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Abstract 

Background:  Non-alcoholic fatty liver disease (NAFLD) is a common liver disease that may progress into, in the 
absence of proper treatment, severe liver damage. While the optimal pharmacotherapy for NAFLD remains uncertain 
and the adherence to lifestyle interventions is challenging, the use of herbal medicines such as traditional Chinese 
medicines (TCMs) to manage the condition is common. The evidence about TCMs in the management of NAFLD is 
continuously developing through randomized controlled trials (RCTs). This study aims to identify and evaluate the 
emerging evidence about the efficacy and safety of TCMs for NAFLD.

Methods:  A systematic literature search was conducted to identify RCTs which investigated TCMs in the manage-
ment of NAFLD published in 6 electronic databases including PubMed, the Cochrane Library, EMBASE, Web of Sci-
ence, Scopus and China National Knowledge Infrastructure since inception to September 2020. RCTs comparing TCMs 
with no treatment, placebo, non-pharmacological and/or pharmacological interventions were included irrespec-
tive of language or blinding. The quality of reporting was evaluated using the Consolidated Standards of Reporting 
Trials Statement extensions for Chinese herbal medicine Formulas (CONSORT-CHM). Risk-of-bias for each study was 
assessed using the Cochrane risk of bias tool.

Results:  A total of 53 RCTs involving 5997 participants with NAFLD were included in this review. Each included RCT 
tested a different TCMs giving a total of 53 TCMs identified in this study. Based on the evaluation of the RCT results, 
TCMs might have various beneficial effects such as improving TCM syndrome score, liver function, and body lipid pro-
file. A range of non-serious, reversible adverse effects associated with the use of TCMs were also reported. However, 
no conclusion about the efficacy and safety of TCMs in NAFLD can be made. The quality of reporting was generally 
poor and the risks of bias was mostly uncertain in all trials.

Conclusions:  There is some evidence from RCTs that supported the effectiveness and safety of TCMs for NAFLD. 
However, no conclusive recommendations can be made due to the questionable quality of the RCTs. Improvement in 
the RCT protocol, the use of a larger sample size, a setting of multicenter, and a more focused approach in selecting 
TCMs are recommended for developing high quality evidence about the use of TCMs in managing NAFLD.
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Background
Non-alcoholic fatty liver disease (NAFLD) is a common 
chronic liver disease that refers to liver steatosis in the 
absence of significant alcohol consumption, use of sus-
ceptible medication, or other pre-existing liver condition 
or infections that result in fat accumulation [1]. Meta-
bolic risk factors are the majority causes of the NAFLD, 
such as obesity, diabetes mellitus, and dyslipidemia [1]. 
The global prevalence of NAFLD was estimated at 9.7% 
and an increasing trend had been shown in recent years 
[2]. NAFLD has a wide spectrum of liver diseases rang-
ing from simple liver steatosis to more advanced forms, 
such as nonalcoholic steatohepatitis, progressive fibrosis 
and cirrhosis [3]. This progression may be slowed or even 
reversed with proper management. However, at pre-
sent, the optimal pharmacotherapy for NAFLD remains 
uncertain as no pharmacological agent has been officially 
approved for treating NAFLD [4]. The best recommen-
dations for NAFLD patients were lifestyle improvement 
and physical exercise [5, 6]. Lifestyle recommendation 
such as dietary restriction and enhanced physical activity 
have shown to beneficial in improving hepatic pathologic 
syndrome and reducing hepatic fat accumulation. How-
ever, adherence to lifestyle changes has been shown to be 
challenging. In the absence of proper management, more 
serious inflammation and degeneration of liver cells may 
result leading to irreversible liver injury and thus increas-
ing the risks of hepatocellular carcinoma development 
[7].

In light of limited treatment options for NAFLD, herbal 
medicines, with traditional Chinese medicines (TCMs) 
in particular, have become an increasingly common 
healthcare choice for patients to manage or even treat 
the disease [8]. TCMs has a long history of use to treat 
liver disease in China. According to the Chinese tradi-
tional medical theory, NAFLD may result when Gan-
collaterals are obstructed by the dysfunction of Gan-qi 
catharsis and Pi transportation, internal accumulation of 
dampness-heat and dirty phlegm, and blocking of blood 
stasis [9]. Therefore, TCMs are used mainly to channel 
Gan-qi, promote blood circulation, reduce phlegm and 
cleanse unclean elements. In modern science, preclini-
cal and clinical studies suggested that TCMs may be an 
effective measure for NAFLD due to the beneficial effects 
on fatty acid metabolism that improves lipid metabolic 
parameters such as decreased levels of triglycerides, total 
cholesterol and low-density lipoprotein, alanine ami-
notransferase, aspartate aminotransferase and increased 

production of high-density lipoprotein [4]. Such TCMs 
often contain complex constituents with multiple phar-
macological activities at various targets. For instance, 
Qushi Huayu decoction, a well-known TCM for-
mula consisting of at least 5 medicinal plants, has been 
reported to effectively reverse elevated levels of free fatty 
acid and total triglycerides, and improve hepatic steatosis 
and inflammation through multiple signaling pathways 
[10, 11]. At the same time, TCMs, like all pharmaco-
logical agents, may potentially have the risks of adverse 
effects and toxicity which should also be determined and 
taken into consideration when deciding on the treatment 
option for NAFLD [12].

In recent years, increasing number of RCTs have been 
conducted to investigate the benefits and risks of TCMs 
in treating NAFLD. A systematic review conducted in 
2013 assessed the benefits and risks of herbal medicines 
(including TCMs) for people with NAFLD and reported 
that some of the herbal preparations investigated seemed 
to have positive efforts on selected clinical indicators 
without inducing increased risks of adverse effects com-
pared to the control groups [12]. Subsequent studies fur-
ther suggested various underlying mechanisms through 
which herbal medicines might prevent NAFLD [4, 13]. 
The evidence from RCTs or other studies about TCMs 
for NAFLD is mounting but, nevertheless, inconclusive if 
not conflicting. To keep track of the emerging evidence 
about TCMs in NAFLD, there needs to be continuous 
efforts to critically appraise the evidence about the effi-
cacy and adverse effects of TCMs. Therefore, the study 
aimed to conduct a systematic review of RCTs which 
investigated the use of TCMs in NAFLD in order to eval-
uate the benefits and harms of TCMs for patients with 
NAFLD. In addition, by assessment the quality of RCTs 
on TCMs for NAFLD, further analysis would be carried 
out to explore how to improve the RCT design and the 
reporting of RCT findings in relation to TCMs. The find-
ings will be useful for updating the current knowledge 
about TCMs in NAFLD, informing patients’ choice of 
management measures, and identifying areas in need of 
further research.

Methods
This systematic review was conducted in compliance 
with the Preferred Reporting Items for Systematic 
Reviews and Meta analyses (PRISMA-P guidelines) [14]. 
To evaluate the quality and risk bias of the studies, the 
Cochrane Collaboration’s Risk of Bias tool [15] and the 
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Consolidated Standards of Reporting Trials Statement 
extensions for Chinese herbal medicine Formulas (CON-
SORT-CHM) [16] were used in this review. CONSORT-
CHM had been developed as one of the extensions of the 
Consolidated Standards of Reporting Trials (CONSORT) 
Statement to set the baseline for reporting trials using 
CHM formulas [17]. In addition to the basic criteria of 
reporting clinical trials as listed in the CONSORT, the 
CONSORT-CHM had additional consideration that ade-
quately took into account the unique characteristics of 
TCM—theory, principles, formulas, and Chinese medici-
nal substances.

Types of studies
Randomized, double or triple-blinded, controlled tri-
als which investigated the use of TCMs in NAFLD 
irrespective of blinding, publication status or date of 
publication, published in English or Chinese were con-
sidered for inclusion in this study. Quasi-randomized 
and observational studies were excluded. In this review, 
TCMs encompassed preparations which might include 
the use of the plant, animal materials, and mineral sub-
stances in preparations administered as capsules, tablets, 
teas, decoctions, granules and powders according to the 
unique principles and comprehensive theory of Tradi-
tional Chinese Medicine. In additional, TCM prepara-
tions which contained TCMs listed in TCM related 
standards such as the Chinese Pharmacopoeia [18] or the 
Grand Dictionary of Chinese Medicine [19] were eligible 
for consideration in this review.

Types of RCT participants
Participants of any age, gender or ethnic origin with a 
clear diagnosis of NAFLD irrespective of the diagnostic 
method, diabetic status or the presence of non-alcoholic 
steatohepatitis (NASH) were eligible for the studies. We 
excluded RCTs in which participants recorded had viral 
hepatitis, liver function decompensation, other liver dis-
eases or undergone liver transplantation previously.

Types of interventions
For inclusions, RCTs which compared TCMs alone or 
TCMs in combination with behavioral interventions 
against placebo, no treatment, pharmacological ther-
apy and/or other behavioral interventions were con-
sidered. Behavioral interventions referred to lifestyle 
interventions such as dietary modification and/or exer-
cise regime. Pharmacological therapies referred to any 
other medicinal herbs not considered TCMs or conven-
tional medicines such as prescription medicines regard-
less of the mechanisms of actions.

Types of outcome
In order to address the objectives of this study, both effi-
cacy and safety of the TCMs investigated in the RCTs 
included in this review were to be analyzed. As such, 
the primary and the secondary outcomes of managing 
NAFLD with the use of TCMs included the following:

Primary outcomes
The primary outcome measures considered included 
changes in TCM syndrome score and experiences in 
adverse reactions. According to the Chinese Medicine 
Clinical Research of New Drugs Guiding Principles [20], 
TCM syndrome score is the scoring method to evaluate 
patients symptoms such as dry mouth, bitter eyes, dry 
eyes, bleeding gums, insomnia and dreams, abdominal 
distension, loss of appetite, fatigue, loss of appetite, hypo-
chondriac pain, waist and knee pain, urine and bowel, 
etc. The symptoms could be rated as “no”, “light”, “mod-
erate” or “severe” represented by the score of 0 point, 1 
point, 2 points, and 3 points respectively.

On the other hand, adverse reactions experienced 
during or immediately after the intervention duration 
would be considered. Depending on the availability of 
data, adverse events would be classified as serious or 
non-serious. A serious adverse reaction was defined as 
any effects that could increase mortality; was life-threat-
ening; required hospitalization; resulted in persistent 
or significant disability; caused a congenital anomaly or 
birth defect, or any important medical event that might 
have jeopardized the health of the patients. Non-serious 
adverse events, on the other hand, referred to any unto-
ward medical occurrence not necessarily having a causal 
relationship with the treatment, but resulting in a dose 
reduction or discontinuation of treatment (at any time 
after commencement of treatment) [21].

Secondary outcomes
The secondary outcome measures were considered as the 
followings [12]:

1.	 Radiological response which indicated the degree of 
fatty liver infiltration assessed by B-ultrasound, com-
puted tomography, magnetic resonance spectroscopy 
(MRS), or other imaging techniques).

2.	 Liver function as reflected by the serum activities 
of aspartate aminotransferase (AST), alanine ami-
notransferase (ALT), alkaline phosphatases (ALP), 
gamma-glutamyl-transpeptidase (GGT), total bili-
rubin (TB), direct bilirubin (DB), total serum pro-
tein (TP), albumin (ALB), or albumin/globulin ratio 
(A/G).
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3.	 Indicators of body weight which might include the 
body mass(BM), body mass index (BMI), and waist 
hip ratio (WHR).

4.	 Blood sugar which referred to the fasting blood 
glucose (FBG), fasting plasma insulins (FINs), and 
homeostasis model assessment-estimated insulin 
resistance (HOMA-IR).

5.	 Blood lipids such as serum activities of triglyceride 
(TG), total cholesterol (TC), high density lipopro-
tein-cholesterol (HDL-C), low density lipoprotein-
cholesterol (LDL-C), and cholesterol (CHOL).

6.	 Other secondary outcome might include diamine 
oxidase (DAO), lipopolysaccharide, D-lactic acid, 
Claudin-1, Claudin-4, high sensitivity C-reactive pro-
tein (hs-CRP), tumor necrosis factor-α and so on.

Search methods of studies
Electronic searches
This systematic review was performed according to 
the PRISMA-P guidelines [22] for searching the litera-
ture. Six electronic databases including PubMed, the 
Cochrane Library, EMBASE, Web of Science, Scopus and 
China National Knowledge Infrastructure (CNKI) were 

searched for RCTs evaluating TCMs in the management 
or treatment of NAFLD from inception to September 
2020. The three primary search terms were “NAFLD”, 
“TCM” and “RCT”. As shown in Table 1, the operational 
definition used for these three primary terms referred 
to the related vocabularies. MeSH terms and keywords 
were used to develop a comprehensive search strategy 
and to ensure the validity of the strategy. Terms within 
“NAFLD”, “TCM”, and “RCT” were combined with OR, 
and the following results from each concept were com-
bined with AND. The references of the included studies 
and Cochrane reviews on NAFLD were also searched.

Exclusion criteria and screening
The title, abstract and full text of each study were 
screened for meeting the inclusion criteria. The process 
of screening for inclusion consisted of 2 rounds of assess-
ment. In Round 1, the title and the abstract were studied 
to exclude non-TCMs related RCTs. The following stud-
ies were also excluded from the first round of screening 
(1) review, meta-analysis, protocol; (2) non-randomized 
trial; (3) pharmacodynamics or pharmacology studies; (4) 
acupuncture studies; (5) other disease studies or NAFLD 
combined other diseases studies; (6) studies about 

Table 1  Search term identifiers

AND retrieves results that include all the search terms
a  Including but not limited to

Category Entry search terms in English Entry search terms in Chinese

RCT​ Clinical 隨機AND對照AND臨床試驗

Triala 隨機AND對照AND臨床研究
隨機AND對照AND臨床觀察

NAFLD "Nonalcoholic fatty" 非酒精性脂肪肝
"Non-alcoholic fatty" 非酒精性脂肪性肝病
"Non-alcoholic fatty liver disease" [mesh] 非酒精性脂肪性肝炎

Nonalcoholic AND "fatty liver" [mesh]

Non-alcoholic AND "fatty liver" [mesh]

NAFLD

"Nonalcoholic steatohepatitis"

TCM Phytotherapy 中醫

Herbal medicinea 中藥

Plant preparationa 草藥

Chinese medicinea

Complementary medicinea

“Drugs, Chinese herbal” [Mesh]

“Medicine, Chinese traditional” [Mesh]

“Medicine, traditional” [Mesh]

“Plant preparations” [Mesh]

Medicinal planta

Plant medicinal producta

Herba
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vitamin or mineral or fortified food or probiotic; (7) 
studies about ingredients extracted from plants or herbs 
not listed in TCM related standards; (8) studies about 
the ingredient or component listed in the TCM related 
standards [18, 19] but was used in combination with 
other dietary supplements or nutraceuticals. In Round 
2, full-text review was conducted to exclude non-TCM-
related RCTs and those RCTs which tested the effects of 
TCMs in combination with pharmacological interven-
tions in the test group.

Data collection and analysis
Selection of studies
The title and abstract was separately screened by 2 of the 
authors (ZL, XC) according to the inclusion criteria out-
lined above. Full texts of potentially relevant articles were 
retrieved for detailed assessment. The Cochrane evalua-
tions and CONSORT-CHM statement evaluation were 
independently performed by two of the authors (ZL, XC) 
following the guidelines, and the disagreements were dis-
cussed and resolved by discussion or consultation with 
two other authors (JS, COLU).

Data extraction and management
Endnote X9 was used to categorize and file all the refer-
ences. Excel 2013 was used to extract data and record. 
A standard extraction form was used to extract relevant 
data from the eligible trials, which contained the basic 
information of study, methods, intervention, partici-
pants, outcomes, overall findings, etc. The main infor-
mation extracted from each included studies for further 
analysis is listed in the following:

Basic information of study

•	First author and publication year; and
•	Language.

Methods

•	Trial design;
•	Date of trial;
•	Setting of trial;
•	 Inclusion and exclusion of patients; and
•	Diagnosed criteria (integration medicine or west-

ern medicine).

Intervention

•	Treatment drugs;
•	Using does;

•	Interment duration;
•	lifestyle intervention; and
•	Follow-up period.

Participants

•	The number of participants randomized;
•	The number of participants analyzed;
•	Sex ratio, history of NFALD, mean age; and
•	Dropouts.

Outcomes

•	Primary outcomes;
•	Secondary outcomes;

Overall findings

•	Efficacy rate;
•	Statistical difference in the efficacy;
•	Safety information.

Assessment of risk of bias in included studies
Two of the authors (ZL, XC) evaluated the risk of bias 
of each trial independently in accordance with the 
Cochrane Handbook for Systematic Reviews of Inter-
ventions [15] and the CONSORT-CHM [23]. All crite-
ria were referred to from the Cochrane guidelines. The 
Cochrane risk-of-bias tool was used to assess all trials’ 
quality. There were three categories [17] of the results: 
“low risk of bias”, “Unclear risk of bias” and “High risk 
of bias”. The judgement was made based on the defini-
tions on recommendations from these two assessment 
methods as shown in the following.

Sequence generation

•	Low risk of bias: clearly indicate the method 
used (e.g., table of random numbers, random 
block or computer random number generation);

•	Unclear risk of bias: no specified information 
about the methods; and

•	High risk of bias: no mentioned about the meth-
ods.

Allocation concealment
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•	Low risk of bias: the participants were allocated 
table of random numbers, random block or com-
puter random number generation;

•	Unclear risk of bias: no specified information 
about the allocation methods (e.g. only reported 
the ratio of different groups); and

•	High risk of bias: no mentioned about the alloca-
tion methods.

Blinding

•	Low risk of bias: the study authors described the 
trial as blinding and mentioned the methods of 
blinding;

•	Unclear risk of bias: the study authors mentioned 
used blinding methods without any descriptions 
of blinding; and

•	High risk of bias: no mentioned about the blind-
ing and the methods.

Incomplete outcome data

•	Low risk of bias: the study authors reported 
the number of dropouts and withdrawals, and 
described the reason or reported there was no 
dropouts or withdrawals;

•	Unclear risk of bias: the study author reported 
there was dropout or withdrawals without any 
specified information; and

•	High risk of bias: no mentioned about dropout 
or withdrawals.

Selective outcome reporting

•	Low risk of bias: the study authors reported pre-
defined, or clinically relevant and reasonably 
expected outcomes;

•	Unclear risk of bias: the study authors did not 
report all predefined, or clinically relevant and 
reasonably expected outcomes, or the data 
reported did not match the methods; and

•	High risk of bias: no mentioned about the pre-
defined, or clinically relevant and reasonably 
expected outcomes.

Other bias

•	Low risk of bias: the trial appeared no other com-
ponents that may cause the risk of bias;

•	Unclear risk of bias: the trial may or may not have 
other components that may cause the risk of bias. 
and

•	High risk of bias: there were other factors in the 
trial that could put it at risk of bias (e.g. the dif-
ferences of baseline, for-profit involvement, and 
inappropriate intervention design).

Quality assessment methods
Each article included was independently assessed by two 
of the authors (ZL, XW). Disagreements were settled 
through discussion or consultation with the other two 
authors (JS, COLU). The 25-item version of the CON-
SORT CHM statement was used to assess for the qual-
ity of the trials included. The checklist provides a set of 
guidelines that may be used to identify the strengths and 
weaknesses of clinical trials for the treatments of TCM 
intervention. To measure compliance, a grading system 
was devised for each criterion, where the reviewer gave 
a score of “0” if the item was not present at all, a “1” if the 
feature was partially present, for instance, some aspects 
of the CONSORT item were missing or being described 
unclearly, and a “2” if the item was present and clear. 
By applying the CONSORT criteria for all relevant sec-
tions of each study, an overall summary of the reporting 
quality of the included RCTs was produced. The evalua-
tion method and results were independently checked for 
validity and consistency by all 6 authors.

Results
Search results
The screening process conducted in accordance with the 
PRISMA guidelines is summarized in the flow diagram as 
shown in Fig. 1. A total of 954 citations were identified in 
the initial searches from the selected electronic databases 
and related sources. After the removal of duplications, 817 
potentially relevant articles were retained for further assess-
ment. Due to a range of reasons, 761 records were further 
excluded after Round 1 of the screening process (reading 
titles and abstracts): not randomized trials, review or meta-
analysis or protocol articles, pharmacodynamics or pharma-
cology studies, acupuncture studies, other disease studies, 
or combined other diseases studies, or herbal ingredients 
not listed in the TCMs-related standards [18, 19], or the use 
of TCMs was combined with other pharmacological agents. 
Fifty-six articles were then retrieved and included for fur-
ther assessment. After accessing and reviewing the full text, 
3 more articles were excluded including 2 studies that inves-
tigated non-TCMs interventions and 1 study which used 
both TCMs and chemical drugs in the test group. Eventu-
ally, 53 eligible articles published in Chinese (n = 48) and 
English (n = 5) were included in this review.
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Description of studies
Among the 53 publications included in this review, 48 
were published in Chinese and only 5 were published in 
English [24–28] among the included trials, one trial was 
conducted in Korea [28] and the remaining 52 trials were 
conducted in China. All of the included studies set a par-
allel two-arm design. More details are showed in Table 2.

Participants
A total of 5997 participants with NAFLD were recruited 
in the RCTs included in this review. Two trials did not 
report the number of males and females [29, 30]. The 
remaining 51 trials reported that 3622 males and 2110 
females took part in trials. Among 19 included RCTS, 
62 participants were reported as dropouts or withdraw 
before the intervention was initiated. In terms of allo-
cation, 3165 participants were allocated into the test 
groups, and 2772 participants were allocated into the 
control or comparison groups. Out of the 53 RCTs, 
only 42 reported the mean age of the participants and 
the standard deviation, 5 trials reported the average age 
of participants without standard deviation, 3 trials only 

reported the age range of participants, and 3 trials did not 
report the age information. Thirty-four trials reported 
the history of NAFLD in details, and 36 trials reported 
the participant’s origin. With regards to patient types, 16 
trials recruited both outpatients and inpatients as partici-
pants, 19 trials recruited outpatients as participants, and 
one trial recruited inpatients as participants [31]. Four 
studies did not mention about the trial settings [32–35].

Diagnosis
Chinese expert consensus and treatment guidelines were 
the preferred reference for diagnosis standards among 
the included trials. Fifty-one trials specified the diag-
nostic criteria including 39 trials selected the relevant 
standards of Chinese and Western medicine diagnostic, 
and 12 trials used the Western medicine diagnostic cri-
teria. Detailed information is shown in Table 1. The most 
common diagnosis criteria reported in the studies were: 
Guidelines for management of NAFLD (2007 [36], 2010 
[37]); Consensus Opinions on the Diagnosis and Treat-
ment of NALFD with TCM and WM [38]. Chinese Medi-
cine Clinical Research of New Drugs Guiding Principles 

Fig. 1  PRISMA flow-chart of study selection
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[39]; Expert consensus on TCM diagnosis and treatment 
of nonalcoholic fatty liver disease [40]. One trial [41] 
referred the NAFLD diagnostic criteria of the United 
State [1].

Intervention
A total of 53 different TCMs preparations were tested in 
the included trials. The combination of multiple herbs was 
the main intervention method. All the Chinese medicinal 
materials from each TCM preparation were summarized 
as shown in Table 2. The TCMs preparation tested in the 
included studies might be given in the form of tablets, 
capsules, decoctions, pills or granules. Most of the TCMs 
preparations tested were hospitalized-based preparations 
and no quality standards or quality control of the TCMs 
being tested was mentioned in any of the RCTs.

At least 86 herbs were used in the included trials for 
treating NAFLD. The 20 most common Chinese medicinal 
materials found in the 53 TCMs preparations analyzed in 
this review included: Crataegi Fructus, Alismatis Rhizoma, 
Atractylodis Macrocephalae Rhizoma, Salviae Miltior-
rhizae Radix Et Rhizoma, Radix Bupleuri, Artemisia Sco-
pariae Herba, Poria, Cassiae Semen, Curcumae Radix, 
Astragali Radix, Nelumbinis Folium, Citri Pericarpium 
Reticulatae, Curcumae Longae Rhizoma, Gynostemma-
tis Herba, Angelicae Sinensis Radix, Codonopsis Radix, 
Paeoniae Radix Alba, Coicis Semen, Pinelliae Rhizoma 
Praeparatum, Polygonum Cuspidati Rhizoma Et Radix. 
Over 20 trials tested TCMs preparations which consisted 
of the following 4 Chinese medicinal materials: Crataegi 
Fructus, Alismatis Rhizoma, Atractylodis Macrocephalae 
Rhizoma, Salviae Miltiorrhizae Radix Et Rhizoma.

Control and comparison
The control interventions included placebo, conventional 
medicine, lifestyle intervention, or lifestyle intervention 
plus conventional drug(s). Thirty-nine trials set a con-
ventional medicine control group, such as polyene phos-
phatidylcholine capsules (n = 17), silibinin capsules or 
tablets (n = 4), ursodeoxycholic acid capsules or tablets 
(n = 3). Four trials used Chinese patent medicine as the 
intervention in the comparison group. Six trials designed 
a placebo control group and 32 trials designed a lifestyle 
intervention, diet or exercise as the comparison group. 
Detailed information is shown in Table 3.

All the comparisons were:

•	 TCMs versus placebo (2 trials);
•	 TCMs plus lifestyle intervention versus placebo plus 

lifestyle intervention (4 trials);
•	 TCMs plus lifestyle intervention versus lifestyle 

intervention (4 trials);

•	 TCMs versus conventional medicine (19 trials);
•	 TCMs plus lifestyle intervention versus conventional 

drug plus lifestyle intervention (18 trials);
•	 TCMs plus lifestyle intervention (only diet) versus 

conventional drug plus lifestyle intervention (only 
diet) (2 trials);

•	 TCMs versus TCMs (1 trial);
•	 TCMs plus lifestyle intervention versus TCMs plus 

lifestyle intervention (3 trials).

The intervention durations
The duration of the intervention among the included tri-
als ranged between 8  weeks and 6  months. In 34 trials, 
12 weeks or 3 months was set as intervention duration; 
in 12 trials, 24 weeks or 6 months was set as the interven-
tion duration; in 6 trials, 8 weeks or 2 months were the 
intervention duration; and 1 trial set 4 months as inter-
vention duration.

Outcomes
As shown in Table  3, the reported outcomes of the 53 
trials included changes in the TCM syndrome score and 
any reports of adverse reactions, along with B-ultrasound 
findings, computed tomography (CT) scan findings, 
body weight (BMI, BM), related biochemical response 
measures of 1iver function (ALT, AST, ALP, GGT, TB, 
TP, ALB, A/G, GLB, DB), related biochemical response 
measures of blood sugar (FBG, FNIs, HOMA-IR, Hb1A, 
MRS), related biochemical response measures of blood 
lipids (TG, TC,HDL-C, LDL-C, CHOL), and others 
(DAO, lipopolysaccharide, d-lactic acid, Claudin-1, Clau-
din-4, hs-CRP, TNF-α).

All trials measured the outcomes at the end of the 
intervention duration, and no RCTs reported any 
follow-up data of the outcomes after the interven-
tions ended. The most commonly measured outcomes 
included related biochemical response measures of 
1iver function (n = 49), blood lipids (n = 49), TCM syn-
drome score (n = 47) and B-ultrasound findings and 
computed tomography (CT) scan findings (n = 46). 
Blood sugar levels (n = 12) and body weight (n = 15) 
were less frequently used as part of the outcome meas-
urements. Most of the RCTs (n = 41) compared the 
overall efficacy of interventions in the test groups and 
the control/comparison groups whereas 12 RCTs com-
pared the 2 groups in terms of the each of the spe-
cific outcome measures in each study. All but 3 RCTs 
showed positive effects of TCMs on the outcomes 
measured in the test groups compared to the control/
comparison groups with statistical differences.

All the 28 RCTs set out to measure the safety of the TCMs 
were the only RCTs which reported the data of adverse 
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events experienced by the participants. Fourteen of these 
28 RCTs did not identify any adverse events associated with 
the interventions used in the studies. Among the remaining 
14 RCTs which reported adverse events, 13 RCTs reported 
only non-serious adverse events and 1 RCT reported both 
serious and non-serious adverse events in which hospi-
talization occurred in two participants from the test group 
receiving phyllanthus due to back pain and stroke and one 
participant in the placebo group had acute appendicitis 
[26]. Non-serious adverse effects mainly included gastroin-
testinal discomfort (such as diarrhea, gastric discomfort or 
light pain, nausea, diarrhea, decreased appetite) and other 
mild complaints about cough, headache, blurred vision, diz-
ziness, toothache, gum bleeding, and flu-like symptoms. 
Thirteen trials reported that the adverse reactions were alle-
viated by symptomatic treatment with no influence on the 
trials. None of the trials reported any death from any cause.

All the comparisons were:

•	 TCMs versus placebo (2 trials);

Further information about the reporting of each out-
come measurements is provided in the following:

Radiological response (BU, CT)

•	 Seven trials conducted the B-ultrasound and CT 
to evaluate the efficacy of treatment on NFALD. 
12 trials only conducted the CT results before 
and after treatment, and 27 trials only conducted 
B-ultrasound results.

Liver function

•	 Out of the 47 trials which tested the related bio-
chemical response measures of liver function, 19 
trials reported the changes in AST, ALT, GGT, 
17 trials reported ALT and AST change, 4 trials 
reported ALT, AST, ALP and GGT change, and 4 
trials also reported TB. One trial also reported the 
MRS and free fatty acid to assess of hepatic fat con-
tent [28].

Blood sugar

•	 Out of the 12 trials that reported the results of the 
related biochemical response measures of blood 
sugar, 7 trials reported FBG, FNIs, HOMA-IR 
results, and 1 trial [42] reported the Hb1A results.

Blood lipids

•	 Among the 49 trials that reported the results of 
blood lipids. 43 trials reported the TG and TC 

results, of which 16 trials reported the TG, TC, 
HDL-C and LDL-C results.

Others (DAO, lipopolysaccharide, d-lactic acid, 
Claudin-1, Claudin-4, hs-CRP, TNF-α).

•	 One trial [43] reported the results of DAO, lipopol-
ysaccharide, d-lactic acid, Claudin-1, Claudin-4, 
and one trial [44] reported the hs-CRP, TNF-α to 
test the liver inflammation.

The overall efficacy
The final result of 50 trials reported that the test group 
was more effective than the control group, of which 37 
trials showed statistical difference at a two-sided P-value 
of less than 0.05, while 13 trials showed statistical dif-
ferences taken p < 0.01. A total of 41 trials reported the 
overall efficacy rates, the effective rate of the test groups 
ranged from 33.80 to 100%, of which 16 trials reported 
the overall effective over 90%, and only 1 [34] trial below 
50%. The reported overall efficacy rate of control group 
ranged from 23.39 to 92.00%, of which only 1 [45] trial 
reported the overall efficacy rate of over 90%, and 7 trials 
below 50%.

Compared with Ursodeoxycholic Acid Capsules, one 
trial found that the Jindanwang Mixture was equally 
effective in treating NAFLD, with the overall efficacy 
rate 94% vs. 92% in (p > 0.05) [45]. One trial reported 
that Qiyin Tea and Polyene Phosphatidylcholine Cap-
sules were both equally effective in managing NAFLD 
[46]. On the other hand, Phyllanthus was shown to be 
superior to placebo in improving NAFLD (p = 0.873) in 
one trial [26]. Many of the TCMs were shown to have 
beneficial effects on the TCM syndrome score, liver 
function, body lipid profile, blood sugar level and body 
weight. For instance, a 6-month treatment with Shenge 
Formula with behavioral interventions, when compared 
to behavioral interventions only, was more effective in 
improving liver function and blood lipid profile, yielding 
a 100% efficacy rate in the test group versus 48.39% in 
the comparison group [47]. A 3-month treatment with 
Shugan Jianpi Huatan Decoction with behavioral inter-
ventions, when compared to the use of atorvastatin and 
behavioral interventions, was more effective in improv-
ing liver function, blood sugar level and blood lipid 
profile [48]. A 4-month treatment with Heze lipid low-
ing oral liquid decoction along was more effective than 
polyene phosphatidylcholine [49] in improving the liver 
function, body weight and body lipid profile. All 3 TCMs 
also appeared to be effective in improving the TCM 
syndrome score without inducing any risks of adverse 
effects.
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CONSORT‑CHM
The summary of the CONSORT-CHM quality assess-
ment results of the 53 RCTs included in this review is 
shown in Table  4. None of the RCTs fully met all the 
CONSORT-CHM criteria. The most common reasons for 
non-compliance in descending order were: a lack of “Other 
information” (which included information about funding 
sources, where the full trial protocol could be assessed, and 
the registration number and the name of trial registry); a 
lack of discussion about trial limitations; incomplete results 
due to a lack of information about all the important harms 
and unintended effects in each group and a lack of ancillary 
analyses; and incomplete information about the trial meth-
ods (which included description about participant flow, 
blinding, allocation methods and implementation).

All 53 trials reported randomization, but only 6 of 
them fully reported the method of generating ran-
dom sequences, including 4 trials used random num-
ber tables and 2 RCTs used the central randomized 
method. Only 3 trials specified the implementation of 
clinical trials, including random methods, recruitment 
of participants, and intervention process. None of the 
studies fully described how to conduct blinding. Seven 
trials mentioned that blinding method was used, but 
there was a lack of detailed descriptions of blinding per-
sonnel and implementation methods. Forty-six trials did 
not mention the blinding procedures at all. Only 4 trials 
fully reported the primary outcome, the secondary out-
come, and the outcome of the relevant indicators stated 
in the method. The remaining 46 trials did not report 
all the outcomes that the study design had set to meas-
ure. Among the 14 trials reported the adverse reaction, 
2 trials did not specify information of the cases num-
ber of test group or control group. A total of 25 trials 
did not include adverse effects as one of the outcome 
measurements.

Risk of bias
Most of the trials provided limited information about 
study design and methodology. Five multicentre ran-
domized clinical trials were identified [27, 30, 49–52]. 
While most of the trials (n = 42) had clearly specified 
both inclusion criteria and exclusion criteria in the trial 
design, 5 trials did not prespecify them [53–57]. Three 
trials had not pre-specified inclusion criteria [32, 50, 
58] and 3 trials had not pre-specified exclusion criteria 
[59–61]. The authors’ judgements about each domain 
of risk of bias are presented as percentages across all 
included trials as shown in Fig.  2, and the judgment 
about each risk of bias for each included trial is shown 
in Fig.  3. None of the trials was accessed to have low 
risk of bias for all domains. All included trials were 

accessed at unclear or high risk of bias in one or more 
domains.

Further information about the judgement of the 6 
domains of the risks of bias is provided in the following:

Randomization
•	 We assessed 18 trials at low of bias due to ade-

quate reporting and application of random 
sequence generation, the remainder were assessed 
at unclear risk of bias.

Allocation (sequence generation and allocation 
concealment)
•	Two trials reported detailed information on allo-

cation concealment methods and were regarded 
as adequate [26, 27], and 51 trials were assessed at 
unclear risk of bias due to not providing the spe-
cific methods of allocation concealment.

	 Blinding
•	Two trials claimed that they respectively used 

single-blinding or double-blinding but they did 
not report who was blinded [28, 58]. Two trial 
reported that it used blindness-method evalua-
tion [51, 52]. One trial reported specifically who 
were blinded to the treatment assignment [26]. 
The remaining trials did not mention blinding.

	 Incomplete outcome data
•	Three trials specified the numbers and reasons 

of withdrawal and loss to follow-up and were 
assessed as trials with a low risk of bias [26, 
47, 52]. One trial gave unclear information on 
withdrawals and loss to follow-up [58]. 18 tri-
als reported participants lost to follow-up with-
out providing the reasons for the loss and were 
assessed as trials with unclear risk of bias [28, 
30–32, 43–45, 50, 55, 62–70]. The remaining 
trials reported that no participants were lost to 
follow-up during the trial.

	 Selective reporting
•	Only 2 trials specified outcome measures were 

not reported [60, 61] and the remaining tri-
als were assessed as having high risk of report-
ing bias. All 53 trials were considered to have 
unclear risks of bias due to lack of adequate 
information.

	 Other potential sources of bias
•	All the trials did not report the sample size cal-

culations and were assessed as not free of other 
potential sources of bias.
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Discussion
This systematic review identified RCTs and evalu-
ate clinical evidence for the use of TCMs on treating 
NAFLD. Fifty-three RCTs involving 5997 participants 
were included. The mean sample size was 113 par-
ticipants (range 60 to 221 participants) per trial. Each 
included RCT tested different TCMs giving a total of 53 
TCMs identified in this study. The most common Chi-
nese medicinal materials found in the investigated TCMs 
were Crataegi Fructus (山楂), Alismatis Rhizoma (澤瀉), 
Atractylodis Macrocephalae Rhizoma (白術) and Salviae 
Miltiorrhizae Radix Et Rhizoma (丹參). TCMs (with or 
without behavioral interventions) have been shown to 
be more effective statistically than the control, placebo, 
pharmacological interventions (with or without behav-
ioral interventions) (P < 0.05 or P < 0.01) as reported in 
50 RCTs. The present systematic review also suggests 
that TCMs such as Shenge formula, Shugan Jianpi Hua-
tan decoction and Heze lipid lowing oral liquid decoc-
tion might have positive effects on NAFLD by improving 
TCM syndrome scores, liver function, and body lipid 
profile. A range of non-serious, reversible adverse effects 
associated with the use of TCMs was also reported.

Nevertheless, the evidence reported in the included 
RCTs is not sufficient to recommend any of the inves-
tigated TCMs for the treatment of NAFLD due to the 
questionable quality of RCTs, the risk of bias and the 
lack of homogeneous data. None of the included RCTs 
was in full compliance with the CONSORT-CHM 
guideline. The risks of bias were either identified or 
could not be ruled out due to incomplete informa-
tion. The heterogeneity in the methodology across all 
the trials meant that a meta-analysis was not possible, 
and thus further recommendation about a common 

or predominant medicine for NAFLD could not be 
made. Improvement in the RCT protocol, the use of a 
larger sample size, a setting of multicenter and a more 
focused approach in selecting TCMs for testing in the 
future might allow more reliable evidence to be devel-
oped effectively to support the role of TCMs in NAFLD 
treatment. Further analysis of the RCTs included in this 
review identified common limitations and provided an 
insight about priority areas of improvement for RCTs 
testing TCMs as discussed in the following.

Firstly, the reporting quality of the 53 RCTs was gen-
erally poor. None of the trials completely fulfilled the 
criteria of the CONSORT-CHM statement. The evalua-
tion results of the Cochrane risk-of-bias tool were also 
concerning in light of the multiple risks of bias associ-
ated with the randomization sequence generation and 
blinding. Although all the trials reported the study pro-
tocol was designed according to recommended stand-
ards, only 3 RCTs fully reported the randomization 
sequence generation in detail, and none of the 53 trials 
conducted a blinding process in full compliance. Blind-
ing is important in minimizing bias and maximizing the 
validity of the study results. As a review of 3159 RCTs 
previously reported, compared with the RCTs using 
blinding, the RCTs not using blinding yielded 17% 
larger estimates of treatment effects and in trials with 
subjective outcomes, the effect estimates could be exag-
gerated by 25% [71]. Nevertheless, researchers seemed 
to have failed to make improvement in the study design 
and implementation and the issues about blinding pro-
cedures in RCTs testing TCMs or other herbal medi-
cines were repeatedly reported and were once again 
reiterated in this study [72–74].

Fig. 2  Risk of bias graph: the judgements of the review authors about each domain of the risk of bias presented as percentages across all included 
studies
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Secondly, most of the RCTs included in this review 
measured the TCM syndrome score to estimate the 
efficacy of the investigated TCMs. The score system is 
determined based on the assessment of TCM symptoms 
and signs, and is one of the most important indexes for 
evaluating the effectiveness of a TCM in the treatment 
of a disease [75]. Previously, this scoring system has been 
repeatedly used as the primary endpoints to examine 
the efficacy of TCMs for treatment of various conditions 
[76–79]. The scoring items mainly involved dry mouth, 
bitter eyes, dry eyes, bleeding gums, insomnia and 
dreams, abdominal distension, loss of appetite, fatigue, 
loss of appetite, hypochondriac pain, waist and knee pain, 
urine and bowel, etc. [39]. The scores were determined by 
TCM practitioners based on the assessment of clinical 
symptom and sign with a degree of clinical manifestation 
as observed. However, it was not reported in details in 
the included RCTs how the repeatability and reliability of 
TCM syndrome score assessment results were ensured. 
For this, the assessment should be repeated by at least 1 
TCM practitioners separately in the same condition to 
verify the final scoring results [80]. The reporting of the 
TCM syndrome score results should be made specific 
to the syndromes assessed to rule out any concerns of 
incomplete outcomes data or selective reporting bias.

Thirdly, the limited sample size as reported in some of 
the included RCTs was another cause of concern. While 
most of the included RCTs recruited nearly 100 partici-
pants and some having over 200 participants, 19 trials 
(35.19%) reported less than 100 participants in the clini-
cal studies. Insufficient participant’s number may result 
in the inability to detect a precise effect and affect the 
statistic bias and the quality of trial, possibly leading to 
a lack of statistical ability to properly estimate the effect 
of treatment and overestimating the risk of interven-
tion benefit. A sample size calculation involves deter-
mining the minimum number of participants needed to 
detect a treatment effect that is clinically relevant [81]. As 
depicted in the CONSORT-CHM guidelines, there was a 
special emphasis on sample size, with recommendations 
to explain how the sample size was determined which 
allows a high probability of detecting a statistically signifi-
cant, clinically relevant difference if one exists [16]. How-
ever, most sample size calculation parameters in RCTs 
testing TCMs may remain poorly understood making it 
difficult to estimate the sample size needed. One poten-
tial solution was ‘‘sample size samba’’ or ‘‘delta inflation’’, 
whereby investigators commonly start with the number 
of available participants and adjust their estimates of the 
sample size calculation assumptions to justify their sam-
ple size [82]. Importantly, the sample size calculation 
should still be adequately conducted and fully reported to 
ensure and demonstrate methodological quality.

Fig. 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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The age and sex of participants in the included tri-
als were representative factors of people with NAFLD. 
Nearly all the included RCTs recruited participants in 
China and only 1 RCT was conducted abroad [28]. This 
may have had an impact on the generalizability of the evi-
dence and the applicability of the interventions to other 
populations. No data longer than 6 months on any of the 
post-treatment follow-up or single-trial outcomes were 
reported in the included trials. Therefore, the long-term 
safety and effects of the tested TCMs remained unknown 
warranting further research in the future. On the other 
hand, the age attribute of the participants in most of the 
included RCTs (the range of mean age across the RCTs 
being 36.9 to 57.3  years old) appeared to be consistent 
with the common onset age of NAFLD. Only 1 RCT [83] 
reported the effects of TCMs on children patients with 
NAFLD. With the increase in obese children all over the 
world, NAFLD has been considered an important liver 
disease in children illness [84, 85]. Obese children with 
clinical or biochemical hepatic abnormalities are prone 
to suffer from NAFLD [86] and can develop NASH at 
the age of 4 [83]. The landscape of therapeutic develop-
ments in pediatric NAFLD is expected to expand. For 
this, future RCTs should take into consideration the 
need for evidence of treatment in children NAFLD. The 
lack of information about the quality standards and qual-
ity control of the investigated TCMs might inevitably 
cause reasonable doubts about the safety of TCMs used 
by the participants. The reporting of future RCTs should 
provide supporting information about standardization 
including composition, quality control, detailed dose reg-
imen, and manufacturing process [12].

Many crude extracts from medicinal plants have sig-
nificant anti-NAFLD effects. For instance, berberine, 
which was isolated from the Chinese medicinal mate-
rial Coptidis Rhizoma and widely used to treat diar-
rhea and other inflammatory diseases in China [87], 
was the component of Pinggan jian Decoction [88] and 
Yiqi Sanju Formula [44] analyzed in this review. Recent 
studies have proved a new therapeutic function of ber-
berine in metabolic disorders, including obesity and 
diabetes [89, 90]. Berberine can be used as a cholesterol 
lowering drug, through a unique mechanism distinct 
from statins[91]. These studies suggested a potential 
therapeutic activity of berberine for NAFLD. Besides 
53 TCM formulas in these systematic review, many 
TCMs are reported to have significant anti-NAFLD 
effects. One famous TCM, Yinchenhao Decoction, first 
recorded in the “Shen Nong’s Herbal Classic”, has been 
used in treatment of gallbladder and liver diseases for 
centuries. It can reduce the accumulation of hepatic 
fat, enhance adiponectin secretion, increase endothe-
lial progenitor cell proliferation, and increase PPAR-γ 

expression, which is probably responsible for the ther-
apeutic effect of YCHD on NAFLD [92, 93]. Another 
well-known TCM formula, Qushi Huayu decoction can 
effectively reverse elevated levels of free fatty acid and 
total triglycerides (TG), and also can improve hepatic 
steatosis and inflammation [10]. While treatment 
options for NAFLD remain limited, the role of TCMs as 
an indispensable resource for the development of liver 
protection drugs should be appreciated and the con-
tinuous effort in developing quality evidence about the 
efficacy and safety is pivotal.

Apart from efficacy, evaluation of the safety of TCMs 
in the management of NAFLD was another primary 
goal of this review. However, no clear conclusions can 
be made about the safety of TCMs due to inadequate 
reporting on adverse reactions in the included trials. If 
the studies were to be assessed for causality, it would 
clearly show that adverse events caused by TCMs are 
relatively infrequent [94]. TCMs when compared with 
placebo, rarely carry a higher risk of adverse effects 
according to the results of RCTs [95]. However, an 
increased incidence of rare adverse events or events 
with significant latency cannot reliably detected in 
RCTs [96]. Hence, reliable and comprehensive assess-
ment on TCMs safety should be informed based on an 
integrative assessment of the totality of the available 
clinical data (RCTs, case reports, spontaneous report-
ing schemes and post‐marketing surveillance studies).

There were several limitations in our study. Although 
only RCTs were included in our study, the quality of the 
RCT design was not high. Together with the vastly dif-
ferent TCMs investigated and the lack of homogeneity 
in the study design across the included RCTs, it was dif-
ficult to draw a clear conclusion about the efficacy and 
safety of TCMs for NAFLD. Moreover, the evaluation 
of the TCMs efficacy and safety was based on the qual-
ity assessment in this study which was in turn based 
on how the original study was reported. The judgment 
about the TCMs efficacy and safety, therefore, may be 
subject to the influence of the quality of reporting. The 
CONSORT-CHM extensions adopted as the evaluation 
framework in this review were designed to improve 
the completeness and transparency of reporting of 
interventions in controlled trials of Chinese herbal 
medicines. However, few researchers had adopted the 
recommendations fully. By employing the CONSORT-
CHM guidelines as an assessment tool and revealing 
the shortfalls in the current RCT design and report-
ing, it is anticipated that the quality of TCMs RCT 
research would be improved through improved aware-
ness, recognition and adoption of the CONSORT-CHM 
guidelines.
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Conclusion
Based on this review, the efficacy of TCMs in NAFLD 
management appears to be promising and the risks 
associated with the investigated TCMs were reportedly 
minimal. However, no conclusion can be made so far 
due to the concerns over the quality of RCTs and the 
possible risks of bias. Improvement in the RCT proto-
col, the use of a larger sample size, a setting of a mul-
ticenter, a more focused approach in selecting TCMs 
and measures that allow the investigation of long term 
safety of TCMs are recommended for achieving a high-
level quality of TCMs evidence for NAFLD to be used 
to inform clinical practice.
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