
R E V I E W

Traditional Korean Medicine as Collaborating 
Treatments with Conventional Treatments for 
Knee Osteoarthritis: A Protocol for a Systematic 
Review and Meta-Analysis

Yeon-Cheol Park 1,* 
Bon-Hyuk Goo 2,* 
Kyeong-Ju Park 3 

Jun-Yeon Kim 3 

Yong-Hyeon Baek 1

1Department of Acupuncture & 
Moxibustion, College of Korean 
Medicine, Kyung Hee University, Seoul, 
02447, South Korea; 2Department of 
Acupuncture & Moxibustion, Kyung Hee 
University Hospital at Gangdong, Seoul, 
05278, South Korea; 3Department of 
Clinical Korean Medicine, Graduate 
School, Kyung Hee University, Seoul, 
02447, South Korea  

*These authors contributed equally to 
this work  

Background: Knee osteoarthritis (OA) is a degenerative disease of the joint cartilage with 
no definite treatment in the early stage. Several previous review studies have shown that 
alternative medical treatments, including acupuncture, moxibustion, and herbal medicines, 
are effective in improving the symptoms of the disease and the patient’s quality of life. 
However, no systematic review study has shown the effectiveness of the combination of 
conventional and alternative therapies. Therefore, the aim of our study is to determine the 
most effective combination therapies and to provide evidence for the effectiveness and safety 
of integrated therapies. This article describes the protocol for the methods that will be 
applied in our systematic review.
Methods: We will conduct an electronic search of nine databases: PubMed, Embase, 
Cochrane, Google Scholar (first 100 articles), four Korean databases (KoreaMed, Korean 
Studies Information Service System, Research Information Service System, and Oriental 
Medicine Advanced Searching Integrated System), and one Chinese database (China 
National Knowledge Infrastructure). Only randomized controlled studies that reported on 
both conventional treatment (drugs and hyaluronic acid) and traditional Korean medicine 
(acupuncture, moxibustion, and herbal medicines) will be selected. The primary outcomes 
will be pain and function of the joint. The secondary outcomes will include pain relief 
duration, total effective rate, incidence of adverse events, and quality of life. We will assess 
the methodological quality of the included studies using the Cochrane risk of bias tool. For 
the meta-analysis, standardized mean differences and risk ratios with 95% confidence 
intervals will be applied for continuous and dichotomous data, respectively.
Results: This review will evaluate the effectiveness and safety of several Korean medicine 
treatments combined with conventional treatments for knee OA.
Conclusion: Our review will provide a good foundation for the integrative treatment of knee OA.
Keywords: acupuncture, herbal medicine, hyaluronic acid injection, knee osteoarthritis, 
moxibustion, NSAIDs

Introduction
Knee osteoarthritis (OA) is a major disease that accounts for approximately 81.8% 
of all diseases associated with degeneration of the ligament and cartilage surround-
ing the knee joint.1 Conventional treatments for knee arthritis, such as nonsteroidal 
anti-inflammatory drugs (NSAIDs) and hyaluronic acid (HA) injection, have been 
recommended for patients with knee OA.2 However, these treatments are limited to 
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pain relief and none of them can reverse joint cartilage 
damage or prevent the progression of arthritis. Despite the 
varied accessibility of conventional treatments, no single 
therapy is unequivocally successful. Therefore, when non-
surgical treatment is needed (Kellgren and Lawrence [KL] 
grade 2–3), effective integrative treatment is required to 
relieve pain and prevent disease exacerbation.3

Various alternative medical treatments are available for 
improving knee pain or function, and various kinds of 
acupuncture, moxibustion, and herbal medicine have 
been used for a long time in traditional Korean and 
Chinese medicine, individually or in combination. Many 
studies have shown the efficacy of various kinds of acu-
puncture, moxibustion, and herbal medicine in relieving 
knee OA in terms of attenuating disease symptoms, 
improving quality of life and knee function, and reducing 
the frequency, duration, and severity of exacerbations.4–6 

Clinical trials have reported that various kinds of acupunc-
ture, such as manual acupuncture, electroacupuncture, and 
pharmacoacupuncture, are able to relieve knee pain.7 

Considering that moxibustion is an adjunct therapy to 
acupuncture, the effect of moxibustion as a treatment for 
OA is also clinically relevant.8 Herbal medicine or herbal 
products have been used and recommended by many clin-
icians. They have been shown to alleviate the symptoms of 
knee OA and to reduce costs.9

According to studies on the mechanisms of moxibus-
tion and acupuncture, these treatments relieve chronic 
inflammatory pain by inhibiting the production of inflam-
matory mediators such as interleukin-β, prostaglandin E2, 
and cyclooxygenase-2.10 Electroacupuncture exerts cura-
tive effects against knee OA through several mechanisms, 
such as by decreasing the expression of Bax and caspase-3 
proteins in the rectus femoris muscle, increasing the ratio 
of Bcl-2/Bax proteins, and promoting pathological 
changes in cartilage cells.11 Bee venom contains several 
components that exhibit pharmacological activities, 
including anti-inflammatory, anti-nociceptive, and anti- 
arthritic effects, through the inhibition of the DNA- 
binding activity of nuclear factor-κB and prostaglandin 
synthesis through cyclooxygenase inhibition.12 Herbal 
medicines used in knee OA have been shown to be effec-
tive in enhancing the chondrogenic differentiation of 
CD105 and type II collagen, inhibiting sodium nitroprus-
side-induced chondrocyte apoptosis, and regulating the 
expression of vascular endothelial growth factor and 
hypoxia-inducible factor-1α.13 A recent review indicated 
that acupuncture, moxibustion, and herbal medicine have 

important analgesic effects and are safe to use, in contrast 
to drugs that have adverse effects, for the treatment of 
knee OA. Meanwhile, many randomized controlled trials 
(RCTs) have demonstrated the efficacy and safety of 
adjunct therapy for knee OA. Such studies have shown 
that acupuncture, moxibustion, and herbal medicine could 
be potential combination treatment candidates with anti- 
inflammatory and cartilage-protective effects through the 
enhancement of chondrogenic differentiation.14,15

Clinical studies have also found that alternative medi-
cal treatments could be feasible therapeutic options for 
knee OA. Alone or in combination with conventional 
pharmaceutical drugs, alternative medical treatments have 
also been commonly used for the clinical management of 
knee OA. Some systematic reviews have demonstrated the 
efficacy and safety of acupuncture, moxibustion, and her-
bal medicine in the treatment of knee OA. However, most 
of the systematic reviews were based on interventions 
related to various traditional medicines, and there is no 
systematic review comparing the effectiveness of combi-
nation therapy and standard treatment.16–18 To assist clin-
ical practice and potentially reduce the burden of knee OA, 
it is important to systematically review the current evi-
dence on integrative treatments compared with conven-
tional treatments.

With this background, the objective of our study is to 
provide descriptive summaries of the baseline characteris-
tics, various treatment methods, and number of therapy 
sessions in patients with knee arthritis for whom integrative 
treatment is applicable. Another purpose of the study is to 
compare the clinical applicability of integrative treatment 
involving various alternative medical therapies. Therefore, 
we will conduct a systematic review and meta-analysis of 
RCTs to compare conventional treatments (NSAIDs and 
HA) versus alternative medical treatments and integrative 
treatment versus conventional treatment alone.

Methods
Study Registration
This systematic review has been registered at Research 
Registry (registration no. reviewregistry1086, http://www. 
researchregistry.com).

Eligibility Criteria
Types of Studies
Only RCTs published in English, Korean, and Chinese will 
be included to evaluate the effect of integrative treatment 
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in patients with knee OA. Non-RCTs, quasi-RCTs, animal 
studies, case series, case reports, uncontrolled trials, and 
laboratory studies will be excluded.

Types of Patients
Patients diagnosed with knee OA will be included in the 
study. No limitations will be imposed on disease severity, 
age, sex, race, and education status of the patients. Patients 
will be classified as having knee OA using either of the 
following criteria:

1. Grade 2 or more according to the KL classification 
system19

2. Meeting the American College of Rheumatology 
criteria for knee OA.20

Types of Interventions
Studies in which groups were treated using conventional 
treatments such as NSAIDs and HA injections will be 
included. RCTs that compared conventional treatments to 
other adjunct therapies, such as acupuncture, herbal medicine, 
and moxibustion, will also be considered eligible. 
Acupuncture as an experimental intervention is defined as 
the penetrating stimulation of acupoints by using needles. 
Various kinds of acupuncture, such as manual acupuncture, 
electroacupuncture, and phamacoacupuncture, will be 
included. Studies that used any type of moxibustion (direct 
or indirect) for treating OA will be included. Herbal medicine 
for treating knee OA based on syndrome differentiation, 
according to the traditional medical theory, will also be 
included. Studies on new prescriptions not listed in the 10 
herbal medicine books recommended by the Korean Food and 
Drug Administration or herbal products derived from experi-
ments will be excluded.

In summary, the following comparisons will be 
addressed:

1. Conventional treatment (NSAIDs and HA) versus 
alternative medical treatments

2. Integrative treatment versus conventional treatment 
alone.

Types of Outcome Measures
Primary Outcomes
Primary outcomes concerning joint pain and function will 
be assessed using the visual analog scale or numerical 
rating scale, Western Ontario and McMaster Universities 
Arthritis Index (total Western Ontario and McMaster 

Universities Arthritis Index scores), Lequesne functional 
index (total Lequesne scores), and Lysholm knee score 
scale (total Lysholm scores).

Secondary Outcomes
The secondary outcomes will include the following:

1. Total effective rate (pain relief rate)
2. Incidence of adverse events
3. Quality of life

Information Sources and Search Strategy
A literature search will be performed using the following 
electronic databases: PubMed, Embase, Cochrane, Google 
Scholar (first 100 articles), four Korean medical databases 
(KoreaMed, Korean Studies Information Service System, 
Research Information Service System, and Oriental 
Medicine Advanced Searching Integrated System), and 
one Chinese database (China National Knowledge 
Infrastructure). A secondary search will include the refer-
ence lists of pertinent articles and relevant systematic 
reviews. The databases will be searched for articles pub-
lished from January 1, 2000, to January 1, 2021. The 
search terms will be a combination of key words related 
to diagnosis and treatment. We will focus on MeSH 
(Medical Subject Headings) terms such as “knee osteoar-
thritis” along with text searches of terms such as “knee 
osteoarthritis,” “acupuncture,” “electroacupuncture,” 
“pharmacoacupuncture,” “bee venom,” “moxibustion, 
“herbal medicine,” “traditional Chinese medicines,” or 
“herbal extract.” A search for each study method will be 
conducted. The search strategy for PubMed is shown in 
Table 1.

Data Collection and Analysis
Selection Process
We will upload the search results into a systematic review 
software RevMan 5.4 (The Cochrane Collaboration, 
London, UK). Firstly, any duplicate studies will be 
excluded. In the first round of screening, two reviewers 
(YP and KP) will independently screen the titles and 
abstracts of the retrieved articles to exclude any obviously 
irrelevant articles. After the abstract screening, eligibility 
will be assessed through full-text screening. Eligibility at 
both levels (abstract and full text) will be assessed inde-
pendently and in duplicate to maintain objectivity and 
transparency. The suitability for inclusion of the full texts 
of the remaining articles will be judged based on the 

Journal of Pain Research 2021:14                                                                                                     https://doi.org/10.2147/JPR.S311557                                                                                                                                                                                                                       

DovePress                                                                                                                       
1347

Dovepress                                                                                                                                                             Park et al

https://www.dovepress.com
https://www.dovepress.com


eligibility criteria. Then we will cross-check the opinions 
of two reviewers. If the two reviewers will not be able to 
reach an agreement, a third reviewer (YHB) will make the 
final decision. (Figure 1)

Data Management and Extraction
The studies will be managed within the EndNoteX9 refer-
ence management system. Data extractors, working inde-
pendently, will collect primary data from the included 
trials using RevMan software. Two reviewers (YCP and 
KJP) will independently extract data from the selected 
studies and complete the data collection form for each. 
Any discrepancies or uncertainties will be resolved 
through a discussion with a senior reviewer (YHB). If 
the reported data in the studies are unclear, missing, or 
presented in a form that is either unextractable or difficult 
to reliably extract, the study authors will be contacted for 
clarification. All data will be cross-checked and transferred 
to RevMan software. The following data will be extracted:

Table 1 PubMed Search Strategy

#1 Knee osteoarthritis [MeSH]

#2 Knee osteoarthritides [MeSH]

#3 Knee osteoarthritis [title/abstract]

#4 Knee osteoarthritides [title/abstract]

#5 Knee [title/abstract]

#6 Knee joint [title/abstract]

#7 Degenerative arthritis [title/abstract]

#8 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7

#9 Acupuncture [title/abstract]

#10 Eletroacupuncture [title/abstract]

#11 Electro-acupuncture [title/abstract]

#12 Acutherapy [title/abstract]

#13 Acupuncture therapy [title/abstract]

#14 Acupuncture therapies [title/abstract]

#15 Acupuncture treatment [title/abstract]

#16 Acupuncture treatments [title/abstract]

#17 Acupoint [title/abstract]

#18 Acupressure [title/abstract]

#19 #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR 
#16 OR #17 OR #18

#20 Pharmacoacupuncture [title/abstract]

#21 Hydroacupuncture [title/abstract]

#22 Bee [title/abstract]

#23 Bee venom [title/abstract]

#24 Bee sting [title/abstract]

#25 Acupoint injection [title/abstract]

#26 Apitoxin [title/abstract]

#27 Apitherapy [title/abstract]

#28 #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR 

#27

#29 Moxibustion [title/abstract]

#30 Moxa [title/abstract]

#31 Moxibustion treatment [title/abstract]

#32 Moxibustion treatments [title/abstract]

#33 #29 OR #30 OR #31 OR #32

(Continued)

Table 1 (Continued). 

#34 Chinese medications [title/abstract]

#35 Chinese medicines [title/abstract]

#36 Herbal medicine [title/abstract]

#37 Decoction [title/abstract]

#38 Granule [title/abstract]

#39 Korean traditional medicine [title/abstract]

#40 Extract [title/abstract]

#41 Herbal [title/abstract]

#42 #34 OR #35 OR #36 OR #37 OR #38 OR #39 OR #40 OR 

#41

#43 Non-surgical [title/abstract]

#44 Non-steroidal anti-inflammatory agent [title/abstract]

#45 Viscosupplementation [title/abstract]

#46 #43 OR #44 OR #45

#47 #8 AND #19

#48 #8 AND #28

#49 #8 AND #33

#50 #8 AND #42

#51 #8 AND #46
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1. General information: research identifier, 
publication year, article title, first author, corre-
sponding author, contact information, journal 
name, and country.

2. Study methods: study design, sample size, randomi-
zation method, allocation concealment, blinding, 
incomplete or selective reporting, and other sources 
of bias.

3. Participants: inclusion and exclusion criteria, age, 
sex, race, onset, and diagnostic criteria for knee OA.

4. Interventions: conventional intervention (drug or 
HA)/type of adjunct therapy, treatment details, treat-
ment duration, and treatment frequency.

5. Outcomes: primary and secondary outcomes (as 
described above).

Risk of Bias in Individual Studies
We will use the Cochrane Collaboration risk of bias tool to 
evaluate the methodological quality of the included stu-
dies. The risk of bias in the included studies will be 
independently assessed by two reviewers (YCP and 
KJP). The following items will be assessed: random 
sequence generation, allocation concealment, blinding of 
participants and personnel, blinding of outcome assess-
ment, incomplete outcome data, selective outcome report-
ing, losses to follow-up, intention-to-treat analysis, 
handling of missing data, funding sources, and other 
biases. Each item will be assigned a low, unclear, or high 
risk of bias, and any discrepancies will be resolved 
through a discussion between the two reviewers or by 
consulting a senior reviewer (YHB).

Assessment of Heterogeneity
Heterogeneity will be assessed by visually inspecting the 
forest plots to detect nonoverlapping confidence intervals 
(CIs) and by investigating the χ2 (P > 0.10 will be con-
sidered to indicate no heterogeneity) and I2 statistics. An 
I2 value of ≥ 75% will be considered to indicate consider-
able heterogeneity. If considerable heterogeneity will be 
identified, the possible causes will be explored through 
subgroup analyses.

Data Synthesis
We will use RevMan 5.4 (The Cochrane Collaboration, 
London, UK) to perform the meta-analysis. For continuous 
data, the results will be presented as standardized mean 
differences with 95% CIs. For dichotomous outcomes, 
data will be expressed as risk ratios with 95% CIs. 
A random-effect or fixed-effect model will be used to 
calculate the pooled estimates of the effect size. If we 
will not be able to conduct a meta-analysis because of 
a lack of clinical studies or because of heterogeneity, we 
will present the effect size and 95% CI of every outcome 
in each clinical trial and describe the significance of 
important results in the results section. To summarize the 
findings of the meta-analysis and describe the strength of 
evidence, we will use the Grades of Recommendation, 
Assessment, Development, and Evaluation approach.

Subgroup Analyses
We plan to perform subgroup analyses if substantial het-
erogeneity will be identified. Subgroup analyses will be 
conducted according to the following items:

Duplicated removed 
(n=)

Figure 1 Flow diagram of selection process. 
Notes: Adapted from Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, 
Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting 
systematic reviews. BMJ 2021;372:n71.24
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1. Type of conventional treatment (NSAIDS and hya-
luronic acid injection)

2. Type of acupuncture
3. Type of used NSAIDs
4. Degree of severity

We plan to classify according to the above criteria and 
perform meta-analysis to find out if heterogeneity is 
resolved within the group. If there is no heterogeneity 
within the group, it can be regarded that there is no 
inconsistency when judging the quality of evidence.

Assessment of Reporting Biases
If the number of included studies will be > 10, we will 
generate funnel plots to detect reporting biases and small- 
study effects.

Discussion
Degenerative arthritis is the most preferred disease to 
study when considering medical needs, such as the number 
of patients to be treated and the total medical cost. The 
number of patients treated for knee OA in Korea was 
approximately 3.68 million in 2016, and the average 
annual increase rate during the last 5 years was 3.2%. In 
particular, knee arthritis, which accounts for 81.8% of all 
degenerative arthritic diseases, is a disease that requires 
intensive management.21 The treatment of early knee OA 
is limited to pain relief, and no treatment can reverse or 
prevent the progression of joint cartilage damage.22 For 
this reason, there is a continuing need to combine tradi-
tional Korean medicine treatment with standard treatment 
in the nonsurgical stage.

The Korea Health Industry Development Institute 
planned a project on the research progress and develop-
ment of integrated treatment guidelines, including tradi-
tional Korean medicine treatments or other interventions 
such as exercise and diet. Six major diseases for which 
combination therapies are effective were selected through 
a review of medical field requirements and the results of 
clinical studies. We are developing a clinical pathway for 
combination therapy for knee arthritis.

To develop an integrative clinical pathway for knee 
OA, the clinical practice guideline for knee OA was 
searched and an analysis of major interventions was com-
pleted. The efficacy and safety of traditional Korean med-
icine treatments such as acupuncture, moxibustion, and 
herbal medicine for knee OA have been reported in 

various clinical studies and systematic reviews. However, 
in terms of the standard treatments recommended by the 
clinical practice guideline, systematic analysis studies on 
their combination with traditional Korean medicine treat-
ments are lacking.

The purpose of our study is to identify the most effec-
tive treatment for knee OA when combined with standard 
treatments such as NSAIDs and HA injection. The search 
period of the study will be extended to 2020 to include the 
most recent studies. To provide compelling evidence and 
better guidance in clinical practice, all steps in this review 
will be performed according to Cochrane Handbook 
5.2.0.23

Our review will provide current clinical evidence on 
the effectiveness and safety of integrative treatments for 
knee OA. This review may also be helpful when designing 
further clinical studies on knee OA. The results will pro-
vide useful information to practitioners and patients, and 
will be helpful in setting guidelines for other countries that 
may not be familiar with combination therapies involving 
traditional Korean medicine. Ultimately, it can provide the 
basis for medical policy decisions for the integrative treat-
ment of knee OA.

Abbreviations
OA, osteoarthritis; NSAIDs, non-steroidal anti- 
inflammatory drugs; HA, hyaluronic acid; AT, acupunc-
ture; RCT, randomized controlled trial; KL, Kellgren 
and Lawrence classification system; CI, confidence 
interval.
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