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Abstract 

OBJECTIVES: To compare clinical practice guideline recommendations on the use of oral patent Traditional Chinese Medicines (PTCMs) for uncomplicated acute lower respiratory tract infections (ALRTIs) in adults with the existing evidence using results of a systematic review of randomized controlled trials (RCTs).

METHODS: A systematic review on RCTs and a systematic review of current guidelines on orally taken PTCMs for uncomplicated ALRTIs were performed. PubMed, Cochrane Library, EMBASE and four Chinese databases were searched from inception to September 2016 for RCTs testing orally taken PTCMs for uncomplicated ALRTIs (excluding pneumonia). Two reviewers independently screened each study, extracted study data, and assessed risk of bias. Disagreements were resolved through discussion or by consultation with a third reviewer. 

Clinical practice guidelines for uncomplicated ALRTIs containing PTCM recommendations were identified and quality appraised. The quality of pooled evidence of the RCTs and the guidelines was assessed with GRADE and AGREE II respectively. The consistency of the evidence base in RCTs and the guideline recommendations were then compared.

RESULTS: For the systematic review of RCTs, 4810 papers were identified, among which 29 RCTs (5093 patients) were included in the review. PTCMs compared to placebo increased the effective treatment rate of cough (3 trials, 949 patients, risk ratio (RR) 2.50, 1.16 to 5.43; low certainty); improved assessment of global health (3 trials, 948 patients, RR 1.70, 1.44 to 2.01; low certainty); and increased the effective rate of specific symptom relief (1 trial, 478 patients, RR 4.01, 2.76 to 5.81; moderate certainty). 21 trials (3432patients) compared effects of different PTCMs. For the guideline evaluation, 29 PTCMs were recommended for the use of uncomplicated ALRTIs, of which27 had no supportive evidence from RCTs. 

CONCLUSIONS: The evidence base of PTCMs for uncomplicated ALRTIs is weak and the guideline recommendations were based on almost no clinical trial evidence. Rigorous clinical research is urgently needed to inform the clinical use of these herbal medicines. Further training in evidence-based medicine methods for Traditional Chinese Medicine guideline developers is essential.
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INTRODUCTION
In 2015, the global incidence of lower respiratory tract infections (LRTIs) was291.8 million worldwide; LRTIs are the fifth most commonly occurring acute diseases.1 With the exception of pneumonia, uncomplicated acute lower respiratory tract infections (ALRTIs) are largely self-limiting illnesses. A prospective study in 13 European countries showed that antibiotics were prescribed in 53% of ALRTIs.2 Despite high prescribing rates, in uncomplicated ALRTIs and where pneumonia is not suspected clinically, current evidence suggests that antibiotics may provide little benefit for uncomplicated ALRTIs in primary care. and does not appear to reduce adverse outcome in terms of hospital admission or death.3-5 Current UK guidance reflects this evidence and recommends that patients with uncomplicated ALRTIs should not be given antibiotics or should receive a delayed prescription for antibiotics.6Antibiotic stewardship is important because antibiotics are overused, leading to increasing antibiotic resistance,7,8 which is predicted will cause up to 10 million deaths per year by 2050.9 So that patients can be provided with appropriate guidance on symptom relief, alternatives to antibiotics are urgently needed.

  Traditional Chinese medicine has a long history of treating and preventing respiratory diseases. Patent Traditional Chinese Medicines (PTCMs) are standardized patent herbal medicines which are commonly used for uncomplicated ALRTI in China. Whilst preliminary evidence exists to indicate that some PTCMs can offer significant relief from cough and related symptoms,10,11 a Cochrane review published in 2011 was not able to include any studies owing to their poor methodological quality.12 As a number of relevant studies have been published since the Cochrane review was published in 2011, we aim to evaluate the clinical effectiveness of PTCMs for uncomplicated ALRTIs by conducting a systematic review and Meta-analysis where appropriate. However, when the review results revealed only insufficient and scattered evidence for a variety of PTCMs (many rarely seen in the market),and given that more than 60% of the market share of drugs for respiratory tract conditions was PTCM,13,14 we felt it would be helpful critically examine the recommendations from clinical guidelines. We compared recommendations within Chinese-language Clinical Practice Guidelines (CPGs) regarding the management of uncomplicated ALRTIs with the results of our systematic review with the aim of examining the evidence base underpinning the widespread clinical use of PTCMs for uncomplicated ALRTIs.

METHODS

Methods for systematic review of RCTs
This systematic review is reported in accordance with the PRISMA statement15 and has been prospectively registered on PROSPERO.16
Eligibility criteria

We included studies meeting the following criteria: (a) randomized controlled trials; (b) inclusion of adults with a clinical diagnosis of acute bronchitis or acute cough (≤ 28 d duration), for which non-infective diagnoses were judged very unlikely. 6,17,18 Studies on pneumonia or other underlying pulmonary disease were excluded; (c) a comparison of orally taken PTCM as a single intervention or PTCM combined with antibiotic or symptomatic therapy versus placebo, antibiotic, symptomatic therapy, or other PTCM; (d) primary outcome of symptom improvement as measured by duration of cough, time to significant improvement of cough, or severity of cough. Secondary outcome measures included: (a) symptom improvement as measured by global rating of success, time to significant improvement of clinical symptoms other than cough (including wheezing, sputum, and fever, or a combination of symptoms), time to resolution of clinical symptoms, and global assessment of the severity of symptoms; (b)antibiotic usage including change of mode of administration of antibiotics, change of antibiotic, duration of antibiotic treatment, number of patients who used antibiotics; (c) quality of life including sick leave, hospitalisation; (d) complications during or after uncomplicated ALRTIs and (e) adverse events.
Information sources

We conducted literature searches without language restrictions and on the following English- and Chinese-language databases from the date of their inception to September 2016: PubMed, Cochrane Library, EMBASE, China National Knowledge Infrastructure (CNKI), Chinese Scientific Journal Database (VIP), SinoMed and Wanfang database. Search terms and strategies are provided in Appendix table 5. We also searched reference lists of included studies and existing systematic reviews.

Literature screening, data extraction and quality assessment

After removing duplicates, two reviewers (Wang Di and Wang Ying) independently screened titles and abstracts of the records identified from our database searches. When there was uncertainty, insufficient information, or in cases of disagreement, we obtained the full texts of articles, then determined eligibility from the full texts. Reasons for excluding articles at full text screening stage were recorded. 

After identifying eligible studies, two authors (Wang Di and Wang Ying) independently completed data extraction using a form designed and piloted by the research team. Quality of the eligible studies was assessed using the modified Cochrane Risk of Bias Tool, with four response options: “yes”, “probably yes”, “probably no”, and “no”.19,20 This has been recommended to reduce the number of “unclear” responses. We used the Grading of Recommendations Assessment, Development and Evaluation (GRADE) system to assess methodological confidence in evidence for each outcome.21 Confidence in evidence includes the study design, risk of bias, directness, precision, consistency, and the possibility of publication bias. For all phases of the project, reviewers resolved disagreements by discussion or consultation with a third reviewer (Xia Ruyu). Chance-corrected Kappa22 was calculated as a measure of agreement among reviewers’ judgements.

Principles of pooling data

We assessed heterogeneity using the Chi2 test of heterogeneity and quantified inconsistency with the I2 statistic. Data were pooled quantitatively when at least two studies were available within a same type of comparison within acceptable heterogeneity (I2 < 75%), or where heterogeneity could be explained by predefined subgroup analysis.23,24 Otherwise only qualitative description of the data was presented. Review Manager (Version 5.3) was used. We analysed dichotomous data with Mantel-Haenszel risk ratio (RR) and continuous data with mean difference (MD), both with 95% confidence intervals (CI). When different PTCMs were pooled; a random-effects model was adopted due to concerns about clinical variation. When comparing the same PTCM, a fixed-effects model was considered when heterogeneity was < 30%, otherwise, a random-effects model was utilised.

Subgroup analysis was predefined considering: PTCM dosage, type of antibiotics, mode of administration of antibiotics, dosage of antibiotics, laboratory examination (such as blood test, X-ray), specific diagnosis, treatment duration and different manufacturers. Sensitivity analysis was planned when there were substantial or marginal clinically significant differences in primary outcomes via (a) studies with clear/unclear randomization concealment; (b) placebo used or not; (c) studies reported loss-to-follow-up versus studies that did not; (d) multi-centre studies versus single centre studies; (e) studies conducted in China versus in other countries; (f) plausible worse case analysis25 for dichotomous data to challenge the robustness of the results. Funnel plots was planned to test publication bias when ten or more studies were presented in a single Meta-analysis. 

Methods of evaluating Clinical Practice Guidelines (CPGs)

Data sources and searches: we searched the above mentioned four Chinesedatabases and the China Guideline Clearing house (http://cgc-chinaebm.org/) for CPGs on uncomplicated ALRTIs. 

Selection and eligibility: we included CPGs for uncomplicated ALRTIs where pneumonia was not suspected and in adults. All citations were reviewed for eligibility by two independent authors (Xia Ruyu and Wang Di) and if there was disagreement at the abstract stage, the full article was retrieved for review. Bibliographies for all included CPGs were searched. If multiple guidelines were identified from a single agency on the same topic at different year, all versions were included with information PTCMs that have ever been recommended.

Assessment of quality: the characteristics of each guideline were extracted by two authors (Xia Ruyu and Wang Di) and included the primary conditions, region/organizations, number of committee members, number of references, sources of funding, and all relevant recommendations relating to PTCMs for ALTRIs. The methodological quality of each eligible guideline was independently assessed by three reviewers (Xia Ruyu, Wang Di and Hu Ruixue) using the Appraisal of Guidelines Research & Evaluation II (AGREE II) tool.26 The tool includes 6 domains: scope and purpose; stakeholder involvement; rigour of development; clarity of presentation; applicability; and editorial independence.26 Discrepancies were discussed and consensus made with reference to a fourth reviewer (Fei Yutong).

RESULTS
Results of systematic review of RCTs

The search identified 4810 unique citations, among which 29 clinical trials were deemed eligible 27-55 (Appendix figure 1). Chance-corrected kappa agreement was 0.94 for title and abstract screening, and 0.91 for full text screening among the two reviewers. For risk of bias, the overall mean kappa agreement across items was 0.97. 
Study characteristics

Table 1 presents the study characteristics. Twenty-nine eligible trials published between 2001 and February 2016, reported data from 5093patients, for 42 PTCMs. All included trials were conducted in China, among which 12 trials (41%) were multi-centre,27-29,36,38,39,41,42,45,50,52,55 six studies (21%) were public–funded.27-29, 33, 38, 43 Others did not reported sources of funding, and two included a co-author from pharmaceutical industries.27,29 No study reported information on trial registration. Sample sizes ranged from 40 to 480 participants (mean participant number 176). The most common treatment duration was 7 days (76%, 22/29 trials), with a range from 3 to 14 days. No study reported follow-up time points. Comparisons in this review are PTCM versus placebo (three trials), PTCM versus symptomatic therapy (four trials), PTCM plus symptomatic therapy versus symptomatic therapy (two trials). Besides, 21 trials comparing 37 kinds of different PTCMs (used alone or with antibiotics) head-to-head were also included. Symptomatic therapies used were ambroxol hydrochloride tablets, eucalyptol, limonene and pinene enteric soft capsules, and compound methoxyphenamine capsules. Antibiotics included cefalexin capsules and cefuroxime tablets (Table1).

Risk of bias assessment

All included trials were described as randomised. Nine trials reported methods of generation of random sequence,27-29,36,38,41,43,47,52 one trial43 used a random number table to generate a random sequence, six trials used central allocation.27-29,36,38,52 Fourteen studies adopted patient and clinician blinding.27-29,33,36,41,42,44,47,48,50,52,53,55 Loss to follow-up was rarely reported. Six trials lost over 5% but less than 20% patients during observation.29,39,42,47,50,52 No study reported blinding of data collectors, adjudicators, or data analysts (Table 2).

Outcomes 

Table 3 provides a summary of the results for each of the included studies. Appendix table 1 provides a summary of certainty in the estimates rated according to the GRADE system.
Primary outcomes 

Duration of cough: one trial 33 favoured LHQW capsule plus symptomatic therapy (table 1) for 3 days over symptomatic therapy alone (60 patients, MD -2.10days, 95%CI -2.53 to -1.67; low certainty).

Time to significant improvement of cough: two trials30,33 favoured PTCM for 7 d over symptomatic therapy (356 patients, MD －1.54 d, 95% CI －1.89 to －1.19, I 2 = 22%; low certainty, Appendix figure 3). One study54 favoured QDKCK tablets for 7 days over CL mixture plus cefalexin capsules (160patients, MD －0.91 d, 95% CI －1.28 to -0.54; low certainty). 

Cough reduction: three studies 27-29 showed PTCM treatments for 7 d were significantly better than placebo (949 patients, RR 2.50, 95%CI 1.16 to 5.43; I 2 = 93%; low certainty; Appendix figure 4), with 494 more patients benefited from PTCM (53 to 1000) per 1000 patients treated than placebo.

Nine trials compared two different PTCMs: one study36 showed an improvement in cough reduction using JKT granules for 7 d compared with FRKS capsules (428 patients, RR 1.18, 95% CI 1.12 to 1.21; low certainty), with 145 more patients benefitting from PTCM (96 to 169) per 1000 patients treated. One study49 found increased scores (self-developed TCM symptom score) comparing YDKC tablets for 7 days to QBGZK tablets (40 patients, MD 0.2, 95%CI 0.05 to0.35; low certainty). Seven studies35,41-43,45,47,54 testing14 PTCMs head-to-head, found no difference between the groups.

Secondary outcomes


Global symptom effectiveness rate: three trials27-29 evaluating PTCMs versus placebo showed a significant increase in global effectiveness rates (948patients, RR1.70, 95%CI 1.44 to 2.01, I 2 = 61%; low certainty; Appendix figure 5). Four trials30-33 evaluating PTCMs versus symptomatic therapy (596 patients, RR1.09, 95%CI 0.96 to 1.24, I 2 = 66%; very low certainty; Appendix figure 6). 

Two trials32,34 failed to show significant improvement when comparing PTCM plus symptomatic therapy to symptomatic therapy alone (162 patients, RR1.02, 95% CI 0.87 to 1.19, I 2 = 65%; very low certainty, Appendix figure 7). Three studies36,38,55 favoured SA tablets, JKT granules and BTRQW pills each over three other PTCMs.

Time to significant improvement, time to resolution of clinical symptoms other than cough, and effective rate of symptom relief or scale scores of symptoms relief

Nine trials28-30,33,34,36,38,47,54 show nine comparisons, respectively. No study addressed the following seven pre-defined outcomes: change of mode of administration of antibiotics, change of antibiotic, duration of antibiotic treatment, number of patients who used antibiotics, any onset of complications during or after uncomplicated ALRTIs, sick leave, and hospitalisation.

Adverse events

Nine trials (2382) reported 79 cases of adverse events.27,29,30,32,36,38,39,41,42 The most frequent adverse events reported in these studies were transient gastrointestinal tract reactions. No serious adverse events were reported. 

Results of evaluation of Clinical Practice Guidelines (CPGs)

Characteristics of included guidelines: six CPGs published between 2005 and 2016 (Table 4) were included from 6457 citations.56-61 One guideline61 was funded through industry; three CPGs56-58 did not report sponsorship. CPGs (three versions),56,57,61 developed by the Chinese Medical Association (CMA), recommended using western medicine only for uncomplicated ALRTIs (pneumonia is not suspected), and two of these57,61 recommended antibiotics when there is purulent sputum or an increased white blood cell count. The other three CPGs,58-60 developed by China Association of Chinese Medicine (CACM), recommended using traditional Chinese medicine only, without any other types of therapy mentioned. 

Methodological quality: the AGREE II domain scores and total scores are provided in Appendix Table 2 (1 = strongly disagree; 7 = strongly agree that criteria are met). All six AGREE II domains of the included trials were scored as low or very low (15.3% -36.7%). None of the guidelines scored 5.0 or higher in the overall guideline assessment, and five guidelines were scored 3.5 or lower in the overall guideline assessment.56-60 None of the guidelines rigorously complied with the method of evidence-based medicine. Three provided no reference at all for the whole guidelines.56,57,59 None of the guidelines searched evidence systematically, two of them60,61 graded evidence and achieved consensus via established methods. The other four guidelines neither graded evidence nor reported methods to generate recommendations. Overall, these six guidelines failed to demonstrate a high level of rigor in their development.

Recommendations: in total, 29 oral PTCMs were recommended in three CACM guidelines for uncomplicated ALRTIs. References supporting these recommendations were absent for 27 of the 29 PTCMs. For the remaining 2 PTCMs (GKSQ capsules, DWZK granules), there was limited evidence based on single trials.39, 62 One guideline60 states that they referred to experts’ consensus to generate recommendations. Two other guidelines.58, 59 did not report the methods to generate recommendations.

Comparison of evidence base of randomized controlled trials and guideline recommendations
Our systematic review identified 42 PTCMs from 29 RCTs and29 recommendations of PTCMs in CPGs [Table 5, Appendix Table 3]. Among these PTCMs, four (DWZK granules, TXLF oral solution, GKSQ capsules, SDCP oral solution) were identified both in our systematic review of RCTs and in CPGs. Only 239,62 of the 6 trials identified through systematic review of these 4 PTCMs were cited as evidence in the CPGs. 93 % (27/29) of the recommendations of PTCMs in CPGs were not based on current clinical trial evidence. 95% (40/42) of the PTCMs with limited evidence identified from this systematic review of RCTs, though low quality, were not mentioned in the CPGs. If judged only from the aspect of literature evidence from our systematic review, none of the identified PTCMs qualified for a strong recommendation. If complemented by their wide use historically, public awareness, patient value and their preference, which guidelines may also consider,63 some PTCMs might still warrant recommendation although additional studies are required. Appendix table 4 provides ingredients of all relevant PTCMs.

DISCUSSION 

Summary of main findings
PTCMs are widely used for uncomplicated ALRTIs in China, and PTCMs are likely to have a place in managing the symptoms and hence reducing unnecessary reliance on antibiotics. Our systematic review showed that the benefits from PTCMs could only be reported with low or very low certainty, mainly due to very limited number of trials and high risk of bias of the trials. Twenty-four PTCMs were recommended in guidelines for uncomplicated ALRTIs; however, the recommendations were rarely based on evidence from RCTs. Our study also revealed inconsistency between the evidence base of RCTs and guideline recommendations of PTCM for uncomplicated ALRTIs. This systematic review provides the required evidence base for updating relevant CPGs and highlights the need for further high quality trials of already widely used PTCM.

Strengths and Limitations

We developed explicit eligibility criteria, conducted a comprehensive search without language restrictions, rigorously assessed eligibility and methodological quality independently, and applied GRADE criteria to determine certainty in estimates of effect. We identified six guidelines through comprehensive searching, summarized the PTCMs recommended and appraised methodological quality of these guidelines with the AGREE II instrument.

There are several limitations. We found 42 PTCMs tested by only 29 RCTS of small sample sizes and in the majority of cases, there were only one or two trials for each type of PTCM. 21 studies compared effects between different PTCMs (contributing 67.4% of enrolled patients) without an appropriate control group such as standard treatment, usual care or placebo. In addition, industry funding bias in most of included studies (23 studies) could not be excluded. All GRADE evidence certainty was low or very low which suggests that readers should be legitimately concerned with the evidence. Pre-defined subgroup analyses, sensitivity analyses and funnel plot could not be completed because of insufficient data in the primary studies. Due to the poor methodological quality of all six guidelines, it is difficult to recommend their use in clinical practice and we would strongly recommend the development of a set of guidelines following a more scientifically rigorous manner.
Relation to prior work

We identified three published systematic reviews12,64,65 relevant to our review. A previous Cochrane systematic review of Chinese medicinal herbs for acute bronchitis included no study at all because of potential high risk of selection bias and conflict of interest.12 Two other systematic reviews,64,65 published in Chinese, included traditional Chinese medicine injections only which were not relevant to our review.

Jiang et al66 published a rigorous review on the methodological quality of all Chinese guidelines for cough (both acute and chronic) up to December 2014. They identified six guidelines and concluded that all the guidelines were of low quality. Three of the guidelines56-58 in Jiang’s review were also included in our review. The remaining three guidelines were not eligible since these focused only on children.67-69 Three additional guidelines were included in our review.59-61 Beyond that, we also analysed recommendations and the evidence base for recommendations in these guidelines. Our evaluation of the quality of these uncomplicated ALRTIs relevant guidelines was consistent with a recently published study.70 which looked at all TCM guidelines

Implications
In 2016, the PTCM market share was 25.2% of all medications in China and PTCM shave a share as high as 62.8% in the market of medications for respiratory conditions.13, 14 This implies a widespread belief that PTCMs are effective in the management of cough and bronchitis. Given the lack of available evidence to support widespread use of PTCMs for uncomplicated ALRTIs, it is possible that this use is based predominantly on personal judgements of physicians, patients’ family tradition, knowledge or preferences, or commercial promotions.71, 72
However, it is a paradox that most RCTs have been conducted on PTCMs that are rarely used, while the most commonly used PTCMs have not been evaluated in any RCTs. A possible explanation for this is that most trials were funded by herbal companies, who only have an incentive to do trials in order to market new products that are not widely known or widely used. There is no incentive for companies to fund research on products which are already well established and are selling well. Public funding is needed to support independent trials of the most promising products, so that clinical practice guidelines and over the counter consumption can be guided by good evidence, based on high-quality RCTs where the outcomes will be both symptomatic relief and antibiotic sparing.

As it is not feasible to conduct high-quality clinical trials of all available PTCMs, it will be important to prioritise those most likely to be effective. Unfortunately, our systematic review was unable to show which PTCMs are the most promising. There could be several other ways of prioritising a PTCM for further research:

(a) The four PTCMs (DWZK granules, TXLF oral solution, GKSQ capsules, SDCP oral solution) identified by both guidelines and systematic reviews, for which low-quality RCTs already exist, could be prioritised for high-quality RCTs. And three of these PTCMs were rarely known from the market and population. Industry funding bias could not be excluded. (b) Consensus-building techniques such as the Delphi process or Nominal Group Technique could be used with experts on TCM to identify the preparations which they believe are most effective, perhaps with a focus on those already mentioned in TCM guidelines. (c) A retrospective treatment-outcome study73 could be conducted to find out which preparations are most commonly used and associated with the best outcomes. We are now planning to do this.

Results between all three of these methods could be triangulated, to arrive at a list of priority PTCMs, for which a high quality clinical trial can be justified. These results can inform future CPGs, which should consider a comprehensive evaluation of all available research prior to developing guideline recommendations in these areas.
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Table 1. Characteristics of included studies
	Study
	Sample size
	Age 

(mean)
	Male (%)
	Diag

nosisa
	Disease duration (d)
	Comparison typeb
	Comparisonc, d

	Duration of interventions (d)

	Gu CH et al 2015 27
	117/120
	36.9
	36.7
	ATB
	≤3
	1
	LHJZ tablets vs LHJZ placebo tablets
	7

	Lu ZH et al 201428
	157/77
	41.0
	40.6
	AB
	≤14
	1
	FYKCP mixture vs FYKCP placebo mixture
	7

	Yang LB et al 201629
	360/120
	37.8
	33.7
	ATB
	≤3
	1
	LHJZ tablets vs LHJZ placebo tablets
	7

	Li DC et al 201530
	59/59
	43.2
	57.6
	AB
	NR
	2
	SA tablets vs eucalyptol, limonene and pinene enteric soft capsules
	7

	Ren JR et al 201331
	60/60
	NRe
	NR
	AC
	≤2
	2
	ZKCBPP pills drops vs compound methoxyphenamine capsules
	7

	Tuo T et al 201232
	50/48
	38.5
	62.7
	AB
	NR
	2
	ZL capsules vs ambroxol hydrochloride tablets
	14

	Zhang Y et al 201333
	130/130
	34.4
	47.7
	AB
	NR
	2
	TYZK syrup vs ambroxol hydrochloride capsules
	5-7

	Ji ZH et al 200734
	30/30
	NR
	45
	ATB 
	≤2
	3
	LHQW capsules +symptomatic therapy (not specify) vs symptomatic therapy (not specify)
	3

	Tuo T et al 201232
	48/54
	37.5
	59.5
	AB  
	NR
	3
	ZL capsules + ambroxol hydrochloride tablets vs ambroxol hydrochloride tablets
	14

	An G et al 200435
	60/20
	NR
	NR
	ATB
	NR
	4
	YRQ capsules vs KBD oral solution
	7

	Fan CZ et al 201436
	330/110
	37.0
	41.4
	AB
	≤3
	4
	JKT granules + FRKS placebo capsules vs FRKS capsules + JKT placebo granules
	7

	Fan FY et al 201437
	60/60 
	47.1
	45
	ATB  
	≤3 
	4
	YHQF capsules vs CBPP capsules
	7

	Fan MR et al 201438
	120/120
	39.3
	53.2
	AB
	NR
	4
	SA tablets + TXLF placebo oral solution vs TXLF oral solution + SA placebo tablets 
	7

	Hong GX et al 200639
	330/110
	NR
	NR
	AB
	NR
	4
	DWZK granules +TXLF placebo oral solution vs TXLF oral solution + DWZK placebo granules
	NR

	Li R et al 200340
	46/68
	NR
	NR
	AB
	NR
	4
	ZKC oral solution vs JZ syrup
	5

	Lin L et al 201441
	176/56
	34.7
	37.9
	ATB
	≤21
	4
	KK tablets + TXLF placebo tablets vs TXLF tablets + KK placebo tablets
	7

	Lv B et al 200542
	21/22
	NR
	NR
	AB
	≤5
	4
	GKSQ capsules + QGCXL placebo pills vs QGCXL pills + GKSQ placebo capsules
	7

	Ma FB et al 200343
	41/38
	37.9
	58.2
	AB
	≤2
	4
	QFZK syrup vs CBPPL syrup
	7

	Qiang JJ 200644
	24/24
	37.1
	58.3
	ATB
	NR
	4
	TRQ capsules vs SHL capsules
	7

	Qing Y et al 201345
	165/55
	42.4
	NR
	AB
	≤21
	4
	SWLDH granules vs QBHZK granules
	5

	Wang M 200846
	48/16
	37.1
	54.7
	ATB
	NR
	4
	SDCP oral solution vs JZ syrup
	7

	Wu LL 200647
	109/113
	40.6
	47.5
	AB 
	≤2
	4
	JHDK granules + QRZK placebo granules vs QRZK granules + JHDK placebo granules
	7

	Xu YL et al 200448
	18/55
	46.8
	53.4
	ATB
	≤3
	4
	SQPPZK capsules + placebo vs SRLQFZK capsules
	7

	Yang X 200349
	20/20
	43.2
	42.5
	AB
	≤3
	4
	YDKC tablets vs QBHZK tablets
	7

	Yin TL et al 200950
	120/40
	40.5
	45
	ATB
	NR
	4
	RYN granules + YRQ placebo tablets vs YRQ tablets + RYN placebo granules
	7

	Zhang JF et al 201451
	77/28
	38.9
	65.0
	ATB
	≤2
	4
	LGW tablets vs CXL tablets
	7

	Zhang Q 200652
	309/103
	37.8
	45.9
	AB
	NR
	4
	HZZK tablets + TXLF placebo oral solution vs TXLF oral solution + HZZK placebo tablets 
	5

	Zheng SP et al 200353
	20/56
	NR
	48.7
	ATB
	≤3
	4
	SQPPZK capsules + placebo vs SRL-7 capsules
	7

	Han WF et al 200154
	100/60
	42.4
	56.3
	AB
	≤15
	5
	QDKCK tablets vs Compound Liquorice mixture + cefalexin capsules
	7

	Zhou ZX et al 201055
	32/32
	NR
	59.4
	ATB
	NR
	6
	Compound Liquorice tablets + cefuroxime axetil tablets vs Compound Liquorice tablets + BTRQW pills+ cefuroxime axetil tablets
	4


Note： AB; Acute bronchitis; ATB: Acute trachei-bronchitis; AC: Acute cough; 1= patent Traditional Chinese Medicine VS placebo; 2= patent Traditional Chinese Medicine VS symptomatic therapy; 3= patent Traditional Chinese Medicine +symptomatic therapy VS symptomatic therapy; 4= patent Traditional Chinese Medicines1 VS patent Traditional Chinese Medicine2; 5= patent Traditional Chinese Medicine1 VS patent Traditional Chinese Medicine2 + antibiotic;6= patent Traditional Chinese Medicine1+ antibiotic VS patent Traditional Chinese Medicine1 + patent Traditional Chinese Medicine2 +antibiotic. Ingredients of PTCMs were presented in Supplementary table 4. LHJZ-Lianhuajizhi; FYZKCP-Fengyekechuanping; SA-Sanao; ZKCBPP-Zhikechuanbeipipa; ZL-Zhuli; TYZK-Tianyizhike; LHQW-Lianhuaqingwen; YRQ-Yanreqing; KBD-Kangbingdu; JKT-Jiketing; FRKS-Fengrekesou; YHQF-Yinhuangqingfei; CBPP-Chuanbeipipa; TXLF-Tongxuanlifei; DWZK-Dongwanzhike; ZKC-Zhikechuan; JZ-Jizhi; KK-Keke; GKSQ-Gankeshuangqing; QGCXL-Qingganchuanxinlian; QFZK-Qingfeizhike; CBPPL-Chuanbeipipalu; TRQ-Tanreqing; SHL-Shuanghuanglian; SWLDH-Shiweilongdanhua; QBHZK-Qinbaohongzhike; JHDK-Jinhuadingke; QRZK-Qingrezhike; SDCP-Shedanchenpi; SQPPZK-Shenqipipazhike; SRLQFZK-Saorilaoqingfeizhike; YDKC-Yindankechuan; RYN-Reyanning; LGW-Liaogewang; CXL-Chuanxinlian; HZZK-Huangzizhike; SRL-7-Saorilao-7; QDKCK-Qingdankechuankang; BTRQW-Bateriqiwei; NR: not reported.
Table 2. Quality assessment: risk of bias

	Study
	Random sequence adequately generated?
	Allocation adequately

concealed?
	Adequate blinding?
	Attrition

infrequent?a
	Free of evidence of

Selective reporting?

	
	
	
	Patients & clinicians
	Outcome assessors
	
	

	Gu CH et al 201527
	Yes
	Yes
	Probably yes
	Probably no
	Yes
	NR

	Lu ZH et al 201428
	Yes
	Yes
	Probably yes
	Probably no
	Yes
	NR

	Yang LB et al 201629
	Yes
	Yes
	Probably yes
	Probably no
	Probably yes
	NR

	Li DC et al 201530
	Probably yes
	Probably yes
	Probably no
	Probably no
	NR 
	NR

	Ren JR et al 201331
	Probably yes
	Probably yes
	Probably no
	Probably no
	NR
	NR

	Tuo T et al 201232
	Probably yes
	Probably yes
	No
	No
	NR
	NR

	Zhang Y et al 201333
	Probably yes
	Probably yes
	Probably no
	Probably no
	NR
	NR

	Ji ZH et al 200734
	Probably yes
	Probably yes
	Probably no
	Probably no
	NR
	NR

	Tuo T et al 201232
	Probably yes
	Probably yes
	Probably yes
	Probably no
	NR
	NR

	An G et al 200435
	Probably yes
	Probably yes
	Probably no
	Probably no
	NR
	NR

	Fan CZ et al 201436
	Yes
	Yes
	Probably yes
	Probably no
	Yes
	NR

	Fan FY et al 201437
	Probably yes
	Probably yes
	Probably no
	Probably no
	NR
	NR

	Fan MR et al 201438
	Yes
	Yes
	Probably yes
	Probably no
	Yes
	NR

	Hong GX et al 200639
	Probably yes
	Probably yes
	Probably yes
	Probably no
	Probably yes
	NR

	Li R et al 200340
	Probably yes
	Probably yes
	Probably no
	Probably no
	NR
	NR

	Lin L et al 201441
	Yes
	Probably yes
	Probably yes
	Probably no
	Yes
	NR

	Lv B et al 200542
	Probably yes
	Probably yes
	Probably yes
	Probably no
	Probably no
	NR

	Ma FB et al 200343
	Yes
	Probably yes
	Probably no
	Probably no
	NR
	NR

	Qiang JJ 200644
	Probably yes
	Probably yes
	Probably yes
	Probably no
	NR
	NR

	Qing Y et al 201345
	Probably yes
	Probably yes
	Probably no
	Probably no
	NR
	NR

	Wang M 200846
	Probably yes
	Probably yes
	Probably no
	Probably no
	NR
	NR

	Wu LL 200647
	Yes
	Probably yes
	Probably yes
	Probably no
	Probably yes
	NR

	Xu YL et al 200448
	Probably yes
	Probably yes
	Probably yes
	Probably no
	NR
	NR

	Yang X 200349
	Probably yes
	Probably yes
	Probably no
	Probably no
	NR
	NR

	Yin TL et al 200950
	Probably yes
	Probably yes
	Probably yes
	Probably no
	Probably yes
	NR

	Zhang JF et al 201451
	Probably yes
	Probably yes
	Probably no
	Probably no
	NR
	NR

	Zhang Q 200652
	Yes
	Yes
	Probably yes
	Probably no
	Probably yes
	NR

	ZhengSP et al 200353
	Probably yes
	Probably yes
	Probably yes
	Probably no
	NR
	NR

	Han WF et al 200154
	Probably yes
	Probably yes
	Probably no
	Probably no
	NR
	NR

	Zhou ZX et al 201055
	Probably yes
	Probably yes
	Probably no
	Probably no
	NR
	NR


Note： defined as less than 10% attrition to all outcome and those excluded not likely to have made a material difference in outcomes All answers as: yes, probably yes, probably no, no. NR: not reported.

Table 3. Outcomes of included studies
	Study
	Sample size
	Duration

cough(days)
	Time  improvement  cough(days)
	Cough

reduction
	Global

success
	Time improvement

Symptoms (days)
	Time  resolution

Symptoms (days)
	Effective rate of symptom relief
	Time point of measurement (days)

	PTCM VS placebo
	951
	NR
	NR
	RR 2.50 [1.16, 5.43]
I2 93%, Random
	RR 1.70 [1.44, 2.01]
I2 61%, Random
	NR
	NR
	NR
	7

	Gu CH et al 201527=
Lu ZH et al 201428
	237
234
	NR
NR
	NR
NR
	RR 2.80 [1.45,5.38]

RR 1.59 [1.35,1.87]
	RR 1.47 [1.24,1.74]

RR 1.75 [1.46,2.10]
	NR
NR
	NR
NR
	NR
MD -3.44 [-5.42, -1.46]
	7
7

	Yang LB et al 201629
	480
	NR
	NR
	RR 3.68 [2.61,5.20]
	RR 1.94[1.61,2.35]
	NR
	NR
	RR 4.01 [2.76,5.81]
	7

	PTCM VS symptomatic therapy
	596
	NR
	MD -1.54[ -1.89, -1.19]
I2 22%, Random
	NR
	RR1.09 [0.96, 1.24]
I2 66%, Random
	NR
	NR
	NR
	5~14

	Li DC et al 201530
	118
	NR
	MD -1.27 [-1.86,-0.68]
	NR
	RR 1.23[1.03,1.47]
	MD -1.36[-1.98,-0.74]
	NR
	MD -1.97 [-2.64,-1.30]
	7

	Ren JR et al 201331
	120
	NR
	NR
	NR
	RR 1.15[0.98,1.34]
	NR
	NR
	NR
	7

	Tuo T et al 201232
	98
	NR
	NR
	NR
	RR 0.89 [0.77,1.04]
	NR
	NR
	NR
	14

	Zhang Y et al 201333
	260
	NR
	MD-1.66 [-1.99,-1.33]
	NR
	RR1.12 [1.00,1.25]
	NR
	Fever

MD0.09 [-0.16,0.34]

Wheeze

MD-1.37 [-1.75,-0.99]
	NR
	5~7


	PTCM +symptomatic therapy VS symptomatic therapy
	242
	NR
	NR
	NR
	RR1.02 [0.87, 1.19]
I2 65%, Random
	NR
	NR
	NR
	3~14

	Ji ZH et al 200734
	60
	MD-2.10[-2.53,-1.67]
	NR
	NR
	RR1.12 [0.95,1.30]
	NR
	MD-0.94 [-1.14,-0.74]
	NR
	3

	Tuo T et al 201232
	102
	NR
	NR
	NR
	RR 0.95 [0.86,1.05]
	NR
	NR
	NR
	14

	PTCM1 VS PTCM2
An G et al 200435
	80
	NR
	NR
	MD 0.07 [-0.57,0.71]
	RR 1.08 [0.88,1.32]
	NR
	NR
	NR
	7

	Fan CZ et al 201436
	440
	NR
	NR
	RR 1.18 [1.07,1.30]
	RR 1.23 [1.07,1.41]
	NR
	NR
	RR 1.12 [1.02,1.24]
	7

	Fan FY et al 201437
	120
	NR
	NR
	NR
	RR 1.10 [0.98,1.23]
	NR
	NR
	NR
	7

	Fan MR et al 201438
	240
	NR
	MD-0.29 [-0.69,0.11]
	NR
	RR 1.23 [1.03,1.46]
	MD -0.38 [-0.78,0.02]
	NR
	RR 1.08 [1.00,1.16]
	7

	Hong GX et al 200639
	440
	NR
	NR
	NR
	RR 1.05 [0.98,1.13]
	NR
	NR
	NR
	NR

	Li R et al 200340
	114
	NR
	NR
	NR
	RR 1.18 [0.99,1.42]
	NR
	NR
	NR
	5

	Lin L et al 201441
	232
	NR
	MD -0.06 [-0.59,0.47]
	MD 0.04 [-0.30,0.38]
	MD -0.16 [-0.66,0.34]
	NR
	NR
	NR
	7

	Lv B et al 200542
	43
	NR
	NR
	RR 1.05 [0.84,1.30]
	RR 0.95 [0.84,1.08]
	NR
	NR
	NR
	7

	Ma FB et al 200343
	79
	NR
	NR
	RR 1.04 [0.89,1.22]
	RR 1.06 [0.93,1.21]
	NR
	NR
	NR
	7

	Qiang JJ 200644
	48
	NR
	NR
	NR
	RR 1.10[0.89,1.36]
	NR
	NR
	NR
	7

	Qing Y et al 201345
	220
	NR
	NR
	RR 1.19 [0.82,1.72]
	RR 0.97[0.91,1.03]
	NR
	NR
	NR
	5

	Wang M 200846
	222
	NR
	NR
	NR
	RR 1.36 [0.97,1.91]
	NR
	NR
	NR
	7

	Wu LL 200647
	64
	NR
	NR
	RR 0.93 [0.70,1.24]
	RR 1.00 [0.95,1.05]
	NR
	NR
	MD 0.15 [-0.62,0.92]
	7

	Xu YL et al 200448
	73
	NR
	NR
	NR
	RR 0.93 [0.71,1.22]
	NR
	NR
	NR
	7

	Yang X 200349
	40
	NR
	NR
	MD 0.20 [0.05,0.35]
	RR 1.12 [0.91,1.38]
	NR
	NR
	NR
	7

	Yin TL et al 200950
	160
	NR
	NR
	NR
	RR 1.03 [0.76,1.41]
	NR
	NR
	NR
	7

	Zhang JF et al 201451
	105
	NR
	NR
	NR
	RR 1.03 [0.87,1.22]
	NR
	NR
	NR
	7

	Zhang Q 200652
	412
	NR
	NR
	NR
	RR 1.05 [0.98,1.13]
	NR
	NR
	NR
	5

	Zheng SP et al 200353
	76
	NR
	NR
	NR
	RR 0.75 [0.56,1.01]
	NR
	NR
	NR
	7

	PTCM1 VSPTCM2 + antibiotic
	
	
	
	
	
	
	
	
	

	Han WF et al 200154
	160
	NR
	MD-0.91 [-1.28,-0.54]
	MD-0.24 [-0.49,0.01]
	NR
	Wheeze

MD-1.19 [-1.77,-0.61]

Fever

MD-0.78 [-1.29,-0.27]
	NR
	Wheeze

MD-0.17[-0.36,0.02]

Fever 

MD-0.24 [-0.46,-0.02]
	7

	PTCM1+ antibiotic VSPTCM1 +PTCM2 +antibiotic
	
	
	
	
	
	
	
	
	

	Zhou ZX et al 201055
	64
	NR
	NR
	NR
	RR 0.70 [0.54,0.91]
	NR
	NR
	NR
	4

	
	
	
	
	
	
	
	
	
	


PTCM: patent Traditional Chinese Medicine. NR: Not reported. MD: mean difference. RR: risk ratio.

Table 4. Characteristics of included guidelines
	Guidelinea
	Primary conditionc
	Focusd
	Number of committee

Members
	Number of references in total
	Systematic

search (Y/N)
	Grading of

evidence (Y/N)
	Methods to generate recommendations
	N of oral PTCM recomemded
	Number of RCTs for the recommendations of PTCM
	AGREE II mean score

	CMA 200556
	cough
	DT
	17
	0
	N
	N
	NR
	0
	0
	2

	CMA 200957
	cough
	DT
	14
	0
	N
	N
	NR
	0
	0
	2

	CACM 2011a58
	cough
	DT
	12
	11
	N
	N
	NR
	5
	0
	2.3

	CACM 2011b59
	ATB
	DT
	NR
	0
	N
	N
	NR
	3
	0
	2.3

	CACM 2016a60
	 ATB
	DT
	36
	19
	N
	Y
	Experts’consensus
	23
	2
	3

	CMA 2016b61
	cough
	DT
	61
	463
	N
	Y
	Delphi and voting
	0
	0
	4.7


Note: CMA 2005[56], CMA 2009[57], and CMA 2016b [61] are different versions of the same guideline. CMA: Chinese Medical Association; CACM: China Association of Chinese Medicine; 

ATB: acute trachei-bronchitis; DT: Diagnosis and Treatment. Y: Yes. N: No. PTCM: patent Traditional Chinese Medicine. NR: Not reported.

Table 5. Results of systematic review of RCTs and the recommendations in CPGs
	PTCMs identified (RCT reports and CPGs)
	Trials per PTCM (n)
	PTCMs (n)
	Trials cited in CPGs per PTCM (n)
	Explanations
	Comments

	Recommended for use in CPGs
(n=29)
	0
	25
	0
	25 PTCMs recommended without any trial evidence
	86% (25/29) recommendations were not evidence based

	
	1
	1 
	0
	2 PTCMs recommended but their trial evidences were not cited.
	7% (2/29) recommendations did not consider existing evidence
	10% (4/42) PTCMs with existing evidence were recommended in CPGs

	
	3
	1
	0
	
	
	

	
	1
	2 
	1
	2 PTCMs recommended and trial evidences (low quality) were cited fully.
	7% (2/29) recommendations were evidence-based
	

	Recommended against use PTCM in CPGs (n=0)
	No PTCM was recommended against use

	Not mentioned in CPGs
(n=38)
	1
	34
	0
	38 PTCMs has 1-2 trial(s) each, but not mentioned in CPGs
	57% (38/67) identified PTCMs and 90% (38/42) PTCMs with existing evidence were not considered in CPGs development

	
	2
	4 
	0
	
	


Note: PTCM: patent Traditional Chinese Medicine. RCT: randomized controlled trial. CPG: Clinical Practice Guideline.
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