adjustments to herbal ingredients based on individual
participants’ fatigue symptoms (e.g., insomnia and depression)
during the study period had been reported. It was called
“Suizheng Jiajian” (隨證加減) or “Bianzheng Lunzhi” (辨證論

治) with the theory of Chinese medicine (Chen et al., 2010).
Compared to the fixed T&CMs preparations, information about
the quality standards and the quality control of the T&CMs under
investigation was often insufficient or ambiguous, if not lacking,
which inevitably raised reasonable doubts about the safety of the
T&CMs used by the participants. Reports of future RCTs should
provide supporting adequate information that demonstrate the
standardization of the T&CMs, such as composition, quality
control, detailed dosing regimens and manufacturing processes.

Fatigue resistance can possibly be achieved mainly through
reducing oxidant stress, regulating carbohydrate metabolism,
delaying the accumulation of metabolites, promoting mitochondrial
function, neuroprotection, anti-apoptosis, or regulating
neurotransmitter disorder in the central nervous system. Most of
herbal ingredients involved in this review included astragalus
(Astragali Radix, 黃芪), angelica (Angelicae Sinensis Radix,當歸),
paeony (Paeoniae Radix Alba,白芍), ginseng (Ginseng Radix et
Rhizoma,人參), yam (Dioscoreae Rhizom,山藥), licorice
(Glycyrrhizae Radix et Rhizom,甘草), all of which reportedly related
to dopamine, hypothalamic-pituitary-thyroid axis disorders,
compensatory effects generated by negative feedback inhibition, and
activated immune-inflammatory pathways. For instance, increasing
evidence has emerged in recent years that indicated the multiple
immunomodulatory activities of Astragali Radix and Ginseng Radix
resulting in therapeutic effects against fatigue in preclinical and clinical
studies (Chen et al., 2010). Pharmacological studies also found that
Astragali Radix could promote the recovery of fatigue by regulating
glucose metabolism, lipid metabolism, and energy metabolism (Li et al.,
2014). Ginseng Radix might inhibit oxidative stress and improve
mitochondrial function in skeletal muscles (Bao et al., 2016).
Bupleuri Radix had the functions of analgesic, antibacterial, antiviral,
anti-inflammatory, anti-oxidation, and anti-depression. All of these
mechanisms may have contributed to the positive impact on chronic
fatigue (Jiang et al., 2020). Also, Paeonia Lactiflora was found to inhibit
5-HT synthesis and tryptophan hydroxylase expression and thus reduce
fatigue during exercise and the resting state (Hong et al., 2003).

4.2 Methodological heterogeneity in RCTs

Methodological heterogeneity exists across all trials leading
to questionable quality of the RCTs included in this study.
Uncertainty about the risk of bias, inconsistent criteria for
participant diagnosis and inclusion in RCTs, and inconsistent
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measures of T&CMs efficacy had made it impractical to perform
meta-analysis for a comprehensive evaluation of the current
evidence. For improvement in future studies, the following
areas warrant careful consideration.

The use of the CONSORT-CHM statement was relatively
consistent in only a few trials. The reporting quality of the rest of
the studies was generally considered having unclear or high risk of
bias. Most studies did not meet the recommended requirements,
especially in the missing sample size calculation method, flow chart
and other information, incomplete personnel allocation and blinding
concealment information. Indeed, sample size calculations should be
adequately performed and fully reported to ensure and demonstrate
methodological quality. Otherwise, statistical bias, reduced trial
quality, a lack of statistical capacity to correctly estimate treatment
effects, and overestimation of the risk of intervention benefit were
inevitable.

The evaluation results of the Cochrane risk-of-bias tool were
also concerning in light of the multiple risks of bias associated with
blinding. Although all trials reported that study protocols were
designed according to recommended criteria, only eight RCTs
reported comprehensive details of the blinding process, including
participants (and personnel) and outcome assessment. Blinding is
important to minimize bias and maximize the validity of study
results (He et al., 2011). However, in other studies, researchers
seemed to have failed to make improvements in study design and
implementation, and the issue of blinding procedures for RCTs to
test T&CM was repeatedly reported, as described in this study
(Zhang et al., 2022).

According to the data analysis in this review, it was found that
different inclusion and screening criteria of the participants also
contributed to heterogeneity across the included studies. Over
the past few decades, several countries and organizations
developed new or improved diagnostic criteria (Jason et al.,
2015). Importantly, most of these standard sets were primarily
used for research purposes (e.g., epidemiology, pathophysiology,
or therapeutic trials) rather than routine clinical practice (Jason
et al., 2003; Sandler and Lloyd, 2020; National Institute for Health
and Care Excellence, 2021). The most commonly used standard
of Modern Medicine in this review were also drafted by an
international expert group convened by the Centers for
Disease Control and Prevention in 1994 (CDC) (Fukuda et al.,
1994), which had been criticized for being overly accommodating
to patients with milder disease (Reeves et al., 2003). Other
guidelines and standards of traditional Chinese medicines
were only used in China. However, these criteria had not been
fully validated in extensive population studies.

In previous studies, the age, gender, and duration of CFS were
representative factors affecting participants’ function and
symptoms (Chang et al., 2012; Stevelink et al., 2022). Women
had about twice the risk of developing CFS than men (Faro et al.,
2016), Moreover, patients who were older and with long-term
CFS were more likely to experience reduced levels of vitality
associated with physical fatigue, while short-term CFS patients
were presented with worse levels of mental health (Kidd et al.,
2016). Most of the included RCTs recruited participants in
China, and only four RCTs were conducted in South Korea.
These might impact on the generality of evidence and
applicability of interventions to other populations.

4.3 Future research

A more comprehensive search strategy, stricter screening
criteria should be set, ensuring the quality of the included
studies, and focusing on other symptoms or causes to construct
new diagnostic screening or criteria, and further evaluate the validity
of the criteria to better build understanding of CFS disease. There is
an urgent need to develop objective diagnostic tools for CFS. Insights
into priority areas for improvement in conducting RCTs in T&CMs,
such as standardizing the consensus of T&CMs in the diagnosis and
treatment of CFS to establish unified comprehensive identification
and efficacy measurement standards. It is expected that future RCTs
could be improved by increasing awareness and adoption of the
CONSORT-CHM guidelines. The CONSORT-CHM guidelines can
be used to guide the design of the RCTs and as an assessment tool of
the reporting quality. It is also important to conduct multicenter,
large-sample RCT of CFS to eliminate influence caused by age and
sex and to ensure the validity of results. Conducting clinical studies
of multicomponent therapies to enrich the T&CMs studies of CFS
and at the same time verify whether it has a comparative advantage
over single component therapy in terms of safety and reliability may
also be relevant to the practical needs in the clinical setting.

4.4 Limitation

This review has a number of limitations. Firstly, this review only
searched for RCTs within last 10 years, and did not further compare
the results of different time periods. Therefore, it was not possible to
assess the development of evidence about T&CMs for CFS over time.
Secondly, due to the heterogeneity of results, it was not practical to
conduct any meta-analysis to allow for more definitive conclusions.
We also did not perform subgroup analyses to give more definitive
answers, a shortcoming that should be addressed in our subsequent
studies. Thirdly, the CONSORT-CHM extension was used in this
review as an evaluation framework aiming to ensure the
completeness and transparency in assessing the reporting quality
of the RCTs included for analysis. However, few RCTs included in
this review adopted the guideline. The overall reporting quality was
found sub-optimal which might not necessarily reflect of the overall
RCT design. Fourthly, the validated FS-14 and TCM syndrome score
were commonly used to measure primary outcomes in the included
studies. However, the subjectivity and ceiling effect of the tool itself
further limit the reliability of the research results. The strength of the
results of this review may be diminished due to these limitations, but
this review remains relevant due to the growing popularity of studies
of T&CMs interventions for CFS and the lack of conclusive evidence.

5 Conclusion

Based on this review, some T&CMs are effective in managing
CFS, especially in improving physical and mental fatigue, and
without major safety concerns. However, no conclusive
recommendations can be made about T&CMs due to
methodological heterogeneity and questionable quality of RCTs
included in this review. For the development of evidence about
T&CMs for CFS, the design of future RCTs should be improved by
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using large sample sizes, clearly indicating the inclusion criteria, as
well as adopting a more focused approach when selecting T&CMs
and measures that allow objective investigation of the long-term
effectiveness and safety of T&CMs.

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary Material, further inquiries can be directed
to the corresponding author.

Author contributions

YL: Writing–review and editing, Data curation, Formal
Analysis, Investigation, Writing–original draft. JY: Data curation,
Investigation, Writing–review and editing. CC: Writing–review and
editing. JS: Conceptualization, Methodology, Writing–review and
editing. XC: Writing–review and editing, Methodology, HH:
Methodology, Writing–review and editing. CU: Methodology,
Writing–review and editing, Conceptualization.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This
work was financially supported by the Research Fund of
University of Macau (SRG 2021-00007-ICMS and MYRG
2022-00229-ICMS).

Acknowledgments

We are also grateful to Chair Prof. Yi-TaoWang for his technical
guidance and support.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

The author(s) declared that they were an editorial board
member of Frontiers, at the time of submission. This had no
impact on the peer review process and the final decision.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fphar.2023.1266803/
full#supplementary-material

References

Adams,D.,Wu, T., Yang, X., Tai, S., andVohra, S. (2009). Traditional Chinesemedicinal
herbs for the treatment of idiopathic chronic fatigue and chronic fatigue syndrome.
Cochrane Database Syst. Rev. 4 (4), CD006348. doi:10.1002/14651858.CD006348.pub2

Alraek, T., Lee, M. S., Choi, T. Y., Cao, H., and Liu, J. (2011). Complementary and
alternative medicine for patients with chronic fatigue syndrome: a systematic review.
BMC complementary Altern. Med. 11, 87. doi:10.1186/1472-6882-11-87

Arnett, J. A., and Labovitz, S. S. (1995). Effect of physical layout in performance of the
trail making test. Psychol. Assess. 7 (2), 220–221. doi:10.1037/1040-3590.7.2.220

Bai, M. H., Wong, W., Hou, S. J., Zheng, Y. F., Li, Q. R., Li, Z. Q., et al. (2022).
Development and evaluation of short form of constitution in Chinese medicine
questionnaire: a national epidemiological survey data of 21 948 case. J. traditional
Chin. Med. = Chung i tsa chih ying wen pan 42 (1), 122–131. doi:10.19852/j.cnki.jtcm.
20211228.001

Bao, L., Cai, X., Wang, J., Zhang, Y., Sun, B., and Li, Y. (2016). Anti-fatigue effects of
small molecule oligopeptides isolated from Panax ginseng C. A. Meyer in mice.
Nutrients 8 (12), 807. doi:10.3390/nu8120807

Bateman, L., Bested, A. C., Bonilla, H. F., Chheda, B. V., Chu, L., Curtin, J. M., et al.
(2021). Myalgic encephalomyelitis/chronic fatigue syndrome: essentials of diagnosis
and management. Mayo Clin. Proc. 96 (11), 2861–2878. doi:10.1016/j.mayocp.2021.
07.004

Beck, A. T., Ward, C. H., Mendelson, M., Mock, J., and Erbaugh, J. (1961). An
inventory for measuring depression. Archives general psychiatry 4, 561–571. doi:10.
1001/archpsyc.1961.01710120031004

Beyond Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (2015). Redefining an
illness. Washington (DC): The National Academies Collection: Reports funded by
National Institutes of Health.

Brimmer, D. J., Fridinger, F., Lin, J. M., and Reeves, W. C. U. S. (2010). U.S. healthcare
providers’ knowledge, attitudes, beliefs, and perceptions concerning Chronic Fatigue
Syndrome. BMC Fam. Pract. 11, 28. doi:10.1186/1471-2296-11-28

Brurberg, K. G., Fonhus, M. S., Larun, L., Flottorp, S., and Malterud, K. (2014).
Case definitions for chronic fatigue syndrome/myalgic encephalomyelitis (CFS/
ME): a systematic review. BMJ Open 4 (2), e003973. doi:10.1136/bmjopen-2013-
003973

Buysse, D. J., Reynolds, C. F., 3rd, Monk, T. H., Berman, S. R., and Kupfer, D. J.
(1989). The Pittsburgh Sleep Quality Index: a new instrument for psychiatric
practice and research. Psychiatry Res. 28 (2), 193–213. doi:10.1016/0165-1781(89)
90047-4

Carruthers, B. M., Jain, A. K., De Meirleir, K. L., Peterson, D. L., Klimas, N. G., Lerner,
A. M., et al. (2011b). Myalgic encephalomyelitis/chronic fatigue syndrome. J. Chronic
Fatigue Syndrome 11 (1), 7–115. doi:10.1300/j092v11n01_02

Carruthers, B. M., van de Sande, M. I., De Meirleir, K. L., Klimas, N. G., Broderick, G.,
Mitchell, T., et al. (2011a). Myalgic encephalomyelitis: international consensus criteria.
J. Intern Med. 270 (4), 327–338. doi:10.1111/j.1365-2796.2011.02428.x

Castro-Marrero, J., Saez-Francas, N., Santillo, D., and Alegre, J. (2017). Treatment
and management of chronic fatigue syndrome/myalgic encephalomyelitis: all roads lead
to Rome. Br. J. Pharmacol. 174 (5), 345–369. doi:10.1111/bph.13702

CfDEa, R. (2015). The voice of the patient: a series of reports from the U.S. Food and
Drug Administration’s (FDA’s) Patient-Focused Drug Development Initiative. www.fda.
gov/downloads/ForIndustry/UserFees/PrescriptionDrugUserFee/UCM368806.pdf
(Accessed at February 11, 2015).

Chalder, T. (1993). in Insomnia: psychological assessment and management. Editor
C. M. Morin (New York: Guildford Press).

Chalder, T., Berelowitz, G., Pawlikowska, T., Watts, L., Wessely, S., Wright, D., et al.
(1993). Development of a fatigue scale. J. psychosomatic Res. 37 (2), 147–153. doi:10.
1016/0022-3999(93)90081-p

Chang, C. M., Warren, J. L., and Engels, E. A. (2012). Chronic fatigue syndrome and
subsequent risk of cancer among elderly US adults. Cancer 118 (23), 5929–5936. doi:10.
1002/cncr.27612

Frontiers in Pharmacology frontiersin.org29

Li et al. 10.3389/fphar.2023.1266803

https://www.frontiersin.org/articles/10.3389/fphar.2023.1266803/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fphar.2023.1266803/full#supplementary-material
https://doi.org/10.1002/14651858.CD006348.pub2
https://doi.org/10.1186/1472-6882-11-87
https://doi.org/10.1037/1040-3590.7.2.220
https://doi.org/10.19852/j.cnki.jtcm.20211228.001
https://doi.org/10.19852/j.cnki.jtcm.20211228.001
https://doi.org/10.3390/nu8120807
https://doi.org/10.1016/j.mayocp.2021.07.004
https://doi.org/10.1016/j.mayocp.2021.07.004
https://doi.org/10.1001/archpsyc.1961.01710120031004
https://doi.org/10.1001/archpsyc.1961.01710120031004
https://doi.org/10.1186/1471-2296-11-28
https://doi.org/10.1136/bmjopen-2013-003973
https://doi.org/10.1136/bmjopen-2013-003973
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1300/j092v11n01_02
https://doi.org/10.1111/j.1365-2796.2011.02428.x
https://doi.org/10.1111/bph.13702
www.fda.gov/downloads/ForIndustry/UserFees/PrescriptionDrugUserFee/UCM368806.pdf
www.fda.gov/downloads/ForIndustry/UserFees/PrescriptionDrugUserFee/UCM368806.pdf
https://doi.org/10.1016/0022-3999(93)90081-p
https://doi.org/10.1016/0022-3999(93)90081-p
https://doi.org/10.1002/cncr.27612
https://doi.org/10.1002/cncr.27612
https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2023.1266803


Chen, R., Moriya, J., Yamakawa, J., Takahashi, T., and Kanda, T. (2010). Traditional
Chinese medicine for chronic fatigue syndrome. Evid. Based Complement. Altern. Med.
7 (1), 3–10. doi:10.1093/ecam/nen017

Chen, Z. (2021). Clinical observation of Xiaoyao powder in treating 33 cases of
chronic fatigue syndrome. Clin. J. Chin. Med. 13 (09), 140–141. doi:10.3969/j.issn.1674-
7860.2021.09.052

Cheng, C. W., Wu, T. X., Shang, H. C., Li, Y. P., Altman, D. G., Moher, D., et al.
(2017). CONSORT extension for Chinese herbal medicine formulas 2017:
recommendations, explanation, and elaboration. Ann. Intern. Med. 167 (2),
112–121. doi:10.7326/M16-2977

Cho, H. J., Menezes, P. R., Bhugra, D., and Wessely, S. (2008). The awareness of
chronic fatigue syndrome: a comparative study in Brazil and the United Kingdom.
J. psychosomatic Res. 64 (4), 351–355. doi:10.1016/j.jpsychores.2007.12.006

Cho, J. H., Cho, C. K., Shin, J. W., Son, J. Y., Kang, W., and Son, C. G. (2009).
Myelophil, an extract mix of Astragali Radix and Salviae Radix, ameliorates chronic
fatigue: a randomised, double-blind, controlled pilot study. Complement. Ther. Med. 17
(3), 141–146. doi:10.1016/j.ctim.2008.11.003

Chung, V. C. H., Wong, C. H. L., Zhong, C. C. W., Tjioe, Y. Y., Leung, T. H., and
Griffiths, S. M. (2021). Traditional and complementary medicine for promoting healthy
ageing in WHO Western Pacific Region: policy implications from utilization patterns
and current evidence. Integr. Med. Res. 10 (1), 100469. doi:10.1016/j.imr.2020.100469

Collaborators, GBDMS (2019). Global, regional, and national burden of multiple
sclerosis 1990-2016: a systematic analysis for the Global Burden of Disease Study 2016.
Lancet Neurol. 18 (3), 269–285. doi:10.1016/S1474-4422(18)30443-5

Cortes Rivera, M., Mastronardi, C., Silva-Aldana, C. T., Arcos-Burgos, M., and
Lidbury, B. A. (2019). Myalgic encephalomyelitis/chronic fatigue syndrome: a
comprehensive review. Diagn. (Basel) 9 (3), 91. doi:10.3390/diagnostics9030091

Dai, C., Jin, S., and Ge, La (2014). A combination of Chinese and Western treatment
of chronic fatigue syndrome. CJGMCM 29 (10), 2130–2131. doi:10.3969/j.issn.1003-
8914.2014.10.058

Derogatis, L. R., Lipman, R. S., and Covi, L. (1973). SCL-90: an outpatient psychiatric
rating scale--preliminary report. Psychopharmacol. Bull. 9 (1), 13–28.

Ding, X. (2019). Clinical analysis of Guipi decoction in treating chronic fatigue
syndrome of heart and spleen deficiency type. China &Foreign Med. Treat. 38 (32),
169–171. doi:10.16662/j.cnki.1674-0742.2019.32.169

Dong, L. (2020). Clinical observation of Qingshu Yiqi Decoction in the treatment of
chronic fatigue syndrome of spleen deficiency and humid heat. CHINA’S
NATUROATHY. 28 (20), 72–74. doi:10.19621/j.cnki.11-3555/r.2020.2032

Du, Y. (2018). Clinical observation on self-made yishen Buxue ointment in treating chronic
fatigue syndrome. CJGMCM 33 (22), 3295–3297. doi:10.3969/j.issn.1003-8914.2018.22.009

Fang, Y., Yue, B.W., Ma, H. B., and Yuan, Y. P. (2022). Acupuncture andmoxibustion
for chronic fatigue syndrome: a systematic review and network meta-analysis. Med.
Baltim. 101 (31), e29310. doi:10.1097/MD.0000000000029310

Faro, M., Saez-Francas, N., Castro-Marrero, J., Aliste, L., Fernandez de Sevilla, T., and
Alegre, J. (2016). Gender differences in chronic fatigue syndrome. Reumatol. Clin. 12
(2), 72–77. doi:10.1016/j.reuma.2015.05.007

Friedberg, F., Sunnquist, M., and Nacul, L. (2019). Rethinking the standard of care for
myalgic encephalomyelitis/chronic fatigue syndrome. J. General Intern. Med. 35 (3),
906–909. doi:10.1007/s11606-019-05375-y

Fukuda, K., Straus, S. E., Hickie, I., Sharpe, M. C., Dobbins, J. G., and Komaroff, A.
(1994). The chronic fatigue syndrome: a comprehensive approach to its definition and
study. International Chronic Fatigue Syndrome Study Group. Ann. Intern. Med. 121
(12), 953–959. doi:10.7326/0003-4819-121-12-199412150-00009

Gao, J., and Pang, M. (2016). Fatigue syndrome with liver - depression and spleen -
deficiency type treated by wendan decoction combined with Sini powder. Inf.
Traditional Chin. Med. 33 (01), 72–75.

Gao, J., and Pang, M. (2015). Soothing liver and invigorating spleen on treatment of
chronic fatigue syndrome. Jilin J. Traditional Chin. Med. 35 (10), 1022–1024+30. doi:10.
13463/j.cnki.jlzyy.2015.10.015

Geraghty, K., Hann, M., and Kurtev, S. (2019). Myalgic encephalomyelitis/chronic
fatigue syndrome patients’ reports of symptom changes following cognitive behavioural
therapy, graded exercise therapy and pacing treatments: analysis of a primary survey
compared with secondary surveys. J. Health Psychol. 24 (10), 1318–1333. doi:10.1177/
1359105317726152

Gladman, D., Nash, P., Goto, H., Birt, J. A., Lin, C. Y., Orbai, A. M., et al. (2020). Fatigue
numeric rating scale validity, discrimination and responder definition in patients with
psoriatic arthritis. RMD Open 6 (1), e000928. doi:10.1136/rmdopen-2019-000928

Guo, F., and Guo, Y. (2015). Clinical research of combined traditional Chinese and
western medicine in the treatment of chronic fatigue syndrome.CHINA J. Chin. Med. 30
(01), 133–135. doi:10.16368/j.issn.1674-8999.2015.01.044

Guo, W., and Huang, F. (2022). Effect of Fali decoction on the treatment of Chronic
fatigue syndrome of qi and blood deficiency, and analysis of VAS score. Med. Diet
Health 20 (21), 15–18.

Hamilton, M. (1960). A rating scale for depression. J. neurology, Neurosurg. psychiatry
23 (1), 56–62. doi:10.1136/jnnp.23.1.56

Hamilton, M. (1959). The assessment of anxiety states by rating. Br. J. Med. Psychol.
32 (1), 50–55. doi:10.1111/j.2044-8341.1959.tb00467.x

He, J., Du, L., Liu, G., Fu, J., He, X., Yu, J., et al. (2011). Quality assessment of reporting
of randomization, allocation concealment, and blinding in traditional Chinese medicine
RCTs: a review of 3159 RCTs identified from 260 systematic reviews. Trials 12, 122.
doi:10.1186/1745-6215-12-122

Hendriks, C., Drent, M., Elfferich, M., and De Vries, J. (2018). The Fatigue
Assessment Scale: quality and availability in sarcoidosis and other diseases. Curr.
Opin. Pulm. Med. 24 (5), 495–503. doi:10.1097/MCP.0000000000000496

Herdman, M., Gudex, C., Lloyd, A., Janssen, M., Kind, P., Parkin, D., et al. (2011).
Development and preliminary testing of the new five-level version of EQ-5D (EQ-5D-
5L). Qual. Life Res. 20 (10), 1727–1736. doi:10.1007/s11136-011-9903-x

Higgins, J., James, T., Chandler, J., Cumpston, M., Li, T., Page, M. J., et al. (2022).
Cochrane Handbook for systematic reviews of interventions. Cochrane Collaboration.

Hindmarch, I., Lehfeld, H., de Jongh, P., and Erzigkeit, H. (1998). The bayer activities
of daily living scale (B-ADL). Dement. Geriatr. Cogn. Disord. 9 (2), 20–26. doi:10.1159/
000051195

Holmes, G. P., Kaplan, J. E., Gantz, N. M., Komaroff, A. L., Schonberger, L. B., Straus,
S. E., et al. (1988). Chronic fatigue syndrome: a working case definition. Ann. Intern.
Med. 108 (3), 387–389. doi:10.7326/0003-4819-108-3-387

Hong, J. A., Chung, S. H., Lee, J. S., Kim, S. S., Shin, H. D., Kim, H., et al. (2003). Effects of
Paeonia radix on 5-hydroxytryptamine synthesis and tryptophan hydroxylase expression in
the dorsal raphe of exercised rats. Biol. Pharm. Bull. 26 (2), 166–169. doi:10.1248/bpb.26.166

Hsiao, C. Y., Hsu, Y. J., Tung, Y. T., Lee, M. C., Huang, C. C., and Hsieh, C. C. (2018).
Effects of Antrodia camphorata and Panax ginseng supplementation on anti-fatigue
properties in mice. J. Vet. Med. Sci. 80 (2), 284–291. doi:10.1292/jvms.17-0572

Hu, H. (2019). Clinical efficacy of Buzhong Yiqi Decoction combined with Xiao
Chaihu Decoction plus and minus in the treatment of chronic fatigue syndrome, liver
depression and spleen deficiency. Diet health care 6 (27), 106.

Huang, D., Li, H., Chen, J.-x., Huang, Z., Li, D., Liu, D., et al. (2020). Clinical
observation of Jianpi Yangwei Ointment in the treatment of chronic fatigue syndrome
of qi deficiency. CJTCMP 35 (12), 6440–6443.

Huang, Y., Zhang, Z., Chen, R., Wang, C., Wu, L., Chen, M., et al. (2017). Clinical
effect of wenzhen Yunqi formula in treating chronic fatigue syndrome with negative
emotion. LIAONING J. TRADITIONAL Chin. Med. 44 (02), 318–321. doi:10.13192/j.
issn.1000-1719.2017.02.033

Huang, Y., Zhang, Z., Li, G., Chen, C., Shi, J., Chen, M., et al. (2022). Effect of wenzhen
Yunqi formula (温振运气方) on brain function and cerebral metabolism in patients
with chronic fatigue syndrome of qi deficiency pattern. J. Traditional Chin. Med. 63
(10), 943–950. doi:10.13288/j.11-2166/r.2022.10.010

Huang, Y., Zhang, Z.-x., Chen, R.-H., Wu, L.-l., and Chen, M. (2016). Clinical effect of
Wenzhen Yunqi Recipe on the negative emotion and hippocampus functional
metabolism in patients with chronic fatigue syndrome. Sh. J. TCM. 50(10), 60–63.

Jackson, C. (2015). The chalder fatigue scale (CFQ 11).Occup. Med. (Lond). 65 (1), 86.
doi:10.1093/occmed/kqu168

Jacquet, T., Poulin-Charronnat, B., Bard, P., Perra, J., and Lepers, R. (2021). Physical
activity and music to counteract mental fatigue. Neuroscience 478, 75–88. doi:10.1016/j.
neuroscience.2021.09.019

Jason, L. A., Helgerson, J., Torres-Harding, S. R., Carrico, A. W., and Taylor, R. R.
(2003). Variability in diagnostic criteria for chronic fatigue syndrome may result in
substantial differences in patterns of symptoms and disability. Eval. Health Prof. 26 (1),
3–22. doi:10.1177/0163278702250071

Jason, L. A., McManimen, S., Sunnquist, M., Brown, A., Newton, J. L., and Strand, E.
B. (2015). Examining the Institute of medicine’s recommendations regarding chronic
fatigue syndrome: clinical versus research criteria. J. neurology Psychol. 2015 (2).

Jason, L. A., Richman, J. A., Rademaker, A. W., Jordan, K. M., Plioplys, A. V., Taylor,
R. R., et al. (1999). A community-based study of chronic fatigue syndrome. Archives
Intern. Med. 159 (18), 2129–2137. doi:10.1001/archinte.159.18.2129

Jiang, H., Yang, L., Hou, A., Zhang, J., Wang, S., Man, W., et al. (2020). Botany,
traditional uses, phytochemistry, analytical methods, processing, pharmacology and
pharmacokinetics of Bupleuri Radix: a systematic review. Biomed. Pharmacother. 131,
110679. doi:10.1016/j.biopha.2020.110679

Jiang, Q. (1998). Primary exploration of comprehensive assessing of psychosocial
stress. Chin. J. Behav. Med. Sci. (03), 20–22.

Jin, M., Huang, Q., Zhao, K., and Shang, P. (2013). Biological activities and potential
health benefit effects of polysaccharides isolated from Lycium barbarum L. Int. J. Biol.
Macromol. 54, 16–23. doi:10.1016/j.ijbiomac.2012.11.023

Johnston, S. C., Brenu, E. W., Staines, D. R., and Marshall-Gradisnik, S. M. (2014).
The role of clinical guidelines for chronic fatigue syndrome/myalgic encephalomyelitis
in research settings. Fatigue Biomed. Health and Behav. 2 (1), 28–39. doi:10.1080/
21641846.2013.860779

Joung, J. Y., Lee, J. S., Cho, J. H., Lee, D. S., Ahn, Y. C., and Son, C. G. (2019). The
efficacy and safety of Myelophil, an ethanol extract mixture of Astragali radix and
salviae radix, for chronic fatigue syndrome: a randomized clinical trial. Front.
Pharmacol. 10, 991. doi:10.3389/fphar.2019.00991

Frontiers in Pharmacology frontiersin.org30

Li et al. 10.3389/fphar.2023.1266803

https://doi.org/10.1093/ecam/nen017
https://doi.org/10.3969/j.issn.1674-7860.2021.09.052
https://doi.org/10.3969/j.issn.1674-7860.2021.09.052
https://doi.org/10.7326/M16-2977
https://doi.org/10.1016/j.jpsychores.2007.12.006
https://doi.org/10.1016/j.ctim.2008.11.003
https://doi.org/10.1016/j.imr.2020.100469
https://doi.org/10.1016/S1474-4422(18)30443-5
https://doi.org/10.3390/diagnostics9030091
https://doi.org/10.3969/j.issn.1003-8914.2014.10.058
https://doi.org/10.3969/j.issn.1003-8914.2014.10.058
https://doi.org/10.16662/j.cnki.1674-0742.2019.32.169
https://doi.org/10.19621/j.cnki.11-3555/r.2020.2032
https://doi.org/10.3969/j.issn.1003-8914.2018.22.009
https://doi.org/10.1097/MD.0000000000029310
https://doi.org/10.1016/j.reuma.2015.05.007
https://doi.org/10.1007/s11606-019-05375-y
https://doi.org/10.7326/0003-4819-121-12-199412150-00009
https://doi.org/10.13463/j.cnki.jlzyy.2015.10.015
https://doi.org/10.13463/j.cnki.jlzyy.2015.10.015
https://doi.org/10.1177/1359105317726152
https://doi.org/10.1177/1359105317726152
https://doi.org/10.1136/rmdopen-2019-000928
https://doi.org/10.16368/j.issn.1674-8999.2015.01.044
https://doi.org/10.1136/jnnp.23.1.56
https://doi.org/10.1111/j.2044-8341.1959.tb00467.x
https://doi.org/10.1186/1745-6215-12-122
https://doi.org/10.1097/MCP.0000000000000496
https://doi.org/10.1007/s11136-011-9903-x
https://doi.org/10.1159/000051195
https://doi.org/10.1159/000051195
https://doi.org/10.7326/0003-4819-108-3-387
https://doi.org/10.1248/bpb.26.166
https://doi.org/10.1292/jvms.17-0572
https://doi.org/10.13192/j.issn.1000-1719.2017.02.033
https://doi.org/10.13192/j.issn.1000-1719.2017.02.033
https://doi.org/10.13288/j.11-2166/r.2022.10.010
https://doi.org/10.1093/occmed/kqu168
https://doi.org/10.1016/j.neuroscience.2021.09.019
https://doi.org/10.1016/j.neuroscience.2021.09.019
https://doi.org/10.1177/0163278702250071
https://doi.org/10.1001/archinte.159.18.2129
https://doi.org/10.1016/j.biopha.2020.110679
https://doi.org/10.1016/j.ijbiomac.2012.11.023
https://doi.org/10.1080/21641846.2013.860779
https://doi.org/10.1080/21641846.2013.860779
https://doi.org/10.3389/fphar.2019.00991
https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2023.1266803


Kan, J., Cheng, J., Hu, C., Chen, L., Liu, S., Venzon, D., et al. (2021). A botanical
product containing Cistanche and Ginkgo extracts potentially improves chronic fatigue
syndrome symptoms in adults: a randomized, double-blind, and placebo-controlled
study. Front. Nutr. 8, 658630. doi:10.3389/fnut.2021.658630

Kidd, E., Brown, A., McManimen, S., Jason, L. A., Newton, J. L., and Strand, E. B.
(2016). The relationship between age and illness duration in chronic fatigue syndrome.
Diagn. (Basel) 6 (2), 16. doi:10.3390/diagnostics6020016

Kim, H. G., Cho, J. H., Yoo, S. R., Lee, J. S., Han, J. M., Lee, N. H., et al. (2013).
Antifatigue effects of Panax ginseng C.A. Meyer: a randomised, double-blind, placebo-
controlled trial. PLoS One 8 (4), e61271. doi:10.1371/journal.pone.0061271

Kohn, P. M., and OBrien, C. (1997). The situational response inventory: a measure of
adaptive coping. Personality Individ. Differ. 22 (1), 85–92. doi:10.1016/s0191-8869(96)00176-6

Kupfersztain, C., Rotem, C., Fagot, R., and Kaplan, B. (2003). The immediate effect of
natural plant extract, Angelica sinensis and Matricaria chamomilla (Climex) for the
treatment of hot flushes during menopause. A preliminary report. Clin. Exp. obstetrics
Gynecol. 30 (4), 203–206.

Lerdal, A. (2020). “Fatigue severity scale”, in Encyclopedia of quality of life and well-
being Research2022, 1–5.

Li, J. (2017). Clinical efficacy analysis of modified Astragalus Jianzhong decoction in
the treatment of chronic fatigue syndrome with qi deficiency constitution. Inn.
MONCOLIA J. TRADITIONAL Chin. Med. 36 (10), 9–10. doi:10.3969/j.issn.1006-
0979.2017.10.009

Li, R., Cai, P., Rong, K., Huang, D., Miao, X., Wang, Z., et al. (2019). Clinical
observation of dalishen Tea on fatigue syndrome of essence deficiency syndrome.
J. Hunan Univ. Chin. Med. 39 (06), 754–757. doi:10.3969/j.issn.1674-070X.2019.06.018

Li, T., and Cao, Y. (2015). Evaluation on clinical effect of treatment of 37 female
patients with chronic fatigue syndrome by Chinese medicines in invigorating spleen
warming kidney and smoothing liver. Clin. J. Chin. Med. 7 (12), 98–99+101. doi:10.
3969/j.issn.1674-7860.2015.12.049

Li, W., Xu, X., Jia, B., Xu, G., Chen, H., Zheng, T., et al. (2018). To explore the efficacy
of Yiqi Yangxue Bupi Hegan formulation in the treatment of chronic fatigue syndrome.
Chin. J. Mod. Drug 12 (15), 208–211. doi:10.3760/cma.j.issn.1001-9391.2018.03.012

Li, X., Li, M., Chen, Q., Deng, S., Yin, H., and Tan, W. (2022). Clinical effect of
guashen decoction on chronic fatigue syndrome of deficiency of qi and yin. Clin.
J. TRANDITIONAL Chin. Med. 34 (07), 1331–1335. doi:10.16448/j.cjtcm.2022.0731

Li, Y. (2020). Analysis of the therapeutic effect and quality of life of Buzhong Yiqi
Decoction combined with Xiao Chaihu Decoction on chronic fatigue syndrome. Spec.
Health (34), 86.

Li, Y. (2015). Clinical observation of tonic and qi soup combined with Xiaochai Hu
tang plus and minus in the treatment of chronic fatigue syndrome, liver depression and
spleen deficiency. Asia-Pacific Tradit. Med. 11 (17), 124–125. doi:10.11954/ytctyy.
201517065

Li, Z. Y., He, P., Sun, H. F., Qin, X. M., and Du, G. H. (2014). (1)H NMR based
metabolomic study of the antifatigue effect of Astragali Radix. Mol. Biosyst. 10 (11),
3022–3030. doi:10.1039/c4mb00370e

Lin, X., Luo, L., and Lin, A. (2019). Clinical observation of Fali decoction in the
treatment of chronic fatigue syndrome with deficiency of qi and blood. Fujian J. TCM 50
(03), 69–71. doi:10.13260/j.cnki.jfjtcm.011845

Lin-Na, S., and Yong-Xiu, S. (2014). Effects of polysaccharides from Gynostemma
pentaphyllum (Thunb.), Makino on physical fatigue. Afr. J. Tradit. Complement. Altern.
Med. 11 (3), 112–117. doi:10.4314/ajtcam.v11i3.17

Liu, A., Wang, Y., Ding, M., Dong, T., Wan, J., and Guo, Y. (2014). Clinical
observation of 40 cases of spleen strengthening and anti-fatigue cream in the
treatment of chronic fatigue syndrome in youth. Hebei J. TCM 36 (11), 1625–1626.

Liu, A., Wang, Y., Ding, M., Gao, F., Dong, T., Wan, J., et al. (2015b). Baicalein
pretreatment protects against liver ischemia/reperfusion injury via inhibition of NF-κB
pathway in mice. Tradit. Med. 24 (02), 72–79. doi:10.1016/j.intimp.2014.11.014

Liu, F., Luo, Q., Luo, Y., Luo, J., Luo, H., and Deng, Q. (2019d). Clinical observation of
60 cases of Modified Ganoderma lucidum Yishou pills in the treatment of chronic fatigue
syndrome. YUNNAN J. TRADITIONAL Chin. Med. MATERIA MEDICA 40 (02), 34–35.
doi:10.16254/j.cnki.53-1120/r.2019.02.012

Liu,G., andCai, K. (2018).Observationon the clinical effect of BupiweiXieyinhuo Shengyang
decoction in the treatment of chronic fatigue syndrome. CJGMCM 33 (19), 2827–2830. doi:10.
3969/j.issn.1003-8914.2018.19.018

Liu, J., Hu, Y., Ying, R., Shen, J., and Sheng, Z. (2019b). Bupleurum and cinnamon twig
decoction in treating chronic fatigue syndrome with liver depression and spleen deficiency.
HENAN Tradit. Chin. Med. 39 (06), 843–846. doi:10.16367/j.issn.1003-5028.2019.06.0209

Liu, J., Hu, Y., Ying, R., Shen, J., and Sheng, Z. (2019c). Clinical efficacy of Chaihu
Guizhi decoction in the treatment of chronic fatigue syndrome with liver depression
and spleen deficiency and its effect on immune function. LISHIZHEN Med. MATERIA
MEDICA Res. 30 (06), 1414–1416. doi:10.3969/j.issn.1008-0805.2019.06.044

Liu, J., Hu, Y., Ying, R., Shen, J., and Sheng, Z. (2021). The clinical observation of
Chaihu Guizhi decoction in treating chronic fatigue syndrome and the influence of
emotional factors. World J. Integr. Traditional West. Med. 16 (10), 1908–1911. doi:10.
13935/j.cnki.sjzx.211028

Liu, Y., Peng, Y., Ge, X., Tong, X., Yang, T., Zhao, M., et al. (2015a). Impacts of shugan
Yangxue method on fatigue degree and survival quality in the patients of chronic fatigue
syndrome. World J. Integr. Traditional West. Med. 10 (09), 1239–1241. doi:10.13935/j.
cnki.sjzx.150918

Liu, Y., Peng, Y., Xin, G., Yang, T., and Li, Z. (2019a). Effect of Jianpi Yishen method
on free radical metabolism in patients with chronic fatigue syndrome. Beijing
J. Traditional Chin. Med. 38 (02), 140–142. doi:10.16025/j.1674-1307.2019.02.013

Luo, C., Xu, X., Wei, X., Feng, W., Huang, H., Liu, H., et al. (2019). Natural medicines
for the treatment of fatigue: bioactive components, pharmacology, and mechanisms.
Pharmacol. Res. 148, 104409. doi:10.1016/j.phrs.2019.104409

Luo, H., Liao, X., and Wang, Q. (2015). Application of Chinese medical syndrome
scores in effectiveness evaluation: a critical appraisal of 240 randomized controlled
trials. Zhongguo Zhong xi yi jie he za zhi Zhongguo Zhongxiyi jiehe zazhi = Chin.
J. Integr. traditional West. Med. 35 (10), 1261–1266. doi:10.7661/CJIM.2015.10.1261

Ma, G., Zhao, W., Wang, H., Pan, L., Wang, Y., Wang, D., et al. (2019). Clinical
observation on modified erxian decoction in treating chronic fatigue syndrome. Chin.
Med. Mod. DISTANCE Educ. CHINA 17 (02), 72–74. doi:10.3969/j.issn.1672-2779.
2019.02.028

Ma, X., Wu, Y., Liu, J., Yang, L., and Li, C. (2022). The effects of "Humidifying-
Replenishing qi-nourishing yin" ladder on patients with chronic fatigue syndrome and
expression of immunoglobuli. J. Ningxia Med. Univ. 44 (10), 1049–1053. doi:10.16050/j.
cnki.issn1674-6309.2022.10.016

Mao, X. (2020). Clinical discussion and analysis of yishen Tiaodu method in treating
chronic fatigue syndrome of spleen and kidney yang deficiency type.World Latest Med.
Inf. Electron. Version) 20 (A0), 134–135. doi:10.3969/j.issn.1671-3141.2020.100.067

Matura, L. A., Malone, S., Jaime-Lara, R., and Riegel, B. (2018). A systematic review of
biological mechanisms of fatigue in chronic illness. Biol. Res. Nurs. 20 (4), 410–421.
doi:10.1177/1099800418764326

McCrone, P., Darbishire, L., Ridsdale, L., and Seed, P. (2003). The economic cost of
chronic fatigue and chronic fatigue syndrome in UK primary care. Psychol. Med. 33 (2),
253–261. doi:10.1017/s0033291702006980

National Institute for Health and Care Excellence (2021). Guidelines. Myalgic
encephalomyelitis (or encephalopathy)/chronic fatigue syndrome: diagnosis and
management. London: National Institute for Health and Care Excellence (NICE)
Copyright © NICE 2021.

Niu, Z., Zhang, X., Zhou, H., and Wang, X. (2014). Clinical observation of 66 cases of
Bushen Shugan decoctionin the treatment of chronic fatigue syndrome. Jiangsu
J. Traditional Chin. Med. 46 (04), 42–43.

Osoba, T., Pheby, D., Gray, S., and Nacul, L. (2011). The development of an
epidemiological definition for myalgic encephalomyelitis/chronic fatigue syndrome.
J. Chronic Fatigue Syndrome 14 (4), 61–84. doi:10.3109/10573320802092112

Ou, Y., Xiao, L., Li, J., Wang, J., Liu, W., and Yang, G. (2018). Clinical study of Guipi
Decoction plus and minus in the treatment of chronic fatigue syndrome with Heart and
spleen deficiency type. Inf. Traditional Chin. Med. 35 (02), 87–90. doi:10.19656/j.cnki.
1002-2406.180060

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C.,
Mulrow, C. D., et al. (2021b). The PRISMA 2020 statement: an updated guideline
for reporting systematic reviews. Syst. Rev. 10 (1), 89. doi:10.1186/s13643-021-
01626-4

Page, M. J., Moher, D., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C.
D., et al. (2021a). PRISMA 2020 explanation and elaboration: updated guidance
and exemplars for reporting systematic reviews. BMJ 372, n160. doi:10.1136/bmj.
n160

Peng, W., Su, J., Xu, Q., Wang, Q., and Jiang, X. (2013). A meta-analysis of the clinical
efficacy of traditional Chinese medicine in chronic fatigue syndrome. CJGMCM 28 (07),
1345–1349. doi:10.3969/j.issn.1003-8914.2013.07.023

Reay, J. L., Kennedy, D. O., and Scholey, A. B. (2006). Effects of Panax ginseng,
consumed with and without glucose, on blood glucose levels and cognitive performance
during sustained ’mentally demanding’ tasks. J. Psychopharmacol. Oxf. Engl. 20 (6),
771–781. doi:10.1177/0269881106061516

Reeves, W. C., Lloyd, A., Vernon, S. D., Klimas, N., Jason, L. A., Bleijenberg, G., et al.
(2003). Identification of ambiguities in the 1994 chronic fatigue syndrome research case
definition and recommendations for resolution. BMC health Serv. Res. 3 (1), 25. doi:10.
1186/1472-6963-3-25

R. Luo, R. Kwong, X. Zhao, and J. Huang (Editors) (2008). “Clinical research
guidelines for the treatment of chronic fatigue syndrome with new traditional
Chinese medicines,” Proceedings of the sub-health branch of the Chinese association
of Chinese medicine and the "forum on ’preventive treatment’ and sub-health prevention
and treatment.

Sandler, C. X., and Lloyd, A. R. (2020). Chronic fatigue syndrome: progress and
possibilities. Med. J. Aust. 212 (9), 428–433. doi:10.5694/mja2.50553

Schwartz, J. E., Jandorf, L., and Krupp, L. B. (1993). The measurement of fatigue: a
new instrument. J. psychosomatic Res. 37 (7), 753–762. doi:10.1016/0022-3999(93)
90104-n

Shahid, A., Wilkinson, K., Marcu, S., and Shapiro, C. M. (2011a). Multidimensional
fatigue inventory (MFI). STOP, THAT and one hundred other sleep Scales, 241–243.

Frontiers in Pharmacology frontiersin.org31

Li et al. 10.3389/fphar.2023.1266803

https://doi.org/10.3389/fnut.2021.658630
https://doi.org/10.3390/diagnostics6020016
https://doi.org/10.1371/journal.pone.0061271
https://doi.org/10.1016/s0191-8869(96)00176-6
https://doi.org/10.3969/j.issn.1006-0979.2017.10.009
https://doi.org/10.3969/j.issn.1006-0979.2017.10.009
https://doi.org/10.3969/j.issn.1674-070X.2019.06.018
https://doi.org/10.3969/j.issn.1674-7860.2015.12.049
https://doi.org/10.3969/j.issn.1674-7860.2015.12.049
https://doi.org/10.3760/cma.j.issn.1001-9391.2018.03.012
https://doi.org/10.16448/j.cjtcm.2022.0731
https://doi.org/10.11954/ytctyy.201517065
https://doi.org/10.11954/ytctyy.201517065
https://doi.org/10.1039/c4mb00370e
https://doi.org/10.13260/j.cnki.jfjtcm.011845
https://doi.org/10.4314/ajtcam.v11i3.17
https://doi.org/10.1016/j.intimp.2014.11.014
https://doi.org/10.16254/j.cnki.53-1120/r.2019.02.012
https://doi.org/10.3969/j.issn.1003-8914.2018.19.018
https://doi.org/10.3969/j.issn.1003-8914.2018.19.018
https://doi.org/10.16367/j.issn.1003-5028.2019.06.0209
https://doi.org/10.3969/j.issn.1008-0805.2019.06.044
https://doi.org/10.13935/j.cnki.sjzx.211028
https://doi.org/10.13935/j.cnki.sjzx.211028
https://doi.org/10.13935/j.cnki.sjzx.150918
https://doi.org/10.13935/j.cnki.sjzx.150918
https://doi.org/10.16025/j.1674-1307.2019.02.013
https://doi.org/10.1016/j.phrs.2019.104409
https://doi.org/10.7661/CJIM.2015.10.1261
https://doi.org/10.3969/j.issn.1672-2779.2019.02.028
https://doi.org/10.3969/j.issn.1672-2779.2019.02.028
https://doi.org/10.16050/j.cnki.issn1674-6309.2022.10.016
https://doi.org/10.16050/j.cnki.issn1674-6309.2022.10.016
https://doi.org/10.3969/j.issn.1671-3141.2020.100.067
https://doi.org/10.1177/1099800418764326
https://doi.org/10.1017/s0033291702006980
https://doi.org/10.3109/10573320802092112
https://doi.org/10.19656/j.cnki.1002-2406.180060
https://doi.org/10.19656/j.cnki.1002-2406.180060
https://doi.org/10.1186/s13643-021-01626-4
https://doi.org/10.1186/s13643-021-01626-4
https://doi.org/10.1136/bmj.n160
https://doi.org/10.1136/bmj.n160
https://doi.org/10.3969/j.issn.1003-8914.2013.07.023
https://doi.org/10.1177/0269881106061516
https://doi.org/10.1186/1472-6963-3-25
https://doi.org/10.1186/1472-6963-3-25
https://doi.org/10.5694/mja2.50553
https://doi.org/10.1016/0022-3999(93)90104-n
https://doi.org/10.1016/0022-3999(93)90104-n
https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2023.1266803


Shahid, A., Wilkinson, K., Marcu, S., and Shapiro, C. M. (2011b). Visual Analogue
scale to evaluate fatigue severity (VAS-F). STOP, THAT and one hundred other sleep
Scales, 399–402.

Sharpe, M. C., Archard, L. C., Banatvala, J. E., Borysiewicz, L. K., Clare, A. W., David,
A., et al. (1991). A report--chronic fatigue syndrome: guidelines for research. J. R. Soc.
Med. 84 (2), 118–121. doi:10.1177/014107689108400224

Sheng, C. (2020). Clinical effect of Chai Hu Guizhi decoction granules in the
treatment of chronic fatigue syndrome with liver depression and spleen deficiency.
Chin J Clin. Ration. Drug Use 13 (35), 60–61. doi:10.15887/j.cnki.13-1389/r.2020.35.026

Shi, J., and Zha, W. (2019). Predicting human pharmacokinetics: physiologically
based pharmacokinetic modeling and in silico ADME prediction in early drug
discovery. Syst. Med. 4 (01), 135–137. doi:10.1007/s13318-018-0503-9

Shin, S., Park, S. J., andHwang,M. (2021). Effectiveness a herbalmedicine (Sipjeondaebo-
tang) on adults with chronic fatigue syndrome: a randomized, double-blind, placebo-
controlled trial. Integr. Med. Res. 10 (2), 100664. doi:10.1016/j.imr.2020.100664

Skevington, S. M., Lotfy, M., O’Connell, K. A., and WHOQOL Group (2004). The
World Health Organization’s WHOQOL-BREF quality of life assessment:
psychometric properties and results of the international field trial. A report
from the WHOQOL group. Qual. Life Res. 13 (2), 299–310. doi:10.1023/B:
QURE.0000018486.91360.00

Smith, M. E., Haney, E., McDonagh, M., Pappas, M., Daeges, M., Wasson, N., et al.
(2015). Treatment of myalgic encephalomyelitis/chronic fatigue syndrome: a systematic
review for a national institutes of health pathways to prevention workshop. Ann. Intern.
Med. 162 (12), 841–850. doi:10.7326/M15-0114

Son, C. G. (2019). Differential diagnosis between "chronic fatigue" and "chronic
fatigue syndrome. Integr. Med. Res. 8 (2), 89–91. doi:10.1016/j.imr.2019.04.005

Song, J., Wang, Y., Teng, M., Cai, G., Xu, H., Guo, H., et al. (2015). Studies on the
antifatigue activities of Cordyceps militaris fruit body extract in mouse model. Evid.
Based Complement. Altern. Med. 2015, 174616. doi:10.1155/2015/174616

Stevelink, S. A. M., Mark, K. M., Fear, N. T., Hotopf, M., and Chalder, T. (2022).
Chronic fatigue syndrome and occupational status: a retrospective longitudinal study.
Occup. Med. (Lond). 72 (3), 177–183. doi:10.1093/occmed/kqab170

Su, G. (2013). Efficacy of American ginseng herbal decoction pieces in the treatment
of chronic fatigue syndrome. Contemp. Med. 19 (13), 147. doi:10.3969/j.issn.1009-4393.
2013.13.106

Sun, H., Guo, Y., Sun, X., Gou, F., and Ma, Y. (2016). Clinical study on treatment of
chronic fatigue syndrome by shugan Yiyang capsule. ACTA Chin. Med. 31 (02),
272–274. doi:10.16368/j.issn.1674-8999.2016.02.075

Sung, W. S., Kang, H. R., Jung, C. Y., Park, S. S., Lee, S. H., and Kim, E. J. (2020).
Efficacy of Korean red ginseng (Panax ginseng) for middle-aged and moderate level of
chronic fatigue patients: a randomized, double-blind, placebo-controlled trial.
Complement. Ther. Med. 48, 102246. doi:10.1016/j.ctim.2019.102246

Tai, D., Falck, R. S., Davis, J. C., Vint, Z., and Liu-Ambrose, T. (2022). Can exercise
training promote better sleep and reduced fatigue in people with chronic stroke? A
systematic review. J. Sleep. Res. 31 (6), e13675. doi:10.1111/jsr.13675

Teng, F., Jiang, Q., and Huang, Y. (2014). Observation of the efficacy of tonic
decoction in the treatment of chronic fatigue syndrome. Guid. J. Traditional Chin. Med.
Pharm. 20 (04), 108–110. doi:10.13862/j.cnki.cn43-1446/r.2014.04.047

vant Leven, M., Zielhuis, G. A., van derMeer, J. W., Verbeek, A. L., and Bleijenberg, G.
(2010). Fatigue and chronic fatigue syndrome-like complaints in the general population.
Eur. J. Public Health 20 (3), 251–257. doi:10.1093/eurpub/ckp113

Vercoulen, J. H., Swanink, C. M., Fennis, J. F., Galama, J. M., van der Meer, J. W., and
Bleijenberg, G. (1994). Dimensional assessment of chronic fatigue syndrome.
J. psychosomatic Res. 38 (5), 383–392. doi:10.1016/0022-3999(94)90099-x

Wang, J. (2019). To explore the clinical efficacy of Buzhong Yiqi Decoction
combined with Xiao Chaihu Decoction plus and minus in the treatment of
chronic fatigue syndrome, liver depression and spleen deficiency. World Latest
Med. Inf. 19 (60), 199. doi:10.19613/j.cnki.1671-3141.2019.60.130

Wang, R. (2017). Randomized parallel controlled study of Bupi yishen decoction
combined with adenosine Triphosphate+ oryzanol in the treatment of chronic fatigue
syndrome of spleen-kidney yang deficiency. J. Pract. TRADITIONAL Chin. Intern. Med.
31 (02), 31–33. doi:10.13729/j.issn.1671-7813.2017.02.13

Wang, X., Lv, F., and Zuo, R. (2015). Clinical observation of invigorating qi, strengthening
spleen and tonifying kidney in the treatment of chronic fatigue syndrome. SHAANXI
J. TRADITIONAL Chin. Med. (5), 577–579. doi:10.3969/j.issn.1000-7369.2015.05.028

Wang, Y. (2014). Spleen anti-depressant and anti-fatigue ointment was used to treat
35 cases of chronic fatigue syndrome in youth. J. Sichuan Traditional Chin. Med. 32
(05), 117–118. doi:10.3969/j.issn.1002-2619.2014.11.011

Wang, Y. Y., Li, X. X., Liu, J. P., Luo, H., Ma, L. X., and Alraek, T. (2014).
Traditional Chinese medicine for chronic fatigue syndrome: a systematic review of
randomized clinical trials. Complement. Ther. Med. 22 (4), 826–833. doi:10.1016/j.
ctim.2014.06.004

Ware, J. E., Jr., and Sherbourne, C. D. (1992). The MOS 36-ltem short-form health
survey (SF-36): I. Conceptual framework and item selection.Med. care 30 (6), 473–483.
doi:10.1097/00005650-199206000-00002

Wei, R., Pan, D., Liu, Q., Long, Y., and Liu, S. (2017). Clinical efficacy of Long
ointment in the treatment of chronic fatigue syndrome (liver and kidney deficiency) in
men in 30 cases. J. Guiyang Univ. Chin. Med. 39 (05), 56–58+74. doi:10.16588/j.cnki.
issn1002-1108.2017.05.016

WHO (1997). Clinic terminology of traditional Chinese medical diagnosis and
treatment. National Administration of Traditional Chinese Medicine, 92.

WHO (2013). Traditional medicine strategy 2014–2023. World Health Organization.
Available from: https://www.who.int/publications/i/item/9789241506096.

Woo, H.-j., Kim, S. H., Lee, S.-b., Choi, M., Kim, Y., and Lee, J.-H. (2008).
Development of Questionnaires for Differentiation ofqì-xū, xuè-xū, yang-xū, yīn-xū
analysis. J. Intern. Korean Med. 29, 856–870.

Woodward, J. M., Hass, S. L., and Woodward, P. J. (2002). Reliability and validity of
the sexual life quality questionnaire (SLQQ). Qual. Life Res. 11 (4), 365–377. doi:10.
1023/a:1015513228469

Wu, J., Zhang, X., and Zhu, A. (2018). Racial differences in dietary antioxidant intake
and cardiac event-free survival in patients with heart failure. Liaoning j. Traditional
Chin. Med. 45(02), 305–313. doi:10.1177/1474515118755720

Wu, X., Hu, X., Zhao, H., Ma, Q., and Ma, Z. (2016). Clinical Research on Xiaopi - yin
in the treatment of spleen - kidney deficiency type patients of chronic fatigue syndrome.
Ningxia Med. J. 38(10), 922–924.

Wu, Y., Ma, X., Yang, L., and Li, C. (2022). Study on the clinical effect of dispelling
dampness-replenishing qi-nourishing yin Step therapy in the treatment of chronic
fatigue syndrome. CJGMCM 37 (11), 1894–1898. doi:10.3969/j.issn.1003-8914.2022.
11.002

Xu, D., Dong, Y., and Yang, X. (2013a). The efficacy of modified naoxinkang in the
treatment of chronic fatigue syndrome in 40 cases. J. Changchun Univ. Traditional Chin.
Med. 29 (02), 281–282.

Xu, Z., and Shan, Y. (2014). Anti-fatigue effects of polysaccharides extracted from
Portulaca oleracea L. in mice. Indian J. Biochem. biophysics 51 (4), 321–325.

Xu, Z., Wang, X., Holcman, D., and Teixeira, M. T. (2013b). The length of the shortest
telomere as the major determinant of the onset of replicative senescence. HENAN
Tradit. Chin. Med. 33 (06), 847–857. doi:10.1534/genetics.113.152322

Xu, Z., and Wang, X. (2013). Chaihu combined with longgu nuli Decoction for the
treatment of chronic fatigue syndrome of liver depression and spleen deficiency in 42
cases. HENAN Tradit. Chin. Med. 33 (06), 847–848. doi:10.16367/j.issn.1003-5028.
2013.06.012

Yang, D., Palma, D., Louie, A., Malthaner, R., Fortin, D., Rodrigues, G., et al. (2019).
Assessment of tumour response after stereotactic ablative radiation therapy for lung
cancer: a prospective quantitative hybrid 18 F-fluorodeoxyglucose-positron emission
tomography and CT perfusion study. Health Everyone 63 (22), 94–101. doi:10.1111/
1754-9485.12807

Yang, J., Shin, K. M., Abu Dabrh, A. M., Bierle, D. M., Zhou, X., Bauer, B. A., et al. (2022).
Ginseng for the treatment of chronic fatigue syndrome: a systematic review of clinical studies.
Glob. Adv. Health Med. 11, 2164957X221079790. doi:10.1177/2164957X221079790

Yang,W., and Liang, C. (2016). Clinical observation of 30 cases of modified astragalus
Jianzhong decoction in the treatment of chronic fatigue syndrome with qi deficiency
constitution. J. Sichuan Traditional Chin. Med. 34 (03), 132–134.

Zhang, X. L., Jiang, B., Li, Z. B., Hao, S., and An, L. J. (2007). Catalpol ameliorates
cognition deficits and attenuates oxidative damage in the brain of senescent mice
induced by D-galactose. Pharmacol. Biochem. Behav. 88 (1), 64–72. doi:10.1016/j.pbb.
2007.07.004

Zhang, Y., Jin, F., Wei, X., Jin, Q., Xie, J., Pan, Y., et al. (2022). Chinese herbal medicine
for the treatment of chronic fatigue syndrome: a systematic review and meta-analysis.
Front. Pharmacol. 13, 958005. doi:10.3389/fphar.2022.958005

Zhang, Y. (2020). Observation of the efficacy of Buzhong Yiqi decoction combined
with Xiao ChaiHu decoction in the treatment of chronic fatigue syndrome. Electron.
J. Clin. Med. Literature 7(91), 75.

Zhao, X., He, X., and Huang, Q. (2013). Compound of Fufangteng mixture on CFS
with blood deficiency type. Inf. Traditional Chin. Med. 30 (04), 88–90. doi:10.3969/j.
issn.1002-2406.2013.04.039

Zheng, L., Mai, J., and Liu, Y. (2017). Clinical study of shugan Jianpi yishen formula
treating chronic fatigue syndrome. SHANDONG J. TRADITIONAL Chin. Med. 36 (10),
860–862+6. doi:10.16295/j.cnki.0257-358x.2017.10.011

Zheng, X. (2002). Guidelines for clinical research of new Chinese medicines. China
Medical Science Press.

Zhou, C., Sun, C., Wang, Y., Xu, T., and Yu, W. (2022). Role of the tumor immune
microenvironment in tumor immunotherapy. J. Hunan Norm. Univ(Med Sci. 19 (03),
53–57. doi:10.3892/ol.2021.13171

Zhou, Z. (2007). Internal medicine of traditional Chinese medicine. Beijing: China
Press of Traditional Chinese Medicine, 374.

Zung, W.W. (1971). A rating instrument for anxiety disorders. Psychosomatics 12 (6),
371–379. doi:10.1016/S0033-3182(71)71479-0

Zung, W. W. (1965). A self-rating depression scale. Archives general psychiatry 12,
63–70. doi:10.1001/archpsyc.1965.01720310065008

Frontiers in Pharmacology frontiersin.org32

Li et al. 10.3389/fphar.2023.1266803

https://doi.org/10.1177/014107689108400224
https://doi.org/10.15887/j.cnki.13-1389/r.2020.35.026
https://doi.org/10.1007/s13318-018-0503-9
https://doi.org/10.1016/j.imr.2020.100664
https://doi.org/10.1023/B:QURE.0000018486.91360.00
https://doi.org/10.1023/B:QURE.0000018486.91360.00
https://doi.org/10.7326/M15-0114
https://doi.org/10.1016/j.imr.2019.04.005
https://doi.org/10.1155/2015/174616
https://doi.org/10.1093/occmed/kqab170
https://doi.org/10.3969/j.issn.1009-4393.2013.13.106
https://doi.org/10.3969/j.issn.1009-4393.2013.13.106
https://doi.org/10.16368/j.issn.1674-8999.2016.02.075
https://doi.org/10.1016/j.ctim.2019.102246
https://doi.org/10.1111/jsr.13675
https://doi.org/10.13862/j.cnki.cn43-1446/r.2014.04.047
https://doi.org/10.1093/eurpub/ckp113
https://doi.org/10.1016/0022-3999(94)90099-x
https://doi.org/10.19613/j.cnki.1671-3141.2019.60.130
https://doi.org/10.13729/j.issn.1671-7813.2017.02.13
https://doi.org/10.3969/j.issn.1000-7369.2015.05.028
https://doi.org/10.3969/j.issn.1002-2619.2014.11.011
https://doi.org/10.1016/j.ctim.2014.06.004
https://doi.org/10.1016/j.ctim.2014.06.004
https://doi.org/10.1097/00005650-199206000-00002
https://doi.org/10.16588/j.cnki.issn1002-1108.2017.05.016
https://doi.org/10.16588/j.cnki.issn1002-1108.2017.05.016
https://www.who.int/publications/i/item/9789241506096
https://doi.org/10.1023/a:1015513228469
https://doi.org/10.1023/a:1015513228469
https://doi.org/10.1177/1474515118755720
https://doi.org/10.3969/j.issn.1003-8914.2022.11.002
https://doi.org/10.3969/j.issn.1003-8914.2022.11.002
https://doi.org/10.1534/genetics.113.152322
https://doi.org/10.16367/j.issn.1003-5028.2013.06.012
https://doi.org/10.16367/j.issn.1003-5028.2013.06.012
https://doi.org/10.1111/1754-9485.12807
https://doi.org/10.1111/1754-9485.12807
https://doi.org/10.1177/2164957X221079790
https://doi.org/10.1016/j.pbb.2007.07.004
https://doi.org/10.1016/j.pbb.2007.07.004
https://doi.org/10.3389/fphar.2022.958005
https://doi.org/10.3969/j.issn.1002-2406.2013.04.039
https://doi.org/10.3969/j.issn.1002-2406.2013.04.039
https://doi.org/10.16295/j.cnki.0257-358x.2017.10.011
https://doi.org/10.3892/ol.2021.13171
https://doi.org/10.1016/S0033-3182(71)71479-0
https://doi.org/10.1001/archpsyc.1965.01720310065008
https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2023.1266803

	Is there a role for traditional and complementary medicines in managing chronic fatigue? a systematic review of randomized  ...
	1 Introduction
	2 Methods
	2.1 Inclusion and exclusion criteria
	2.1.1 Inclusion criteria
	2.1.2 Exclusion criteria

	2.2 Outcome measurements
	2.2.1 Primary outcomes
	2.2.2 Secondary outcomes

	2.3 Search strategy and study selection
	2.3.1 Search strategy
	2.3.2 Study selection

	2.4 Data extraction and analysis
	2.5 Appraisal of reporting quality
	2.6 Assessment of risks of bias

	3 Results
	3.1 Search results
	3.2 Description of studies
	3.3 Participants
	3.4 Interventions
	3.4 Interventions
	3.5 Control and comparison
	3.6 Efficacy outcomes reported
	3.7 T&CMs efficacy
	3.8 T&CMs safety
	3.9 Quality assessment
	3.10 Risk of bias

	4 Discussion
	4.1 The role of T&CMs in CFS
	4.2 Methodological heterogeneity in RCTs
	4.3 Future research
	4.4 Limitation

	5 Conclusion
	Data availability statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	Supplementary material
	References


