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Abstract

Traditional Chinese medication (TCM) has analgesic and anti-inflammatory effects in patients 

with knee osteoarthritis (OA). We conducted the first systematic review of the best quantitative 

and qualitative evidence currently available in order to evaluate the effectiveness of TCM in 

relieving pain in knee OA. A comprehensive literature search was conducted using three English 

and four Chinese biomedical databases from their inception through March 1, 2015. We included 

randomized controlled trials of TCM for knee OA with intervention durations of at least two 

weeks. The effects of TCM on pain and other clinical symptoms were measured with the visual 

analog scale (VAS) and Western Ontario and McMaster Universities Osteoarthritis Index 

(WOMAC). The total effectiveness rate, which was used to assess overall pain, physical 

performance and wellness, was also measured. Two researchers independently extracted data on 

study design, population characteristics, duration, intervention, outcomes, risk of bias, and primary 

results. We performed a random-effects meta-analysis when appropriate. We also explored factors 

that could explain the heterogeneity by conducting subgroup and meta-regression analyses. 

Twenty-three studies, totaling 2362 subjects, met the eligibility criteria. Treatments were 

formulated with an average of 8 Chinese herbs and were prescribed based on the traditional 

Chinese diagnostic method of syndrome differentiation. The mean treatment duration was seven 

weeks, with oral administration occurring one to three times a day. Compared with non-steroidal 

anti-inflammatory drugs and intra-articular hyaluronate injections, 18 of the studies showed 

significantly improved VAS pain scores (Mean Difference [MD] = 0.56; 95% confidence interval 

[CI], 0.18 to 0.94; p = 0.004), six of the studies showed significantly improved WOMAC pain 

subscale scores (MD = 2.23; 95% CI, 0.56 to 3.91; p = 0.009), and 16 of the trials showed 

significantly improved total effectiveness rates (risk ratio = 1.12; 95% CI, 1.05 to 1.19; p = 

0.0003). In addition, TCM showed a lower risk of adverse events than standard western 

treatments. This evidence suggests that TCM is safe and effective for improving pain, function, 
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and wellness in treatments of knee OA. However, there is inherent clinical heterogeneity (diverse 

TCM formulations, controls, and treatment regimens) among the included trials. Despite these 

limitations, the potential analgesic effects of TCM warrant further methodologically rigorous 

research to determine the clinical implications of TCM on pain management in knee OA.
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Introduction

Knee osteoarthritis (OA) is a progressive, multi-factorial disease and is the most frequent 

cause of dependency in lower limb tasks in aging populations (Abou-Raya et al., 2014; 

Felson, 2006). There are currently no effective disease-modifying remedies available to treat 

knee OA (Jotanovic et al., 2014).

Several recent guidelines have questioned the safety and efficacy of the standard western 

medical treatment for OA. For example, the American Academy of Orthopaedic Surgeons’ 

2013 guideline provided “inconclusive” recommendations for both acetaminophen and intra-

articular corticosteroids (Brown, 2013). Oral nonsteroidal anti-inflammatory drugs 

(NSAIDs) were only conditionally recommended by both the OA Research Society 

International (McAlindon et al., 2014) and the American College of Rheumatology (ACR) 

(Hochberg et al., 2012). However, the long-term utilization of nonselective NSAIDs have 

been reported to increase the risk of side effects (Nagi et al., 2014). Thus, complementary 

and integrative therapies are heavily favored in treatments of OA. In fact, a growing number 

of patients with chronic musculoskeletal pain report utilizing such therapy, specifically 

traditional Chinese medication (TCM) (Barnes et al., 2008).

An ancient, traditional treatment, the use of TCM in treatments of arthritis has been 

empirically tested and refined over thousands of years in Asian countries (Cheung, 2011; 

Eisenberg et al., 1998; Fan et al., 2005; Jiang et al., 2014; Zhong et al., 2014). In the earliest 

published Chinese medical works, such as “Inner Classic of the Yellow Emperor” (475 

B.C.–221 B.C.) and “Treatise on Febrile and Miscellaneous Diseases” (200 A.D.–210 A.D.), 

the etiology, pathogenesis, and TCM treatment for arthritis is well documented, especially 

regarding the beneficial outcomes (Zhang, 2010). To date, the popularity of TCM continues 

to grow in Asian countries and across the world for the treatment of pain disorders, 

including knee OA (Maroon et al., 2010; Teekachunhatean et al., 2004; Im et al., 2014; Yang 

et al., 2014). Compared to other herbal medicine, TCM consists of specific medicinal 

ingredients which target the biological processes underlying diseases, which are based on 

specific symptom differentiation (Zhang et al., 2014; Ling et al., 2015). Recent evidence 

suggests that TCM may actively ameliorate pain by exerting analgesic, anti-inflammatory, 

and blood circulation effects (Zhang et al., 2008; Zhou et al., 2011, 2013).

Although TCM has long been regarded historically as a key component in the treatment of 

arthritis in China, and this mode of treatment continues to disseminate around the world, 

quantitative evidence to assess its effects is still lacking. The biological actions and potential 
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interactions of TCM with other prescription medications remain unclear (Pan et al., 2014; 

Wang et al., 2014a). We conducted the first meta-analysis of all available data to determine 

the effects of TCM on pain relief in patients with knee OA in order to better inform future 

research and clinical practice.

Methods

Search Strategy

We conducted a comprehensive literature search on 3 English and 4 Chinese biomedical 

databases from inception through March 1, 2015. These databases included PubMed, the 

Cochrane Library, Springer, Chinese National Knowledge Infrastructure, Chongqing VIP, 

Wanfang, and Chinese Biomedical Databases. In addition, we manually searched publication 

records from the Shanghai University of traditional Chinese medicine Library. The search 

terms included Chinese medication, Chinese herbs, electuary, pill, granule, decoction, 

powder, pellet, knee osteoarthritis, pain, randomized controlled trial, and clinical trial.

Eligibility Criteria

We defined TCM as practitioner-prescribed herbal medicines that treated knee OA based on 

syndrome differentiation, according to traditional medical theory. We included randomized 

controlled trials (RCTs) that compared TCM with standard western treatments in adults with 

knee osteoarthritis. To be eligible for this study, each trial was required to have at least 2 

weeks of TCM intervention, more than 10 subjects in each group, and had to publish 

original data. There was no language restriction on the literature search. We excluded review 

articles and case reports (Fig. 1).

Study Selection

Two authors independently screened all potential eligible studies. Titles and abstracts were 

first screened to exclude irrelevant citations. The full texts of all potentially relevant 

abstracts were retrieved and screened according to the study eligibility criteria. 

Disagreements were resolved by consensus or discussion with a third author. The diagnostic 

criterion derived from the ACR (Altman et al., 1986), and the Chinese Orthopedic 

Association criteria (Chinese Orthopaedic Association, 2010) were both accepted (Table 1).

Pain intensity was measured using the visual analogue scale (VAS) or the Western Ontario 

and McMaster Universities Osteoarthritis Index (WOMAC). The pain subscale was the pre-

specified primary outcome in this study. The total effectiveness rate, which assessed overall 

pain, physical performance, and wellness, was the secondary outcome. The total 

effectiveness rate (Zheng, 2002) was assessed based on the number of patients in each of the 

following categories: “Clinically cured,” (the pain and swelling of joints had disappeared 

and active function had returned to normal); “Significant improvement,” (the pain and 

swelling of joints was alleviated and active function had improved significantly); 

“Improvement,” (the pain and swelling of joints was partially alleviated and active function 

had improved); and “Not cured,” (the pain and swelling of joints remained unchanged and 

there was no improvement of active function). The total effectiveness rate (%) was 
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determined as the quotient of the number of cured and improved patients divided by the total 

number of the patients.

Data Collection and Quality Assessment

We extracted data from the selected studies using a pre-designed data extraction table, 

including publication information, the origin of the study, the study setting, the time frame 

of the study, age, gender, the author’s definition of knee OA, detailed information of 

interventions and controls, outcome measures, summary of results, main conclusion and 

adverse reactions. The accuracy of the data extraction was verified by another author (Table 

1).

We assessed the risk of bias for each study using the items in Cochrane Collaboration’s tool 

for assessing risk of bias in randomized trials with modifications (Higgins et al., 2011), 

which included the following items: adequacy of randomization; allocation concealment; 

similarity of study groups at baseline; blinding; equal treatment of groups throughout the 

study; completeness of follow-up; and intention to treat (participants were analyzed in the 

groups to which they were randomly assigned) (Table 3).

Data Synthesis and Statistical Analysis

We qualitatively synthesized all included studies (see Table 1). Included studies on pain 

were synthesized based on the VAS scale and the WOMAC pain subscale separately. The 

VAS score ranged from 0-points (no pain) to 10-points (worst possible pain). The WOMAC 

pain subscale was assessed with the following five items: pain during walking, stair 

climbing, resting, weight bearing, and pain at night. Each subscale used the following 

descriptors: none (0 points), mild (1 point), moderate (2 points), severe (3 points), and 

extreme (4 points).

To meta-analyze pain intensity, we combined the studies using the group mean difference 

(MD) in the VAS scale or WOMAC pain subscale scores after intervention. The MD was 

calculated by subtracting the post-intervention mean VAS or WOMAC pain score of the 

control group from that of the TCM group. A positive MD indicates an effect favorable for 

TCM compared with the controls.

To meta-analyze the total effectiveness rate, we combined studies using the risk ratio and 

compared TCM with the controls. A risk ratio of total effectiveness rate greater than 1 

indicated that TCM is more effective than controls.

Regarding the significant clinical heterogeneity, the DerSimonian-Laird random-effects 

model was used to perform pooling (DerSimonian and Laird, 1986). The statistical 

heterogeneity across the included studies was estimated using the Cochran Q statistic (which 

was considered significant when the p value was less than 0.10) and was quantified with the 

I2 index (Higgins et al., 2003). Subgroup and meta-regression analyses were performed to 

explore whether the type of controls, duration of treatment, baseline mean pain scores, and 

mean change in pain scores in the control group could explain the extent of the 

heterogeneity across the included studies. Analyses were conducted using RevMan V5.3 

(The Nordic Cochrane Centre, The Cochrane Collaboration) and the metareg command in 
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Stata (Harbord and Higgins, 2008). All reported p values were two sided and a p value < 

0.05 was considered to be statistically significant.

Results

The detailed study selection process is summarized in Fig. 1. After initially screening 1030 

abstracts, we excluded 912 abstracts, which did not meet the inclusion criteria. We retrieved 

and reviewed 118 full articles. Ninety-five articles were excluded due to lack of 

randomization or the absence of a control group, and data insufficient for meta-analysis. 

Finally, 23 RCTs, which included 2362 patients and were published between 2005 and 2014, 

met our inclusion criteria. Only one study was in English (Cao et al., 2005).

The characteristics of the 23 trials are summarized in Table 1. The mean age was 58 years, 

with a range of 50 to 65. 62% of the participants were women. The disease duration ranged 

from 6 to 132 months, and the treatment duration ranged from 2 to 24 weeks with 1 to 4 

courses of treatment in both groups. Study participants were diagnosed with knee OA by the 

American College of Rheumatology criteria (18 studies) or the Chinese Orthopedic 

Association criteria (five studies).

TCM prescriptions in the intervention groups included an average of 8 Chinese herbs, 

ranging from 1 to 20 herbs. The TCM was administered orally one to three times a day. The 

herbs most commonly prescribed, and their known pharmacological actions, are summarized 

in Table 2. The control groups received oral doses of NSAIDs, glucosamine, alendronate 

sodium, or intra-articular hyaluronate injections as treatment. NSAIDs included celecoxib 

(100 mg or 200 mg), diclofenac sodium (25 mg or 75 mg), meloxicam (7.5 mg or 75 mg), or 

ibuprofen (0.6 g), one to three times a day. Glucosamine (240 mg to 750 mg) was prescribed 

two to three times a day. Intra-articular injections of sodium hyaluronate (20 mg/2 mL) and 

alendronate sodium (70 mg) were administered once a week.

Meta-Analysis

In the 23 eligible RCTs, we assessed the quantitative treatment effects using the measured 

pain levels of 18 trials that used the VAS scale (Fig. 2A) and six trials that used the 

WOMAC pain subscale (Fig. 2B). One trial (Cao et al., 2005) measured pain both on the 

VAS scale and WOMAC pain subscale simultaneously. Sixteen trials evaluated overall pain, 

physical performance and wellness using total effectiveness rate (Fig. 3).

Knee Pain

Eighteen trials involving 2007 patients were used to perform a meta-analysis of the pain 

outcomes using the VAS scale. The results of the random-effects meta-analysis indicated 

that patients in the TCM groups had significantly lower pain scores than those in the 

glucosamine, NSAIDs, alendronate sodium and intra-articular hyaluronate injection control 

groups (MD = 0.56; 95% confidence interval [CI], 0.18 to 0.94; p = 0.004) after 2–12 weeks 

of treatment. The heterogeneity (I2) score of VAS was 94% (Fig. 2A).

A subgroup analysis exploring the variations in the treatment effects by different controls 

showed that trials comparing TCM with glucosamine had a higher effect size (MD = 0.75; 
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95% CI, 0.08 to 1.42; p = 0.03) than those comparing TCM with NSAIDs (MD = 0.46; 95% 

CI, 0.01 to 0.91; p = 0.04). The heterogeneity, however, was only slightly reduced in each 

subgroup meta-analysis (Fig. 2A). Meta-regression was performed to further explore 

whether the treatment durations (weeks), the baseline VAS score, or the degree of pain 

reduction in the control group (change in VAS score in the control group from pretreatment) 

could explain the variations in the effect sizes. The analyses showed that the larger reduction 

in VAS pain in the control group was significantly associated with a smaller effect size (p = 

0.002), and this factor can explain almost half of the heterogeneity (adjusted R2 = 48.17%). 

Neither the treatment duration nor the baseline VAS score significantly explained the 

heterogeneity (Fig. 4A).

We also performed a meta-analysis of WOMAC pain subscale scores, combining six trials 

and involving 415 patients. The results showed that patients in the TCM groups had 

significantly improved WOMAC pain subscale scores after 4–24 weeks of treatment, 

compared with scores of the glucosamine and NSAIDs control groups (MD = 2.23; 95% CI, 

0.56 to 3.91; p = 0.009). The heterogeneity (I2) score of VAS was 94% (Fig. 2B). Similarly, 

the subgroup analysis showed that trials comparing TCM with glucosamine had higher 

effect size (MD = 3.05; 95% CI, 0.65 to 5.46; p = 0.013) than those comparing TCM with 

NSAIDs (MD = 0.87; 95% CI, 0.10 to 1.64; p = 0.027), but there was still significant 

heterogeneity in the glucosamine control subgroup (I2 = 94%). Meta-regression analyses 

showed that none of the three factors (treatment durations, baseline VAS scores, or degrees 

of pain reduction in the control group) could significantly explain the heterogeneity (Fig. 

4B).

Overall, these studies suggest that TCM was associated with significant pain reduction in 

patients with knee OA, compared with knee OA patients under standard western control 

interventions.

Total Effectiveness Rate

Sixteen trials involving 1814 patients were used in the meta-analysis of the total 

effectiveness rate of TCM compared to NSAIDs, glucosamine, alendronate sodium and 

intra-articular hyaluronate injection controls. The results from our random-effects model 

meta-analysis showed that TCM improved the clinical effectiveness rates by 12% (Risk 

Ratio = 1.12; 95% CI, 1.05 to 1.19; P = 0.0003), with a moderate degree of heterogeneity (I2 

= 55%). Our meta-analysis showed that 2–12 weeks of TCM could improve clinical 

symptoms such as overall pain, physical performance, and wellness for patients with knee 

OA (Fig. 3).

Adverse Events

Eight trials provided information on adverse events associated with TCM administration. 

Three trials reported mild gastrointestinal symptoms in the TCM groups (Kang et al., 2011; 

Tao et al., 2012; Zhu et al., 2013). Eight trials reported gastrointestinal symptoms, renal 

dysfunction, hematochezia, liver dysfunction, paresthesia of the mouth and tongue, skin 

allergy, and headache in the control groups (Deng, 2008; Deng and Ding, 2009; Han, 2014; 
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Kang et al., 2011; Liu et al., 2012; Tao et al., 2012; Zhu et al., 2013). No serious adverse 

events occurred.

Quality Assessment

The quality (risk of bias) assessment of the trials was performed using Cochrane 

Collaboration’s tool with modifications. The detailed results are presented in Table 3. The 

overall bias quality of trials was modest. Randomization was adequate in 8 trials (34.8%) 

and unclear in 15 trials (65.2%). Two studies declared appropriate allocation concealment 

(8.7%) but 21 trials were unclear (91.3%). Blinding of the assessor occurred in 1 trial 

(4.3%), but was unclear in 22 (95.7%). All studies reported the similarity of study groups at 

the baseline (100%). No studies reported the bias of blinding to patients and the intention-to-

treat items were unclear.

Discussion

This first systemic review and meta-analysis of 23 RCTs spanning 2362 individuals 

indicates that TCM could be a safe approach to alleviating pain, and that TCM offers 

potential advantages over standard western medication for individuals who suffer from knee 

OA-related pain.

Comparison with other Herbal Treatments

Our findings are supported by the existing evidence on other herbal treatments and their 

ability to reduce pain in OA. A Cochrane review of 2 RCTs involving 327 patients indicated 

that orally administered avocado soybean unsaponifiables (ASU) significantly decreased 

pain symptoms in patients with OA of the hip compared with patients on the placebo. 

Furthermore, the review also provided evidence that administering ASU could help patients 

reduce their consumption of NSAIDs (Little et al., 2000). In separate trials (Mills et al., 
1996; Randall et al., 2000; Schmid et al., 1998) Reumalex (which contains willow bark) and 

Stinging nettle leaf were also shown to significantly reduce pain when compared to placebo-

controlled groups. Two meta-analyses of 56 studies that involved 6,765 participants showed 

that Arnica gel and Comfrey extract gel may improve pain symptoms as effectively as 

NSAIDs, but with safer adverse event profiles (Cameron and Chrubasik, 2013; 2014). 

Furthermore, Kessler reported that the Indian therapies, Rumalaya and Shunti-Guduchi, 

appear to be safe and effective drugs for the treatment of OA pain (Kessler et al., 2014). 

Indeed, TCM is a complex constellation of medicinal ingredients combined in very specific 

ratios personalized to the individual’s syndrome differentiation, and it is important to note 

that many of the herbal treatments described above are variants of East and South Asian 

traditional medicine, which is deeply rooted in and significantly influenced by TCM 

(NCCIH, 2013).

Mechanisms of TCM for Pain Relief

A growing body of evidence is beginning to shed light on the potential biological 

mechanisms by which TCM works to alleviate pain in OA:
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i. The analgesic ingredients effect: Aconite Root, also known as Monkshood Root, 

has been shown to produce analgesic effects in both human and animal studies 

(Feng et al., 2014; Zhou et al., 2015). A recent study established an animal 

model of acute radiation-induced esophagitis and demonstrated that White Peony 

Root decreased the expression level of substance P, an important element of pain 

perception, in esophageal tissue (Wang et al., 2013).

ii. The activation of blood circulation to remove stasis and improve 

“hemorheologicals”. Several clinical and animal studies provided evidence 

suggesting that Twotooth Achyranthes Root, Chinese Angelica, Salviae 

Miltiorrhizae, Safflower and White Peony Root can promote the flow of Qi (vital 

energy) and blood, and can reduce swelling, remove blood stasis, and bring more 

nutrients and oxygen to healing tissue (Huang et al., 2014; Lin et al., 2005; Liu et 
al., 2013; Luo et al., 2013; Magdalou et al., 2015; Wei et al., 1999; Weng et al., 
2014; Xie et al., 2001; Zhou et al., 2013).

iii. The anti-inflammatory effect: Various ingredients from TCM have been shown to 

safely suppress pro-inflammatory pathways and control inflammation-associated 

disease (Chen et al., 2011; Pan et al., 2011; Liu et al., 2014; Meng et al., 2014; 

Xu et al., 2014). For example, Clematis Root extract can inhibit matrix 

metalloproteinase-9 expression by suppressing NF-κ B activation (Noh et al., 
2011) and can protect against cytokine-induced β-cell damage (Kim et al., 2008), 

contributing to its significant anti-inflammatory properties (Han et al., 2013). 

Salvianolic acid B, which is a hydrophilic component isolated from the Chinese 

herb Salviae miltiorrhizae, can significantly suppress pro-inflammatory 

mediators such as intercellular adhesion molecule-1, interleukin(IL)-1 β, IL-6, 

IL-8 mRNA and protein (Xu et al., 2015).

There is accumulating evidence to support the numerous and complex effects of TCM on 

pain, inflammation, and circulation in knee OA patients. Further research is warranted to 

explore the underlying biological mechanisms of pain in OA.

Limitations of this Study

Our study has limitations. First, many of the included RCTs have a high risk of bias. No 

study reported double blinding, and only one admitted single blinding. There were no 

placebo-controlled studies and only two studies reported allocation concealment. We also 

found that the reporting of procedures in some trials was insufficient according to a 

CONSORT statement for non-pharmacologic treatments (Boutron et al., 2008). Second, we 

observed high heterogeneity due to diverse TCM formulations, control groups, and different 

pain levels of the patients enrolled in the trials. Another potential source of heterogeneity in 

the efficacy among TCM and control groups was the use of different drugs in extremely 

varied doses and regimens. Third, we did not use statistical methods to test for publication 

bias due to unanimous publication in Chinese academic journals (Vickers et al., 1998; Wang 

et al., 2014b). Fourth, despite TCM’s statistically significant effects on pain reduction in 

patients with knee OA, the clinically important benefits of TCM remain to be determined. 

Thus, many challenges still exist and the potential benefits of TCM for knee OA need to be 

further evaluated through clinical trials that employ more rigorous methodologies.
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Conclusion

In summary, TCM may be effective for reducing pain in knee OA. Despite the limited 

quality of trials included in this review, our review provides new and valuable information 

that TCM may have potential analgesic effects for patients with knee OA. Therefore, these 

studies on Traditional Chinese Medication warrant further methodologically rigorous studies 

to determine the clinical implications of these findings for the relief of pain in knee OA.
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Appendix. Literature Search Strategy

SET Terms Results

Database: PubMed

1 (knee osteoarthritis[MeSH Terms]) AND (Drugs, Chinese Herbal[MeSH Terms]) 18

2 (knee osteoarthritis[MeSH Terms]) AND (Medicine, Chinese Traditional[MeSH Terms]) 24

Database: Cochrane Library

1 “knee osteoarthritis” AND “Chinese Herbal” [Search all text] 11

2 “knee osteoarthritis” AND “Traditional Chinese Medication” [Search all text] 1

3 “knee osteoarthritis” AND “Traditional Chinese Medicine” [Search all text] 3

Database: Springer

1 “knee osteoarthritis” AND “Chinese Herbal” 12

2 “knee osteoarthritis” AND “Traditional Chinese Medication” 12

3 “knee osteoarthritis” AND “Traditional Chinese Medicine” 2

Database: China National Knowledge Infrastructure

1 “knee osteoarthritis” AND “Chinese Herbal” [Title] 75

2 “knee osteoarthritis” AND “Chinese medication” [Title] 34

3 “knee osteoarthritis” AND “electuary” [Title] 11

4 “knee osteoarthritis” AND “capsule” [Title] 12

5 “knee osteoarthritis” AND “pill” [Title] 27

6 “knee osteoarthritis” AND “prescription” [Title] 15

7 “knee osteoarthritis” AND “decoction” [Title] 35

8 “knee osteoarthritis” AND “tablet” [Title] 6

9 “knee osteoarthritis” AND “powder” [Title] 9

10 “knee osteoarthritis” AND “oral paste” [Title] 7

11 “knee osteoarthritis” AND “pellet” [Title] 12

Database: Chongqing VIP

1 “knee osteoarthritis” AND “Chinese Herbal” [Title OR Keyword] 66

2 “knee osteoarthritis” AND “Chinese medication” [Title OR Keyword] 23

3 “knee osteoarthritis” AND “electuary” [Title OR Keyword] 21
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SET Terms Results

4 “knee osteoarthritis” AND “capsule” [Title OR Keyword] 12

5 “knee osteoarthritis” AND “pill” [Title OR Keyword] 13

6 “knee osteoarthritis” AND “prescription” [Title OR Keyword] 15

7 “knee osteoarthritis” AND “decoction” [Title OR Keyword] 26

8 “knee osteoarthritis” AND “tablet” [Title OR Keyword] 9

9 “knee osteoarthritis” AND “powder” [Title OR Keyword] 15

10 “knee osteoarthritis” AND “oral paste” [Title OR Keyword] 17

11 “knee osteoarthritis” AND “pellet” [Title OR Keyword] 21

Database: Chinese Biomedical Literature Database

1 “knee osteoarthritis” AND “Chinese Herbal” [All fields] 35

2 “knee osteoarthritis” AND “Chinese medication” [All fields] 25

3 “knee osteoarthritis” AND “electuary” [All fields] 16

4 “knee osteoarthritis” AND “capsule” [All fields] 27

5 “knee osteoarthritis” AND “pill” [All fields] 18

6 “knee osteoarthritis” AND “prescription” [All fields] 16

7 “knee osteoarthritis” AND “decoction” [All fields] 24

8 “knee osteoarthritis” AND “tablet” [All fields] 9

9 “knee osteoarthritis” AND “powder” [All fields] 5

10 “knee osteoarthritis” AND “oral paste” [All fields] 4

11 “knee osteoarthritis” AND “pellet” [All fields] 6

Database: Wanfang Data

1 “knee osteoarthritis” AND “Chinese Herbal” [All fields] 56

2 “knee osteoarthritis” AND “Chinese medication” [All fields] 32

3 “knee osteoarthritis” AND “electuary” [All fields] 24

4 “knee osteoarthritis” AND “capsule” [All fields] 26

5 “knee osteoarthritis” AND “pill” [All fields] 13

6 “knee osteoarthritis” AND “prescription” [All fields] 17

7 “knee osteoarthritis” AND “decoction” [All fields] 24

8 “knee osteoarthritis” AND “tablet” [All fields] 12

9 “knee osteoarthritis” AND “powder” [All fields] 15

10 “knee osteoarthritis” AND “oral paste” [All fields] 13

11 “knee osteoarthritis” AND “pellet” [All fields] 28
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Figure 1. 
Study selection flow chart.
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Figure 2. 
Effects of traditional Chinese medication on pain. (A) VAS pain and (B) WOMAC pain. 

Other controls: 1The control group was given the dose via an intra-articular hyaluronate 
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injection. 2The control group received oral alendronate sodium. 3The control group received 

oral glucosamine. 4The control group received oral NSAIDs.
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Figure 3. 
Effects of TCM on overall effectiveness. Controls: 1The control group received oral 

NSAIDs; 2The control group received oral glucosamine; 3The control group was given the 

dose via an intra-articular hyaluronate injection; 4The control group received oral 

alendronate sodium.
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Figure 4. 
(A) Meta-regression to explore the associations between treatment durations (weeks), 

baseline VAS score, or degree of pain reduction in the control group and effect sizes on VAS 

outcomes across 18 trials. (B) Meta-regression to explore the associations between treatment 

durations (weeks), baseline WOMAC scores, or the degree of pain reduction in the control 

group and effect sizes on WOMAC outcome across 6 trials. VAS = visual analog scale; 

WOMAC = Western Ontario and McMaster Universities Arthritis Index.
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Table 2

Nomenclature and Pharmacological Actions of Common Herbs in Traditional Chinese Medication.

Common Name Pinyin Name Latin Name Pharmacological Actions Included Formulas

White peony root Bai Shao Radix paeoniae alba Decreases the expression of substance 
P, inhibits platelet aggregation and 
thrombosis (Teekachunhatean et al, 
2004; Yang et al, 2012).

9 formulas

Rhizoma arisaematis Nan Xing Rhizoma pinelliae seu 
arisaematis

Analgesic effects (Vickers et al., 
1998).

2 formulas

Monkshood root Chuan Wu Radix aconiti Analgesic and anti-inflammatory 
effects (Tang et al, 2014; Tao et al., 
2012).

2 formulas

Clematis root Wei Ling Xian Radix clematidis Inhibits metalloproteinase expression 
and protects against cytokine-induced 
(β-cell damage (Zheng et al., 2002; 
Zhou et al., 2013).

4 formulas

Chinese taxillus twig Sang Ji Sheng Herba taxilli Inhibits vascular endothelial growth 
factor and hypoxia-inducible 
factor-1α expression (Zhang et al., 
2009).

4 formulas

Doubleteeth pubescent 
angilica root

Du Huo Radix angelicae pubescentis Inhibits articular cartilage damage, 
synovium inflammation, and 
chondrocyte apoptosis; inhibits 
release of Interleukin-1β and tumor 
necrosis factor-α (Zhang et al., 
2008).

3 formulas

Twotooth achyranthes root Niu Xi Radix achyranthis bidentatae Promotes chondrocyte proliferation 
by activating the Wnt/β-catenin 
signaling pathway (Wang et al, 2013; 
Wei et al., 1999).

9 formulas

Chinese angelica Dang Gui Radix angelicae sinensis Prevents cartilage destruction in 
osteoarthritis and promotes cartilage 
repair (Weng et al, 2014; Xie et al., 
2001).

9 formulas

Salviae miltiorrhizae Dan Shen Radix salviae miltiorrhizae Vasodilates, increases platelet 
production to promote hemostasis, 
anti-inflammatory (Xie et al, 2010; 
Zhou et al., 2011).

4 formulas

Safflower Hong Hua Flos carthami Prevents clot formation, vasodilates, 
attenuates apoptosis (Xu et al., 2015).

4 formulas
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