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Abstract
BACKGROUND
Nonalcoholic fatty liver disease (NAFLD) affects more than one-quarter of the global population. Due to the lack of approved chemical agents, many patients seek treatment from traditional Chinese medicine (TCM) formulas. A variety of systematic reviews have been published regarding the effectiveness and safety of TCM formulas for NAFLD.

AIM
To critically appraise available systematic reviews and sort out the high-quality evidence on TCM formulas for the management of NAFLD.

METHODS
Seven databases were systematically searched from their inception to 28 February 2020. The search terms included “non-alcoholic fatty liver disease,” “Chinese medicines,” “systematic review,” and their synonyms. Systematic reviews involving TCM formulas alone or in combination with conventional medications were included. The methodological quality and risk of bias of eligible systematic reviews were evaluated by using A Measure Tool to Assess Systematic Reviews 2 (AMSTAR 2) and Risk of Bias in Systematic Review (ROBIS). The quality of outcomes was assessed by the Grading of Recommendations Assessment, Development and Evaluation (GRADE) system.

RESULTS
Seven systematic reviews were ultimately included. All systematic reviews were conducted based on randomized controlled trials and published in the last decade. According to the AMSTAR 2 tool, one systematic review was judged as having a moderate confidence level, whereas the other studies were rated as having a low or extremely low level of confidence. The ROBIS tool showed that the included systematic reviews all had a high risk of bias due to insufficient consideration of identified concerns. According to the GRADE system, only two outcomes were determined as high quality; namely, TCM formulas with the HuoXueHuaYu principle were better than conventional medications in ultrasound improvement, and TCM formulas were superior to antioxidants in alanine aminotransferase normalization. Other outcomes were downgraded to lower levels, mainly because of heterogeneity among studies, not meeting optimal information sample size, and inclusion of excessive numbers of small sample studies. Nevertheless, the evidence quality of extracted outcomes should be further downgraded when applying to clinical practice due to indirectness.

CONCLUSION
The quality of available systematic reviews was not satisfactory. Researchers should avoid repeatedly conducting systematic reviews in this area and focus on designing rigorous randomized controlled trials to support TCM formula applications.
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Core Tip: Several systematic reviews have reported the efficacy of traditional Chinese medicine (TCM) formulas for nonalcoholic fatty liver disease. This overview critically appraised currently available systematic reviews. Based on high-quality evidence, TCM formulas may benefit ultrasound improvement and alanine aminotransferase normalization. Nevertheless, the quality of evidence should be further downgraded when applying to clinical practice due to indirectness. The included systematic reviews were generally of poor quality, possibly due to the unsatisfactory quality of the available randomized controlled trials (RCTs). Hence, further emphasis should be placed on designing rigorous RCTs instead of repeatedly conducting systematic reviews.


INTRODUCTION
Nonalcoholic fatty liver disease (NAFLD) is a frequently encountered chronic hepatic disease in gastrointestinal outpatients. According to the latest systematic review, the prevalence of NAFLD in Asia has risen to 29.62%[1]. In mainland China, this number is 29.88%, along with a steadily increasing trend in the last decade[2,3]. Apart from lifestyle modifications, conventional pharmacotherapies for NAFLD include insulin sensitizers, antioxidants, cytoprotective drugs, and lipid lowering agents[4,5]. However, uncertain clinical efficacy and potential adverse events still limit the clinical application of these substances[4-7]. Hence, many patients seek traditional Chinese medicine (TCM) treatment, hoping to introduce TCM formulas as an element of NAFLD treatment.
TCM formula is a combination of various herbal medicines based on specific therapeutic principle, and has been employed in clinical practice for a thousand years. Many researchers have published works regarding TCM formulas for treating NAFLD, both in domestic and international academic journals. Accordingly, systematic reviews on this topic are also common[8-10]. Nonetheless, the results of these systematic reviews have not been consistent. Various systematic reviews with different conclusions may cause confusion among clinical practitioners regarding their clinical decisions. Systematic reviews are high-level clinical evidence that can fundamentally affect the recommendation of an intervention[11]. Therefore, it is crucial to assess the quality of systematic reviews and select accurate and high-quality bodies of evidence to guide clinical practice.
In 2019, the National Administration of Traditional Chinese Medicine of China launched a program to enhance the evidence-based capacity for TCM. As a part of this program, our study group conducted this overview of TCM formulas for NAFLD. The aims of this overview were to comprehensively evaluate eligible systematic reviews, summarize the corresponding results, and set clear directions for future research.

MATERIALS AND METHODS
Protocol and registration
The protocol of this overview was registered in the PROSPERO database (CRD42020184746). The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement was adopted to complete this overview[12]. The corresponding checklist is shown in Supplement 1. The data sources of this overview were based on available systematic reviews; hence, ethical approval was waived.

Literature search
Seven mainstream databases were comprehensively searched including PUBMED, EMBASE, Cochrane Library, Chinese Biomedical Literature Database (SinoMed), China National Knowledge Infrastructure (CNKI), Chinese Scientific Journal Database (VIP), and Wanfang. Systematic reviews published in English or Chinese were filtered from their inception to 28 February 2020. We used subject terms combined with free-text to perform the database search. The key terms included “nonalcoholic fatty liver disease,” “Chinese medicines,” and “systematic review.” The detailed search strategy for each database is shown in Supplement 2.

Data selection and extraction
We included systematic reviews of controlled trials regardless of randomization. Eligible participants were adults with a clear diagnosis of NAFLD. Lifestyle modification should be the fundamental intervention. Qualified experimental treatments were TCM formulas alone or in combination with conventional medications. The comparators should be conventional medications or placebo control. Exclusion criteria included participants with hepatic steatosis induced by other reasons, simple literature reviews, and duplicate studies. In addition, systematic reviews involving agents made from active components of herbal medicine were also excluded.
After eligibility confirmation of the included systematic reviews, the following information was extracted: authors, titles, year of publication, study size, details of methodological information, details of interventions, data analysis methods, outcomes, adverse effects, and funding information. The aim of this overview was to evaluate the effect of TCM formulas on NAFLD; hence, the prescribed outcomes included hepatic function (alanine aminotransferase [ALT], aspartate aminotransferase and gamma-glutamyl transpeptidase), blood lipid profiles (triglyceride, total cholesterol, low-density lipoprotein cholesterol and high-density lipoprotein cholesterol), radiologic improvement rate, global improvement rate, and adverse events. Two authors (LD, WJZ) independently completed the database search, study selection, and data extraction. A third author (GJ) was consulted to solve discrepancies when necessary. Given that this overview was based on available systematic reviews, no statistical analysis was conducted.

Methodological quality and risk of bias evaluation
A Measure Tool to Assess Systematic Reviews 2 (AMSTAR 2) and Risk of Bias in Systematic Review (ROBIS) were utilized to appraise the methodological quality and risk of bias of the included systematic reviews, respectively.
AMSTAR 2 is an updated tool based on the classical AMSTAR[13]. The application scope of AMSTAR 2 has been extended to systematic reviews based on both randomized controlled studies (RCTs) and nonrandomized studies of the effects of interventions. It comprises 16 items, 7 of which are identified as critical domains including protocol registration, adequacy of literature search, justification of excluded studies, risk of bias evaluation of individual studies, appropriateness of data synthesis methods, impact of risk of bias on results and likelihood of publication bias. AMSTAR 2 provides four overall confidence levels. A higher confidence level indicates better methodological quality.
ROBIS is a specialized tool for evaluating the risk of bias of systematic reviews[14]. This tool consists of three phases. Phase 1 is intended for relevance to the target question. Phase 2 includes four domains: study eligibility criteria, identification and selection of studies, data collection and study appraisal, and synthesis and findings. Phase 3 is the risk of bias in the review. For phase 1, the results of the assessment are shown as “yes,” “partial,” or “no.” For phases 2 and 3, the results of the assessment are presented as “high risk,” “low risk,” or “unclear risk.”
Two authors (LD, LZ) individually employed the above tools to appraise the included systematic reviews. Disagreement was settled after discussion with an additional author (GJ).

Quality of evidence evaluation
The Grading of Recommendations Assessment, Development and Evaluation (GRADE) system was utilized to evaluate the evidence quality of the results from the included systematic reviews[15]. Eight dimensions were assessed to determine the level of evidence: risk of bias, inconsistency, indirectness, imprecision, publication bias, effect magnitude, dose-response gradient, and plausible confounding factors. Two authors (LD, LZ), who have completed GRADE training, individually conducted the quality of evidence evaluation. A third author (XDT) was consulted if a consensus could not be reached. The reasons should be indicated clearly when the level of evidence was downgraded or upgraded. The final quality of evidence was labeled “high,” “moderate,” “low,” or “very low.”

RESULTS
Characteristics of included systematic reviews
A total of 105 records were found after performing database searching. After eliminating duplicate articles, 69 articles were screened for titles and abstracts. Most records were excluded for various reasons. Full-text screening further filtered out 11 records. Finally, seven systematic reviews were included[8,9,16-20]. The detailed literature search flowchart is shown in Figure 1. The general characteristics of the included systematic reviews are presented in Table 1.
All included systematic reviews were published in the last decade and performed on RCTs. The sample sizes ranged from 1395 to 5904. Two studies involved placebo as the comparator[8,20]. The Jadad scale, referred to by three systematic reviews, was the most commonly utilized risk of bias tool[16,19,20]. The Cochrane risk of bias tool was only employed in one systematic review[9]. Four studies conducted subgroup analysis[8,17-19], and two studies involved sensitivity analysis[9,19].
Methodological quality of included systematic reviews
The methodological quality assessment using AMSTAR 2 is presented in Table 2. Only one systematic review was judged as moderate confidence. The rest of the included studies were all rated as low or critically low confidence. For the seven core domains, no systematic review reported protocol registration and listing of excluded studies. Two systematic reviews did not present a search strategy[16,17], and the remaining five studies did not consider gray literature[8,9,18-20]. Only one study used a well-recognized tool to comprehensively evaluate the risk of bias[9], and two systematic reviews did not mention relevant assessment tools[8,18]. Most of the included systematic reviews explained the rationale of the chosen meta-analytical methods and analyzed sources of heterogeneity[8,9,18-20]. However, only one systematic review considered the impact of risk of bias when interpreting the results[19]. Publication bias was evaluated in five systematic reviews[8,9,18-20].

Risk of bias of included systematic reviews
The risk of bias evaluation using ROBIS is shown in Table 3. All systematic reviews conformed to the target question and hence were rated as yes in phase 1. Phase 2 contains four domains. For study eligibility criteria, two studies were rated as high risk due to ambiguous inclusion criteria and uncertain restrictions[17,18]. All studies were judged as high risk in study identification. Underlying reasons included not retrieving other data sources and incomplete search terms. Most studies were determined to be high risk in the data collection and study appraisal domain, mainly because of inappropriate risk of bias tools and insufficient study characteristics. Since heterogeneity and risk of bias were not properly managed, four systematic reviews were rated as high risk in the synthesis and findings domain[8,16,17,20]. Phase 3 considers the overall risk of bias of a systematic review. In this overview, as no study comprehensively addressed the concerns identified in phase 2, all included systematic reviews were rated as high risk.

Quality of evidence of included systematic reviews
The outcomes of the included systematic reviews were summarized and reassessed using the GRADE system in Table 4. Only two outcomes were categorized as high quality. Other outcomes were downgraded to different levels, and corresponding reasons were included under the table. Three dimensions were most affected, namely, inconsistency due to heterogeneity, imprecision due to not reaching optimal information sample size and publication bias due to the involvement of too many small sample studies.

Efficacy and safety of TCM formulas for NAFLD
For efficacy evaluation, based on high-quality evidence, one systematic review reported that TCM formulas based on the HuoXueHuaYu principle resulted in a better radiologic improvement rate than conventional medications evaluated by ultrasound (odds ratio [OR] = 2.33; 95% confidence interval [CI]: 1.60, 3.40; P < 0.001). The other systematic review suggested that TCM formulas were better than antioxidants in ALT normalization (OR = 1.48, 95%CI: 1.15, 1.92; P = 0.003). However, both radiologic improvement and ALT normalization are considered as surrogate outcomes for NAFLD treatment. The quality of evidence should be further downgraded when applying to clinical practice. For safety assessment, only two systematic reviews reported relevant contents. One study indicated that more adverse events were found in patients who received TCM formulas according to the JianPiHuaTan principle, while the evidence level was rated as very low. The other study only conducted a descriptive analysis. Mild adverse events were reported in patients who received TCM formulas.

DISCUSSION
This overview critically assessed published systematic reviews regarding TCM formulas for NAFLD and re-sorted the evidence according to the GRADE system. Both AMSTAR 2 and ROBIS indicated that the quality of available systematic reviews was not satisfactory. Only one systematic review was rated as having a moderate confidence level, and no systematic review was judged as having a low risk of bias. Among all outcomes, only two were defined as high quality. The results indicated that TCM formulas based on the HuoXueHuaYu principle had better efficacy for radiologic improvement than conventional medications, and TCM formulas showed a better effect on ALT normalization than antioxidants.
Based on the AMSTAR 2 tool, two critical items were consistently ignored by all included systematic reviews, namely, protocol registration and excluded studies. Prospective protocol registration, which serves as the foundation of a successful systematic review, could enhance the transparency of the systematic review and prevent unnecessary, repetitive works[21,22]. In addition, registration is also an item listed in the PRISMA checklist. Accordingly, the PROSPERO database, an open and international database launched in 2011, was established for systematic review registration. Interestingly, the records included in our systematic review, even those published after 2011, did not report registration information. One underlying reason may be the lack of awareness of standard procedures for conducting a systematic review. For the latter item, it is quite understandable that, unlike Cochrane reviews, systematic reviews published in other platforms (even top medical journals) generally would not include a listing of excluded studies due to word count limitations[23-25]. Nevertheless, we still suggest that authors of systematic reviews indicate excluded studies in case readers need to comprehensively appraise the review.
Another considerable factor contributing to the low quality of the included systematic reviews is the choice of risk of bias evaluation tool. Half of the included studies employed the Jadad scale. Indeed, this is one of most frequently applied tools for appraising methodological quality[26]. However, it does not cover dimensions such as allocation concealment, blinding of outcome assessors, and selective outcome reporting. The Cochrane Risk of Bias Tool may be a more appropriate choice for RCTs[27], but it was only utilized in one systematic review. Hence, there is still a need to promote the understanding of evidence-based medicine in relevant research.
Gray literature, including academic dissertations, conference abstracts, and clinical trial registries, is an important source of evidence in systematic reviews. It has been reported that gray literature can account for up to 75% of studies included in a meta-analysis[28]. Given the fact that approximately 50% of clinical trials may not be officially published[29,30], the involvement of gray literature could reduce publication bias and contribute to a comprehensive evaluation of evidence[31-34]. However, in our overview, only one study included a gray literature search[19]. The inefficient search strategy may lead to potential bias in the pooled results. Further education should be arranged for researchers, aiming to improve the recognition and usage of gray literature.
Our overview included seven systematic reviews; however, only two high-quality outcomes were extracted. Moreover, the two outcomes were not general suggestions, focusing only on two subcategories, namely, TCM formulas based on the HuoXueHuaYu principle vs conventional medications and TCM formulas vs antioxidants. The low quality of the included systematic reviews may be one reason for the lack of high-quality outcomes, but more importantly, the inherently unsatisfactory quality of the included RCTs should be addressed. Various studies have reported that the overall quality of RCTs regarding TCM formulas is poor[35-38]. Hence, the fervent desire to conduct systematic reviews based on RCTs should be relaxed, and the quality of fundamental clinical trials should be improved in advance. Eventually, systematic reviews could serve as valuable summaries of high-quality studies.
According to the efficacy evaluation, TCM formulas seemed to be beneficial for NAFLD treatment. However, this statement should be treated with caution. Two “high-quality” outcomes (radiologic improvement and ALT normalization) were found, whereas the evaluation of “high quality” was only for the outcomes themselves, not the clinical recommendations. In general, clinical recommendation for NAFLD treatment should be established on the foundation of key clinical outcomes including hepatic histological improvement and liver-related composite events[39]. Surrogate endpoints, such as hepatic fat and enzymes, are applicable for early phase NAFLD trials. Therefore, if we make a recommendation for TCM formulas treating NAFLD, then according to GRADE system[40], the quality of evidence of these two outcomes should be further downgraded at least one level due to indirectness. Actually, this overview did not find any outcomes involving liver histology or adjudicated events among extracted information. Clinical recommendations regarding TCM formulas should be carefully made.
Nevertheless, the unsatisfactory results could not deny the therapeutic potential of TCM formulas. Based on the two relatively high-quality outcomes, we summarized herbs the 10 most commonly used herbs among included RCTs (Figure 2). These herbs may serve as the candidate drug pool for NAFLD treatment. For instance, preclinical experiments found that Shanzha (Crataegus pinnatifida) could activate the peroxisome proliferator-activated receptor alpha (PPARα) pathway to improve lipid metabolism[41]. In addition, network pharmacology approach also indicated that Danshen (Radix salviae miltiorrhizae) may possess excellent hepatoprotective effects, and the potential targets contained PPARα, cytochrome P450 1A2, and matrix metalloproteinase-2[42]. Other future research directions may involve the exploration of active components, the development of innovative TCM formulas, and retrospective real-world data analysis.
To the best of our knowledge, this is the first overview of available systematic reviews concerning the efficacy of TCM formulas for NAFLD. Our overview provides a critical appraisal of published studies using generally acknowledged tools, and suggests that future research should focus on designing rigorous high-quality RCTs instead of repeatedly conducting systematic reviews. Indeed, there were also several limitations. First, the enrolled systematic reviews may have included duplicate clinical studies, which may interfere with the interpretation of the results. Second, our overview evaluated the research status in a specific area; hence, we did not evaluate the reporting quality of the included systematic reviews. This may not intuitively reflect the researchers’ understanding of the PRISMA statement. Third, due to language restrictions, we only searched English and Chinese databases. The data sources may have been insufficient.

CONCLUSION
In conclusion, the available systematic reviews were generally of poor methodological quality and possessed a high risk of bias. Although two high-quality outcomes were extracted, caution is still necessary in the clinical application of TCM formulas for NAFLD management. Future research should focus on designing rigorous RCTs rather than repeatedly conducting meaningless systematic reviews.

ARTICLE HIGHLIGHTS
Research background
Nonalcoholic fatty liver disease (NAFLD) is a common chronic hepatic disease in clinical practice, affecting approximate one-third of the population in Asia. Conventional pharmacotherapies contain insulin sensitizers, antioxidants, cytoprotective drugs, and lipid lowering agents. However, the uncertain clinical efficacy and risk of adverse events still trouble clinical application. Hence, many patients introduce traditional Chinese medicine (TCM) formulas to the management of NAFLD. TCM formulas for NAFLD treatment have always been a popular research topic. Many relevant systematic reviews have been published in recent decades, but the results have not been consistent. Based on the different conclusions, it is not realistic to establish a standardized clinical pathway of TCM formulas for NAFLD. Therefore, this overview was conducted to critically assess the quality of available systematic reviews, summarize the results, and determine future research directions. 

Research motivation
Various clinical and basic studies have reported the effectiveness of TCM formulas for NAFLD. Correspondingly, a number of systematic reviews have been published. It is well known that systematic reviews are high-level clinical evidence and can fundamentally affect the recommendation of an intervention. However, systematic reviews with different conclusions cause doctors to feel confused about their clinical decisions. By objectively evaluating the available systematic reviews, it is possible to sort out the high-quality evidence regarding TCM formulas and recognize future research issues in this area. 

Research objectives
The aim of this overview was to critically appraise the available systematic reviews using well-acknowledged tools, and summarize high-quality evidence regarding TCM formulas for treating NAFLD. In addition, based on extracted outcomes, clinicians and researchers can determine directions for further research and prevent unnecessary duplications.

Research methods
Seven English and Chinese databases were comprehensively searched including PubMed, EMBASE, Cochrane Library, Chinese Biomedical Literature Database (SinoMed), China National Knowledge Infrastructure (CNKI), Chinese Scientific Journal Database (VIP) and Wanfang. The search terms included “nonalcoholic fatty liver disease,” “Chinese medicines,” “systematic review,” and their synonyms. The eligibility of systematic reviews was determined by agreement of two authors or discussion with a third individual. The following information was extracted: authors, titles, year of publication, study size, details of methodological information, details of interventions, data analysis methods, outcomes, adverse effects, and funding information. The methodological quality and risk of bias of the included systematic reviews were assessed by A Measure Tool to Assess Systematic Reviews 2 (AMSTAR 2) and Risk of Bias in Systematic Review (ROBIS), respectively. The Grading of Recommendations Assessment, Development and Evaluation (GRADE) system was employed to appraise the evidence quality of the outcomes of systematic reviews.

Research results
Seven systematic reviews were included in total. All systematic reviews were published in the recent decade and conducted based on randomized controlled trials (RCTs). The methodological quality assessment using AMSTAR 2 showed that only one study was in moderate confidence. The remaining systematic reviews were judged as low or critically low confidence. The main reasons for downgrading were protocol registration, adequacy of literature search, justification of excluded studies, and impact of risk of bias on results. The risk of bias assessment employing ROBIS indicated that all systematic reviews were in the high-risk category in overall appraisal (Phase 3). The outcomes of included systematic reviews were assessed by the GRADE system. Most outcomes were downgraded to different levels. The main reasons contained inconsistency due to heterogeneity, imprecision due to inadequate sample size and publication bias due to excessive inclusion of small sample studies. Only two high-quality outcomes were found, namely TCM formulas based on the HuoXueHuaYu principle induced a better ultrasonic improvement rate than conventional medications, and TCM formulas had better efficacy than antioxidants in alanine aminotransferase (ALT) normalization. However, the quality of evidence should be downgraded when applying to clinical practice due to indirectness.

Research conclusions
This overview critically evaluated available systematic reviews regarding TCM formulas for treating NAFLD by using well-established tools such as AMSTAR 2, ROBIS, and the GRADE system. The quality of included systematic reviews was not satisfactory. No systematic review was judged as a high confidence level or a low risk of bias. Protocol registration, literature adequacy, and risk of bias analysis were the main shortages. Only two high-quality outcomes were recognized. The corresponding outcomes were TCM formulas based on the HuoXueHuaYu principle showed better ultrasonic improvement than conventional medications, and TCM formulas were superior to antioxidant in ALT normalization. However, when making clinical recommendations, the quality of these outcomes should be further downgraded at least one level due to indirectness. According to the results, although various systematic reviews were published, it is still not sufficient to support the application of TCM formulas to NAFLD in clinical practice. The major reason is the unsatisfactory quality of primary clinical trials. Future emphasis should be paid to designing rigorous RCTs rather than repeatedly conducting systematic reviews. 

Research perspectives
TCM formulas for NAFLD have always been a popular topic in the gastrointestinal area. Based on available evidence, it is still not possible to establish a recommendation regarding TCM formulas in NAFLD management. Researchers should understand the essence of evidence-based medicine and avoid conducting unnecessary systematic reviews. It would be more valuable to design high-quality RCTs to lay a solid foundation.
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Figure Legends
[image: ]
Figure 1 The flowchart of systematic review selection. CNKI: China National Knowledge Infrastructure; TCM: Traditional Chinese medicine; VIP: Chinese scientific journal database.
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Figure 2 Ten most commonly used herbs in the two high-quality outcomes.

Table 1 General characteristics of included systematic reviews
	Ref.
	Included study design, n
	Total sample size
	Intervention
	Comparator
	Evaluation of methodological quality
	Outcomes

	Cai et al[9], 2019
	RCT, 13
	1429
	TCM formulas based on HuoXueHuaYu principle
	Conventional medications
	Cochrane Risk of Bias Tool
	Ultrasound improvement rate, blood lipid profiles (TC, TG), hepatic function (ALT, AST), global improvement rate

	Shi et al[8], 2012
	RCT, 62
	5904
	TCM formulas, alone or in combination with conventional medications
	Placebo or conventional medications
	Not mentioned
	ALT normalization rate, blood lipids normalization rate, hepatic steatosis disappearance rate

	He et al[16], 2010
	RCT, 11
	1078
	TCM formulas, alone
	Conventional medications
	Jadad Scale
	Hepatic function (ALT, AST, GGT), blood lipid profiles (TC, TG, HDL-C)

	Li et al[17], 2011
	RCT, 22
	2442
	TCM formulas, alone
	Conventional medications
	Schulz and Jadad Criteria
	Cure rate, global improvement rate, hepatic function (ALT, AST, GGT), blood lipid profiles (TC, TG, HDL-C, LDL-C)

	Li et al[18], 2014
	RCT, 17
	1552
	TCM formulas, alone or in combination with polyene phosphatidyl choline
	Polyene phosphatidyl choline
	Not mentioned
	Global improvement rate

	Yang et al[19], 2019
	RCT, 19
	1490
	TCM formulas based on JianPiHuaTan principle, alone or in combination with conventional medications
	Conventional medications
	Jadad Scale
	Global improvement rate, hepatic function (ALT, AST), blood lipid profiles (TC, TG), adverse events

	Zhang et al[20], 2014
	RCT, 10
	1395
	TCM formulas alone
	Placebo or conventional medications
	Jadad Scale
	Global improvement rate, adverse events


[bookmark: _Hlk45027790]ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; GGT: Gamma-glutamyl transpeptidase; HDL-C: High-density lipoprotein cholesterol; LDL-C: Low-density lipoprotein cholesterol; RCTs: Randomized controlled trials; TC: Total cholesterol; TCM: Traditional Chinese medicine; TG: Triglyceride.
[bookmark: _Hlk38458781]
Table 2 Methodological quality of included systematic reviews using a measure tool to assess systematic reviews 2
	Ref.
	Cai et al[9], 2019
	Shi et al[8], 2012
	He et al[16], 2010
	Li et al[17], 2011
	Li et al[18], 2014
	Yang et al[19], 2019
	Zhang et al[20], 2014

	Item 1
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes

	Item 2
	No
	No
	No
	No
	No
	No
	No

	Item 3
	No
	Yes
	No
	No
	No
	No
	No

	Item 4
	Partial Yes
	Partial Yes
	No
	No
	Partial Yes
	Partial Yes
	Partial Yes

	Item 5
	No
	Yes
	Yes
	Yes
	No
	No
	No

	Item 6
	Yes
	Yes
	No
	Yes
	No
	No
	Yes

	Item 7
	No
	No
	No
	No
	No
	No
	No

	Item 8
	No
	Partial Yes
	No
	No
	No
	No
	No

	Item 9
	Yes
	No
	Partial Yes
	Partial Yes
	No
	Partial Yes
	Partial Yes

	Item 10
	No
	No
	No
	No
	No
	No
	No

	Item 11
	Yes
	Yes
	No
	No
	Yes
	Yes
	Yes

	Item 12
	No
	No
	No
	No
	No
	Yes
	No

	Item 13
	No
	No
	No
	No
	No
	Yes
	No

	Item 14
	Yes
	No
	Yes
	No
	No
	Yes
	Yes

	Item 15
	Yes
	Yes
	No
	No
	Yes
	Yes
	Yes

	Item 16
	Yes
	Yes
	No
	No
	No
	No
	No

	Overall quality
	Low
	Extremely low
	Extremely low
	Extremely low
	Extremely low
	Moderate
	Low




Table 3 Risk of bias of the included systematic reviews evaluated by risk of bias in the systematic review
	Ref.
	Phase 1
	Phase 2
	Phase 3

	
	Relevance
	Study eligibility criteria
	Identification and selection of studies
	Data collection and study appraisal
	Synthesis and findings
	[bookmark: _Hlk52827382]Risk of bias in the review

	Cai et al[9], 2019
	Yes
	Low risk
	High risk
	Low risk
	Low risk
	High risk

	Shi et al[8], 2012
	Yes
	Low risk
	High risk
	High risk
	High risk
	High risk

	He et al[16], 2010
	Yes
	Low risk
	High risk
	High risk
	High risk
	High risk

	Li et al[17], 2011
	Yes
	High risk
	High risk
	High risk
	High risk
	High risk

	Li et al[18], 2014
	Yes
	High risk
	High risk
	High risk
	Not clear
	High risk

	Yang et al[19], 2019
	Yes
	Low risk
	High risk
	High risk
	Low risk
	High risk

	Zhang et al[20], 2014
	Yes
	Low risk
	High risk
	High risk
	High risk
	High risk



Table 4 Quality of evidence in the included systematic reviews based on grading of recommendations assessment, development and evaluation system
	Ref.
	Intervention vs comparator
	Outcomes
	Study numbers and sample size
	A
	B
	C
	D
	E
	Quality of evidence

	Cai et al[9], 2019
	TCM formulas based on HuoXueHuaYu principle vs conventional medications
	Ultrasound improvement rate: OR = 2.33; 95%CI: 1.60, 3.40; P < 0.001
	7 (590)
	0
	0
	0
	0
	0
	High

	
	
	TC: MD = -0.38; 95%CI: -0.48, -0.29; P < 0.001
	5 (358)
	0
	-21
	0
	-12
	0
	Very low

	
	
	TG: MD = -0.31; 95%CI: -0.37, -0.24; P < 0.001
	6 (418)
	0
	-21
	0
	0
	0
	Low

	
	
	ALT: SMD = -1.69; 95%CI: -2.24, -1.14; P < 0.001
	6 (418)
	0
	-21
	0
	0
	0
	Low

	
	
	AST: MD = -22.53; 95%CI: -33.16, -11.90; P < 0.001
	5 (354)
	0
	-21
	0
	-12
	0
	Very low

	
	
	Global improvement rate: OR = 3.55; 95%CI: 2.65, 4.76; P < 0.001
	12 (1389)
	-13
	0
	0
	0
	0
	Moderate

	Shi et al[8], 2012
	TCM formulas vs placebo
	ALT normalization rate: OR = 1.73, 95%CI: 1.34, 2.23; P < 0.001
	8 (902)
	0
	0
	0
	-14
	-15
	Low

	
	
	Blood lipids normalization rate: OR = 1.74, 95%CI: 1.34, 2.26; P < 0.001
	8 (922)
	0
	0
	0
	0
	-15
	Moderate

	
	
	Hepatic steatosis disappearance rate: OR = 2.43, 95%CI: 1.48, 3.97; P < 0.001
	9 (933)
	0
	-16
	0
	-14
	-15
	Very low

	
	TCM formulas vs UDCA
	ALT normalization rate: OR = 1.45, 95%CI: 1.05, 1.98; P = 0.023
	7 (702)
	0
	0
	0
	-14
	0
	Moderate

	
	
	Blood lipids normalization rate: OR = 1.57, 95%CI: 0.88, 2.80; P = 0.124
	3 (350)
	0
	0
	0
	-14
	0
	Moderate

	
	
	Hepatic steatosis disappearance rate: OR = 1.92, 95%CI: 1.20, 3.07; P = 0.006
	5 (519)
	0
	0
	0
	-14
	-15
	Low

	
	TCM formulas + UDCA vs UDCA
	ALT normalization rate: OR = 1.55, 95%CI: 1.08, 2.23; P = 0.019
	4 (341)
	0
	0
	0
	-14
	-15
	Low

	
	
	Blood lipids normalization rate: OR = 1.65, 95%CI: 0.71, 3.87; P = 0.247
	1 (60)
	-17,8
	0
	0
	-14
	0
	Low

	
	
	Hepatic steatosis disappearance rate: OR = 1.94, 95%CI: 1.28, 2.96; P = 0.002
	4 (341)
	0
	0
	0
	-14
	-15
	Low

	
	TCM formulas vs insulin sensitizers
	ALT normalization rate: OR = 1.67, 95%CI: 0.53, 5.28; P = 0.385
	1 (80)
	-17,8
	0
	0
	-14
	0
	Low

	
	
	Blood lipids normalization rate: OR = 1.67, 95%CI: 0.53, 5.28; P = 0.385
	1 (80)
	-17,8
	0
	0
	-14
	0
	Low

	
	
	Hepatic steatosis disappearance rate: OR = 1.67, 95%CI: 0.53, 5.28; P = 0.385
	1 (80)
	-17,8
	0
	0
	-14
	0
	Low

	
	TCM formulas + insulin sensitizers vs insulin sensitizers
	ALT normalization rate: OR = 3.31, 95%CI: 0.82, 13.42; P = 0.094
	1 (61)
	0
	0
	0
	-14
	0
	Moderate

	
	
	Blood lipids normalization rate: OR = 5.51, 95%CI: 0.25, 119.50; P = 0.277
	1 (61)
	0
	0
	0
	-14
	0
	Moderate

	
	
	Hepatic steatosis disappearance rate: OR = 5.51, 95%CI: 0.25, 119.50; P = 0.277
	1 (61)
	0
	0
	0
	-14
	0
	Moderate

	
	TCM formulas vs fibrates
	ALT normalization rate: OR = 2.36, 95%CI: 1.55, 3.60; P < 0.001
	5 (681)
	0
	0
	0
	-14
	-15
	Low

	
	
	Blood lipids normalization rate: OR = 2.13, 95%CI: 1.34, 3.39; P = 0.001
	4 (463)
	0
	0
	0
	-14
	-15
	Low

	
	
	Hepatic steatosis disappearance rate: OR = 2.35, 95%CI: 1.61, 3.41; P < 0.001
	7 (781)
	0
	0
	0
	-14
	0
	Moderate

	
	TCM formulas + fibrates vs fibrates
	ALT normalization rate: OR = 1.47, 95%CI: 0.84, 2.56; P = 0.180
	2 (132)
	0
	0
	0
	-14
	0
	Moderate

	
	
	Blood lipids normalization rate: OR = 1.83, 95%CI: 0.89, 3.75; P = 0.102
	2 (132)
	0
	0
	0
	-14
	0
	Moderate

	
	
	Hepatic steatosis disappearance rate: OR = 1.80, 95%CI: 0.76, 4.29; P = 0.183
	1 (70)
	-17,8
	0
	0
	-14
	0
	Low

	
	TCM formulas vs statins
	ALT normalization rate: OR = 1.43, 95%CI: 1.03, 2.00; P = 0.035
	5 (456)
	0
	0
	0
	-14
	0
	Moderate

	
	
	Blood lipids normalization rate: OR = 1.26, 95%CI: 0.85, 1.87; P = 0.249
	4 (364)
	0
	0
	0
	-14
	-15
	Low

	
	
	Hepatic steatosis disappearance rate: OR = 1.76, 95%CI: 1.30, 2.37; P < 0.001
	8 (764)
	0
	0
	0
	-14
	-15
	Low

	
	TCM formulas + statins vs statins
	ALT normalization rate: OR = 1.51, 95%CI: 1.11, 2.05; P = 0.009
	6 (571)
	0
	0
	0
	-14
	0
	Moderate

	
	
	Blood lipids normalization rate: OR = 1.32, 95%CI: 0.91, 1.93; P = 0.148
	5 (504)
	0
	0
	0
	-14
	0
	Moderate

	
	
	Hepatic steatosis disappearance rate: OR = 2.13, 95CI: 1.42, 3.19; P < 0.001
	6 (601)
	0
	0
	0
	-14
	0
	Moderate

	
	TCM formulas vs antioxidants
	ALT normalization rate: OR = 1.48, 95%CI: 1.15, 1.92; P = 0.003
	8 (652)
	0
	0
	0
	0
	0
	High

	
	
	Blood lipids normalization rate: OR = 1.53, 95%CI: 0.94, 2.51; P = 0.087
	3 (257)
	0
	0
	0
	-14
	-15
	Low

	
	
	Hepatic steatosis disappearance rate: OR = 1.81, 95%CI: 1.27, 2.58; P < 0.001
	7 (585)
	0
	0
	0
	-14
	0
	Moderate

	
	TCM formulas + antioxidants vs antioxidants
	ALT normalization rate: OR = 1.62, 95%CI: 1.06, 2.46; P = 0.025
	4 (267)
	0
	0
	0
	-14
	0
	Moderate

	
	
	Blood lipids normalization rate: OR = 1.26, 95%CI: 0.95, 2.94; P = 0.075
	2 (143)
	0
	0
	0
	-14
	0
	Moderate

	
	
	Hepatic steatosis disappearance rate: OR = 1.77, 95%CI: 1.10, 2.84; P = 0.018
	4 (257)
	0
	0
	0
	-14
	0
	Moderate

	He et al[16], 2010
	TCM formulas vs conventional medications
	ALT: MD = -9.55; 95%CI: -12.45, -6.65; P < 0.001
	11 (1078)
	0
	-21
	0
	0
	-19
	Very low

	
	
	AST: MD = -9.40; 95%CI: -12.96, -5.85; P < 0.001
	11 (1078)
	0
	-21
	0
	0
	-19
	Very low

	
	
	GGT: MD = -18.31; 95%CI: -27.06, -9.56; P < 0.001
	11 (1078)
	0
	-21
	0
	0
	-19
	Very low

	
	
	TC: MD = -1.12; 95%CI: -1.80, -0.44; P < 0.001
	11 (1078)
	0
	-21
	0
	0
	-19
	Very low

	
	
	TG: MD = -0.39; 95%CI: -0.64, -0.15; P = 0.002
	11 (1078)
	0
	-21
	0
	0
	-19
	Very low

	
	
	HDL-C: MD = 0.21; 95%CI: 0.14, 0.28; P < 0.001
	11 (1078)
	0
	-21
	0
	0
	-19
	Very low

	Li et al[17], 2011
	TCM formulas vs conventional medications
	Cure rate: RR = 1.48, 95%CI: 1.12, 1.94; P = 0.005
	16 (1644)
	0
	-16
	0
	0
	-19
	Low

	
	
	Global improvement rate: RR = 1.29, 95%CI: 1.16, 1.43; P < 0.001
	20 (2118)
	-13
	-21
	0
	0
	-19
	Very low

	
	
	ALT: MD = -18.90; 95%CI: -26.34, -11.46; P < 0.001
	18 (1935)
	0
	-21
	0
	0
	-19
	Very low

	
	
	AST: MD = -10.59; 95%CI: -15.61, -5.58; P < 0.001
	14 (1480)
	0
	-21
	0
	0
	-19
	Very low

	
	
	GGT cannot be evaluated due to data mistake
	\
	\
	\
	\
	\
	\
	\

	
	
	TC: MD = -0.68; 95%CI: -1.14, -0.21; P = 0.004
	17 (1885)
	0
	-21
	0
	0
	-19
	Very low

	
	
	TG: MD = -0.48; 95%CI: -0.92, -0.03; P = 0.036
	17 (1885)
	0
	-21
	0
	0
	-19
	Very low

	
	
	HDL-C: MD = 0.07; 95%CI: -0.17, 0.37; P = 0.561
	8 (731)
	0
	-21
	0
	0
	-19
	Very low

	
	
	LDL-C: MD = -0.59; 95%CI: -0.80, -0.37; P < 0.001
	7 (776）
	0
	-21
	0
	0
	-19
	Very low

	Li et al[18], 2014
	TCM formulas vs PPC
	Global improvement rate: RR = 1.20, 95%CI: 1.12, 1.28; P value not reported
	11 (982)
	-13
	0
	0
	0
	-19
	Low

	
	TCM formulas + PPC vs PPC
	Global improvement rate: RR = 1.31, 95%CI: 1.20, 1.43; P value not reported
	7 (600)
	-13
	0
	0
	0
	-19
	Low

	Yang et al[19], 2019
	TCM formulas based on JianPiHuaTan principle vs conventional medications
	Global improvement rate: RR = 1.30, 95%CI: 1.16, 1.46; P < 0.001
	17 (1344)
	-13
	-21
	0
	0
	-15
	Very low

	
	
	ALT: MD = -8.55; 95%CI: -12.76, -4.34; P < 0.001
	15 (1151)
	0
	-21
	0
	0
	-19
	Very low

	
	
	AST: MD = -3.60; 95%CI: -5.83, -1.37; P = 0.002
	13 (979)
	0
	-16
	0
	0
	-19
	Low

	
	
	TC: MD = -0.88; 95%CI: -1.15, -0.61; P < 0.001
	13 (1008)
	0
	0
	0
	0
	-19
	Moderate

	
	
	TG: MD = -0.47; 95%CI: -0.65, -0.30; P < 0.001
	14 (1088)
	0
	-21
	0
	0
	-19
	Very low

	
	
	Adverse events: OR = 5.62, 95%CI: 2.02, 15.59; P < 0.001
	4 (292)
	-13
	-16
	0
	-14
	-19
	Very low

	
	TCM formulas based on JianPiHuaTan principle + conventional medications vs conventional medications
	Global improvement rate: RR = 1.33, 95%CI: 1.14, 1.55; P < 0.001
	2 (146)
	-13
	0
	0
	0
	0
	Moderate

	Zhang et al[20], 2014
	TCM formulas vs conventional medications
	Global improvement rate: RR = 1.51, 95%CI: 1.41, 1.62; P < 0.01
	10 (1395)
	-13
	0
	0
	0
	0
	Moderate

	
	
	Adverse events: No meta-analysis conducted
	5 (618)
	\
	\
	\
	\
	\
	\


1I2 > 75%; 2Total cases < 400; 3Serious limitations exist, and the outcomes contained subjective assessments; 4The optimal information size was not satisfied; 5Asymmetric funnel plot; 6I2 > 50%; 7Unclear information on allocation concealment; 8Unclear information on blinding; 9Small sample studies accounted for the majority. ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; GGT: Gamma-glutamyl transpeptidase; HDL-C: High-density lipoprotein cholesterol; LDL-C: Low-density lipoprotein cholesterol; MD: Mean difference; OR: Odds ratio; PPC: Polyene phosphatidyl choline; RR: Risk ratio; SMD: Standardized mean difference; TC: Total cholesterol; TCM: Traditional Chinese medicine; TG: Triglyceride; UDCA: Ursodeoxycholic acid. 
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