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Abstract

Background Knee osteoarthritis (KOA) is a common degenerative joint condition that causes disability and pain
in the elderly population. The prevalence of KOA among persons aged 63 or above is approximately 30%. Previous
studies have reported the positive effects of Tui-na treatment and the Chinese herbal formula Du-Huo-Ji-Sheng
Decoction (DHJSD) for KOA treatment. The current study aims to evaluate the add-on therapeutic effect of oral
administration of DHJSD on KOA in addition to Tui-na.

Methods We conducted a prospective, randomized, controlled clinical trial. Seventy study subjects with KOA were
randomly assigned to the treatment and control groups in a 1:1 ratio. Both two groups received eight sessions

of Tui-na manipulation for 4 weeks. The DHJSD was only administered to the study subjects in the treatment group.
The primary outcome measure was rated using the WOMAC at the end of treatment (4 weeks). Secondary outcomes
were assessed using EQ-5D-5L, a health-related quality of life with 5-level EQ-5D version at end of treatment (week 4)
and follow-up (week 8).

Results No statistically significant difference was found between two groups on WOMAC scores at the end of treat-
ment. The mean WOMAC Pain subscale score was significantly lower in the treatment group than control group

at week 8 follow up (mean difference, MD— 1.8, 95% Cl—3.5 to—0.02, P=0.048). The mean WOMAC Stiffness subscale
score was significantly lower in the treatment group than in the control group at week 2 (MD 0.74, 95% Cl 0.05 to 1.42,
P=0.035) and week 8 follow up (MD 0.95, 95% Cl 0.26 to 1.65, P=0.008). The mean EQ-5D index value was signifi-
cantly improved in the treatment group than in the control group at week 2 (MD 0.17,95% CI 0.02 to 0.31, P=0.022).
The analysis of WOMAC scores and EQ-5D-5L in both groups showed statistically significant improvement with time.
No significant adverse effect was found during the trial.

Conclusion DHJSD may have an add-on effect in addition to Tui-na manipulation relieving pain and improving

stiffness as well as quality of life (QOL) in patients with KOA. The combined treatment was generally safe and well
tolerated.
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Trial registration The study was registered at the ClinicalTrials.gov (website: https.//clinicaltrials.gov/ct2/show/NCT04
492670, registry number: NCT04492670), registered on 30 July 2020.
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Background

Knee osteoarthritis (KOA) is a common degenerative
joint condition and one of the most common causes of
disability and pain amongst the elderly. The global age-
standardized prevalence of knee OA was 3.8%, and the
prevalence increases with age [1]. According to a recent
study conducted in Hong Kong, by the year 2036, it is
predicted that 30% of Hong Kong residents will be aged
65 or above [2], implying an estimated 10% of Hong
Kong residents may suffer from KOA. Since the mor-
bidity rate of KOA is extremely high in Hong Kong, it
is of utmost important for us to establish an effective
method to treat KOA.

The effectiveness of conventional therapies for KOA
is limited for many reasons including an array of
adverse side effects and drug resistance from the use
of approved pharmacological drugs [3, 4]. Currently,
the ultimate solution is surgery but prolonged wait-
ing periods and effectiveness of total knee replacement
(TKR) makes this option unfavorable. According to the
data in 2021, the 90th percentile waiting time for total
joint replacement surgery is approximately 62 months
in Hong Kong [5]. Although mortality after primary
TKR was low in public hospitals in Hong Kong [6], the
probability of the occurrence of the postsurgical pain of
TKR is approximately 53% [7].

Historically, traditional Chinese medicine techniques
such as Tui-na were used to treat KOA and over the
years this method has been refined and standardized.
Clinical research has shown that Tui-na can relieve the
pain, negative emotions, and disability of patients with
KOA [8]. It has fewer associated adverse effects than
other treatment schemes and is generally well accepted
by patients.

Hong Kong is a “East meets West” place in which
the Chinese medicine is very popular. Tui-na for KOA
is highly demanded but owing to the limited number
of Tui-na practitioners, the treatment cannot be fully
maximized. There are 18 Tripartite Chinese Medicine
Clinic cum Training and Research Centre supported
by the Hospital Authority, 13 of them provide Tui-na
services, but each Tui-na practitioner is only able to
deliver the service to approximately 10 patients per
day. With a view of maximizing the treatment effects so
that the number of service sessions can be reduced, we
aimed to explore a complementary treatment, Chinese
herbal medicine, in additional to Tui-na to increase the

synergistic effect. It was supposed to enhance the treat-
ment effectiveness of Tui-na for patients with KOA.

Du-Huo-Ji-Sheng Decoction (DHJSD) is a widely used
traditional Chinese herbal medicine for the treatment
of arthritis in Asia [9, 10]. In animal studies, DHJSD
has demonstrated significant anti-inflammatory effects
through promoting lymphatic drainage function [11],
and it can improve clinical symptoms, knee function and
quality of life (QOL) for patients with KOA by inhibit-
ing cartilage apoptosis [12]. In addition, DHJSD showed
a lower risk of adverse events than standard western
treatments [13]. There are very limited published reports
about the clinical effectiveness of DHJSD. Hence this
study aimed to evaluate the add-on clinical effectiveness
of DHJSD in KOA. During the study, Tui-na was admin-
istered to the study subjects in both groups as a support-
ive treatment.

Methodology

Study design

This was a multicenter, prospective, randomized, con-
trolled trial in patients with KOA. The study subjects
were randomized to receive either Tui-na and DHJSD or
Tui-na alone for 4 weeks, and followed-up 4 weeks after
the end of treatment.

Study population
Study subjects were recruited from the general public
via daily outpatient services (Yan Oi Tong-The Chinese
University of Hong Kong Chinese Medicine Clinic cum
Training and Research Centre (Tuen Mun District) and
Yan Oi Tong-The University of Hong Kong Chinese Med-
icine Clinic cum Training and Research Centre (Islands
District) and advertisements in posters and leaflets from
September 2020 to September 2021. The patients who
were interested in participating in the study were referred
to or self-approached the study sites to undergo eligibility
assessment. They were pre-screened through a telephone
interview. Potential study subjects for recruitment to the
study had a face-to-face interview arranged to confirm
the eligibility. During the interview, assessors explained
the overall objectives and nature of the study, described
the informed consent, and assessed the study subjects’
eligibility.

If the study subject had bilateral KOA and both knees
fulfil the eligibility criteria, only the most sympto-
matic knee was treated and evaluated for the outcome
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assessment throughout the whole study period. The rela-
tively mild side of knee was treated after the end of study
as compensation.

Eligibility criteria

Study subjects aged 50 years or older, met the criteria of
KOA according to the American College of Rheumatol-
ogy [14], with Western Ontario and McMaster University
Osteoarthritis Index (WOMAC) [15] score 39 or above
were recruited with a willingness to participate in the
study.

We excluded study subjects who had other disorders
that might affect the knee (e.g., infection, malignant or
autoimmune diseases); who had knee surgery or arthros-
copy in the past year; who had knee chondroprotective
or intra-articular injection, or received systemic corticoid
treatment in the past 4 months; who had local antiphlo-
gistic treatment, acupuncture, or physiotherapy in the
past 2 weeks; who took anticoagulants, antiplatelets,
corticosteroids, psychiatric drugs, hormones, antiar-
rhythmic drugs or diuretics drug; who had uncontrolled
hypertension; who had comorbidities including severe
cardiovascular, cerebral, hepatic, renal, or hematopoietic
diseases; who had a history of mental illness; or who had
allergic reaction to or had drug interaction with the study
herbs.

Randomization and masking

Before randomization, there were 2 weeks screening
period for pre-study blood test assessments, and study
subjects needed to stop taking antiphlogistic treatment,
acupuncture or physiotherapy during this period. Eligi-
ble study subjects were randomly assigned to the treat-
ment group and wait-list control group in 1:1 ratio. An
independent researcher used the random number func-
tion in Microsoft Excel 2019 to generate the randomiza-
tion sequence and preparing the sequentially numbered
opaque sealed envelopes containing the random number
and corresponding intervention assignment. After eligi-
bility assessment, a researcher opened the envelopes and
assigned the interventions correspondingly.

During the study period, study subjects were informed
of their assigned group. However, Tui-na practition-
ers and statisticians were blinded to randomly allocated
intervention but followed standard operation procedure
(SOP).

Interventions

Treatment group received the standardized Tui-na and
DHJSD, while control group received Tui-na alone dur-
ing the study period. Study subjects in the treatment
group underwent 8 sessions of 20 min Tui-na with the
same manipulation by well-trained independent, blinded
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Chinese medicine practitioner investigators with over
5 years of clinical experience, and took DHJSD orally
twice daily concomitantly over 4 weeks. The control
group only received standardized Tui-na in the same
manner of the treatment group but was given the same
regimen of DHJSD after the completion of week 8 follow-
up assessments at study subjects’ discretion as a com-
pensation. The Chinese medicine practitioners had ever
received standard training on the Tui-na manipulation
applied in this study.

The procedures of Tui-na manipulation were taken
following a standard procedure [16]. In the beginning,
the patient took a supine position. The trained Chinese
medicine practitioner (Tui-na practitioner) applied roll-
ing manipulation from the quadriceps femoris to the
knee cap, and pressing, kneading both sides of knee cap
for 5 min. Pressing and kneading Xuehai (SP10), Liang-
qiu (ST34), Heding (Ex-LE2), Dubi (ST35), Neixiyan
(Ex-LE4) and Yanglingquan (GB34), 1 min for each.
Later on, the patients took a prone position. The prac-
titioner applied rolling manipulation from the bottom
of the thigh to the top of the calf for 5 min. Weizhong
(BL40) and Chengshan (BL57) were pressed, 1 min for
each. Next, the patient took a supine position, with the
affected knee and hip flexed. The Tui-na practitioner sup-
ported the upper part of the knee to fix it with one hand
and held the heel with the other hand to rotate the knee
joint clockwise and counterclockwise for 5 times. Then,
the practitioner held the ankle and lifted the treated
extremity. The lower extremity should be raised to form a
30° angle between the extremity and the bed. While pull-
ing with slight force, shook constantly up and down in a
small amplitude for 10 s. Finally, the practitioner rubbed
the sides of the knee joint, the edge of knee cap and clear-
ance for 15 s. Names and details of acupoints used in Tui-
na manipulations are listed in Additional file 1: Table S1.
The whole procedure of Tui-na manipulation cost about
20 min, and was conducted twice 1 week. Totally 8 ses-
sions of Tui-na manipulation was conducted during
treatment period of 4 weeks.

DHJSD was composed of Du-huo (Angelicae
Pubescentis Radix) 10 g, Sang-ji-sheng (Taxilli Herba)
15 g, Du-zhong (Eucommiae Cortex) 10 g, Niu-xi (Ach-
yranthis Bidentatae Radix) 12 g, Xi-xin (Asari Radix
et Rhizoma) 1 g, Qin-jiao (Gentianae Macrophyllae
Radix) 10 g, Fu-ling (Poria) 15 g, Fang-feng (Saposhnik-
oviae Radix) 10 g, Chuan-xiong (Chuanxiong Rhizoma)
6 g, Dang-shen (Codonopsis Radix) 15 g, Gan-cao (Gly-
cyrrhizae Radix et Rhizoma) 6 g, Bai-shao (Paeoniae
Radix Alba) 12 g, Di-huang (Rehmanniae Radix) 15 g,
Ji-xue-teng (Spatholobi Caulis) 12 g and Cu-yan-hu-
suo (Corydalis Rhizoma) 3 g. The concentrated Chi-
nese medicine granules were used with corresponding
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dosage. For those patients with excess dampness pat-
tern presenting heavy body, white and greasy tongue
coating, additional herbs including Fang-ji (Stephaniae
Tetrandrae Radix) 10 g, Yi-yi-ren (Coicis Semen) 15 g,
and Cang-zhu (Atractylodis Rhizoma) 9 g were added.
For those with blood stasis pattern presenting dark red
or purple tongue, additional herbs including Tao-ren
(Persicae Semen) 10 g and Hong-hua (Carthami Flos)
6 g were added. The pharmaceutical effects of the herbs
in DHJSD were shown in Additional file 1: Table S2.

Follow-up visits

Both groups are assessed at week 2, week 4 and were
further followed up at week 8 (post 4 weeks interven-
tion) with any symptoms of the knee and adverse events
being assessed at each visit.

For safety concern, we recorded medical history and
adverse events during the interventions and follow-
up period, and administered appropriate treatment
or referral if needed. Interventions were suspended
immediately should a treatment-related serious adverse
events occurred. Further assessments were needed to
decide whether the trial should be suspended. There
had a designated hotline for adverse event reporting.
Study subjects could call the hotline during office hours
but were advised to attend Emergency Department at
the nearest hospital during non-office hours if severe
adverse event was found. At the end of the interven-
tion, the study subjects received post-study blood tests,
included complete blood picture tests, liver and renal
function tests for safety monitoring.

In order to encourage study subjects’ continued com-
pliance, they were contacted by telephone 1 to 2 days
prior to each visit. For the treatment group who had
study medications, leftover packages were counted
to monitor each study subject’s compliance. The con-
sumption of topical drugs and non-steroidal anti-
inflammatory drugs (NSAIDs) rescue medication were
also recorded at each visit.

Outcome measurements

Primary outcome measure

The primary outcome measure was rated using the
WOMAC in Chinese version [17] at 4 weeks after ran-
domization. The WOMAC is a validated tool for self-
administration. It is a 3-dimensional questionnaire
with subscales assessing pain, stiffness and physical
functional disability in study subjects with KOA using
a series of 24 questions. It is a five-point scale from
0 to 4 (0=none, 1=mild, 2=moderate, 3 =severe,
4 =extreme).
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Secondary outcome measures

Secondary outcome measured WOMAC total score in
Chinese version at 2 weeks and 8 weeks after randomi-
zation, and also the pain, stiffness and physical func-
tional disability subscales.

The EQ-5D-5L is used to assess health-related quality
of life and particularly utility values [18, 19]. It shows
high responsiveness in study subjects and it can also
show important changes clinically [20]. The EQ-5D-5L
essentially consists of two parts: the EQ-5D descriptive
system and the EQ visual analogue scale (EQ VAS). The
descriptive system comprises five dimensions: mobility,
self-care, usual activities, pain/discomfort and anxiety/
depression. Each dimension has five levels: no prob-
lems, slight problems, moderate problems, severe prob-
lems and extreme problems. The VAS can be used as
a quantitative measure of health outcome that reflects
the study subjects’ own judgment. It recorded the study
subjects’ self-rated health on a vertical visual analogue
scale. Outcomes were documented at 2 weeks, 4 weeks
after randomization and follow-up (8 weeks).

Ethics consideration

The study was approved by the Joint Chinese Univer-
sity of Hong Kong-New Territories East Cluster Clini-
cal Research Ethics Review Committee (CREC Ref. No.
2019.538). And the study was registered at the Clinical-
Trials.gov (website: https://clinicaltrials.gov/ct2/show/
NCT04492670, registry number: NCT04492670).

Study monitoring

A dedicated team from the Hospital Authority Chinese
Medicine Department (HACMD) that was completely
uninvolved in the running of the study and had no com-
peting interests were responsible for study monitoring.

Sample size calculation and statistical analysis

The sample size calculation was based on the primary
outcome, the WOMAC. Based on a previous study, we
assumed Tui-na combined with DHJSD could decrease
WOMAC 17.44 with standard deviation 23.61 than the
control group at week 4 [21]. The sample size was cal-
culated according to the following formula.

202 (ty + t5)°
n=——]
(11 — p2)?

The ul — p2 was the difference in means 17.44. The o
was 23.61. We define « as 0.05 and {3 as 0.1, the t, and
tg were 1.96 and 1.282 respectively. The sample size for
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each group was 29. Considering 20% drop-out, the total
sample size was 70.

All effectiveness and safety analyses were conducted
according to the intention-to-treat (ITT) principle. Miss-
ing values were imputed by the last-observation-carried
forward method. The statistical analysis was performed
using the Statistical Packages for the Social Sciences
(SPSS) for Windows, version 27.0. Statistical significance
was defined as a two-sided P value of<0.05. Baseline
characteristics were reported as mean + SD.

Repeated measure of analysis of covariance (ANCOVA)
was used to adjust the potential confounding variables on
the outcomes. In this study, WOMAC Stiffness subscale
score and WOMAC Physical Function subscale score
(shopping) were potential confounding variables that
were adjusted. The changes in scores from baseline to the
end-point of treatment were tested using paired t-test.

Results

Study subjects and baseline characteristics

Between September 2020 to September 2021, 117 study
subjects were screened according to the inclusion crite-
ria, and 46 (39.3%) were excluded. 71 eligible study sub-
jects were enrolled. 1 was post-randomization excluded
due to unavailable treatment appointment. The remain-
ing 70 study subjects were randomly divided into two
groups. Among 70 randomly assigned study subjects,
1 from the control group was withdrawal due to work-
ing reason, all the rest completed the 4-week course of
treatment and were assessed at week 8. A flow chart of
this study is presented in Fig. 1. There was no signifi-
cant difference between the two groups in age, gender,
body mass index (BMI) and other demographic charac-
teristics. Baseline characteristics of the study subjects
are presented in Table 1. Before treatment, there was no
significant difference in WOMAC total scores and the
EQ-5D descriptive system as well as EQ VAS between
two groups (P >0.05).

All 35 study subjects in the treatment group completed
the whole Tui-na treatment (8 sessions). In the control
group, 3 study subjects (8.57%) did not receive the whole
Tui-na treatment. In the treatment group, 3 study sub-
jects (8.57%) took less than 80% of the prescribed dosage
over the study period.

All 35 study subjects in the treatment group were
prescribed DHJSD. Eight of them (22.86%) manifested
excessive dampness patterns at the baseline and were
prescribed DHJSD with Fang-ji (Stephaniae Tetrandrae
Radix), Yi-yi-ren (Coicis Semen) and Cang-zhu (Atracty-
lodis Rhizoma), one of them did not manifest this pattern
at week 2 and the remaining medication had changed
to the basic study medication. Ten of them (28.57%)
manifested blood stasis patterns at baseline and were
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prescribed DHJSD with Tao-ren (Persicae Semen) and
Hong-hua (Carthami Flos), one of them did not manifest
this pattern at week 2 and the remaining medication had
changed to the basic study medication. One study subject
(2.86%) manifested both excessive dampness and blood
stasis pattern and was prescribed DHJSD with the five
additional herbs.

Primary and secondary outcomes

The WOMAC total scores in the treatment group and
the control group were similar at 4 weeks with the mean
of 37.0 compared with 42.1 (P=0.2) (Table 2). However,
the analysis of WOMAC total scores and all the sub-
scales scores in both groups showed statistically signifi-
cant improvement with time, when comparing baseline
versus week 4 and baseline versus week 8 (P <0.001 and
P <0.001 respectively) (Fig. 2). On comparison between
two groups, the treatment group showed a trend of
improvement than the wait-list control group.

No significant difference was found between two
groups on WOMAC subscales at the end of treatment
(week 4). However, there was a statistical difference in
mean WOMAC Pain subscale score at week 8 follow
up between the two groups (P=0.048). The mean dif-
ference (MD) was 1.76 with 95% confidence interval
(CI) of 0.02 to 3.5. The treatment group demonstrated
better improvement in pain relief than control group
(Table 2). Besides, there were statistical differences of
mean WOMAC Stiffness subscale scores between the
two groups at week 2 (MD 0.74, 95% CI 0.05 to 1.42,
P=0.035) and week 8 (MD 0.95, 95% CI 0.26 to 1.65,
P=0.008) (Table 2).

For EQ-5D-5L, the analysis of EQ-5D index values
and EQ VAS scores showed no difference between two
groups at week 4 and week 8. There were statistical differ-
ences of mean EQ-5D index values for the two groups at
week 2 (MD 0.17, 95% CI 0.02 to 0.31, P=0.022). When
comparing baseline versus week 4 and baseline versus
week 8, EQ-5D index values and EQ VAS scores also
showed statistically significant improvement with time
from baseline (P <0.001).

Additional drugs

Both groups showed decreasing consumption of topi-
cal drugs and non-steroidal anti-inflammatory drugs
(NSAIDs) during treatment. Twenty-one subjects (60.0%)
from each group used additional drugs to relieve knee
pain at the baseline. After the 8-week trial, only 4 (11.4%)
and 5 (14.3%) study subjects consumed additional drugs
in the treatment group and the wait-list control group
respectively. There was significant difference in time
for both groups (P <0.001), but no significant difference
between groups (P=0.73).
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Assessed for eligibility (n=117)

Excluded (n=46)

Enrollment

Did not meet inclusion criteria (n=28)
Declined to participate (n=6)
Liver function impairment (n=4)

Renal function impairment (n=2)

v

Taking psychiatric or diuretics drugs (n=4)

Knee pain caused by autoimmune diseases
(n=1)

® Other reasons (n=1)

Randomized (n=71)

Post-Randomized Exclusion (n=1)

® Unavailable treatment date

v

Allocated to Treatment group (n=35)

® Received allocated intervention (n=35)

® Did not receive allocated intervention Allocation
(n=0)
Lost to follow up (n=0)
® Good patient compliance, data Follow up
collection is smooth
Analyzed (n=35) Analysis

Fig. 1 Flow chart of the study design

Safety outcomes

Adverse events

During the 8-week trial, there were no report on seri-
ous adverse events. 2 study subjects (5.7%) from the
treatment group and 6 (17.1%) from the wait-list con-
trol group reported mild local pain in the lower limbs
after receiving Tui-na manipulation. There was no sig-
nificant difference in the occurrence of adverse events
between two groups (P=0.12). Besides, in the treat-
ment group, seven (20.0%) adverse drug reactions were
potentially related to the medication, involving change
in stool frequency and abdominal distention. All these

v

Allocated to Wait-list control group (n=35)

® Received allocated intervention
(n=34)
® Did not receive allocated intervention

(n=1)

v

Lost to follow up (n=0)

® Good patient compliance, data

collection is smooth

v

Analyzed (n=35)

adverse events were mild and subsided in a short of
time without medical care.

Laboratory investigations

After 4-week intervention, there were few abnormal find-
ings in the liver function test. 2 study subjects (5.7%)
from the treatment group and 3 (8.6%) from the control
group showed alanine aminotransferase (ALT), aspar-
tate aminotransferase (AST) or total bilirubin slightly
increased in the blood tests. There was no significant dif-
ference in the occurrence of abnormal blood test results
between two groups (P=0.62). These study subjects
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Table 1 Baseline demographic characteristics

Characteristics Treatment group Wait-list control

(n=35) group (n=35)

Age (years) 64.8 (7.5) 64.5 (5.9)
Sex, n (%)

Male 9(25.7) 6(17.1)

Female 26 (74.3) 29 (82.9)
Weight (kg) 64.4(11.3) 65.8 (12.1)
Height (cm) 157.0(8.3) 156.0 (6.6)
BMI 26.1(3.8) 27.1 (4.9)
Pain area, n (%)

Left knee 20(57.1) 19 (54.3)

Right knee 15(42.9) 16 (45.7)
Pain duration (months) 99.1 (93.6) 101.1 (85.9)

Values are presented as mean (SD) except where noted

SD: standard deviation; BMI: body mass index (calculated as weight in kilograms
divided by height in meters squared)

showed no symptoms or signs related to the abnormal
liver function and all returned to normal after having re-
check blood tests 2 weeks later.

For other examinations, there were no significant
changes in the vital signs, blood tests including com-
plete blood picture tests and renal function tests after the
intervention in both groups.
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Discussion

The present study demonstrated that there was
improvement in pain relief, stiffness knee function, as
well as QOL in both groups during the 4-weeks inter-
vention. And the improvement kept on going at week
8 followed up. These results suggest that Tui-na or the
combined treatment have positive effects in terms of
WOMAC scores, as well as the quality of life of KOA
patients.

The treatment group showed more improvement in
WOMAC Pain subscale score at week 8, the results
demonstrated Tui-na was effective for immediate relief
of pain, while oral Chinese medicine as an add-on
effect was effective in long-term pain relief. Besides, the
treatment group showed significant improvements in
WOMAC Stiffness subscale score at week 2 and week 8.

Tui-na, Chinese massage, is an important part of Tra-
dition Chinese Medicine with more than 2000 years his-
tory [22]. It is a treatment based on meridian system.
Practitioners use hands and arms to manipulate soft tis-
sue, which stimulate the acupoints and mobilize joints by
different techniques of Tui-na such as rolling, kneading
and pulling to dredge the meridian system and promote
the Qi and Blood circulation [23]. This method was used
to treat different disorders, such as muscle weaknesses,
and joint pains. Tui-na was included as a component of
physiotherapy intervention for KOA in the 2018 Expert
Consensus on Step Treatment of Knee Osteoarthritis

Table 2 WOMAC and EQ-5D-5L score over time between groups, mean (SD)

Treatment/ Difference Treatment/ Difference Treatment/ Difference Treatment/ Difference
control (95% Cl, control group (95% Cl, P control group (95% Cl, P control group (95% Cl, P
group P value) (week 2) value*) (week (week 4) value*) (week (week 8) value*) (week
(baseline) (baseline) 2) 4) 8)
WOMAC Total  54.5 —-3.2(-81 419(13.5) —-64(—129 37.0(16.2)/421 —5.1(=129 31.8(17.3)/39.9 —-82(-165
score (10.8)/57.7 10 1.8;0.20) 483 (13.6) 10 0.12; (16.3) t0 2.7;0.20) (17.1) t0 0.1, 0.05)
(9.7) 0.05)
Pain subscale  119(29)/123 -041(-18 9.0 (3.1) -12(-28 7.5(3.6)/9.0 —-15(=32 6.8 (3.6)/8.6 -18(-35
(2.9 t0 1.0;057) 103 (34) 10 0.34; (3.5) t0 0.24; (3.6) t0—0.02;
0.12) 0.09) 0.048)*
Stiffness 39(1.3)/46 -07(=13 3.0(1.5) -07(-14 28(15)/34 -06(-13 24(1.4)/34 -10(-16
subscale (0.9) t0-02; 3701.4) to—0.05; (14) 10 0.08; (1.5) t0—0.3;
0.013)* 0.035)* 0.082) 0.008)*
Physical func- 387 (7.9)/40.7 —2.1(-5.7 29.9(9.9) —-44(-92 26.7(11.8)/29.7 —-3.0(—88 226(12.8)/280 —-55(=116
tion subscale  (7.1) t0 1.6;0.26) 343(10.1) t0041; (12.2) t02.8;031) (12.6) to 0.65; 0.08)
0.07)
EQ-5D Index 030 0.10 (-0.03 047 (0.26) 0.17 (0.02 0.51(0.26)/0.38 0.13 (-0.01 0.57(0.30)/0.45 0.11 (-0.03
value (0.29)/0.19 10 0.24; 0.30(0.33) 10 0.31; (0.34) 10 0.28; (0.29) 10 0.25;0.13)
(0.27) 0.12) 0.022)* 0.07)
EQVAS 54.7 3.1 (=55 62.6(19.3) 35(=5.12 65.9(14.0)/62.1 38 (-4.1 65.7(19.2)/629 29(-58
(16.6)/51.8 to11.7; 59.1(16.2) 10 12.0; (18.6) to11.7; (16.5) to 11.5;0.51)
(19.1) 0.48) 042) 0.34)

*Independent T-test
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Fig. 2 The WOMAC total score and subscale scores during the study
period. A WOMAC total score; B Pain subscale score; C Stiffness
subscale score; D Physical function subscale score

statement in China [24]. It is one of the most popular
therapies for KOA because it is a non-invasive treatment
and is widely accepted by patients.

KOA is a degenerative disease and the most common
cause of disability in the elderly [25]. The major symp-
toms of KOA include knee pain, muscle weakness and
loss of joint function. Compare to current pharmacologi-
cal treatment, Tui-na is more beneficial to the patients
and health care system because of its simple operation,
fewer side-effect and lower financial cost [26, 27].

Many studies had demonstrated that Tui-na is benefi-
cial to KOA patients [28—30]. The results in this study are
comparable to previous clinical trials. In this study, the
quadriceps femoris and knee cap are manipulated. The
function of quadriceps muscle is to maintain the stabil-
ity of knee [31]. The weakness of quadriceps muscle is
a common clinical sign of patients with KOA. The rea-
son why manipulating the muscle is that massaging the
quadriceps femoris not only can relieve pain, but also can
improve the muscle strength and knee function in KOA
patients [32-36]. Increased quadriceps strength also
reduces the risk of symptomatic knee osteoarthritis [37].
The underlying mechanisms include: increased lymph
and blood flow of the joint, increased clearance of blood
lactate and absorption of inflammatory substances, pro-
mote the metabolism and nutrients supplication of artic-
ular cartilage [38-42].

In traditional Chinese medicine theory, there is a the-
ory called muscle-region theory. A large proportion of
muscles around the knee belong to the region of Foot
Yang-ming. Patients with KOA showed a major dam-
aged in the muscle region of Foot Yang-ming [43]. Hence,
by rolling manipulated around this region, pressing and
kneading the acupoints around the knee in this study,
these can dredge the channels and promote the circula-
tion of Qi and blood around the knee and disperses sta-
sis. As a result, the channels are cleared and warmed [44,
45]. These manipulations were used to reduce swelling,
break up adhesions and alleviates pain [22]. Besides, the
knee joints were mobilized by rotating it clockwise and
anti-clockwise respectively. The joints were then under-
gone a slight pulling and shaking. These manipulations
were used to lubricate the joints, restoring the joints’ full
range of movement, and help muscle relaxation by stimu-
lating inhibitory reflex and Golgi tendon organ [46, 47].

In this study, herbal medication, DHJSD, was found to
have add-on effects on reducing pain and stiffness after
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4 weeks following the end of treatment and improving
quality of life after 2 weeks of treatment. Our findings
are similar to the relevant studies [48, 49]. Network phar-
macology approaches demonstrated that DHJSD could
reduce the immune-inflammatory reaction, inhibit apop-
tosis of chondrocytes, strengthen proliferation and repair
of chondrocytes and reduce the inflammatory response
in a multi-component—multi-target—multi-pathway way
to play a role in the treatment of KOA [50-52].

Pattern differentiation is one of the most important
treatment principles in the Chinese Medicine. Chinese
medicine practitioners analyze patients’ signs and symp-
toms data through observation, listening, questioning
and palpation, all information obtained will be summa-
rized and differentiated to different patterns. Chinese
herbal medicines are prescribed according to which pat-
terns patients are.

According to traditional Chinese medicine theory,
the most common pattern for KOA is kidney-yang defi-
ciency with excessive dampness and blood stasis [10].
For patients related to kidney-yang deficiency, they may
present knee pain with aching pain in lumbar vertebrae,
deafness, hair loss, teeth loosen and urinary inconti-
nence. For patients related to excessive dampness, they
may present knee pain with heavy pain, heavy feeling
in the body, pain worse in the rainy days and slippery
tongue coating. For patients related to blood stasis, they
may present knee pain with fixed stabling pain, purple
lips and purple tongues [53].

DHJSD is used for patients with KOA diagnosed as
kidney-yang deficiency pattern [10]. In our study, DHJSD
was the basic formula for the treatment group. DHJSD
aims to stop pain by dispelling wind-dampness, nour-
ish the liver and kidney and tonify Qi and blood [54].
According to the Chinese herbology theory [55], Du-huo
(Angelicae Pubescentis Radix), Qin-jiao (Gentianae Mac-
rophyllae Radix) and Fang-feng (Saposhnikoviae Radix),
each has the key function to dispel wind-dampness and
release wind-cold. Xi-xin (Asari Radix et Rhizoma) is a
warming herb with a remarkable pain-relieving power
by disperse cold and wind. Chuan-xiong (Chuanxiong
Rhizoma) and Cu-yan-hu-suo (Corydalis Rhizoma) both
belong to blood-invigorating herbs which activate Qi and
blood circulation and relieve pain. Research has found
that alkaloids in Cu-yan-hu-suo (Corydalis Rhizoma)
extracts are responsible for its anti-inflammatory effect
[56]. Another study showed that Chuan-xiong (Chuanx-
iong Rhizoma) and Xi-xin (Asari Radix et Rhizoma)
compounds demonstrate a synergistic analgesic effect
[57]. Ji-xue-teng (Spatholobi Caulis) and Niu-xi (Achy-
ranthis Bidentatae Radix) both activate blood circulation
along with tonifying power. Ji-xue-teng (Spatholobi Cau-
lis) would also tonifies blood while Niu-xi (Achyranthis
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Bidentatae Radix) nourishes liver and kidney and
strengthens bones and tendons. Du-zhong (Eucommiae
Cortex) and Sang-ji-sheng (Taxilli Herba) are often used
in pair in many prescriptions because of their charac-
teristics to tonify liver and kidney and strengthen bones
and sinews. Dang-sheng (Codonopsis Radix), Gan-cao
(Glycyrrhizae Radix et Rhizoma) and Bai-shao (Paeoniae
Radix Alba) are tonic herbs to elevate Qi and blood level
of the body.

Fang-ji (Stephaniae Tetrandrae Radix), Yi-yi-ren
(Coicis Semen) and Cang-zhu (Atractylodis Rhizoma)
were added if patients with excessive dampness pat-
terns. Fang-ji (Stephaniae Tetrandrae Radix) can delay
the progression of KOA by regulating lymphatic drain
function [58], while Yi-yi-ren (Coicis Semen) and
Cang-zhu (Atractylodis Rhizoma) can remove damp,
relax muscles and tendon [59]. On the other hand, Tao-
ren (Persicae Semen) and Hong-hua (Carthami Flos)
were added if patients with blood stasis patterns. The
function of Tao-ren (Persicae Semen) and Hong-hua
(Carthami Flos) is to improve microcirculation [60].

In this study, the compliance rate was high, possibly
because most of the study subjects were elderly and
retired, with more time for treatment than those still
working. Besides, they all lived close to the clinics, and
many of them said that they found the interventions
and the setting comfortable.

We found that DHJSD complementary to Tui-na for
KOA were generally safe and well tolerated. The adverse
events were mild, transient and disappear spontane-
ously without the need for discontinuing interventions.
They are safe, relatively inexpensive, and effective way
to relieve knee osteoarthritis.

There were several limitations to our study. Firstly,
neither study subjects nor assessors were blinded to
group allocation, possibly resulting in overestimation of
the effects of the combined intervention. A third party
to be assessor will be tried in the future studies. Sec-
ondly, there may be a selection bias as study subjects
were enlisted through outpatient clinic-based recruit-
ment and advertisements with posters and leaflets,
they may be interested in caring for themselves and
were more willing to participate. Thirdly, most study
subjects were women as they are more active in com-
munity activities, this may have increased the gender
bias. Fourthly, the treatment period of only 4 weeks was
relatively short. Lastly, self-rating scales were used as
outcome measurements; some study subjects may have
recall bias when interpreting results.

Further studies are required to carry out in the future.
Firstly, this study was conducted on a limited sample. It
is desirable to conduct a similar study on larger sam-
ples. The information on some concomitant diseases
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such as diabetes and malnutrition should be col-
lected. Secondly, increasing the duration of treatments
and follow-up can help examine the clinical effect of
DHJSD more reliably. Thirdly, it is valuable to use imag-
ing examination, such as X-ray, Computed Tomogra-
phy scan (CT) or magnetic resonance imaging (MRI),
which can help to make diagnosis and also be one of
the outcome measurements. Lastly, as Tui-na may also
improve knee muscle function [36]. It is necessary to
introduce objective outcomes to assess, such as knee
muscle strength and balance using the Five-Times-Sit-
to-Stand Test (FTSST) and the Timed Up and Go Test
(TUG).

Conclusion

The research findings have shown that the herbal medi-
cation of DHJSD may have add-on effect in pain relief,
improving stiffness as well as QOL in patients with
KOA and this combined treatment was generally safe
and well tolerated. The findings highlight the poten-
tial of Tui-na and herbal medication as complementary
treatment regimens for KOA. Large-scale clinical trials
and double-blinded studies are needed to substantiate
clinical evidence on the benefits of KOA and to iden-
tify the mechanisms underlying its efficacy. Availability
of data and materialsData analyzed in this study can be
obtained from the corresponding authorupon request.

Abbreviations
BMI Body mass index

CREC Clinical Research Ethics Review Committee
DHJSD Du-Huo-Ji-Sheng Decoction

EQVAS EQ visual analogue scale

EQ-5D-5L  5-Level EQ-5D version

HACMD  Hospital Authority Chinese Medicine Department
T Intention-to-treat

KOA Knee osteoarthritis

Q0L Quiality of life

SD Standard deviation

SOP Standard operation procedure

SPSS Statistical Packages for the Social Sciences

TKR Total knee replacement

WOMAC  Western Ontario and McMaster University Osteoarthritis Index

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513020-023-00737-5.

Additional file 1: Table S1. Acupoints used in Tui-na manipulation.
Table S2. The composition and the pharmacological effects of DHJSD.

Acknowledgements

We acknowledge all the participants in this study and a research grant from
the "Hospital Authority Chinese Medicine Research Practical Training Pro-
gramme (Third Batch) in 2018/19"launched by the Hospital Authority Chinese
Medicine Department, Hong Kong SAR for financially supporting this study.

Page 10 of 12

Author contributions

KHO: Resources, data collection formal and analysis writing. JYLC: Supervision,
writing-review and editing, validation. KLC: Resources, writing-review and
editing, validation. HYL: Resources, data curation, formal analysis. KMC, KC, HFP,
LCW: Data curation, formal analysis. CPC: Statistical analysis, validation. HWZ:
Data analysis, manuscript editing. TS: Writing-original draft, methodology and
validation. SBL: resources, writing-review and editing, validation. BFLN: Writing-
review and editing, Validation. Z-XL: Funding, acquisition and supervision. All
authors read and approved the final manuscript.

Funding

This study was supported by a research grant from the “Hospital Authority
Chinese Medicine Research Practical Training Programme (Third Batch) in
2018/19" (Reference No.: TT201718-01-CUHK/YO) launched by the Chinese
Medicine Department, Hospital Authority, Hong Kong SAR.

Data Availability
Data analyzed in this study can be obtained from the corresponding author
upon request.

Declarations

Competing interests
All authors declare that they have no conflict of interest.

Author details

'Yan Qi Tong-The Chinese University of Hong Kong Chinese Medicine Clinic
Cum Training and Research Centre (Tuen Mun District), Hong Kong SAR,
China. ?Department of Medicine and Therapeutics, Faculty of Medicine, The
Chinese University of Hong Kong, Shatin, N.T, Hong Kong SAR, China. *Hong
Kong Institute of Integrative Medicine, Faculty of Medicine, The Chinese
University of Hong Kong, Shatin, N.T, Hong Kong SAR, China. “School of Chi-
nese Medicine, Faculty of Medicine, The Chinese University of Hong Kong,
Shatin, N.T, Hong Kong SAR, China. ®Yan Oi Tong-The University of Hong Kong
Chinese Medicine Clinic Cum Training and Research Centre (Islands District),
Hong Kong SAR, China. °Chinese Medicine Department, Hospital Authority,
Hong Kong SAR, China.

Received: 31 October 2022 Accepted: 17 March 2023
Published online: 10 July 2023

References

1. Cross M, Smith E, Hoy D, et al. The global burden of hip and knee osteo-
arthritis: estimates from the global burden of disease 2010 study. Ann
Rheum Dis. 2014;73(7):1323-30.

2. The Census and Statistics Department (C&SD). Projected Mid-year popu-
lation by age group and sex, 2022-2069. Hong Kong. 2021. https://www.
censtatd.gov.hk/en/EIndexbySubject.html?pcode=D5320182&scode=
190.

3. Kotlarz H, Gunnarsson CL, Fang H, Rizzo JA. Insurer and out-of-pocket
costs of osteoarthritis in the US: evidence from national survey data.
Arthritis Rheum. 2009;60(12):3546-53.

4. Naesdal J, Brown K. NSAID-associated adverse effects and acid control
aids to prevent them: a review of current treatment options. Drug Saf.
2006;29(2):119-32.

5. Hospital Authority. Waiting time for total joint replacement surgery. 2021.
https://www.ha.org.hk/visitor/ha_visitor_text_index.asp?Parent_ID=
214172&Content_ID=221223.

6. Lee QJ, Mak WP, Wong YC. Mortality following primary total knee
replacement in public hospitals in Hong Kong. Hong Kong Med J.
2016;22(3):237-41.

7. Liu SS, Buvanendran A, Rathmell JP, et al. A cross-sectional survey on
prevalence and risk factors for persistent postsurgical pain 1 year after
total hip and knee replacement. Reg Anesth Pain Med. 2012;37:415-22.

8. XuH,Zhao C,Guo G, et al. The effectiveness of Tuina in relieving pain,
negative emotions, and disability in knee osteoarthritis: a randomized
controlled trial. Pain Med. 2022. https://doi.org/10.1093/pm/pnac127.
(published online ahead of print, 2022 Aug 23).


https://doi.org/10.1186/s13020-023-00737-5
https://doi.org/10.1186/s13020-023-00737-5
https://www.censtatd.gov.hk/en/EIndexbySubject.html?pcode=D5320182&scode=190
https://www.censtatd.gov.hk/en/EIndexbySubject.html?pcode=D5320182&scode=190
https://www.censtatd.gov.hk/en/EIndexbySubject.html?pcode=D5320182&scode=190
https://www.ha.org.hk/visitor/ha_visitor_text_index.asp?Parent_ID=214172&Content_ID=221223
https://www.ha.org.hk/visitor/ha_visitor_text_index.asp?Parent_ID=214172&Content_ID=221223
https://doi.org/10.1093/pm/pnac127

Chan et al. Chinese Medicine

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

(2023) 18:82

Zhao J, Zha Q, Jiang M, CaoLu HA. Expert consensus on the treatment of
rheumatoid arthritis with Chinese patent medicines. J Altern Comple-
ment Med. 2013;19(2):111-8.

Chen F-P, Chang C-M, Hwang S-J, Chen Y-C, Chen F-J. Chinese herbal pre-
scriptions of osteoarthritis in Taiwan: analysis of national health insurance
dataset. BMC Complement Altern Med. 2014;14:91.

. ChenY,LiJ,LiQ WangT, Xing L, Xu H, Wang Y, Shi Q, Zhou Q, Liang Q. Du-

Huo-Ji-Sheng-Tang attenuates inflammation of TNF-Tg mice related to
promoting lymphatic drainage function. Evid-Based Complement Altern
Med. 2016;2016, Article ID 7067691, 12pages.

Lv S, Zhou JJ, Xie XT, et al. Mechanism research and clinical application of
Duhuo Jisheng Decoction in treating knee osteoarthritis. Glob Chin Med.
2015;8(9):1149-52.

Ying YS, Hu YJ. Observation on the efficacy and safety of applying Duhuo
Jisheng Decoction in treating knee osteoarthritis. Chin Community Physi-
cian.2011;36(13):177-8.

Recommendations for the medical management of osteoarthritis of the
hip and knee: 2000 update. American College of Rheumatology Subcom-
mittee on Osteoarthritis Guidelines. Arthritis Rheum. 2000;43(9):1905-15.
Ackerman |. Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAQ). Aust J Physiother. 2009;55:213.

Yan JT. Tuina science. Beijing: China Press of Traditional Chinese Medicine;
2003.

Xie F, Li SC, Goeree R, Tarride JE, O'Reilly D, Lo NN, Yeo SJ, Yang KY, Thumboo
J.Validation of Chinese Western Ontario and McMaster Universities Osteo-
arthritis Index (WOMAC) in patients scheduled for total knee replacement.
Quial Life Res. 2008;17(4):595-601.

Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, Bonsel G, Badia
X. Development and preliminary testing of the new five-level version of
EQ-5D (EQ-5D-5L). Qual Life Res. 2011;20:1727-36.

Tidermark J, Bergstrom G, Svensson O, Térnkvist H, Ponzer S. Responsiveness
of the EuroQol (EQ 5-D) and the SF-36 in elderly patients with displaced
femoral neck fractures. Qual Life Res. 2003;12:1069-79.

Altman R, Asch E, Bloch D, Bole G, Borenstein D, Brandt K, Christy W, Cooke
TD, Green R, Hochberg M. Development of criteria for the classification

and reporting of osteoarthritis: classification of osteoarthritis of the knee:
diagnostic and therapeutic criteria committee of the American rheumatism
association. Arthritis Rheumatol. 1986;29(8):1039-49.

Perlman Al, Sabina A, Williams AL, Njike VY, Katz DL. Massage therapy for
osteoarthritis of the knee: a randomized controlled trial. Arch Internal Med.
2006;166(22):2533-8.

Pritchard S.Tui na: a manual of Chinese massage therapy. Edinburgh: Else-
vier Health Sciences; 2010.

Zhu QG, Fang M, Gong L, et al. Gait analysis of patients with knee osteo-
arthritis before and after Chinese massage treatment. J Tradit Chin Med.
2015;35(4):411-6.

Wang B, Yu NS, Qian QR. Expert consensus on step treatment of knee osteo-
arthritis (2018 edition). Chin J Joint Surg (Electron Edn), 2019;13(1):124-30.
http://www.cqvip.com/QK/88767X/201901/90727174504849574849
485052.html.

NeogiT. The epidemiology and impact of pain in osteoarthritis. Osteoarthri-
tis Cartil. 2013;21(9):1145-53.

Xu QG, Chen B, Wang YY, et al. The effectiveness of manual therapy for
relieving pain, stiffness, and dysfunction in knee osteoarthritis: a systematic
review and meta-analysis. Pain Physician. 2017,20:229-43.

Atkins DV, Eichler DA. The effects of self-massage on osteoarthritis of

the knee: a randomized, controlled trial. Int J Ther Massage Bodyw.
2013;6(1):4-14.

Dong SJ, Zhang C, Wu JH, et al. The clinical progress and potential mecha-
nism of massage therapy on knee osteoarthritis. TMR Non-drug Ther.
2018;1(1):2-8.

Cortés Godoy V, Gallego-lzquierdo T, Ldzaro Navas |, Pecos Mart'n D.
Effectiveness of massage therapy as co-adjuvant treatment to exercise in
osteoarthritis of the knee: a randomized control trial. J Back Musculoskelet
Rehabil. 2014;27(4):521-9.

Tse MYM, Au J. The effects of acupressure in older adults with chronic knee
pain: depression, pain, activities of daily living and mobility. J Pain Manage.
2010;3(4):339-410.

Lloyd DG, Buchanan TS. Strategies of muscular support of varus and valgus
isometric loads at the human knee. J Biomech. 2001;34(10):1257-67.

32,

33

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

Page 11 of 12

Qingguang Z, Jianhua L, Min F, Li G, Wuquan S, Nan Z. Effect of Chinese
massage (Tui Na) on isokinetic muscle strength in patients with knee osteo-
arthritis. J Tradit Chin Med. 2016;36(3):314-20.

QuYJ, Xuan ZJ. Clinical research on the short-term efficacy of massaging
quadriceps for knee osteoarthritis. J Acupunct Tuina Sci. 2016;14:216-9.
Field T. Knee osteoarthritis pain in the elderly can be reduced by mas-
sage therapy, yoga and tai chi: a review. Complement Ther Clin Pract.
2016;22:87-92.

FanYZ, Gong L, Yan JT, Fang M, Wu YC. Effects of acupuncture and Chinese
massage on the functions of knee flexors and extensors in patients with
knee osteoarthritis: randomized controlled trial. World J Acupunct Moxibust.
2010;20(4):29-36.

Fang YZ, Fang M, Yan JT, Gong L, Sun WQ, Wu YC. Clinical study on tuina
therapy for knee osteoarthritis patients musculus quadriceps fexoris
strength. J Chin Med. 2010;25(5):1007-10.

Segal NA, Glass NA, Felson DT, et al. The effect of quadriceps strength

and proprioception on risk for knee osteoarthritis. Med Sci Sports Exerc.
2010;42(11):2081-8.

Zhang J, Wang SH. Massage with acupuncture treatment of knee osteoar-
thritis clinical observation. Mod Chin Med. 2016;36:26-7.

Kong LJ, Fang M, Zhan HS, et al. Tuina-focused integrative Chinese medical
therapies for inpatients with low back pain: a systematic review and meta-
analysis. Evid-Based Complement Altern Med. 2012;2012, Article ID578305,
14pages.

Dryden T, Baskwill A, Preyde M. Massage therapy for the orthopaedic
patient: a review. Orthop Nurs. 2004;23(5):327-32.

Moyer CA, Rounds J, Hannum JW. A meta-analysis of massage therapy
research. Psychol Bull. 2004;130(1):3-18.

Field TM. Massage therapy effects. Am Psychol. 1998;53(12):1270-81.
Wang CH, Li YF, Zhang R, Shi YZ. The research of the distribution of channel
alteration of knee osteoarthritis and the discussion of the biomechanical
mechanism of the disease. Chin Arch Tradit Chin Med. 2010;28(5):970-2.

. Luo CG. Massage therapy. Beijing: China People’s Medical Publishing House;

2001.

LiW, Jiang QR, Ai K, et al. Experimental study on the influence of pressing
force and time on thermal effect of An-pressing manipulation. J Acupunct
Tuina Sci. 2018;16:303-9.

Lundberg A, Malmgren K, Schomburg ED. Role of joint afferents in motor
control exemplified by effects on reflex pathways from Ib afferents. J Physiol.
1978;284(1):327-43.

Rodriguez-Merchan EC, Gomez-Cardero P. Comprehensive treatment of
knee osteoarthritis: recent advances. Cham: Springer; 2020.

Zhao J, Liang G, Pan J, Yang W, Zeng L, Liu J. Efficacy of Duhuo Jisheng
Decoction for treating cold-dampness obstruction syndrome-type knee
osteoarthritis: a pooled analysis. Biomed Res Int. 2022;2022:2350404.
Zhang W, Wang S, Zhang R, et al. Evidence of Chinese herbal medicine
Duhuo Jisheng decoction for knee osteoarthritis: a systematic review of
randomised clinical trials [published correction appears in BMJ Open.
2016;6(1):2008973corr1]. BMJ Open. 2016;6(1):2008973.

Cui Z, Zhang W, Le X, et al. Analyzing network pharmacology and molecular
docking to clarify Duhuo Jisheng decoction potential mechanism of osteo-
arthritis mitigation. Medicine (Baltimore). 2022;101(50):e32132.

Wu G, Liu S, Chen J, Lin J, Zhao Z, Ye J. Mechanism of Duhuo Jisheng
Decoction for treating knee osteoarthritis. Chin J Tissue Eng Res.
2019;23(19):2965-71.

Liu F, Liu G, Liang W, Ye H, Weng X, Lin P, Li H, Chen J, Liu X, Li X. DuHuo
Jisheng decoction treatment inhibits the sodium nitroprussiate-induced
apoptosis of chondrocytes through the mitochondrial-dependent signaling
pathway. Int J Mol Med. 2014;34:1573-80.

Huang L. Building a diagnostic evaluation model of knee osteoarthritis with
Chinese medicine syndrome differentiation. Sydney: University of Technol-
ogy Sydney; 2019.

Chen John K, ChenTinaT. Chinese herbal formulas and applications. Hong
Kong: Art of Medicine Press; 2008.

Chen John K, Chen Tina T. Chinese medical herbology and pharmacology.
Hong Kong: Art of Medicine Press; 2004.

Kong X, Chen Z, Xia Y, Liu EYL, Ren H, Wang C, Hu WWH, Dong TTX, Pi R,
Tsim KWK. Dehydrocorydaline accounts the majority of anti-inflammatory
property of Corydalis Rhizoma in cultured macrophage. Evid-Based Com-
plement Altern Med. 2020;2020, Article ID 4181696, 13pages.


http://www.cqvip.com/QK/88767X/201901/90727174504849574849485052.html
http://www.cqvip.com/QK/88767X/201901/90727174504849574849485052.html

Chan et al. Chinese Medicine

57.

58.

59.

60.

(2023) 18:82

Yang Q, Shen F, Zhang F, Bai X, Zhang Y, Zhang H. The combination

of two natural medicines, Chuanxiong and Asarum: a review of the
chemical constituents and pharmacological activities. J Chem Res.
2021;45(11-12):957-76.

Han H,MaY,Wang X, Yun R, Lu S, Xia M, Wang Y, Shi Q, Zhai W, Laing Q, Xu
H. Fang-Ji-Huang-Qi-Tang attenuates degeneration of early-Stage KOA
mice related top promoting joint lymphatic drainage function. Evid-Based
Complement Altern Med. 2020;2020, Article ID 3471681, 10pages.

Renbin Q, Ruizi S, Dejiu L, Yuanlin C, Hongping Y. Treatment of 60

cases of Gouty Arthritis with Modified Simiao Tang. J Tradit Chin Med.
2008;28(2):94-7.

Liu L, Duan J, Tang Y, Guo J, Yang N, Ma H, Shi X. Taoren-Honghua herb pair
and its main components promoting blood circulation through influencing
on hemorheology, plasma coagulation and platelet aggregation. J Ethnop-
harmacol. 2012;139(2):381-7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 12 of 12

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Therapeutic effect of Duhuo Jisheng Decoction add-on Tui-na manipulation on osteoarthritis of knee: a randomized controlled trial
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methodology
	Study design
	Study population
	Eligibility criteria
	Randomization and masking
	Interventions
	Follow-up visits

	Outcome measurements
	Primary outcome measure
	Secondary outcome measures

	Ethics consideration
	Study monitoring
	Sample size calculation and statistical analysis
	Results
	Study subjects and baseline characteristics
	Primary and secondary outcomes
	Additional drugs
	Safety outcomes
	Adverse events
	Laboratory investigations


	Discussion
	Conclusion
	Anchor 30
	Acknowledgements
	References


