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Objective: Cancer pain is an important factor in cancer management that affects a patient’s quality of life and survival-related outcomes. The aim of this review was to systematically evaluate the efficacy and safety of oral administration of East Asian herbal medicine (EAHM) for primary cancer pain and to explore core herb patterns based on the collected data.
Methods: A comprehensive literature search was conducted in 11 electronic databases, namely, PubMed, Cochrane Library, Cumulative Index to Nursing & Allied Health Literature, EMBASE, Korean Studies Information Service System, Research Information Service System, Oriental Medicine Advanced Searching Integrated System, Korea Citation Index, Chinese National Knowledge Infrastructure Database (CNKI), Wanfang Data, and CiNii for randomized controlled trials from their inception until August 19, 2021. Statistical analysis was performed in R version 4.1.1 and R studio program using the default settings of the meta-package. When heterogeneity in studies was detected, the cause was identified through meta-regression and subgroup analysis. Methodological quality was independently assessed using the revised tool for risk of bias in randomized trials (Rob 2.0).
Results: A total of 38 trials with 3,434 cancer pain patients met the selection criteria. Meta-analysis favored EAHM-combined conventional medicine on response rate (risk ratio: 1.06; 95% CI: 1.04 to 1.09, p < 0.0001), continuous pain intensity (standardized mean difference: −1.74; 95% CI: −2.17 to −1.30, p < 0.0001), duration of pain relief (standardized mean difference: 0.96, 95% CI: 0.69 to 1.22, p < 0.0001), performance status (weighted mean difference: 10.71; 95% CI: 4.89 to 16.53, p = 0.0003), and opioid usage (weighted mean difference: −20.66 mg/day; 95% CI: −30.22 to −11.10, p < 0.0001). No significant difference was observed between EAHM and conventional medicine on response rate and other outcomes. Patients treated with EAHM had significantly reduced adverse event (AE) incidence rates. In addition, based on the ingredients of herb data in this meta-analysis, four combinations of herb pairs, which were frequently used together for cancer pain, were derived.
Conclusion: EAHM monotherapy can decrease adverse events associated with pain management in cancer patients. Additionally, EAHM-combined conventional medicine therapy may be beneficial for patients with cancer pain in increasing the response rate, relieving pain intensity, improving pain-related performance status, and regulating opioid usage. However, the efficacy and safety of EAHM monotherapy are difficult to conclude due to the lack of methodological quality and quantity of studies. More well-designed, multicenter, double-blind, and placebo-controlled randomized clinical trials are needed in the future. In terms of the core herb combination patterns derived from the present review, four combinations of herb pairs might be promising for cancer pain because they have been often distinctly used for cancer patients in East Asia. Thus, they are considered to be worth a follow-up study to elucidate their actions and effects.
Systematic Review Registration: https://www.crd.york.ac.uk/prospero/, identifier CRD42021265804
Keywords: East Asian herbal medicine, cancer pain, complementary and alternative medicine, systematic review, meta-analysis, association rule mining
1 INTRODUCTION
Pain is an important factor influencing clinical outcomes in the medical management of cancer. Recent literature on the prevalence of cancer pain reports that pain is observed in more than one-third of the patients, that is, 60% of patients with cancer complain of pain (van den Beuken-van Everdingen et al., 2007; van den Beuken-van Everdingen et al., 2016). Cancer pain should not be overlooked in that it not only affects a patient’s quality of life but also affects the patient’s survival-related prognosis in the case that severe pain is not well-managed (Quinten et al., 2009; Beck et al., 2010; Ciucă and Băban, 2017). Although clinicians’ awareness of cancer pain is gradually improving, it has been reported that about one-third of cancer survivors do not have access to proper management (Greco et al., 2014). In addition to this, a significant number of patients still suffer from pain after completing curative treatment (van den Beuken-van Everdingen et al., 2007). Therefore, preparing a more effective and safer treatment strategy for cancer pain is an urgent task in clinical research above all else.
Currently, the WHO Analgesic Ladder is widely used as a framework for managing cancer pain. According to this recommendation, drugs ranging from over-the-counter analgesics to strong opioids can be administered sequentially as the severity of pain increases (Vargas-Schaffer, 2010). However, a large number of patients complain of severe pain that does not respond to treatment even after receiving opioids (Anderson et al., 2000). Because the etiology of cancer-causing pain is very diverse, it is difficult to consistently predict the effect of individual interventions on major outcomes of patients, such as the intensity of pain and functional status. Meanwhile, concerns of medical consumers about opioid administration due to the continuous increase in accidental prescription opioid overdose or patients’ financial problems are also pointed out as important barriers (Calcaterra et al., 2013; Kwon, 2014).
In this context, studies on various integrative therapies that can be used as therapeutic alternatives or to increase patient compliance with first-line pharmacologic treatment for cancer pain have been actively conducted recently (Deng, 2019). In particular, herbal medicine has been widely used as an intervention to relieve pain caused by various diseases for a long time in East Asian countries such as Korea, Taiwan, Japan, and China (Chen HY. et al., 2014; Lin PH. et al., 2016; Arai et al., 2020; Wang and Meng, 2021). Recently, a number of clinical and experimental studies on various problems caused by cancer have been reported based on the scientific methodological approach for East Asian herbal medicine (EAHM) (Lin et al., 2019; Tsai et al., 2019; Kim et al., 2020). Several systematic reviews have already been reported to explore the relieving effect of cancer pain (Wang S.-J. et al., 2013; Lee et al., 2015, 2019; Wang et al., 2019, 2020). Nevertheless, evidence related to the efficacy of EAHM for cancer pain, in general, is still insufficient. More RCTs have been additionally conducted thanks to the quantitative expansion of EAHM-related scientific research in recent years. Thus, studies that reflect these results need to be continued. On the other hand, previous reviews for EAHM comprehensively dealt with several types of EAHM formulas, including multiple herbal ingredients, unlike reviews on conventional medicine (CM) with a single dose and composition. For this reason, it is difficult to identify which of the much herb-related information reflected in the review is useful for clinicians or drug discovery. In addition, there are various methodological flaws, such as no limitation on the route of EAHM administration, insufficient analysis of adverse events, and a mixture of target diseases.
Therefore, we set the following research objectives to provide meaningful evidence to clinicians by comprehensively reviewing the efficacy and safety of EAHM for cancer pain and to explore useful hypotheses for drug discovery: 1) systematic literature review on the efficacy and safety of overall oral EAHM is conducted, focusing on the improvement of pain intensity and response rate of cancer pain excluding secondary pain caused by anti-cancer treatment; 2) Apriori algorithm-based association rule mining is performed on the herb data collected in this review to discover the core herb pattern.
2 METHODS
This study was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analysis 2020 statement (Page et al., 2021). The protocol of this systematic review was registered in PROSPERO (Registration Number: CRD42021265804, available from https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42021265804). The procedure for this review has also been published in a scientific journal for public reading (Jo and Lee, 2021).
2.1 Search Strategy
Randomized controlled trials (RCTs) that evaluated the efficacy of EAHM for cancer pain were searched in the following 11 electronic databases from their inception until August 19, 2021: four English databases (PubMed, Cochrane Library, Cumulative Index to Nursing & Allied Health Literature (CINAHL), and EMBASE), four Korean databases (Korean Studies Information Service System (KISS), Research Information Service System (RISS), Oriental Medicine Advanced Searching Integrated System (OASIS), and Korea Citation Index (KCI)), two Chinese databases (Chinese National Knowledge Infrastructure Database (CNKI) and Wanfang Data), and one Japanese database (CiNii). At the time of preparing the protocol for this review, the search for the Wanfang Data database was not planned. However, in the process of researching the literature, more comprehensive data collection was required; hence, a search target database was added. The following Boolean format was used for the search: (Pain[MeSH] OR Pain*[TIAB] OR analgesia OR analges* OR nocicept* OR neuroapth*) AND (“Cancer pain”[TIAB] OR “Cancer patient”[TIAB] OR “Cancer patients”[TIAB] OR Neoplasms[MeSH] OR Neoplasms*[TI] OR Cancer*[TI] OR Tumor*[MeSH] OR Tumor*[TI] OR Carcinoma[MeSH] OR Carcinoma*[TI] OR Adenocarcinoma[MeSH] OR Adenocarcinoma*[TI] OR adenomatous[TI] OR Lymphoma[MeSH] OR lymphom*[TI] OR lymphedema*[TI] OR Sarcoma[MeSH] OR Sarcoma*[TI] OR “‘Antineoplastic agents”[MeSH] OR antineoplas*[TI] OR ((adenom*[TI] OR adenopath*[TI]) AND malignant*[TI]))) AND (“Plants, Medicinal”[MeSH] OR “Drugs, Chinese Herbal”[MeSH] OR “Medicine, Chinese Traditional”[MeSH] OR “Medicine, Kampo”[MeSH] OR “Medicine, Korean Traditional”[MeSH] OR “Herbal Medicine”[MeSH] OR “Prescription Drugs”[MeSH] OR “traditional Korean medicine”[TIAB] OR “traditional Chinese medicine”[TIAB] OR “traditional oriental medicine”[TIAB] OR “Kampo medicine”[Title/abstract] OR herb*[TIAB] OR decoction*[TIAB] OR botanic*[TIAB]). In Korean, Chinese, and Japanese databases, these search terms were appropriately modified to perform a search. Detailed search strategies are explicated in Supplementary Figure S1.
2.2 Study Selection
2.2.1 Type of Studies
Only RCTs evaluating the efficacy and safety of oral administration of EAHM for cancer pain were included. There were no restrictions on language and publication time. Some studies were excluded if they met the following criteria: 1) not RCT or quasi-RCT; 2) inappropriate or no control group; 3) unrelated to cancer pain; 4) animal experiments; 5) case reports or review; 6) not published in scientific peer-reviewed journals, including postgraduate theses or dissertations.
2.2.2 Type of Participants
Trials were considered eligible for inclusion if they were conducted in patients with cancer pain, with no restriction on age, gender, or race. Studies that recruited patients' secondary cancer-related pain caused by other anticancer therapies like chemotherapy or surgery were excluded since this review focused on primary cancer pain.
2.2.3 Type of Interventions
RCTs that compared EAHM as the active intervention in the treatment group versus placebo or conventional medicine (CM) in the control group were included. RCTs that tested EAHM-combined CM (ECCM) versus CM alone were also considered. All forms of EAHM such as decoction, granule, and capsule for the management of cancer pain were included. There were no restrictions on the dose and duration of treatment for EAHM, but the mode of delivery was limited to oral intake. Studies in which East Asian medical interventions such as acupuncture, massage, or non-drug therapy were only combined in the treatment group were excluded. Studies in which the comparators included other EAHMs were excluded. In addition, studies that could not confirm the composition of individual ingredients and herbs of the utilized EAHM prescription were also excluded.
2.2.4 Type of Outcome Measures
The primary outcome for cancer pain patients was the remission rate for each group measured using the Verbal Rating Scale (VRS), Numerical Rating Scale (NRS), and Visual Analogue Scale (VAS). However, most included studies reported remission rates of complete remission (CR), partial remission (PR), mild remission (MR), and no remission (NR) as CR + PR/all patients. If the remission rate reported by the individual studies is used as is, there is a concern that an outcome lacking consistency may be reported because there is a difference in the categorization criteria for each study. Therefore, the proportion of patients who had remission in each group was used as the response rate by converting the data of the study in which all detailed category information was reported in this review. In addition, individual continuous pain intensity outcomes such as NRS and VAS were also adopted as primary outcomes. Secondary outcomes including duration of pain relief, performance status, and opioid usage were used. In the case of performance status, only outcomes measured by the Karnofsky scale, which is used for cancer patients to access the ability to do ordinary works without impairment, were reflected in the results. Meanwhile, in order to evaluate the safety of the intervention for cancer patients, the incidence of adverse events (AEs) was also included as a secondary endpoint.
2.2.5 Data Extraction
According to the above-mentioned search strategy, the titles and abstracts of potentially eligible studies were independently screened by two investigators (HGJ and JS). Afterward, a full-text review was performed based on the inclusion and exclusion criteria. Subsequently, information on the included studies was extracted independently by two reviewers (HGJ and JS). The following information was collected: title, first author’s name, publication year, sample size, participant age, sex distribution, study design, type of cancer, interventions in the treatment and control groups, treatment duration, outcome measures, reported adverse event, and composition with the dosage of EAHM. Any discrepancy was discussed with the third author (DL).
2.2.6 Methodological Quality Assessment
The methodological quality of each included study was evaluated independently by two investigators (HGJ and JS) according to the revised tool for risk of bias in randomized trials, Rob 2.0 (Sterne et al., 2019). It is comprised of five domains: bias arising from the randomization process, bias due to deviations from intended interventions, bias due to missing outcome data, and bias in the selection of the reported results. Methodological quality was assessed on three levels: “high risk of bias,” “low risk of bias,” and “some concerns.” Disagreements between the two investigators were resolved with the help of the third author (DL).
2.2.7 Statistical Analysis
2.2.7.1 Evidence Synthesis
Evidence synthesis of the included studies with available data was performed by calculating the effect size and 95% CI using only the random-effects model. Heterogeneity was considered statistically significant when the p-value based on the χ2 test was less than 0.10 or I2 was 50% or more. Two-sided p < 0.05 was considered statistically significant. Statistical synthesis of individual research results was performed in R version 4.1.1 and R studio program (Version 1.4.1106, Integrated Development for R. RStudio, PBC, Boston, MA) using the default settings of the meta-package (Lortie and Filazzola, 2020). In this review, in order to effectively reveal the exact value of the effect size without relying only on the p < 0.05 significance threshold in the interpretation of the primary outcome synthesis result, a drapery plot was additionally illustrated along with the forest plot (Rücker and Schwarzer, 2021). The studies were grouped according to the type of intervention, such as East Asian herbal medicine (EAHM) and East Asian herbal medicine combined conventional medicine (ECCM), and comparator, such as conventional medicine (CM). Summary relative risk (RR) and 95% confidence interval (CI) were calculated for the response rate. Standardized mean difference (SMD) and 95% CIs were calculated for continuous pain intensity and duration of pain relief. Mean difference (MD) and 95% CIs were calculated for opioid usage and performance status. AEs were calculated using the odds ratio because the probability of occurrence of an event is significantly lower than that of other outcomes, and it is necessary to estimate a causal relationship. In order to distinguish publication bias, a contour-enhanced funnel plot was used for the outcome that included the most studies (Peters et al., 2008). For the asymmetry on the visually confirmed funnel plot, Egger’s test (Egger et al., 1997) and Begg’s test (Begg and Mazumdar, 1994) were additionally performed to specifically confirm the existence of publication bias.
2.2.7.2 Association Rule Mining
By analyzing the constituent herb data of EAHM collected from the included study, the potential association rules of core herb combinations were explored. Before proceeding with this analysis, preliminary information for data mining was extracted by first analyzing the frequency of individual herbs. The R studio program (Version 1.4.1106, Integrated Development for R. RStudio, PBC, Boston, MA) was used for the Apriori association rule analysis and plot production. A data fit was done using the “arules” package in R studio (Hahsler et al., 2005). The function of the R package “arulesViz” was applied to generate graphical presentations according to the results (Hahsler, 2017). Mining of frequent hub itemsets and association rules was performed according to the Apriori algorithm method for discovering meaningful relationships between variables in a large database (Agrawal et al., 1993). Through this, it is possible to identify the elements composing the data and the relationship between the elements, and it is being used in various types of medical research aimed at predicting the characteristics of interventions (Leem et al., 2018; Hsieh et al., 2020; Lin et al., 2021).
In the Apriori algorithm, support, confidence, and lift are the main metrics for measuring association. A rule is defined as an expression X⇒Y, where X, Y ⊆ I and X∩Y = ∅. The herb X and herb Y are called antecedent (left-hand side, LHS) and consequent (right-hand side, RHS) of the rules. Association rules are rules that surpass researcher-specified minimum support and minimum confidence thresholds. The support, supp (X), of an itemset X is a measure of importance defined as the proportion of transactions in the dataset which contain the itemset. The confidence of a rule is defined as conf (X⇒Y) = supp (X∪Y)/supp (X), measuring the likelihood of seeing herb Y in a transaction containing herb X. An association rule X⇒Y needs to satisfy supp (X∪Y) ≥ σ and conf (X⇒Y) ≥ δ, where σ and δ are the minimum support and minimum confidence, respectively. Confidence can be interpreted as an estimate of the probability P(Y|X), which is the probability of finding the RHS of the rule in transactions, given that these transactions also contain the LHS. Lift of a rule is defined as lift (X⇒Y) = (supp (X∪Y)/supp (X)). Support is the measure to evaluate the usefulness of the association rule and is the proportion of prescriptions containing a specific herb combination pattern in the total EAHM prescription. When the confidence is close to 1, herb A and herb B are irrelevant because they are close to independence in probability. Meanwhile, if the lift value is large, the relationship between herb A and herb B is interpreted as a strong correlation. In this study, the association rules were identified based on the minimum values for support and confidence being 20 and 80%, respectively. Among them, the core herb combination patterns showing the most distinct association and its constituent herbs were searched.
2.2.8 Quality of Evidence According to Outcome Measurements
The overall quality of evidence for each outcome was evaluated according to the Grading of Recommendations Assessment, Development, and Evaluation (GRADE) pro (Guyatt et al., 2008). The GRADE assessment evaluates the overall quality of evidence in four levels: very low, low, moderate, and high. The level of evidence is lowered according to certain factors, such as the risk of bias, inconsistency, indirectness, imprecision, and publication bias, respectively.
3 RESULTS
3.1 Study Identification
Based on search strategy, a total of 17,247 potentially relevant articles were identified by electronic search in the 11 databases. After the removal of 479 duplicates, 16,768 reports were retrieved. After screening for titles and abstracts, 16,675 articles that met at least one of the exclusion criteria were removed. A full-text assessment was performed on the remaining 78 studies, and 40 articles were excluded for the reasons listed in Figure 1. The bibliographic information of documents excluded after the full-text review is presented in Supplementary Figure S2. Finally, a total of 38 eligible studies were included in this meta-analysis (Lin et al., 2001; Zhang, 2001; Li et al., 2002; Ma et al., 2003; Chen, 2004; Chen et al., 2005; Wu et al., 2005; Cao and Xu, 2006; Zhang et al., 2006; Chen, 2009; Hao, 2009; Zhai et al., 2009; Zhang, 2009; Zhang et al., 2009; Cai, 2010; Li et al., 2010; Fu, 2011; Wang et al., 2011; Zhou, 2011; Cheng et al., 2012; He, 2012; Meng, 2012; Jiang et al., 2013; Wang and Chen, 2013; Chen H. et al., 2014; Liu and Zhou, 2014; Wan et al., 2014; Song et al., 2015; Li et al., 2017a; Li et al., 2017b; Chen et al., 2017; Bao, 2018; Dong et al., 2018; Miu and Quan, 2018; Ouyang, 2018; Liu, 2020; Yang, 2020; Liang et al., 2021). The screening process is summarized in the PRISMA 2020 flow diagram (Figure 1).
[image: Figure 1]FIGURE 1 | PRISMA 2020 flow diagram.
3.2 Study Characteristics
The basic characteristics of the 38 included studies are summarized in Table 1. Only one study was published in English and the rest were all published in Chinese. All studies were conducted in China. In general, 3434 patients with cancer pain were included. The sample size ranged from 30 to 320 participants. In the treatment groups, 28 studies used ECCM (Lin et al., 2001; Chen et al., 2005; Cao and Xu, 2006; Zhang et al., 2006; Chen, 2009; Hao, 2009; Zhang et al., 2009; Cai, 2010; Li et al., 2010; Fu, 2011; He, 2012; Jiang et al., 2013; Wang and Chen, 2013; Chen H. et al., 2014; Liu and Zhou, 2014; Wan et al., 2014; Li et al., 2017b; Chen et al., 2017; Bao, 2018; Dong et al., 2018; Miu and Quan, 2018; Ouyang, 2018; Liu, 2020; Yang, 2020; Liang et al., 2021), and 10 studies used EAHM alone (Zhang, 2001; Li et al., 2002; Ma et al., 2003; Wu et al., 2005; Zhai et al., 2009; Zhang, 2009; Wang et al., 2011; Zhou, 2011; Cheng et al., 2012; Meng, 2012). In terms of control conditions, all included studies used CM, such as WHO 3-step ladder, opioids, and other analgesics. Outcomes on the efficacy of EAHM were reported in all 38 included studies. Response rate was reported as the primary outcome measure in 37 studies (Lin et al., 2001; Zhang, 2001, 2009; Li et al., 2002, 2010, 2017a, 2017b; Ma et al., 2003; Chen, 2004, 2009; Chen et al., 2005, Chen H. et al., 2014, 2017; Wu et al., 2005; Cao and Xu, 2006; Zhang et al., 2006, 2009; Hao, 2009; Zhai et al., 2009; Cai, 2010; Fu, 2011; Wang et al., 2011; Zhou, 2011; Cheng et al., 2012; He, 2012; Meng, 2012; Jiang et al., 2013; Wang and Chen, 2013; Wan et al., 2014; Bao, 2018; Dong et al., 2018; Miu and Quan, 2018; Ouyang, 2018; Liu, 2020; Yang, 2020; Liang et al., 2021). Continuous pain intensity, another primary outcome measure, was reported in 12 studies (Ma et al., 2003; Zhai et al., 2009; Meng, 2012; Jiang et al., 2013; Song et al., 2015; Li et al., 2017a, 2017b; Dong et al., 2018; Miu and Quan, 2018; Liu, 2020; Yang, 2020; Liang et al., 2021). In terms of secondary outcome measures, duration of pain relief was observed in 9 studies (Lin et al., 2001; Wu et al., 2005; Cao and Xu, 2006; Chen, 2009; Li et al., 2017a; Li et al., 2017b; Dong et al., 2018; Ouyang, 2018). Performance status was observed in 7 studies (Chen et al., 2005, 2017; Li et al., 2017a, 2017b; Dong et al., 2018; Miu and Quan, 2018; Liang et al., 2021); opioid usage was observed in 3 studies (Li et al., 2017a; Li et al., 2017b; Dong et al., 2018). Adverse events were reported in 30 studies (Lin et al., 2001; Zhang, 2001; Li et al., 2002; Chen et al., 2005; Wu et al., 2005; Cao and Xu, 2006; Zhang et al., 2006; Zhai et al., 2009; Chen, 2009; Zhang, 2009; Zhang et al., 2009; Fu, 2011; Wang et al., 2011; Zhou, 2011; Cheng et al., 2012; He, 2012; Meng, 2012; Wang and Chen, 2013; Chen H. et al., 2014; Wan et al., 2014; Song et al., 2015; Li et al., 2017a; Li et al., 2017b; Bao, 2018; Dong et al., 2018; Miu and Quan, 2018; Ouyang, 2018; Yang, 2020; Liang et al., 2021).
TABLE 1 | Characteristics of included studies.
[image: Table 1]3.3 Risk of Bias
The methodological quality of 38 included studies is summarized in Table 2. The risk of bias of studies was assessed using the Rob 2.0 tool (Sterne et al., 2019). In domain 2, bias due to deviations from intended interventions, the risk of bias in all studies was rated high. Although all included studies declare randomization, no study adopted the double-blind method, and this is because the subject and the provider of the intervention can be aware of the assigned intervention. On the other hand, almost all studies did not report on the specific randomization method, and all included studies did not have a registered protocol. Consequently, it was impossible to evaluate compliance with the pre-planned statistical analysis method. Therefore, domain 1 and domain 5 were also evaluated as having some concern of risk of bias in most included studies.
TABLE 2 | Methodological quality of the included studies according to the risk of bias 2.0.
[image: Table 2]3.4 Primary Outcomes
3.4.1 Response Rate
Response rate was reported in 37 included trials. Meta-analysis of 26 trials (Lin et al., 2001; Chen, 2004; Chen et al., 2005; Cao and Xu, 2006; Chen, 2009; Hao, 2009; Zhang et al., 2009; Cai, 2010; Li et al., 2010; Fu, 2011; He, 2012; Jiang et al., 2013; Wang and Chen, 2013; Chen H. et al., 2014; Wan et al., 2014; Chen et al., 2017; Li et al., 2017a; Li et al., 2017b; Bao, 2018; Dong et al., 2018; Miu and Quan, 2018; Ouyang, 2018; Liu, 2020; Yang, 2020; Liang et al., 2021) comparing ECCM with CM revealed a significant effect of ECCM in response rate (26 trials, n = 2127; RR: 1.06; 95% CI: 1.04 to 1.09, I2 = 21%, p < 0.0001; Figure 2A). However, there is no significant difference between EAHM and CM on response rate (10 trials, n = 867; RR: 1.03; 95% CI: 0.99 to 1.07, I2 = 0%, p = 0.1654; Figure 3A). A visual summary of the confidence level for individual studies and pooled estimates using the response rate as the primary outcome was presented through a drapery plot (Figure 4A, Figure 5A).
[image: Figure 2]FIGURE 2 | Forest plot of the trials that compared ECCM with CM alone for (A) response rate and (B) pain intensity.
[image: Figure 3]FIGURE 3 | Forest plot of the trials that compared EAHM with CM for (A) response rate and (B) pain intensity.
[image: Figure 4]FIGURE 4 | Drapery plot of the trials that compared ECCM with CM alone for (A) response rate and (B) pain intensity.
[image: Figure 5]FIGURE 5 | Drapery plot of the trials that compared EAHM with CM for (A) response rate and (B) pain intensity.
3.4.2 Continuous Pain Intensity
Continuous pain intensity was measured in 12 included trials. In 9 studies (Jiang et al., 2013; Song et al., 2015; Li et al., 2017a, Li et al., 2017b; Dong et al., 2018; Miu and Quan, 2018; Liu, 2020; Yang, 2020; Liang et al., 2021) comparing ECCM with CM, ECCM was found to be significantly less effective in continuous pain intensity than CM (9 trials, n = 941, SMD: −1.74; 95% CI: −2.17 to −1.30; I2 = 87%, p < 0.0001; Figure 2B). Compared with CM, EAHM exhibited significant improvement on continuous pain intensity (3 trials, n = 273, SMD: −0.50; 95% CI: −0.74 to -0.26; I2 = 0%, p < 0.0001; Figure 5B). A visual summary of the confidence level for individual studies and pooled estimates using the continuous pain intensity as primary outcome was presented through a drapery plot (Figure 4B, Figure 5B).
3.5 Secondary Outcomes
3.5.1 Duration of Pain Relief
Duration of pain relief was reported in 7 trials (Lin et al., 2001; Cao and Xu, 2006; Chen, 2009; Li et al., 2017a; Li et al., 2017b; Dong et al., 2018; Ouyang, 2018) that compared ECCM with CM. The meta-analysis showed a significant enhancement by ECCM in duration of pain relief (7 trials, n = 838, SMD: 0.96, 95% CI: 0.69 to 1.22; I2 = 69%, p < 0.0001; Figure 6A). However, no significant statistical difference was identified in 1 trial measuring the effect of EAHM on the duration of pain compared to the CM (1 trial, n = 55, SMD: −0.09; 95% CI: −0.62 to 0.45; p > 0.05) (Wu et al., 2005).
[image: Figure 6]FIGURE 6 | Forest plot of the trials that compared ECCM with CM alone for (A) duration of pain relief, (B) performance status, and (C) opioid usage.
3.5.2 Performance Status
Seven trials measured the effect of ECCM on performance status compared with CM. The meta-analysis revealed a significant improvement in performance status by ECCM (7 trials, n = 746, WMD: 10.71; 95% CI: 4.89 to 16.53; I2 = 97%, p = 0.0003; Figure 6B).
3.5.3 Opioid Usage
Opioid usage was measured in three trials that compared ECCM with CM. The meta-analysis showed a significant reduction by ECCM in opioid usage (3 trials, n = 540; WMD: −20.66 mg/day; 95% CI: −30.22 to −11.10; I2 = 89%, p < 0.0001; Figure 6C).
3.5.4 Adverse Events
In total, 30 trials (30/38, 78.94%) (Lin et al., 2001; Zhang, 2001; Li et al., 2002; Chen et al., 2005; Wu et al., 2005; Cao and Xu, 2006; Zhang et al., 2006; Chen, 2009; Zhai et al., 2009; Zhang, 2009; Zhang et al., 2009; Fu, 2011; Wang et al., 2011; Zhou, 2011; Cheng et al., 2012; He, 2012; Meng, 2012; Wang and Chen, 2013; Chen H. et al., 2014; Wan et al., 2014; Song et al., 2015; Li et al., 2017a; Li et al., 2017b; Bao, 2018; Dong et al., 2018; Miu and Quan, 2018; Ouyang, 2018; Yang, 2020; Liang et al., 2021) reported information on adverse events (AEs). The side effects that occur during the treatment of cancer pain are mainly reported in three areas: upper alimentary tract reactions including nausea and vomiting, lower gastrointestinal tract reactions, such as constipation and diarrhea, and neurologic symptoms such as drowsiness, dizziness, and headache (Scarborough and Smith, 2018). Accordingly, the incidence rates between groups were compared by dividing the findings of AEs reported into the above-mentioned three categories and one category including other symptoms such as burning sensation, fever, fatigue, hypocalcemia, and pruritus in this study. Considering that more than one AE is observed in one patient, if there are several types of AEs observed within an individual symptom category, the type of measurement findings and the number of subjects in each group were multiplied for analysis. Meta-analysis of the upper alimentary tracts’ reaction category showed that the use of EAHM or ECCM significantly reduced the incidences of AEs (20 trials; OR: 0.36; 95% CI: 0.29 to 0.45; p < 0.0001; Supplementary Figure S3A). The aggregated results of the lower intestinal tracts reaction category suggested that the incidence of AEs was significantly reduced by ECCM or EAHM (16 trials; OR: 0.32; 95% CI: 0.24 to 0.44; p < 0.0001; Supplementary Figure S3B). In addition, the meta-analysis showed that administration of EAHM alone or in combination with CM could reduce the incidence of AEs in the neurologic symptoms category (9 trials; OR: 0.74; 95% CI: 0.28 to 0.74; p < 0.0001; Supplementary Figure S3C) and other symptom categories. (12 trials; OR: 0.40; 95% CI: 0.24 to 0.65; p < 0.0001; Supplementary Figure S3D). All the reported AEs were not severe and disappeared without long-term treatment. The details of adverse events reported for each study are recorded in Table 1.
3.6 Meta-Regression and Subgroup Analysis
As a result of nine trials comparing the effects of continuous pain intensity between ECCM and CM, Higgins I2 was 87%, suggesting heterogeneity. Therefore, meta-regression was performed on this result to search for a moderator that induces a potential cause of heterogeneity. As potential moderators, type of cancer, use of opioids in the control group, and duration of treatment were assumed. As a result of meta-regression, there was no statistically significant difference between mixed cancer and single cancer type subgroups (p = 0.535), but significant statistical differences were confirmed between subgroups according to whether opioids were adopted in the control group (p = 0.003). Moreover, there was a statistically significant difference between the subgroup with a treatment duration of 2 weeks or more and the subgroup with a treatment duration of 2 weeks or less (p = 0.034). These results are shown in the bubble plot (Supplementary Figures S4A–C). However, a moderator affecting heterogeneity was not identified in the subgroup analysis, as shown in Table 3. For other outcome measurements, additional subgroup analysis could not be attempted due to the low heterogeneity or the very small number of included studies.
TABLE 3 | Subgroup analysis of the trials that compared ECCM with CM alone.
[image: Table 3]3.7 Quality of Evidence According to Outcome Measures
In the comparison between ECCM and CM, the overall quality of evidence according to all outcome measures was low. Meanwhile, in EAHM monotherapy compared with CM, the overall quality of evidence according to all outcome measures was low to moderate. The results of the GRADE assessment are presented in Table 4.
TABLE 4 | Summary of findings for studies in this meta-analysis.
[image: Table 4]3.8 Publication Bias
Contour-enhanced funnel plot analysis was performed to explore publication bias through the response rate, which is the outcome covering the most included studies. As shown in Figure 7, the pattern in the funnel plot, including 37 studies, showed obvious asymmetry, indicating that there might have been publication bias. This was further confirmed by Egger's test (p < 0.0001) and Begg's test (p = 0.0013).
[image: Figure 7]FIGURE 7 | Contour-enhanced funnel plot of the trials for response rate.
3.9 Association Rule Mining of EAHM Ingredients
3.9.1 Detailed Information and Distribution of EAHM Ingredients
A total of 125 herbs were used in 38 studies included in this review. Detailed information and types of preparations of herbs constituting EAHM prescriptions are summarized in Table 5. Among them, the top 10 most frequently prescribed herbs for cancer pain were Glycyrrhiza uralensis Fisch. ex DC. [Fabaceae], Paeonia lactiflora Pall. [Paeoniaceae], Angelica sinensis (Oliv.) Diels [Apiaceae], Prunus persica (L.) Batsch [Rosaceae], Corydalis ternata (Nakai) Nakai [Papaveraceae], Carthamus tinctorius L. [Asteraceae], Pinellia ternata (Thunb.) Makino [Araceae], Cullen corylifolium (L.) Medik. [Fabaceae], Buthus martensii Karsch, and Scrophularia ningpoensis Hemsl. [Scrophulariaceae]. The relative frequencies of the herb ingredients, which were used in the top 10, ranged from 21.05% to a maximum of 52.63%. The frequency distribution of herbs is shown in Table 6.
TABLE 5 | The ingredients of EAHM used in the included studies.
[image: Table 5]TABLE 6 | The top 10 frequency herbal ingredients prescribed for cancer pain.
[image: Table 6]3.9.2 Apriori Algorithm-Based Association Rule Analysis
Based on ingredient data from 38 EAHM formulations and 125 herbs included in this study, 10 association rules were identified in the analysis (Table 7). Based on the identified association rule, a scatter plot with support value on the x-axis and the confidence value on the y-axis was drawn to explore the distribution of lift values (Supplementary Figure S5). In this scatter plot, the depth of the dot color representing each association rule indicates the lift value. Through this, it was possible to observe the fact that the distribution of the overall lift value was distributed between 1.53 and 3.07. Meanwhile, a grouping matrix diagram was presented to examine the general distribution of the identified association rule (Supplementary Figure S6). The abscissas represent 7 clusters, and they represent items generated by 10 association rules. The depth of color inside the circle represents the degree of lift, and the circle size represents the degree of support. As a result of the above analysis, the three rules showing the highest support value of 2.37 were # 3 {Prunus persica (L.) Batsch [Rosaceae]} => {Angelica sinensis (Oliv.) Diels [Apiaceae]}, # 4{Prunus persica (L.) Batsch [Rosaceae]} => {Paeonia lactiflora Pall. [Paeoniaceae]}, and # 5 {Prunus persica (L.) Batsch [Rosaceae]} => {Glycyrrhiza uralensis Fisch. ex DC. [Fabaceae]}. On the other hand, the rule showing the highest confidence value of 1.00 was #1 {Scrophularia ningpoensis Hemsl. [Scrophulariaceae]} => {Paeonia lactiflora Pall. [Paeoniaceae]}, and the herb patterns that can be predicted to increase the probability of significant association with lift value exceeding 2.0 are # 2 {Carthamus tinctorius L. [Asteraceae]} => {Prunus persica (L.) Batsch [Rosaceae]}, # 3 {Prunus persica (L.) Batsch [Rosaceae]} => {Angelica sinensis (Oliv.) Dlels}, # 7 {Glycyrrhiza uralensis Fisch. ex DC. [Fabaceae], Prunus persica (L.) Batsch [Rosaceae]} => Angelica sinensis (Oliv.) Diels [Apiaceae]}, and # 8 {Angelica sinensis (Oliv.) Dlels, Glycyrrhiza uralensis Fisch. ex DC. [Fabaceae]} => {Prunus persica (L.) Batsch [Rosaceae]}. Through the above analysis results, it was revealed that Glycyrrhiza uralensis Fisch. ex DC. [Fabaceae], Angelica sinensis (Oliv.) Diels [Apiaceae], and Paeonia lactiflora Pall. [Paeoniaceae] were selected as the central herbs for treating cancer pain with a correlation with Prunus persica (L.) Batsch [Rosaceae]. However, since Glycyrrhiza uralensis Fisch. ex DC. [Fabaceae] is also included in several other association rules, the potential core herb combination formed here could be regarded as Prunus persica (L.) Batsch [Rosaceae] - Angelica sinensis (Oliv.) Diels [Apiaceae] and Prunus persica (L.) Batsch [Rosaceae] - Paeonia lactiflora Pall. [Paeoniaceae]. Other influential herb pairs were Carthamus tinctorius L. [Asteraceae] - Prunus persica (L.) Batsch [Rosaceae] and Scrophularia ningpoensis Hemsl. [Scrophulariaceae] - Paeonia lactiflora Pall. [Paeoniaceae]. As a result, the herbs constituting the core ingredients of EAHM used in this study for cancer pain in patients were Prunus persica (L.) Batsch [Rosaceae], Angelica sinensis (Oliv.) Diels [Apiaceae], Carthamus tinctorius L. [Asteraceae], Paeonia lactiflora Pall. [Paeoniaceae], Scrophularia ningpoensis Hemsl. [Scrophulariaceae], and Glycyrrhiza uralensis Fisch. ex DC. [Fabaceae]. The relationship of these association rules is presented through a network graph (Figure 8).
TABLE 7 | Apriori algorithm-based association rules in the meta-analysis of EAHM prescribed for cancer pain.
[image: Table 7][image: Figure 8]FIGURE 8 | Network graph of the association rules in the meta-analysis of EAHM prescribed for cancer pain.
4 DISCUSSION
4.1 Summary of the Main Finding
In this systematic review, the effects and safety of EAHM as combined therapy or monotherapy versus conventional medicine for primary cancer pain were assessed. Overall, EAHM as combined therapy showed superior effects on cancer pain to those of conventional medicine in pain intensity, response rate, duration of pain relief, performance status, and opioid usage. Additionally, EAHM was generally safe and well-tolerable for patients with cancer. Patients treated with EAHM appeared to experience fewer incidence rates of AEs. Therefore, EAHM-combined therapy can be considered a worthy option based on the data of this study in the management of cancer pain. Regarding the various EAHM prescription data included in this study, as a result of the association rule mining, Prunus persica (L.) Batsch [Rosaceae], Angelica sinensis (Oliv.) Diels [Apiaceae], Carthamus tinctorius L. [Asteraceae], Paeonia lactiflora Pall. [Paeoniaceae], Scrophularia ningpoensis Hemsl. [Scrophulariaceae], and Glycyrrhiza uralensis Fisch. ex DC. [Fabaceae] were identified as core herb ingredients. At the same time, four combinations of herb pairs considered to have potential significance for cancer pain were Prunus persica (L.) Batsch [Rosaceae] - Angelica sinensis (Oliv.) Diels [Apiaceae], Prunus persica (L.) Batsch [Rosaceae] - Paeonia lactiflora Pall. [Paeoniaceae], Carthamus tinctorius L. [Asteraceae] - Prunus persica (L.) Batsch [Rosaceae], and Scrophularia ningpoensis Hemsl. [Scrophulariaceae] - Paeonia lactiflora Pall. [Paeoniaceae]. Information on these core herbs is expected to have value as a useful hypothesis for future drug development research using EAHM.
TABLE 8 | Potential mechanism of core herbs included in this review
[image: Table 8]4.2 Limitations
Clinicians and researchers should note the following limitations before utilizing the results of this systematic review. Firstly, the outcome measures that should be prioritized in pain management of various diseases, including cancer, is Minimum Clinically Important Difference (MCID) in continuous pain intensity. In particular, the significance of cancer pain is greater in that the severity of symptoms itself has a significant impact on the patient’s prognosis. However, in our review, only 12 studies measured continuous pain intensity, and MCID information was not addressed in any of the studies. The response rate adopted by many studies may be a criterion for determining whether an effect occurs, but it cannot replace MCID. For this reason, it is expected that more reliable EAHM efficacy for cancer pain will be possible only when more EAHM clinical trials considering MCID due to continuous pain intensity are conducted. Secondly, the effect of EAHM monotherapy on cancer pain examined in this study not only lacks evidence, despite some positive findings compared to conventional medicine but also lacks consistency in the reported results. Therefore, it was not possible to draw specific conclusions about the effects of EAHM monotherapy on cancer pain only from the studies included in this review. To solve this problem, clinical trials using placebo control and double-blind methodologies need to be additionally performed in the future. Thirdly, the methodological quality of the clinical trials included in this study is generally poor. It is believed that many studies lack explanations for random allocation concealment, cannot confirm pre-registered protocols, and do not employ blinding of participants and outcome assessors. For this reason, it is difficult to reach a rigorous conclusion even if the review includes relatively large sample data and primary tests. Therefore, until a clinical trial with an improved design is added, the conclusions of this review should be taken with caution, considering the information of individual included studies when used in clinical practice. Furthermore, high heterogeneity was observed in the continuous outcomes of this study. This heterogeneity reduces the strength of the synthesized evidence. In this review, meta-regression and subgroup analysis could be performed only on continuous pain intensity because only a few studies adopted a continuous outcome measure, and even through this, detailed causes of heterogeneity could not be identified. Nevertheless, it is not difficult to infer from reviews dealing with EAHM that a major cause of heterogeneity is strongly related to the extreme variability in the composition and dosage of herbal formulations used in individual clinical trials. This leads to serious discrepancies between mediations except for the commonality of “East Asian herbal medicine combination.” In this review, association rule analysis was performed on herb data to overcome this heterogeneity problem partially and to derive more useful information. In the future systematic review of similar topics, it is expected that the data mining method will be actively used to derive additional valuable information consistent with the characteristics of EAHM.
4.3 Implications of Clinical Practices
Evidence from the present study supports that concomitant use of EAHM may be considered for the management of cancer pain. The primary finding in this review supporting this is that EAHM as combined therapy provides a significant benefit in improving the response rate and pain intensity of cancer pain. This can be consistent with two previous systematic reviews of similar topics (Wang S.-J. et al., 2013; Lee et al., 2015). However, pain as the secondary symptom caused by anti-tumor treatment (e.g., surgery, chemotherapy, or radiotherapy) was excluded from the scope of the study, and pain caused by cancer itself was set as the target disease in this review. In addition, considering that EAHM is most widely used as a drug commonly taken orally, outcomes by topical applications such as injection, herbal bath, or herbal compression were not included. The characteristic of this review is that it is differentiated from previous studies related to the subject. In addition, considering that safety in cancer treatment is the major issue that patients are concerned about, the incidence rate of AEs was examined by category of symptoms with high frequency in the meta-analysis. Another valuable finding in our review was that the utilization of EAHM could potentially be involved in significantly lowering the odds of adverse events through this analysis. These characteristics of our study suggested that the EAHM as combined therapy with a conventional approach may be a better strategy for cancer patients with pain who are partially insensitive to the conventional medicine alone or are intolerant to opioids and other analgesic drugs. However, a direct comparison between conventional medicine and EAHM showed a potentially better result in response rate but was not statistically significant. Regarding continuous pain intensity, EAHM monotherapy showed a significant lower effect, but the number of trials related to it was minimal. Therefore, it could not be concluded whether EAHM monotherapy can be used as an alternative to conventional treatment for the management of cancer pain.
In the herb data constituting the EAHM prescription of this study, four significant herb pairs and six high-frequency individual herbal medicines were identified. As seen in Table 7, the herbal medicines that form the core herb patterns in this study are expected to contribute to various findings of cancer patients not only in clinical research data but also in terms of mechanisms in modern pharmacological studies. In addition, the two-herb combination pattern identified in this study may be regarded as a frequently used herb pair due to their clinical value. EAHM is generally administered in the form of a multi-herb formula, and herb pairs are used as a basic unit for constructing patient-specific dosages and useful prescriptions (Wang et al., 2012). In addition, the herb pair concept has been widely used recently as a hypothesis to efficiently develop new drugs while reinterpreting existing clinical data from different angles by utilizing advanced research methodologies such as network pharmacology (Li et al., 2011; Mi et al., 2020). From this point of view, clinicians can incorporate the core herb combination information identified in this study into their decision-making.
4.4 Implications of Mechanism Research
The mechanism of action of EAHM, which solves various pathological problems in the human body at a systemic level through the action of multi-compounds on multi-targets, is being explored in more detail through recent scientific studies (Zhou et al., 2016). The multi-components of EAHM show a better effect by reducing toxicity and side effects due to the synergistic effect between various compounds in the process of acting on multiple targets. The concepts of “Gun-Shin-Jwa-Sa” (King-Retainer-Officer-Messenger, 君臣佐使 in Chinese characters) and herb pairs are the main prescribing principles of EAHM. To achieve the desired benefits and/or limit side effects of EAHM, use the “Gun-Shin-Jwa-Sa” principle. The key herb in an EAHM formula is “Gun,” which has a greater ratio of directly acting the disease. “Shin” is an adjuvant herb used to enhance the therapeutic impact of the main herb or to target the symptoms that come with it. “Jwa” is commonly used to reduce the EAHM formula’s negative effects. The herb “Sa” directs the active components to their intended organs or harmonizes their effects. Meanwhile, herb pair is a one-of-a-kind combination of two herbs that is the smallest unit of the EAHM formula and plays the most significant role in achieving synergy (Wang et al., 2012; Kim et al., 2015; Zhou et al., 2016). The four core herbal combination patterns explored in the results of this study, Prunus persica (L.) Batsch [Rosaceae] - Angelica sinensis (Oliv.) Diels [Apiaceae], Prunus persica (L.) Batsch [Rosaceae] - Paeonia lactiflora Pall. [Paeoniaceae], Carthamus tinctorius L. [Asteraceae] - Prunus persica (L.) Batsch [Rosaceae], and Scrophularia ningpoensis Hemsl. [Scrophulariaceae] - Paeonia lactiflora Pall. [Paeoniaceae], could also be predicted to have these benefits. For example, in 2012, it was reported that the major volatile component identified in the Carthamus tinctorius L. [Asteraceae] - Prunus persica (L.) Batsch [Rosaceae] extract combination in hot water was completely different from that of each single herb (Fu et al., 2012). Based on these results, the authors explained that the pharmacologically active compounds of the two-herb pairs recipe might be different from those of the single herbs which make them up. Data from another study examining the effects of Carthamus tinctorius L. [Asteraceae] - Prunus persica (L.) Batsch [Rosaceae] combination revealed that the herb pair could control liver inflammation and fibrosis by inhibiting pathological angiogenesis and hepatic fibrosis (Xi et al., 2016). This can be regarded as an example of the individual pharmacological activities of Carthamus tinctorius L. [Asteraceae] and Prunus persica (L.) Batsch [Rosaceae] that are strengthened through the synergistic effect of the mechanism discussed above. However, association rule mining is literally just a search tool for core patterns and cannot prove a causal relationship (Agrawal et al., 1993). Therefore, the herbal combination patterns identified in this review can be meaningful at the level of a valuable research hypothesis that needs to be verified through follow-up studies on whether they actually have amplified synergistic effects on cancer pain.
It is also a predictable mechanism that the efficacy of individual drugs from different angles acts simultaneously, acting on the complex pathology of cancer pain. In the case of Paeonia lactiflora Pallas, it is already known that it has potential effectiveness in various types of cancer, such as bladder tumor and lung cancer, based on several mechanistic studies (Lin MY. et al., 2016; Ma et al., 2021). At the same time, the combination of Paeonia lactiflora Pall. [Paeoniaceae] and Glycyrrhiza uralensis Fisch. ex DC. [Fabaceae], which is one of the key herbs in this study, is the “Jakyak-Gamcho decoction” (Shaoyao-Gancao-Tang in Chinese and Shakuyaku-Kanzo-To in Japanese), which is supported by reports that the herb combination is involved in various pain, associated with signaling pathways through recent network pharmacology study (Lee et al., 2020). In the above, it has been elucidated that Scrophularia ningpoensis Hemsl. [Scrophulariaceae], which forms a core combination with Paeonia lactiflora Pall. [Paeoniaceae], induces apoptosis of cancer cells by restoring anoikis sensitivity via disrupting focal adhesion action (Kim et al., 2017). As can be seen here, it is also important to specifically identify the pharmacological properties of individual drugs in order to select a meaningful core herbal combination. Considering Prunus persica (L.) Batsch [Rosaceae] contained in several core herb combinations, the active ingredient, which is amygdalin, is thought to contribute to the antiproliferative effects on tumor cells (Kwon et al., 2003). On the other hand, in the case of Angelica sinensis (Oliv.) Diels [Apiaceae], Paeonia lactiflora Pall. [Paeoniaceae], and Scrophularia ningpoensis Hemsl. [Scrophulariaceae], similar effects have been reported based on the action of each active ingredient, such as N-butylidenephthalide, paeoniflorin, and harpagoside (Sheu et al., 2015; Zhang et al., 2016; Chiu et al., 2017). In the case of Carthamus tinctorius L. [Asteraceae] - Prunus persica (L.) Batsch [Rosaceae] and Glycyrrhiza uralensis Fisch. ex DC. [Fabaceae], the anti-angiogenic effects were also related to the respective active ingredients hydroxysafflor yellow A and isoliquiritigenin (Wang Z. et al., 2013; Zhang et al., 2019). As previously discussed, it can be estimated that the action of EAHM at the individual component level and the synergistic effect through the complex action were combined to affect cancer pain caused by various pathologies and causes. It is reasonable to assume that these may be related to the positive clinical outcomes observed in this review. Therefore, it is worth specifically examining which herb combination can be used more effectively and safely for cancer pain compared to other individual herbs and herb pairs in future research and drug development.
5 CONCLUSION
This systematic review supports that EAHM therapy can minimize adverse events for upper and lower gastrointestinal reactions, such as nausea and constipation. Moreover, this meta-analysis demonstrated that EAHM combined with conventional medicine showed significantly better outcomes in response rate, continuous pain intensity, total duration of pain relief, performance status, opioid usage, and incidence of adverse events than prescribing conventional medicine alone. Furthermore, EAHM-combined therapy and monotherapy may result in a decrease in neurological side effects, such as drowsiness and headache, when treating cancer patients.
Considering the association rules on herb pairs, the four combinations of herb pairs, which were Prunus persica (L.) Batsch [Rosaceae] - Angelica sinensis (Oliv.) Diels [Apiaceae], Prunus persica (L.) Batsch [Rosaceae] - Paeonia lactiflora Pall. [Paeoniaceae], Carthamus tinctorius L. [Asteraceae] - Prunus persica (L.) Batsch [Rosaceae], and Scrophularia ningpoensis Hemsl. [Scrophulariaceae] - Paeonia lactiflora Pall. [Paeoniaceae], have been widely used among cancer treatment-related herbs. Besides, when one particular herb is employed to decrease cancer pain, it is likely that another herb may be used. Hence, they may be salutary for cancer patients to release cancer-related pain.
However, additional RCTs with a more valid outcome measure and an appropriate double-blind method should be additionally performed to draw more firm conclusions. Separately, it is considered worthwhile to conduct a follow-up study to verify the specific target and clinical superiority of the core herb combination pattern derived from this review.
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o) 15 . Vratoum ke K, Bpoomiceee| 15,0,
Pruscntors Sotnkts 2uc. Praow) 3 0, Mohs
moeus Ld01 o
oo QU0 EAHM formua o rcidiel  Proparcdby Hoo 2009 Asiagl a0 g, Cisanchis Horba20 g, Evcommas Goex 15, Astagabs monghlus BungeFabacese] 30 g, stanche eserios  Decoction
osesren Disaci Rck 15 . Dyraria izoma 20 g Pscrso Semon 16 g, Ma (Oroanchacead 20 0. Eucami umodos . [Eoommiacos]
‘Gl Frizoma 10 g, Achyantis Rac 10 g, Cyranch Paicuail 15 0, Dpsocus aspe ol ax . (Capritioces] 15 , Dariroosi
Podix B vaoma 20 . Oiscs 20 g, Lumios 10 g, Scorpio 6 5. Nekako Polypococsa} 20 . Cukn conm L) Meck.Fabaces)
ConydalsTubo 15 g, Pratao Tuber 10 g. Afsaomatis izoma 10, 15 g, G0t baromez () . Oyatoocese 10 . Acyrants.
Hodotds Horta 20 . Lindkrao R 20 g, Gyoyrizae R of  bikiata Bumo [Amaranthactas) 10 g. Vcotosum mukcerenso.
Fhzoma 109 Ko, ppacynacsas 20 g, Arnadicum g Larcao 20 o
Amytnas pociions 10,6, Butus marons Karch 6., Concils
tomota Nk Noka Papavracead 15 g. Proa foreta Thunb)
Mokio 82009} 10,0, Avsama arbosoons (Wak) Schot [vaceae]
10 3 Scoromitrn afem (k) RJWang [Pubioceos 20,
i aggrogata (Sme) Kostom. [Laurcese) 20 6, GYeyriza
ko Fich. 0 OC. oo} 10,5,
2rang 00B) T powdr Propared by 2wng 2008%)  Circumos Longas Rnora 30 , Srcphaios R 3 g, Cassias  Cucuma onga L [Zngbcacess 90 g, Scophda igooenss  Decoctn
‘Corte ntetor 20 g, Anglcae S R 20 g. Gl Homst. (Sccptudaioces] 30 g Neseacass (L) Kostam.
Sugentooe 30 g, Scriopenca 309, Cuscumao Rad 805 Leocone 30,5, Anoica snons (Ov) D 4pacase 0 o
Bupkcr i 50 . S0 Milorizao Rod 50 g, Pt Tuber Sargentodos cuncaa (W) e & EHWison Larzabdacsa]
18 g, Afsoematis Frgora 18 g, Rl Race o Aizoma 18 . 30 g, Scopend® subspinpes mutans U Koch 30 g, Curcuna
Paooni Radi 18., Gycyrhaan R ot Rvaoma 18., Gnsong  omatca Seit, Zngoracno) 0 G, Bupkesum faatn L
Rodix g, Zngibors Anzoma Rucons 6 g, Aractyods Rhoma Aba  [pceas] 30 . Saia oz Bung [Lamaceae 3 g. ot
9, Pestos Samen  g,Poa Scroiim' g, Zaph Fucts 9 famota (Thu) Makio Arcese] 18 g, Afsaema cubescens (Wal)
peces. ‘St iracoas 18 g, Aboum paimat L Pojgonacead 18,
Pacons ocorsPa. {Posorkacene] 18 , Gy urkns's Fich,
XDC. Fabacoae] 18 3 P grnsen CAMy. (akocoa] 9.
Zngin ofcolo Roscoo [Bngencaceas 6 6. Alachbdes
macrocaphat Koz toacean 9 0, Prns parsea (L) Batseh
Posacons] 9. P cocos Wol 9 g, Zeptus ok WL
Prammaczes 9 pcss
ong ot Wencan dococton Prepsrodby Zhangot . 2009)  Pyostchycs Gau n Tacriam 6 g, Prkae Tube § g, Poncit  Pyotachys g var henons M) Fendo Posccae] 6.0, oo Decoctin
ocs) Fructus Imats 6 , it Urehis Porarpn 0 , Ghoizas  fomat Thrb) iakin 4100091 g, Gl ot (Ftacase .
Podix ot Fizoma 3 g. Pora Scro 4.5 g, Zngbers AGoma Ot diosa Ton. utacead 9 . Gycyrhzaraknss Fch. oxDC.
Rocons 5 pces, Zyph Fruchus 1 pces. Fabocose 3 0. Por cocos Woll 5 g Znpar oo Poscoo
Bigbecaceon 5 poces, Zeptus s M. [omracaae) 1poco
Cui010)  Yangho dococton Prapaod by Ga 2010, Petvrarioo Radi Propara 90 g, Chrmom Gt g, Ephecian  Rfarria giosa (Gantn) DG, [Orobanchacene] 30 g, eoison — Decoten
Herba g.Can Comus Cola 10 g, Zngaers Rhizoms 9., Srapss  cass () Kosta. Luracsae 9 g, Epnecta snca Sapt
Semen 10 g. Gyyhizas R o Aizoma § g, Prakon Samin  [Ephectaceae 8 g, Cnide 10,0, Zngier cfcno Roscoo.
20 g, Do Aizoma 155, Scorpio 0, Sclopanta 2 piocos,  Zngberacesd 9 g, Shaps b L [Bassicacead 10 . Ghoiza
i R ot Rzoma 6.9 s Fisch. o DC. Fab2cs2] 8 . Culn confiu (L) Mk
Fabocses 20 g. Oy oosi Nokako [Popociceoe] 15 . B
martons Karsch© g, Scoopencta subspripes mutans Lnngioch 2
s, Asaum st M istobctiacese 6
Uetal @010 Taonongedecscton  Prepared by Lictl 2010)  Pscas Seman 20 g, Cathami Flos 10 , Anglcan S Rk Punus parsica () Btsch Rosscess 20 g. Ansta fareta (Thr)  Decoction
20 g, Rehmennin Rt Recans 20 g. Pasonias R 20 g, Crich ki [Aacese 10 g, Angolca s O) il [4poceae) 20 .
Fnzoma 109 Patrmama gtosa (Ga0tn) OC. [Orobachaca) 20 g, Paeena
ctton Pl. Pascriacsan 20 . Conosel antiscoes
Chuansing’ ppacessl 10
FGOTY)  Ogeorgbudecocton  Proposed by Fu 2011 Asvaceh Rack 50 g Poa Skt 30 g, o Somen 30 g, Astragabs mongolous g [bocese] 30 g, P ocos Woll  Docoction
o Fcius 5 g, Amomi Fucus Fotunds g, Pnoioa Tuber 0 0, Collaoymaoiva. s yuen o Calt St Poaceae 0 6.
10.,Aurkando Rk 10,0 Prfostachyos Cauin Taeriam 10,0, Wrbana osa Lowr) Skoick. & ADPouion Zingberacead]  g.
CauksPoro 109 Wb vora (Backw) Sk AD.Pouten Zngborscools .
it toreta (Tur) Mok {Arcean 10 g Auokndacosts Fa.
Astora0ee]10 . Pyostachys nra v, haron's Mk encio
Poscose] 10, P utoscons L) Bton Laiacoe] 109
Wongots  EAHM o o rchidiel  Propercdy Weng ot o 2011)  Achyaniis Rac 15 g, Petmennio Rad Papanata 30, Actyrantes bentaa B mesanhacoo) 15 . Aobmama  Dscoctn
o) rosoarch Eucommio Corox 15 0 DipsciRad 16 g, Locani Ramus Bt gléinosa (1) DO, [0rcbanchicoss) 0 g Eccomma imoices
Folum 15 g Pasoias Rac 40 g. urcurmae Longae Rzoma 15 g, Oh Eucmmiaceas 15 g, Dpsacus aser Wal. o OC.
Notogseng R ot Foma 6., Srapis Semen 15 g, Oseae  [Capeiooas] 15 , T chinrss 0C) Drsor Loratcos)
Test 20 g. Fitkariao Cintosoo Bubs 15 9. Glodisas Spina 15 G, 15 G, Pauaa o Pl Paeciaces] 40, Curcua rga L
Lysimachi Hota 10 3 [Brgbecacsse 16 g, Paaxnotoginseng Bur).H.Chen rlocose]
6.0, Snapis aba L [assicocsel15 , Osroa 9988 Thberg 0 6.
Frtiacrtosa Do (Ukaae] 15 . Gectsiashenss L.
Fabacosd 15 . Lysinachi chistoo Hance [Primocose] 10,9
Touor)  Tupondr Proparcd by 200 011)  Scolopana30 g, Curcumas 30 . Bupur a0 0,59k Sclopendasuospinpes muotans Lo Koch 30 g. Curcuma Powcer
Mitoizas R 30 g, Gucumoo Longao oma 0. aomaca Sals, Bngboacess) 30 g. Bpleum facaun L.
Scrophudaian Rack 30 g, Cassioo Corox it 30 g, Cauls [Apooas] 30, Sabia itz Bungo Lamiaceae 0 3, Curcuma.
Sorgano0:20 0 g, Magnolan Cortox 30 g, e ket Fzoma onga L [Zngberaceao] 0 g. Sropdra ningooensis Homs.
18.,Pascias R 18 , nelas Tuo 18 g, ArsaomatsRizoma  [SccpPulrioeoe] 30 g Nektn casi ) Kosta, Lusacsae)
18., Gyoymhizas Racs et Anzoma 18 9 0 g, Sgentokaa cncota (Ok) Pehder & EWtison
Larzabisces) 30 . Magnola ficnats Reror & EHWison
Magnolecse) 30 g, Aeun patmtum L. Pohgoraoeas] 18 9.
Paconsa bt Pal. [Pacoiocaa) 18 g, Presatomata ()
Mekino acass 1 g. Avsema concanuinu Schot5coso]
16 0, Gheyria ks Fch x OC. Fabscese 18
Cheogets.  BuzhuFundecocion  Proparedby Ohengetl,  AconLateas Rack Proparta 10 . Atoctods Rhizoma Aba .0 Acontun camcoeltDebesux Ranunculcese] 10 g. Actfodes  Decoction
eorz) @ Zingbers Fszoma Rocors 4.5 g, Zph Fucus  peces. macrocepnai Kece. Pstoacean g, Zngor i Roscoo
‘Ghemhzso Rocec o Rizoma 39 [Brgbecacene 45, 2205 b ML Framooceoe] 6 pces.
Gyoya ki Fch,ox 0. Fabacess 3
HoROIZ  EAHM frmua o it Propored by Ho 012) Astagah Racx 30 g, Fohmarrias Rk Propanta 20 0, Psocieso  Asagats mongholcus Bungo Fabaceor) 30 G, Fehmanma pinosa  Docoction
rosoarch Somen 10, Horba Sporarkioo Tuboruao 15 g, Prsicoo Samen (Gt DC. (Orobarchacess 20 g. Cuden confcim (1) Meck.
10,9, Ghoyrhaan Rackof Rizoma 9 . Dynariao Rvaoma 15 3, Fabacea) 10., ransatbercuta Bunge) Bl [Exphortacess)
Spathcob Caus 15 0, Achyranis Rac 12 6, Eupobphoga 10, 16 G, s persca (L) Batch Rosaceaa 10 G, Gycymhza rabnss
‘Gonydals Tbor 12 g, Hodyotd Hota 25 g, Cocs Samen 20 6, Fsch. ox DC. [F200s] 9 . Dyara oos Nokako [Popodacsan
Epimodi Heta 10 g, Pascniae R 15 g, Eucommas Codex 1215 g, Spaobtus subarects Dun Fabacese 15 . Achyrartes
idontta Bumo |Amarathacesd 12 g, Eupolyoraga snnss Wabker
10 3, Copls torata (k) Noka [Papsraceon 125
‘Scloromton dfisum (W) RLJang [Fubioco0) 25 3, Cox
eyt vt myn (Rom Cat) Sapt Posceae) 205
Epmecium brovcomu M [Bectsicesd 10 g, Paeona s
Pa. [Pasonacose] 15 . Eccomm ukmocs OW.
[Euconmaceas] 129
Verg 2012 EAHM o o rchidisl  Propared by Meng 012)  Asrag Fahx 30 g, Meles i 10 g, Prosion Tober 10 . Actmgats mongholous g [Fabacese] 0 g Mk ascrach L. Decoction
ososren Patycodors Rad 30, Faron Cihosao BUbus 15, k900010 g. e fomata Thur) Mok facae] 10,
Tichosants Ao 3 g, Raphons Somon 20 g, Liops ou Praycoson grandfons (ac) ADC, Campanniacea] 30 g. Ftla
‘Ophipogons Tubar 16 g, Grsong Radix 10,0, Pooraso Somon  iosa D.0on [Liacead 15 g, Trchosantos kiows Madm.
15 ,LoantRams {Foum 16 0, Gycymhaao Rackx ot Fhizoma  [Ccutbtacaa) 90 o, Raphancs raphanim subsp.sahs L)
105, Soom06 g. Lurias 15 9 Domn [Brasscacese 20 g, Lrope muscar (Decne) LH.Baley
sparagacea) 15 g.Paraxgneng C Ay, raiacse) 10 . Cuen
oktium () Madk. Fabacoac] 16 9. T chinenss (0G) Daser
Loanthacso] 15 6, GYeyrza ks Fisch.ox 0. Fabacaas
10 0, Buts marensi Karsch 6 g, Ayt poctnfens 15,9
Jngetal  EAUM o o kil Propare by Jarg et G013 Hecyotds Hata 15 g, Scutetrn Btetas Heta 20 . ‘Scoromtion difisum (A R Wang Pubiocoe] 15 3, Sctslara  Decoction
2013 rosoarch Prolodond oo 1 g, Rkt Fizoma 15 g Astogal R barota D0on[Lamiacead] 20 g, Pholodondon amrenso R,
20, Codonapss Posos Rax 20, Pacons Rad 209, [utacea) 15 G R parnatu L. Pobgonacese 16 g Astagols
‘Cathani s 15 g.Sophorae Rad 15 g, Sanuisxbae Rac 15, mongholes g [Fabceae) 20 g, Codonopss plosu (Farch)
Aukdonciao Rod 9 g. Melao Frcts 9 g. Caks Sagontocknan Nom. (Caasuiacea) 20 g. Paseria cifora Pl Posciocess]
15 Gl UnshivsPufcorpum 15 g, PulsatiooRae 30 , Spargan 20 g, Carthaus trctons L [Asoacea] 15 0, Sophor fawsoens
Fzoma 12 g, Gurcuman Rhizoma 12 g, Panci et Ao [Faacone] 15 3 Saruisr offras L. [Rosacso) 16
immatins 129 uckanca cosusFac. ptracean 9 g, Mol zecirach L.
Moo 9 g. Sargntoca cueata (O] Phor & EHAWison
Lactzabiocss) 15 6, Gt obcosa Ton. Fusaceas 16 g, Pbatle
hinanss (Bung) Rego Paureiocea) 0 g, Sparganim
‘stobniorun Buch-Ham,ox Graebn) Buch Ham. oxuz. Typhacese)
12 0, Curcuma pacocauts Vakton Zigtracesd] 12,0 Ot
otta L [utacson) 12 g
Wangand  GodaZhuyudococion  Proparc by Wang and G TyphaaPolen g, Trogopleronum Fo0cs 10 g, LindraoRac 12,3 Ty cvienals  Pros Typhacead] g, Trogoptons xanipes 10 g, Docoction
Chon @019 combinod Stiiso powder (2013 Porscae Semen 12 g. Moutan R Cot 12 3, Pacoia R Lo agegata(Sims) Koster Lauracesd 12 0. P parsca
12,0 Conyals Tubor 12 3, Cypri zoma 12 g Carrami s, (L) Batch [Rosaco] 12 g, Pocoria  sffccsa Anckows
12,0, Nolognseng Rac ot Rizoma 10 g, ScrophlaiaoRac 12 . Paconscesel 12 g.Paeona lcora Pl Paeoriacsa) 12 G,
Gyranch Pariutt R EtFrzoma 30,0 ‘Conets et ok Noka Papaveacene 12 G, Opeus rounchs
L (Oypesacea) 12 . ottt . fstocooe] 12 9. P
otogiseng Bk H.Cren siaces) 105, Srophura
nngpconsis Homs. Scrcphularooes] 12 g, Vicatoncun
mukcenense Kiag. (ppocacea] 309
ChonH.ota,  YuotiZupdococton  Propred by Chon .ot Parseas Soman 20 g, Crrai s g, Angolcoo Snanss Rodk  Prnus parsca () Batsch [Rosacnae 20 g, Corhamss inciorss L. Docoction
eora) @1y g, Aot Rad Focons 9 g, Achyanis R 15,001k [Asteracean] 9 g, Angolea snrsis W) Do Apiocooe
Piizoma 5. Pasonios R 5. Plycodonis Rad 5 g, Buploi  Rchmama glAnosa (Gart) DO [0rbachaceas) 9 . Acyranes
Rodix 3., Sropnuaras Rck 6., Gz Rock ot identta B Amarariocese] 15 , Conoseinum artrscocts
Fnzoma 69 Chuancong' 13pacosd. 5 , Pacenia i Pl Pacriocso] 5 .
Placocen granfons Uacq) ADC. (Campanacese § g
Bapkuum faatum L [Apiacse} g Sroptutaniogoenss Horsl.
[Scrophuariaceo) 6 g, Gheyriza s Fsch.ox OC.
Fabacees 6 9
GuandZiou  BugMiowedooton  Propared by Luand Zoou ohmannio Rad roprat 50 . Flhmamoo Rad Recons 0.0, Rohmama g2 Gaorn) . Orobarchacean| 30 g, Aermamaa  Docoction
eore) e Doscoress Raoma 20 g, Angekcae Snenss Radx 20., Crch g (Gatn) O, Orbanchaceee] 30 g, Dcscorea pofstacya
Pizoma 10 g, Liust Fucus 20 . Eclpaorba 10, T Tuez. Doscoroscos] 20 , Agolca snans (Ov) D Apacean
Ororai Folum 10 0.3 g Pooni Mo R 0., 20 0, Conoseinum anthuscoes Cruanvors: Apicese 10 g,
Uaicambars Fucus 30 g, Asragali Radi 3 g, Glcyizos Rod  Lusum Acidum W.T Al (000000] 20 g, Ecpa rostata 1)L
ot Rraoma 10., Prsicse Somen 10 g, Carans P 10 G Astoracoa] 10 6, Pactcs oentas L) Franoo (ugressacnan
10 5. Actasa frackola Kom) JComgion Pannculaosa] 3 .
Aot mutto (T Mokerke Pobgeonacese 90 g.
uttamter rmosana Hance gacsee 30 . Asgats
mongpecus Bungo [Fabaces] 0 3, Gyeyriza raonss Fch. ox
DG Fataceas] 10 g, s pesa L) Basch Foscesd] 10,
Cathams tociors L [Astocoss] 109
Winetal  Compond Saxgmimature  Propored by Wan o at 2014 Mo Raus 3 g. Sicemen Cauls o Rizoma 30 g, Poats  MorsaaL. Mc00e]0 g.Shomerim acutun (Tunt) der . Docoction
eora) Kodstran Cauks 30 6 Angean Searsis Rad 15 g. Ot sou  EH ison Mrisporm2009] 30 . Ppor Kara Chosy) O
Notoptongi Rcke ot Az 10 g, Al Contentls R 10 g, [Pporcose] 30 g Angeca shenss (Of) Dils [piceae] 155,
Gontroo Macroptyion R 10 G, Sromed Cas of Rhoma  Osterum grossesaratm (M) Kaag. fpacead 10 . Ao
10., GomatisRad 10 . G hizoma 12 ¢ contentats Ktg. Pratcoas] 10., Gentara macrophya Pal.
Gertanaceo) 10 g, Sromentum acuum (Thurb) Fador &
EHison Meispomaceas 10 g. Comats foriora v
mancsturca (upe) O Fanuncuacene 10, Conosonum
antiscoidos Cruansorg” oacean] 12 9
Scrgotdl  BaShaoZongGendeo  Commarcal Sppler Nebo  Pacoios Rk Pocoris bt Pa. [Pocoricace) Capse
eore) Narg Lina Phameoy Co. L.
Croneial  HoguXao) prosrton  Proparc by Chan ot . (2017 Do Rizoma, Picsisan Semen, EpimecHorta, Avsasmals. Dy o0sd Nekako Poypodiaceas, Cukn conioum L) Modk N
eorn Pizoma, Lumbrius, Soapio Fabacess, Epimacum by M, [Bebedaceas, Arsaars
ubascons (al) St raceal, Amyas pecntrs, B
marons Karsch
Gots ook T dococion Propre by U4, GOV7a)  Angolcan Snrss Rk 9., Rehmarios R ooen 9 0, Cidh  Angolca snarss (O%) Dk Apacea 9 0, Aehmama gbtnosa Decactin
orme) Rhizoma 9 g, Pasonias R 9 g. Perscae Semen 12, artam (Gas) OC. Orcbanchaceas 8 g, Conossioum anhiscodes
Fos g, Achyraninis Rck 12 g, Buper Rad 6 g, Scrcphuarian "Chuaniony” Apacese 9 , Paoania o Pal. Pacsiacea] 9 g,
Rodix g, Pltycodois Rake 8 . Ghizaa ok RNGoma g Aeus prsica () Batsc [osaoeo) 12 g Carms nctors L.
Ast2000]0 g, Actyraitos ickonata Bumo Aaranthocos) 12 .
‘Buphusum oatum L [Apc00} g Scptuitaiogoenss Homel
IScrophuarioceon) 6 g, Patoooon grarcors oca) ADC.
Campuruiacaan 6 g, Gl uanss Fisch, ox OC.
Fabacess 6 9
s Goxia T dococton  Propare by ot o QOIS Trogopirou F00o0 5, Angican Shrsis R . Cril Trogopirs xanthips 6 0, Angea sonsis (Ok) Dis [piacoas]  Dococtien
orra) Phizoma g,Pasoniao R g.Porsc Samen g, CarhamiFos. 9 g, Conosalrum an(iscodes Thuarng' [Apieces} 5. Pocoria
6., Scrophuaran Fadi 6 g, Lindorao Rk 6 0, Oypo Rizoma et Pal. Pascriacaa) 9 , Prnus prsa (L) Btsch [Rosacoo]
6., Moutan Ris Corox g, Conyls Rizoma g Mol 9 , Carhamustos L Aseracae] g, Sropuraniggoens
Frctus 9 . Abia Fucts g, Sakioo Montizae Rk 15,0, HarsL. [Sxcphuatocea) 6 3, Lindr aggroata (Ss) Kosto
Guroumoo rzoma 9 g, urcuma Longee Aizoma g, Curcumos (Lauocose) 6 6, ypens ot L [Oypercead] § g, Paconi x
Fodi 5.0 Ghoymizso ckx ot Fhzoma 6.9 sulntosa Arcrows [Poconcesd] 9.9, Conclal yamsto
XHGRou & Chin G W Wang ox 2Y.50 & CY W
Papancrac02} g, Mofa azockrach L Moioooa] 9 g, Alobiaquinta
Turt, x Hout) Decrn. Lardzabolacoas] 9 g. Sokia mtniza
BungeLamoceoe] 1 0. Cucuma pocauls Vaon Zegesacese]
9 9.Curcuma knga L [ogberaceon)9 g, Cucuma romatca Sush.
Brgberscose] g, Ghcyrza ks Fisch ex . [Facose] 6.9
00018 YuokiZupudecocton  Propard by B30 2018 Porscan Samon 20 6, Goronopsis Plosuo Fad 15, Astogal  Prs porsca (L) Batsch [Fosacos) 0.3, Codoropsis plosla  Decocten
Radix 15 . Aracyods Rhoma Aba 12 . Caham Fos 10, (Fanch) Neno. (Campandacsa) 15 g. Astragas mongholcus
Angeican Snerse R 10., Actyrantis R 9., etian  Burgo [Fabacesd 15 g, Aachyodes macrcaptels Ko,
RodixRecars 9 g, Pacrios R g, GYyizos oot zoma  stracos) 12 , Crthaus thctorks L [Aseacese 10 g, Angekca
5.0, Sercphulario od 5.9 ‘i (Oh) Dk apocoa) 10 g, Achyanths bserata Bumo
maronhacaae g, Rermonnia gutnosa (Gaeh) OC.
Orobanchocose] 9 . Pacon bt Pal. Paconacas] 5.,
Gyoyma uabrsis Fsch.ox . Fabaceaa g, Scrophara
nngpoonsis Homs. Scrophulaoces] 6 o
Donget o Huacharsu doorang A Butoris Vensnum B0 uto gargrzns Caster Capsio
ore)
Vs Quan  Hoacharsu Jaonang Commescl spplor Estrta Buons Verooum 80 bto gargrzans Carter Capsuo
eore) phamacaeal o, L.
Oumng  ModfedSteogin i Propared by Ouyang 2018 Ghoyrizae Radk o Fizoma 20 g.Pascnae Rad 60 . Aol Gl ks Fich. e . Fabaceae) 20 g. Pasona s Decoction
eore) dooocton Ltk R Preparta 15 g. Cuscutas Samen 20 . Gocoropsis Pal. Paconiacea) 0 g, Acontum camthos Debeaux
Plosios Rad 20 g Ganrabs Samen 16 g. Cucumae Rad 10 . [Raruncooss] 15, Cuscutachinrss Lam. Conchukacea] 20 .
Agrmonan Horba 15 g, Angeicao Snenss R 10., Coria Codorops posul Franch Naret. Campancese| 20 g, Cannabs
T 159 sata L Camabocess) 15 g, Curcum aromatca Skt
Brgbecacene 10 . Aginria piosa Lok, [osaceae) 15,0,
Angica sanss (Oh) D Apacese 10 g, Corcals tamata Nkl
Nl Papavorceas] 15 9.
@020 Lunz dcocton Prepared by L 2020) Proudostolere Rk 15 g, Codonopss Plosos Rad 155, Preudostolr htecphyta M) P [Caryoptylacens] 15,5, Dococton
Atagah ke 30 . Poria Sckrotm 15 . Hacycks Huba 15,0 Codorpsspioul (Fanch) Nomr. (Campandacea) 15
Sahiao Misrtizoo R 20, Dioscorean Rizoma 25 . Astagats mongpous Bunge [Fabacoae] 0 9, P cocos Wol
Aactods Fizoma Aba 15 g, Agoicos Snenis Radc 15,0, 15 g, Scoromiron ifusum 11d) R Wang [Aubiaco] 15 9. 5ok
Piotao Tube 15 . Pasoie Rad 15 9. Spargars Rizoma 10 g, mitoiza Bunge(Lamicene] 20 g, Doscorea poystacya Tz
‘Guroumoo Froma 10 g, G Unshvs Porapi 15 . Discoreaces] 25 . Atyodes macroceprila Kok, fsioco2]
Geizao Fod o Fizoma 25 g 15 g, Angoca snns's (Ok) Dl [fpiacean) 15 g. Pola fomata
) Mok 4r0000] 15 . Pacona cta Pl [Paoracose]
15 0, Spargam stobrvrum Buch-Ham, o Graco) Buch Ha,
ox 2. Typtaceaa 10 . Curcur phaocauks Vatcn
gbarscooe 10 g, Gt dokcosa Ton. (A4acese] 15 0, Gy
ok Fich.ex 0C, Fabocoae] 25 9.
Yo 020)  EAHM formua o idial  Proparc by Yang 2020) | Atragai ke 0 g, Platyooderis Rk g Trhosanthis R Asragabs mongholeus Burgo [Fabocsa] 30 g, Patycoctn Decoction
osoarch 0., Frlaios Githosas Bubus 16 9. Lips seuOphiopogoris  gandins acy) ADC. (Camparuiacse] 30 g, Tehosanthes
T 15 g, Lornt Famus ELFm 15 , Pacraao Somon 15 . iowd M [Cucurbtaceae 50 g, Ftkr s D on Liaceae
Lumbrics 15 3, Mokos Frctus 10 g, Preso Tbor 10, 15 ,Lrope muscarDecre) LM Balo [Asparogacoo) 15 . Tabs
‘Gycyizao R o izoma 10 g, Grseng R 10., Raphani  chnenss (DG Dacor[Lorathcsae) 16 g, Culen conyolm L)
Soen 20 6. Scopo 5.9 Mok, [Fabacoao] 15 . Amyrthas puctindos 15 9, Mola azocaach
L IMelscess) 10 g. el fomata (Tueb) Mskio fcene] 10
Gyoyza i Fch.ox 0. Fabacean 10 . P gnsng.
‘GAMey. aiaceae 10 0, Rapherus raphansrm suap. st )
Domin [rassicacesd] 20 g, Burus martons Karsch 6 g
angetal.  Hachansu Joorang Commercl Aupplr Estans Bulons Voaoumm 80 bt gargrzns Canter Capso
eo21) Pramasoutca Go, L.

EAHM, East Asian herbal medicine: NR, not reported.
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Intervention and comparator Outcomes Number of

intervention participants
(studies)
ECCM compared to CM for cancer pain Response rate 2127 (26 RCTs)
Continuous pain 841 (9 RCTs)
intensity
Duration of pain relief 838 (7 RCTS)
Performance status 746 (7 RCTs)
Opioid usage 540 (3 RCTs)
EAHM monotherapy compared CM for cancer  Response rate 867 (10 RCTS)
pain
Continuous pain 273 (3 RCTs)
intensity
Duration of pain refief 55 (1 RCT)

Anticipated absolute or
relative effects
(95%Cl)

RR 1.06 more (1.04 more to 1.09 more)
SMD 1.74 SD lower (2.17 lower to 1.3 lower)

SMD 0.93 SD higher (0.67 higher to1.2
higher)

MD 10.71 higher (4.89 higher to 16.53
higher)

MD 20.66 lower (30.22 lower to 11. lower)

RR 1.03 (0.99-1.07)
SMD 0.5 SD lower (0.74 lower to 0.26 lower)

SMD 0.18 SD higher (0.18 lower to 0.53
higher)

Quality of the
evidence (GRADE)

®ae0 MODERATE"
@800 LOW™®
@@00 LOW™®
@300 LOW™®
@a00 LOW®
@000 VERY
Lowabe

@200 LOW*®

2000 VERY
Lowebe

EAHIM, East Asian herbal medicine; ECCM, East Asian herbal medicine combined conventional medicine; CM, conventional medicine; MD, mean difference; RR, risk ratio; RCT,

randomized clincal trel; SD, standardized diference; SMD, standercized mean difference.
GRADE, working group grades of evidence.
High quality: further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: very uncertain about the estimate.
“Study design with some bias in randomized or distributed blind.
*The confidence intervals are less overlapping, and the heterogeneity is high.

°The 95% confidence interval passes 0 (MD and SMD) or 1 (RR and OR) and the other interventions (Ols) are not satisfied.
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Associations rules

{Scrophuiaria ningpoensis Hemsl. [Scrophulariaceael} => (Paeonia lactifiora Pall. [Paeoniaceael}

{Carthamus tinctorius L. [Asteraceae]) => {Prunus persica (L) Batsch [Rosaceae]}

{Prunus persica (L) Batsch [Rosaceae]) => {Angelica sinensis (Oliv.) Diels [Apiaceael)

{Prunus persica (L) Batsch [Rosaceae]} => {Paconia lactiflora Pall. [Paconiaceae])

{Prunus persica (L) Batsch [Rosaceae]) => {Glycyrhiza uralensis Fisch. ex DC. [Fabaceae])

{Angelica sinensis (Oliv) Diels [Apiaceae], Prunus persica (L) Batsch [Rosaceael) => (Glycyrhiza uralensis Fisch. ex DC.
[Fabaceael}

{Glycyrrhiza uralensis Fisch. ex DC. [Fabaceae], Prunus persica (L.) Batsch [Rosaceae]} => {Angelica sinensis (Oiiv) Diels
[Apiaceasl)

{Angelica sinensis (Oliv.) Diels [Apiaceae), Glycyrrhiza uralensis Fisch. ex DC. [Fabaceae]} => {Prunus persica (L) Batsch
[Rosaceae])

Support

0211
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0.237
0.237
0.237
0211

0211

0211

Confidence

1.000
0.889
0.818
0.818
0.818
0.889

0.889

0.800

Lift

2.000
3.070
2.392
1.636
1.656
1.689

2.600

2.764
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Glycyrrhiza uralensis Fisch. ex DC. [Fabaceae]
Paeonia lactifiora Pall. [Paeoniaceae]

Angelica sinensis (Oliv) Diels [Apiaceae]

Prunus persica (L) Batsch [Rosaceae]

Corydalis ternata (Naka) Nakai [Papaveraceae]
Carthamus tinctorius L. [Asteraceae)

Pinella ternata (Thunb.) Makino [Araceae]

Cullen coryifolium (L) Medik. [Fabaceae]

Buthus martensii Karsch

Scrophularia ningpoensis Hemsl. [Scrophulariaceae]

EAHM: East Asian harbal medicine.

Relative frequency (%)

52.63
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34.21
28.94
26.31
23.68
21.06
21.05
21.06
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k Effect size (g) 95% CI Heterogeneity (1?) P (%)subgroup

Type of control group 00365
Opioid use 6 -1.3363 ~1.4950; ~1.1767 2.8
Other CM 3 25206 -2.9160; -2.1252 55.7
Duration of treatment 02061
>2w 7 -1.3841 —1.5414; -1.2267 738
<2w 2 -2.4082 -2.8440; -1.9724 9.3

CM. conventional medicine: ECCM, East Asian herbal medicine combined conventional medicine.
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Song et al. (2015)
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Lietal. (2017a)

Li et al. (2017b)
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Liang et al. (2021)

2292229 2888298828898828888988888282889%8
T EEE TSR fEz s TR s T s Ens e L | g
e el al el e e e e e e il el el el el el et Al el el el
FFFIFFIFFFIFFCIFCFCFCCFECCECCFCICCICCCC
IIIIIIITIIIITIIIITIITIIIIIIIIIIIIIIIIIIILT

LLLLLLLLLLLLTLLLLLY

D1-DS5: § domain criteria.

D1: bias arising from the randomization process; D2: bias due to deviations from intended interventions; D3: bias due to missing outcome data; D4: bias in the measurement of the
outcome; D5: bias in the selection of the reported results.

H, high risk of bias: L, low risk of bias: Sc, Some concerns.
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AE, adverse event; b.i.d, bis in dlie; c: capsule; EAHM, East Asian herbal medicine; d, days; g, gram; im., intramuscuar; i
reported; p.o, per os; p., per rectum; q.d., quaque die; RCT, randomized controled trial;

microgram.

Type of cancer

Mixed (including
esophageal cancer,
gastric cancer, lung
cancer, liver cancer,
breast cancer, rectal
cancers)

Mixed (including
gastiic, iver, colon,
lung, breast cancers)

Mixed (includinglung,
gastric, galbladder,
colon, pancreatic,
biadder, renal,
ovarian, prostate
cancers)

Gastric cancer

Mixed including lver,
gastic, esophageal,
pancreatic, colon,
metastatic cancers)

Mixed (includinglung,
esophageal, gastric,
colon, liver,
pancreatic cancers)

Mixed (includinglung,
esophageal, gastric,
colon, liver,
pancreatic, other
type cancers)

Bone metastasis
(including lung,
prostate, breast,
esophagedl,
nasopharyngeal,
thyroid primary
cancers)

Mixed (includinglung,
gastric, iver,
esophagedl, colon
cancers)

Bone metastasis (no
specific types of
primary cancer
reported)

Bone metastasis
(including lung,
prostate, breast,
esophageal,
nasopharyngeal,
thyroid primary
cancers)

Mixed (includinglung,
liver, gastric,
pancreatic, cenvical,
ovarian, rectal, colon,
other type cancers)

Liver cancer

Mixed (specific
cancer type NR)

Bone meastasis
(including prostate,
breast, lung, lver,
renal, thyroid, colon,
nasopharyngeal
primary cancers)
Esophageal cancer

Mixed (includinglung,
colon, gastri, fiver,
breast cancers,
cholangioma)

Bone metastasis
(including lung,
prostate, breast,
esophageal primary
cancers)

Liver cancer

Bone metastasis
(including breast
primary cancer)

Bone metastasis
(including lung,
breast,
gastrointestinal, ver,
prostate, cervical
primary cancers)

Bone metastasis
inclucing lung
primary cancer)

Colorectal cancer

Mixed (includinglung,
liver, gastric,
pancreatic,
esophagedl, breast
cancers)

Mixed (includinglung,
liver, gastric, colon
cancers)

Gastric cancer

Bone metastasis
(including lung,
breast, prostate,
cenvical, gastric,
other type primary
cancers)

Mixed including lver,
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retroperitoneal lymph
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pelvis metastatic
cancer)

Bone metastasis
(including lung,
breast, prostate,
ovarian, gastric, renal
primary cancers)

Mixed (includinglung,
gastric, colon,
esophageal, liver,
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Mixed (includinglung,
gastric, colon,
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cancers)
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Mixed (including
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Reotal cancer

Mixed (including lung
primary cancer)

Mixed (including lung,
gastric, liver, colon,
breast, cervical
cancers)

Trial
design

RCT

RCT

RCT

RCT

RCT

RCT

RCT

Number of participants (male/ Interventions
female); age (mean + SD)
Trial Control Trial Control
30 (19/11); 30 (18/12; 1) Jianwei niantong 1) WHO 3-step analgesic
5723+ 5581+ capsules (4 ¢, p.o., ladder treatment: aspirin
14.62 years 1574 years  qid) tablets (059, p.0., i)
2) WHO 3-step tramadol capsules
anaigesic ladder (50 mg, po., qid);
treatment: aspirin meperidine tablets
tablets 059, po. (50 mg, po., iid)
d); tramadol
capsules (50 mg,
po. qid);
meperidine tablets
(60 mg, p.o., qid)
82 (NR gender 28 (NR gender 1) Compound 1) Indomethacin
info); mean info); mean sirynchnos capsule  suppositories (50 mg,
624 years 62.4 years (1¢.po. tid) pr. bid)
(both groups) (oot groups)
46 (60/24; both 38 (60/24; both 1) Tibetan medicne 1) Indomethacin (25 mg,
groups); range  groups); range  duywei (3¢, 03 mg/  p.o., tid)
46-64years  46-64years  C,p.o,tid)
(both groups)  (both groups)
31 (@5/6); 31 a7y 1) Jiaweibaoankel 1) Propoxyaminophen
531 years, 528 years, ©9.p.0. tid) ‘compound tablets (1 t,
range 28-79  range 2575 po., bid)
73inboth 51 in both 1) Shitong decoction 1) WHO 3-step analgesic
groups (46/27)  groups (46/27)  2) WHO 3-step lacider treatmen
51years,range  Onlyreports  analgesic ladder morphine sulfate
13-82yeas  thatthereisno  treatment: morphine  controlled-release tablets
statistical sulfate controled-  (30-60 mg, p.o., bid);
difference release tablets aspifin 0.6 g or
between (30-60 mg, po., indomethacin 25 mg
groups. bid);aspiin0.6 gor  (p.o. id)
indomethacin 25 mg
(p.0., tid)
25 (16/9); 25 (17/8); 1) Zhitong capsules 1) WHO 3-step analgesic
5460 + 5320+ (@c,po.tid)2)  ladder treatment
1135 years 1028years  tramadol capsules;  indomethacin (25 mg,
morphine surfate po., tid); tramadol
capsules (100 mg, p.o.,
bid); morphine surfate
(80 mg, po., bid)
30 (17/13); 30 (18/1 1) Aitongping 1) Compound ciclofenac
5823+ 58.90 + capsules (0.4.9,4 ¢, sodium and Codein
7.82 years 5.18 years po., tid) tablets (40 mg,
po. tid)
41 (26/15); 41 @5/16); 1) Zhuanggu zhitong 1) WHO 3-step analgesic
5982yewrs  57.36years  san decoction ladder treatment: aspirin
(200 m, po.bid)  tablets(03g,p.0.,qid);
2) WHO 3-step tramadol capsules
analgesic ladder (50 mg, p.o., qid);
treatment: aspiin mepesidine tablets
tablets 039, po. (50 mg, po., 4iid)
d); tramadol
capsules (50 mg,
PO, aid);
meperidine tablets
(60 mg, p.o., qiid)
41 (2813); 43 (25/18); 1) EAHM formula for 1) Morphine
562+ 527+95y  indvidual research  hydrochloride sustained-
8.4 years (100l p.o, bid)  release tablets (30 mg,
2) Morphine po., tid)
hydrochloride
sustained-release
tablets (30 mg,
po. tid)
35 (19/16); 35 (18/17); 1) Jiawei Shentong 1) Zoledroric acid with
median medan Zhuyu decoction normal saline (4 mg,
52 years, range 53 years, range (100 ml, p.o, bid)  iv., atleast 2 times in 4
39-65years  40-66years  2) Zoledronic acid  weeks)
with normal saiine
(@mg, ., at least
2 times in 4 weeks)
20(13/16);NR 29 (13/16) NR 1) EAHM formuia for 1) Zoledronic acid with
individual research  0.9% sodium chloride or
(150 ml, p.o., bid) 5% glucose 100 mi
2) Zoledronic acid (4 mg, iv., once every 3
with 0.9% sodium  wees)
chioride or 5%
glucose 100 ml
(@ mg, iv., once
every 3 wees)
89 (51/38); 80 (48/32); 1) Anti-cancer 1) Bucinnazine tablets
§692yewrs,  56.83vears,  Zhitong decotion (60 mg, p.o. Lid)
range range (150 ml, p.0. bi.d)
18-86years  28-89 years
80 (42/38); 80 (42/38); 1) Tugipowder (12g, 1) WHO 3-step anaigesic
range range po., tid) ladider treatmen
3i-68years  31-68 years Tramadol capsules
(both groups)  (both groups) (50 mg, po., tid);
Morphine suffate tablets
(10 mg, po., bid)
40 (29/11); 40 (25/15); 1) Wendan decoction 1) Morphine sustained-
59 years, range  57.6 years, (100, p.o, bid)  release tablets (30 mg,
50-79years)  range 2) Morphine po. bid)
49-81years)  sustained-release
tablets (30 mg,
po. bid)
40 (NR gender 40 (NR gender 1) Yanghe decoction 1) Zoledronic adid with
info) 521y, info; 521y,  (p.0)2) Zoedronic  nomal saine 50 mi
range range acid with normal (@mg, iv., a.1.m)
42-70years  42-70years  saline 50 mi (4 mg,
(both groups)  (both groups) v, 6. 1.m)
20 (15/5); 20 (14/6); 1) Taohongsiwu 1) Ondansetron with
5890 + 57.95 decoction (p.0)2)  nomal saine 10 ml
1047 years 675 years Ondansetron with (8 mg, ., 15 min before
normal saline 10 ml each chemotherapy)
®mg, iv., 15 min
before each
chemotherapy)
64 (43/21); 64 (43/21); 1) Qigetongbu 1) Fentanyl transdermal
median median decoction (p.0., patches (4.2 mg, td.,
55 years, range 55 years, range  bid) a72h)
45-70years  45-70years  2) Fentanyl
(both groups)  (oolh groups)  transdermal patches.
(@2mg, td. a72h)
35 (19/16); 35 (17/1 1) EAHM formula for 1) Pamicronate disodium
557 years 56.2 years individual research  with normal saiine 500 mi
(200mi, p.o. bid) (60 mg,iv. ad)
160 (100/51); 160 (109/51); 1) Modified Tuqi 1) WHO 3-step analgesic
range range powder (12 g, ladider treatmen
31-68years  31-6Byears  p.o.tid) tramadol capsules
(both groups) (oot groups) (80 mg, po., tid);
morphine sulfate
‘controlled-release tablets
(10 mg, po., bid)
15 (NR gender 15 (NR gender 1) Baizhu fuzi 1) Zoledronic acid with
info); 4200+ info); 4200+  decoction (200, 5% glucose 250 ml
1232yeas,  1232yeas,  po.bid) (@ mg, iv., a.1.m)
range range
27-58years  27-58 years
(both groups) (oot groups)
28 (18/10); 28 (20/8); 1) EAHM formula for 1) Zoledronic acid with
58 years, range 56 years, range  individual research  normal saline 1000 mi
46-T6years  47-70years  (p0)2) Zoledhonic (4 mg, iv., a.1.m)
acid with normal
saline 1000 mi(4 mg,
iv. g.1m)
21 (10/11); 21 (11/10; 1) EAHM formua for 1) Zoledroric acid with
49 years, range 49 years, range  individual research normal saline 100 ml
41-64years  41-6dyears  (150mi po.bid)  (4mg,iv., a.w)
(both groups) (oot groups)
32 (18/14); 31 (1813); 1) EAHM formua for 1) Oxaliplatin with 5%
532+ 531+ individual research  glucose (135 mg,
124 years 12.8 years @00ml, po.bid)  iv.q2w)
2) Oxalilatin with 5% ) Folinic acid and
gucose (135 g, calcium salt hydrate
iv, g2w) (200 mg, iv., a.2w) 3)
3) Folinc acidand  5-Fluorouraci (400 mg,
calcium salt hydrate  iv., Q2.w)
(200 mg, iv., a.2:w)
4) 5-Fluorouracil
(400 mg, iv., .2w)
40 (@5/14); 40 @9/11); 1) Gexia zhuyu 1) WHO 3-step analgesic
2+ 418+ decoction combined  ladder treatment: non-
9.7 years 86 years Shixiao powder 2)  opioids (aspiri); weak
WHO 3-step ‘opioids (codeine); strong
anaigesic ladder ‘opicids (morphine)
reatment: non-
opioids (aspirin);
weak opioids
(codeinel; strong
opioids (morphine)
50 (26/24); 50(28/22),50+ 1) Xuefu Zhuyu 1) Morphine sulfate
62 13years 15 years decoction (250 m,  sustaineckrelease tablets.
po. bid)2) (1030 mg, p.o, bid)
Morphine sufate
sustained-release
tablets (10-30 mg,
po. bid)
31 (20/8); 31 (@ar7); 1) Bugi Huoxue 1) Pantoprazole with
6345 + 6285+ 1276y decoction (.0)2)  normal saiine 100 ml
1151 years Pantoprazole with (40 mg, iv., q.d4)
normal saline 100 ml2) Granisstron with 5%
(40 mg, iv., q.d) glucose 50ml (3 mg,
3) Graniseton with  iv., q.d)
5% glucose SOmI ) Oxalplatin with 5%
@mg, iv., ad) ‘glucose 500 mi (20 mg,
4) Oxaliplatin with 5% i, a.d) 4) Tegafur with
glucose 500 ml 5% glucose 500 mi (0.8
(20 mg, iv., a.d) 9.iv. ad)
5) Tegafur with 5% 5) Calcium foinate with
glucose 500 ml 0.8 5% glucose 250 ml
g.iv. ad) (200 mg, iv., 4.0
6) Calcium folinate
with 5% glucose
250 ml (200 mg,
iv, ad)
9B(19/19;53 34 (17/17); 1) Compound 1) Morphine sulfate
6.2 years 563+ Sangzhimixture (0.0, Sustainecrelease tablets.
20 years bid) (80 mg, p.o. bid)
2) Morphine sulfate
sustained-release
tablets (30 mg,
po. bid)
42 @8/14); 42 (2811 1) Total glucoside of 1) Morphine sulfate
range range pacony capsule (06 sustainectrelease tablets.
43-69 years  43-69years  g,po. bid) (10 mg, po., bid)
(both groups) (oot groups)  2) Morphine sulfate
sustained-release
tablets (10 mg,
po., bid)
16/(9/7) range  16(11/5);range 1) Hogu Xioaii 1) Zoledronic acid with
98-77years  43-T8years  prescription (p.0, normal saline 250 ml
ad) (4 mg,iv., a1w)
2) Zoledronic acid
with normal saiine
250 mi (4 mg,
iv, q1w)
90 (50/40); 90 (48/42); 1) Xuefu Zhuyu 1) Oxycodone
5786+ 58.36 + decoction (150 ml,  hydrochloride sustained-
16.45 years 1596 years  po., bid) release tablets
2) Oxycodone (10-120 mg, p.o., bid)
hydrochloride
sustained-release
tablets (10-120 mg,
po. bid)
60 (38/22); 60 (39/21); 1) Gexia Znuyu 1) Oxycodone
5114+ 50.88 + decoction (150 m,  hydrochoride sustained-
1842 years 18.42years  po., bid) release tablets
2) Oxycodone (10-120 mg, p.o., bid)
hydrochloride
sustained-release
tablets (10~120 mg,
po., bid)
26 (13/13); 26 (12/14); 1) Xuefu Zhuyu 1) Morphine sufate
5754+ 5687 + decoction (200, controlled-release tablets
7.11 years 454 years po., bid) (10-30 mg, p.o., bid)
2) Morphine sulfate
controlled-release
tablets (10-30 mg,
po., bid)
120 (65/6); 120 67/59; 1) Cinobufotalin 1) Morphine sulfate
5324+ 5252+ capsules (2, p.0.,  controlled-release tablets
1610 years 1683 years  1id)2)Morphine (10 mg, po., bid)
sulfate controlled-
release tablets
(10 mg, p.o., bid)
28 (13/10); 23 (14/9); 1) Cinobufotaling 1) WHO 3-step analgesic
6135+ 50.49 + capsules (05 g, .0, ladder treatment
989 years 1034years  tid) diclofenac sodium
2) WHO 3-step sustained-release
anaigesic ladder tablets, Profenbeine
treatment: diclofenac  sustainedtrelease
sodium sustained-  tablets, Morphine sulfate
release tables, sustained-release
profenbeine tablets, etc.
sustained-release.
tablets, morphine.
sulfate sustained-
release tablets, etc.
43 @1/22); 43 @2/21); 1) Modified Shaogan 1) Morphine sulfate
6004 5676 + fuzi decoction controlled-release tablets
1002 years 813 years (100mI, p.o, bid)  (10-20 mg, po. bid)
2) Morphine sulfate
controled-release
tablets (10-20 mg,
po. bid)
30 (17/13); 30 (15/15); 1) Liuhunzi decoction 1) Iinotecan
606 + 605+ (150 mi, p.o. bid)  hydrochloride (40 mg,
5.4 years 53 years 2) finotecan iv.,first treatment)
hydrochioride 2) Capecitabine (500 mg,
(@0 mg, po. bid)
treatment) 3)
Capecitabine
(6500 mg, p.o., bid)
35 (17/13); 35 (25/10) 1) EAHM formula for 1) Zoledronic acid with
56.98 + 5750+ indvidual research  normal saiine 100 ml
362 years 358 years (@00ml, p.o, bid) (40 mg, iv., first
2) Zoledronic acid  treatment)
with normal saiine
100 mi (40 mg,
iiv., first treatment)
39 (23/16); 39 (22/17); 1) Ginobufotalin 1) WHO 3-step analgesic
596+ 582+ capsules (05 g, p.0.,  ladder treatment
7.5 years 7.2 years tid) diclofenac sodium
2) WHO 3-step sustained-release tablets
anaigesic ladder (11,p0. qd)
treatment: diclofenac  profenbeine sustained-

sodium sustained-
release tablets (1t,
po. ad);
profenbeine
sustained-release
tablets (2-4 t, po.,
bid); morphine
sulfate sustained-
release tablets (1-2 1,
po. bid)

D, standard deviation; , tablet

release tablets (2-4 t,
po., bid); morphine

sulfate sustained-release
tablets (1-2t, p.o., bi.d)

Outcome index  Course of
(intergroup ~ treatment
differences

p-value)

1) Response rate 10n
p <0.05

2) Duration of pain

relief (o < 0.01)

1) Response rate 3 weeks
b >0.08)

1) Response rate. 3 days
0 >0.08)

1) Response rate 15 days
0 >008)

2) Duration of pain

relief (0 > 0.05)

3 Pain intensity

(0 >0.05

4) Performance

status (o > 0.05)

) Responserate 1 week
0 <0.08

1) Response rate 3 days
<0052

Performance

status (0 > 0.05)

1) Response rate 1 week
0 >0.085)

1) Response rate 10h
<008

2) Duration of pain

relief (0 < 0.01)

1) Response rate 2 weeks
<005

1) Response rate 8 weeks
©>005)2)

Duration of pain

relief (p < 0.05)

1) Response rate 30 days
(0 <005)

1) Response rate 2 weeks
(0 <009

2 Pain intensity

 <0.01)

9 Performance

status (o < 0.01)

1)Response rate 2 weeks
(0 <005

1) Response rate 1 week
(0 >0.05)

1)Responserate 4 weeks
b <0.05)

1) Response rate 8 days
0 >0.08)

1) Response rate 15 days
b >0.08)

1) Response rate 30 days
p <001

1) Responserate 1 week
(0 <005

1) Response rate 16 weeks
(0 <005

1) Response rate 8 weeks
b <0.05)

1) Response rate 2 weeks
(p-value NR)

2) Pain intensity

(p-value NR )

1)Response rate 8 weeks
0 <0.08)

2) Pain intensity

b <0.05)

1) Response rate 90 days
(0 =0.025)

1) Response rate 24 weeks
{p <0.05)

1) Recurence rate 12 weeks
0 <001)

2 Other

analgesics usage

(0 <0.05

1) Response rate 30 days
(o-value NR)

1) Pain intensity 7 days
0 >0.08)

1) Response rate 60 days
0 >0.08)

2) Performance.

status (o > 0.05)

1) Response rate 4 week
0 <0.05)

2) Pain intensity

0 <0.05)

) Performance

status (p < 0.05)

4) Opioid usage

(0 <005

1) Response rate 4 weeks
0 <0.05)

2) Pain intensiy

(0 <005

9 Performance

status (p < 0.05)

4) Duration of pain

relief (0 < 0.05)

) Opioid usage

0 <008

1) Response rate 30 days
0 <0.05)

1) Responserate 30 days
o <008) 2) Pain

intensity (p < 0.01)

9 Performance

status (0 <0.01) 4)

Duration of pain

relief (0 < 0.01) 5)

Opicid usage

(0 <0.01)

1) Response rate 4 weeks
0 <0.08)

2) Pain intensity

0 <0.05)

3 Performance

status (p < 0.06)

1) Response rate 4 weeks
0 <0.08)

2) Duration of pain

relief (0 < 0.05)

1) Response rate 6 weeks
b <0.05)

2) Pain intensity

b <0.05)

1) Response rate 2 weeks
(0 <005)

2) Pain intensity

b <0.05)

1) Response rate 4 weeks
b <001)

2) Pain intensity

 <0.01)

3 Performance

status (p < 0.01)

Adverse event
(case/symptom)

E: 18 cases (7
nausea, 6 dizziness,
3 constipation, 2
mild diarrhea) C: 45
cases (13 nausea, 8
vomiting, 6
dizziness, 18
constipation)

E: 5 cases (due to
overdosage, 1
muscle stifness, 4
dysesthesia of
mouth) C: 10 cases
(3 hepatic and renal
dysfunction, 7
nausea with
anorexia)

E: 2.cases (2 nausea
with stomach
discomfort) C: 16
cases (14
gastrointestinal
reactions, 2
dizziness with
headache)

NR

NR

E:12cases (8
constipation, 2
dizziness, 5 nausea,
2 drowsiness) C: 28
cases (3 stomach
discomort, 11
constipation, 2
dizziness, 7 nausea,
5 drowsiness)

E: 0 case G: 3 cases
(1 nausea, 1
vomiting, 1
constipation)

E: 28 cases (6
nausea, 7 vomiting,
6 dizziness, 7
constipation) C: 46
cases (13 nausea, 8
vomiting, 7
dizziness, 18
constipation)

E: 2cases (1 nausea
and vomiting, 1
constipation) C: 4
cases (1 buming
sensation of dorsal
region, 3 nausea and
voiting)

E: 13 cases (8 fever,
4 nausea and
vormiting, 1 myaigia)
C: 21 cases (10
fever, 6 nausea and
vomiting, 5 myaigia)

NR

E:2 cases (1 nausea,
1 stomach
discomiort) C: 12
cases (6 nausea, 2
vomiting, 3 stomach
discomort, 1
excitation, 1 fatigue)
E: 2 cases (No
detas reported) C:
14 cases (No detals
reported)

E: 2 cases (2 nausea
and vomiting) C: 8
cases (8 nausea and
vomiting)

NR

NR

E: 7 cases (2
constipation, 2
nausea and
vomiting, 1
dizziness, 2
drowsiness)

C: 31 cases @
constipation, 10
nausea and
vomiting, 8
dizziness, 4
drowsiness)

E: 4 cases (4
diarthea)

C: 4 cases (1
vomiting, 2 fever, 1
hypocalceria)
E:incidence of
adverse events was
4.8% (nausea,
vomiting, dizziness,
drowsiness, etc) C:
incidence of adverse
events was 36.8%
(nausea, vomiting,
dizziness,
drowsiness etc)
E:0case

C: 5 cases (2 fever
with chiling sign, 1
headache, 1
muscular pain, 1
anorexia, 1 diarrhea)
E: 5 cases (2
transient
exacerbation of bone
pain, 3 nausea and
vomiting with
anorexia) G: 12
cases (4 transient
exacerbation of bone
pain, 5 nausea and
vomiting with
anorexia, 2 fever, 1
facial eruption)
Incidence of adverse
events (ooth
groups): fever 6.5%,
bone and joint pain
3%,
gastrontestinal
reaction 7.8%.

NR

E: 0 cases.
©: 0 cases

E: 43 cases (21
constipation, 11
nausea, § vomiting,
3 prurius, 3 other
symptom)

C: 74 cases (35
constipation, 18
nausea, 6 vomiting,
7 pruritus, 8 other
symptom)

NR

E: 7 cases (3
gastrointestinal
reactions including
nausea and
vomiting, 4
constipation) C: 7
cases (10
gastrontestinal
reaction including
nausea and
vomiting, 7
constipation, 2
uinary retention, 1
central nervous,
system toxicity)

E: dcases (2
constipation, 1
pruritus, 1
drowsiness)

C: 14 cases (4
constipation, 3
pruritus, 1 urinary
retention,
drowsiness, 1

dyspnea)
NR

E: 104 cases (38
constipation, 20
nausea, 18 vomiting,
12 dizziness, 16
anorexia)

C: 194 cases (58
constipation, 38
nausea, 30 vomiting,
32 dizziness, 36
anorexia)

Both groups of
patients experienced
adverse events such
as constipation,
nausea, vomiting,
dizziness, anorexia,
and dysuria. Detaled
information NR.

E: Bcases (1 nausea
and vomiting, 1
thirst, 1 drowsiness,
3 constipation) C: 13
cases (3 nausea and
voiting, 2 thirst, 1
drowsiness, 7
constipation)

Both groups of
patients experienced
adverse events such
as constipation,
nausea, vomiting,
dizziness, anorexia,
dysuria, etc. Detaled
information NR.

E: 23 cases (9
anorexia, 10
constipation, 4
vomiting

C: 44 cases (16
ancrexia, 17
constipation, 11
vomiting

E: 11 cases (9
constipation, 2
nausea and
vomiting)

C: 32 cases (23
constipation, 9
nausea and
vomiting)

NR

E:dcases (1 fever, 1
bone joint pain, 2
gastrointestinal
reaction)

C: 3cases (1 fever, 1
bone joint pain, 1
gastrointestinal
reaction)

E: 34 cases (14
anorexia, 14
constipation, 6
vomiting)

C: 67 cases (23
anorexia, 24
constipation, 20
vomiting)

. intravenous; m, months; mg, miligram; mL, milliter; NR, not
je; WHO, world health organization:
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Scientific name of
herbal materials

Prunus persica (L) Batsch
[Rosaceae]

Angelica sinensis (Oliv.) Diels
[Apiaceas)

Carthamus tinctorius L.
[Asteraceas]

Paeonia lactifiora Pall.
[Paeoniaceae]

Scrophularia ningpoensis

Hemsl. [Scrophulariaceae]

Glycymhiza uralensis Fisch. ex
DC. [Fabaceae]

Possible active
ingredients

Amygdalin (active
D-form)

N-butylidenephthalide

Hydroxysaffior yelow A

Pagonifiorin

Harpagoside

Isoliquiitigenin

Target cell line
or animal model

Human promyelocytic leukemia (HL-60)
cells

Human bladder cancer cell lines
TCCSUP, 5637, T24, and BFTC
(BFTC 905)

H22 tumor-bearing mice HepG2 cells

Human breast cancer cell lines (MDA-
MB-231 and MCF-7)

Microgiia cells harvested from neonatal
ICR mice were activated by exposure to
hypoxia

Human umbilical vein endothefil cells
(HUVECS)

Possible mechanisms

Antiprolferative effect: cytotoxic to HL-60 cells with
1050 of 6.4 mg/mi in the presence of 250 M of
beta-glucosidase as induced nudlear morphology
changes and intemucieosomal DNA fragmentation
Antiproiferative effect: bladder cancer cel death in a
time- and dose-dependent manner and induced
apoptosis via the activation of caspase-9 and
caspase-3, migration of bladder cancer cells
suppression, upregulation of E-cadherin and
downregulation of N-cadherin, suppressed BFTC
xenograft tumor growth

Anti-angiogenic effect: MMP-2 and MMP-9
decrease in H22-transplanted tumor tissue, COX-2
expression was reduced via p38MAPKIATF-2
signaling pathway, suppression of p38 activation by
SB203580 decreased the HepG2 cell viabilty,
proiferation, and migration

Antiproliferative effect: inhibits the prolferation and
invasion of breast cancer cells through suppressing
the Notch-1 signaling pathway

Antiprolferative effect: scavenge hypoxia-enhanced
inflammatory genes expression (COX-2, IL-1p and
IL-6 genes) and NO synthesis of microglal cells
through the NF-xB signaiing pathway
Anti-angiogenic effect: inhibit VEGF expression in
breast cancer cells via promoting HIF-1a
proteasome degradation, suppressed VEGF/
VEGFR-2 signaliing pathway

ATF-2, activating transcription factor 2; BFTC, bladder transitional cell carcinoma; COX-2, cyclooxygenase 2; ERK, extracellular-signal-regulated kinase; HIF-1a, hypoxia-inducible factor-
Ta; HL, human leukemia; IC50, inhibitory concentration 50; IL, interfeukin; JNK, ¢-Jun N-terminal kinase; MAPK, mitogen-activated protein kinase; MMPs, matrix metalloproteinases; NF-
B, nuclear factor kappa-light-chain-enhancer of activated B cells; NO, nitric oxide; VEGF, vascular endothelial growth factor: VEGFR, vascular endothelial growth factor receptor.





