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ABSTRACT

Introduction Knee osteoarthritis represents the prevalent
and incapacitating disease. Acupuncture, a widely used
clinical treatment for knee osteoarthritis, has been shown
to ameliorate pain and enhance joint function in affected
individuals. However, there is a lack of evidence comparing
different courses of acupuncture for knee osteoarthritis. In
this trial, we will assess the effect of 4 weeks vs 8 weeks
of acupuncture in patients with knee osteoarthritis.
Methods and analysis The protocol is a pragmatic,
parallel, two-arm randomised controlled trial, with the
data analyst and assessor being blinded. 148 eligible
patients with knee osteoarthritis will be randomly allocated
ina 1:1 ratio to receive 4-week or 8-week acupuncture.
Electroacupuncture will be administered three times per
week for 4 or 8 weeks, respectively. Patients with knee
osteoarthritis in both groups will be followed up to 26
weeks. The primary outcome is the response rate at week
26, and secondary outcomes include knee joint pain, knee
joint function, knee joint stiffness, quality of life, patient
global assessment, the Osteoarthritis Research Society
International response rate and rescue medicine. A cost-
effectiveness analysis will be carried out over 26 weeks.
Ethics and dissemination The protocol has been
approved by the Medical Ethical Committee of Beijing
University of Chinese Medicine (2023BZYL0506). The study
findings will be disseminated through presentation in a
medical journal. Additionally, we plan to present them at
selected conferences and scientific meetings.

Trial registration number Chinese Clinical Trials Registry
(ChiCTR2300073383; https://www.chictr.org.cn/showproj.
html?proj=199310).

BACKGROUND

Osteoarthritis, a degenerative joint disease, is
a prevalent affliction among adults globally,
with the knee joint being the most commonly
affected.’ * Estimates published in 2020
suggest that 300million people worldwide
are affected by hip and knee osteoarthritis
(KOA).” KOA is characterised by pain and
functional limitations, which impair patients’

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Different courses of acupuncture for knee osteoar-
thritis will be compared head-to-head in this ran-
domised controlled trial.

= During the trial, various researchers will be re-
sponsible for the generation of the random number
sequence, allocation concealment, patients’ recruit-
ment, acupuncture treatment and outcome measure
assessment to control bias.

= Cost-effectiveness of acupuncture will be assessed
over 26 weeks in both 4-week and 8-week groups.

= The nature of the intervention precludes the possi-
bility of blinding both acupuncturists and patients,
which may bring bias.

= The trial will only compare two common treatment
courses of acupuncture, 4 weeks and 8 weeks,
without any comparison with other courses.

previous knee trauma being some of the asso-
ciated risk factors.'® Of note, female patients
are more likely to suffer from KOA than male
patients.1 ®In addition, the incidence of KOA
increases with age, making it a major contrib-
utor to disability in the elderly population.'®
The annual sick leave costs due to knee and
hip osteoarthritis are about €40 million for
the Dutch workforce, and KOA costs approx-
imately twice as much as hip osteoarthritis.
KOA reduces the employability of patients
and raises the cost of healthcare, which places
a heavy financial burden on individuals and
society.

Exercise therapy and weight loss have been
shown to be effective in KOA,1 but sustained
maintenance of these methods persists as
a challenge® due to depending heavily on
patient compliance.' Cognitive-behavioural
therapy may reduce pain of patients with
KOA; however, evidence is limited.® Acetamin-
ophen and non-steroidal anti-inflammatory

Jian-Feng Tu; quality of life seriously,2 * with age, gender, drugs (NSAIDs) are strongly recommended
tujianfeng1@126.com obesity, excessive physical activities and for patients with KOA in the guideline.’
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Nonetheless, using acetaminophen alone is not much of
a role.'” Taking into consideration the potential gastro-
intestinal and cardiovascular side effects, NSAIDs should
be used for shortest duration possible.'" Intra-articular
corticosteroid injections may be an effective manage-
ment strategy for patients with KOA, but prolonged usage
increases the risk of joint deterioration.'”” ™ Opioid has
limited benefits for KOA and an elevated risk of the gastro-
intestinal adverse event or somnolence."*™” Over 20% of
patients had a poor prognosis for knee replacement.'
Despite this, the demand for this treatment continues to
grow on a global scale, and young people account for an
increasing proportion. ~ Opioid misuse and considerable
growth of joint replacement requirements lead to over-
stretched healthcare systems. Urgent research is required
to develop new treatment options, evaluate the effect of
existing treatments or enhance current approaches."”

As an integral component of the long-standing prac-
tice of traditional Chinese medicine spanning over 4000
years, acupuncture has emerged as a safe and low-risk
physical therapy with demonstrated cost-effectiveness.'* >
Acupuncture is widely used in clinical practice to treat
KOA, resulting in notable improvements in pain and joint
function." ** ** In light of these findings, the American
College of Rheumatology (ACR) and American Academy
of Orthopaedic Surgeons have conditionally recom-
mended the implementation of acupuncture for KOA.**
The effect of acupuncture is inherently intertwined with
the treatment course.” ** A cumulative course of treat-
ment is required to produce and maintain the effect of
acupuncture.”’

Currently, there is a paucity of evidence on head-to-head
comparison of diverse acupuncture courses, with regard
to their effect on treating KOA. The 8-week acupuncture
courses resulted in pain relief and improved joint func-
tion among patients with KOA,*” which was consistent
with our own previous research.”® A meta-analysis has
shown that a minimum of 4-week acupuncture treatment
was needed to alleviate symptoms in patients with KOA.*
Additionally, other studies also have shown that 4-week
acupuncture for KOA can improve the patients’ pain and
dysfunction.”>* Four to 8 weeks of acupuncture for KOA
is recommended by the latest clinical practice guide-
line.”” However, it is unclear which course of acupuncture
is more effective, 8 weeks or 4 weeks, for KOA.* More
evidence is required to explain the effect of acupuncture
on KOA between different treatment courses. In order to
address this, we conduct a trial to evaluate the effect of 4
weeks vs 8 weeks of acupuncture on KOA.

METHODS

Study design

This is a pragmatic, parallel, two-arm randomised
controlled research scheduled to take place at Dong-
zhimen Hospital and Beijing Liangxiang Hospital from
August 2023 to June 2024. A total of 148 eligible patients
will be assigned randomlyin a 1:1 ratio to receive 4-week or

Figure 1 The schedule of assessments. NRS, Numerical
Rating Scale; OARSI, Osteoarthritis Research Society
International; SF-12, 12-item Short Form Health Survey;
WOMAC, Western Ontario and McMaster Universities
Osteoarthritis Index.

8-week acupuncture. Electroacupuncture (EA) treatment
will be administered three times per week for 4 or 8 weeks.
Patients with KOA in both groups will be followed up to
26 weeks. The schedule of the assessments completed by
all patients is illustrated in figure 1 and the research flow
diagram is presented in figure 2. The protocol adheres to
the principles of the Declaration of Helsinki and will be
reported in accordance with the Standard Protocol Items:
Recommendations for Interventional Trials guidelines
(online supplemental file 1).%

Recruitment

Participants will be recruited from individuals diagnosed
with KOA based on the ACR criteria.”® Announcements
will be distributed through social media (WeChat), outpa-
tient units and print advertisements. Interested patients
can contact the clinical research coordinator (CRC)
via telephone, email or WeChat to be enrolled in this
research. The CRC will inform them of the study protocol
in detail, including the purpose, procedures, time commit-
ment, potential risks and benefits associated with partic-
ipation in this trial. Following a preliminary screening
process for inclusion and exclusion, potential candidates
will be invited to undergo face-to-face screening by the
CRC, who will advise patients to maintain their existing
lifestyle. Confidentiality measures will be taken to safe-
guard patient privacy. Eligible participants will sign the
informed consent form before randomisation.

Inclusion criteria

1. Aged 45-75 years (both genders).

2. Diagnosed with KOA according to the ACR criteria.

3. Unilateral/bilateral chronic knee pain for over 3
months.

4. Radiological confirmation of KOA within 6 months
(Kellgren-Lawrence grade II or III).

-_—
Figure 2 The flow diagram of the trial. KOA, knee
osteoarthritis.
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5. The average score for knee pain during walking on flat
ground in the last week was >4 out of 10 on a Numeri-
cal Rating Scale (NRS).*

6. Written informed consent.

Exclusion criteria

1. History of knee surgery or waiting for surgery (knee
replacement or arthroscopic knee surgery).

2. Knee pain caused by other diseases (autoimmune dis-
eases, infection, malignant tumours, trauma, fracture,
joint loose bodies, severe effusion of joint cavity, lum-
bosacral vertebrae disease, gout, etc).

3. Arthroscopy within 1 year and intra-articular injection
in the past 6 months.

4. Acupuncture treatment during the past 6 months.

. Serious acute or chronic organ diseases or mental dis-

orders.

. Blood coagulation disorders.

. Pregnancy and breast feeding.

. Cardiac pacemaker and epilepsy.

. Participation in another clinical study within 1 month.

[&)8
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Randomisation

All eligible patients will be randomly allocated to either
4-week group or 8week group in a 1:1 ratio through a
random number sequence, which will be generated by a
professional statistician who is not involved in the assess-
mentor treatment of participants using SAS V.9.3 software.
This trial will use stratified block randomisation, strati-
fied by centre, with variable block length. The random
number sequence and treatment plans will be placed
inside corresponding numbered opaque envelopes. After
the baseline assessment of eligible participants by the
CRC, an independent research assistant who is separated
from the trial will assign the envelopes to acupuncturists.
The acupuncturists will ensure the envelopes are sealed
and will open them to determine which intervention
should be performed. The CRC will be responsible for
enrolling participants, obtaining informed consent and
requesting randomisation.

Blinding

In consideration of the nature of the intervention, the
acupuncturists and patients will not be blinded. The
outcome assessor and data analyst will be blinded to
group assignments. The allocation will remain undis-
closed to the outcome assessor and data analyst until the
completion of the statistical analysis.

Patient and public involvement
There is no patient or public involvement in the study
design, recruitment or conduct of the study.

Interventions

The acupuncture prescription, derived from clin-
ical practice and a prestudy,® comprises five essential
acupoints and three adjunct acupoints. The essential
acupoints consist of dubi (ST35), neixiyan (EX-LEb),
ququan (LR8), xiyangguan (GB33) and an ash point

Table 1 The adjunct acupoints

Meridian syndrome  Acupoints

Liangqgiu (ST34), zusanli (ST36), futu
(ST32), fenglong (ST40), heding (EX-
LE2)

Foot shaoyang Fengshi (GB31), waiqiu (GB36),
(lateral side of the leg) yanglingquan (GB34), xuanzhong
(GB39), zulingi (GB41)

Foot yangming
(anterior side of leg)

Foot taiyang Weiyang (BL39), weizhong (BL40),
(posterior side of the  chengshan (BL57), kunlun (BL60 )
leg)

Foot three-yin Xiguan (LR7), yinlingquan (SP9),

(medial side of the leg) xuehai (SP10), yingu (KI10), gongsun
(SP4), sanyinjiao (SP6), taichong
(LRS3), taixi (KI3)

(the acupoint where the patient reports the most intense
pain). The acupuncturist will select appropriate adjunct
acupoints based on the patient’s lesion types, which are
shown in table 1. The acupoints are localised according
to the WHO Standard Acupuncture Locations and are
presented in table 2 and figure 3. Licensed acupunctur-
ists have a minimum of 5 years’ experience in acupunc-
ture. For individuals afflicted with bilateral osteoarthritis,
both knees will be subjected to acupuncture needling.””
Conversely, patients with unilateral osteoarthritis will
receive acupuncture therapy on the affected knee.”’
Throughout the course of the trial, patients with unbear-
able pain can obtain diclofenac sodium enteric-coated
tablets (Beijing Novartis Pharma) from the CRC, who will
record the use of medication. Diclofenac sodium enteric-
coated tablets will be dispensed in sets of six tablets, 25 mg
per tablet, with instructions for patients to ingest one
orally three times a day.

Four-week group

Acupuncture treatments will consist of 12 sessions, each
lasting 30 min, and will be administered three times per
week over 4 weeks. Single-use aseptic needles (length:
25-40 mm, diameter: 0.25 mm, Hwato, Suzhou, China)
will be used. Before needle insertion, both the acupunc-
turist’s hands and acupuncture site will be strictly disin-
fected with 75% alcohol. Then, the acupuncturist will
proceed with inserting the needles through the skin,
selecting the appropriate acupuncture angle, depth
and manipulation technique as per table 2. In order
to achieve the sensation of ‘De Qi’ (a composite sensa-
tion characterised by soreness, numbness, distention or
heaviness), needles will be manually stimulated for the
duration of 10s. Paired electrodes from an EA appa-
ratus (HANS-200A acupoint nerve stimulator; Jisheng,
Nanjing, China) will be attached to needle holders at
LR8-GB33 and two adjunct acupoints. The EA stimula-
tion will be a dilatation wave of 2/100 Hz, depending on
the patient’s comfort level.

Yu'Y, et al. BMJ Open 2024;14:€079709. doi:10.1136/bmjopen-2023-079709
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Table 2 Acupoint manipulation

Acupoints Angle Depth Twisting and reinforcing De Qi
ST35 Oblique jab in the inner-up direction 0.5-1 inch Even reinforcing-reducing Yes
EX-LE5 Oblique jab in the external-superior direction  0.5-1 inch Even reinforcing-reducing Yes
LR8 Penetrating jab to GB33 1-1.5inch Reducing Yes
GB33 Penetrating jab to LR8 1-1.5inch Reducing Yes
GB34 Perpendicular inserting 1-1.5inch Even reinforcing-reducing Yes
EX-LE2 Perpendicular inserting 0.8-1 inch Even reinforcing-reducing Yes
ST34 Perpendicular inserting 1-1.2 inch Even reinforcing-reducing Yes
ST36 Perpendicular inserting 1-2 inch Reinforcing Yes
ST40 Perpendicular inserting 1-1.5inch Reducing Yes
ST32 Perpendicular inserting 1-2 inch Reinforcing Yes
GB31 Perpendicular inserting 1-1.5inch Reinforcing Yes
GB36 Perpendicular inserting 0.5-0.8 inch Even reinforcing-reducing Yes
GB39 Perpendicular inserting 0.5-0.8 inch Even reinforcing-reducing Yes
GB41 Perpendicular inserting 0.5-0.8 inch Even reinforcing-reducing Yes
BL39 Perpendicular inserting 1-1.5inch Reducing Yes
BL40 Perpendicular inserting 1-1.5inch Even reinforcing-reducing Yes
BL57 Perpendicular inserting 1.5-2 inch Reinforcing Yes
BL60 Perpendicular inserting 0.5-0.8 inch Even reinforcing-reducing Yes
KI3 Perpendicular inserting 0.5-0.8 inch Reducing Yes
KI10 Perpendicular inserting 1-1.5inch Even reinforcing-reducing Yes
SP4 Perpendicular inserting 0.5-1.2 inch Reducing Yes
SP6 Perpendicular inserting 1-1.5inch Reinforcing Yes
LR3 Perpendicular inserting 0.5-0.8 inch Even reinforcing-reducing Yes
LR7 Perpendicular inserting 1-1.5inch Even reinforcing-reducing Yes
SP9 Perpendicular inserting 1.5-2 inch Reducing Yes
SP10 Perpendicular inserting 1-2 inch Even reinforcing-reducing Yes

Reinforcing: angle <90°, frequency >120 r/min; even reinforcing-reducing: angle between 120° and 180°, frequency between 60 and 120 r/

min; reducing: angle>180°, frequency <60 r/min.

Eight-week group

Acupuncture treatments will consist of 24 sessions, each
lasting 30 min, and will be administered three times per
week over 8 weeks. All other procedures will remain
consistent with the 4-week group. The differences and
similarities between two groups are shown in online
supplemental table 1.

Outcomes

If patients have unilateral osteoarthritis, the evaluation of
outcomes will pertain exclusively to that knee. For bilat-
eral osteoarthritis, the knee with worse symptoms at base-
line will be assessed.

Figure 3 Meridian acupoint chart.

Primary outcome

The primary outcome is the response rate at week 26,
which is defined as the proportion of patients achieving
a minimal clinically important improvement (MCII).*
Specifically, the MCII is a >2-point improvement on
the NRS and a >6-point improvement on the Western
Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) function score compared with baseline.* An
11-point NRS ranges from ‘absence of pain’ (0) to ‘most
intense pain imaginable’ (10). The WOMAC function
subscale scored from 0 to 68 will be used to evaluate the
mean knee discomfort experienced over the preceding
week, with lower scores indicating better functional ability.

Secondary outcomes
Response rate at other time points
The response rate will be assessed at weeks 4, 8 and 16.

Knee joint pain
The mean pain experienced within the preceding week
will be measured using an 11-point NRS and the WOMAC

4
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pain subscale at weeks 0, 4, 8, 16 and 26. The WOMAC
pain subscale that ranges from 0 to 20 comprises five
items.*' Higher scores are indicative of increased pain.

Knee joint function

The average function of the last 7days will be measured
using the WOMAC function subscale at weeks 0, 4, 8,
16 and 26. The tool has a range of 0-68, encompassing
17 items. Lower scores on this subscale are indicative of
superior physical function.*!

Knee joint stiffness

The mean stiffness throughout the preceding week will
be assessed via the WOMAC stiffness subscale at weeks 0,
4, 8, 16 and 26. The WOMAUC stiffness subscale ranges
from 0 to 8, including two items, with higher scores indi-
cating increased stiffness.!

Quality of life

The evaluation for the standard of living will be performed
at weeks 0, 4, 8, 16 and 26, following the randomisation
process, by mean of the 12-item Short Form Health
Survey (SF-12) 2 The SF-12 comprises of both mental and
physical domains, and each domain is calibrated from 0
to 100. Higher scores on the scale indicate an improved
quality of life.

Patient global assessment

The singular item of the patient global assessment
concerns the knee symptoms experienced by participants
during the preceding week. Using the Visual Analogue
Scale, which ranges from 0 to 100, the severity of the
disease is positively correlated with the magnitude of the
score. This inquiry will be administered at weeks 0, 4, 8,
16 and 26.

The Osteoarthritis Research Society International response rate
The proportion of subjects with improvement in pain or
function 250% and absolute change 220, or enhancement
in a minimum of two of the following: pain >20% and
absolute change >10, function >20% and absolute change
210, and patient global assessment >20% and absolute
change >10.* The Osteoarthritis Research Society Inter-
national response rate will be assessed at weeks 4, 8, 16
and 26.

Rescue medicine

Any use of diclofenac sodium enteric-coated tablets will
be quantified at weeks 4, 8, 16 and 26.

Safety

For adverse events that occur during the trial, researchers
should record the appearance time, duration, classifica-
tion, severity, remedial actions taken, remedial process,
final resolution, etc on the case report form (CRF). More-
over, researchers will assess the correlation between the
intervention and the adverse event, in conjunction with
other potential causative and confounding factors, in a
comprehensive manner. In the event of serious adverse

occurrences, researchers should immediately address
and report to the principal investigator. Adverse events
comprise subcutaneous haematoma, unrelenting post-
injection pain, pruritus at the needle puncture location,
etc. It is imperative that all adverse events are meticu-
lously tracked until resolution or stabilisation is achieved.

Sample size

Drawing upon the team’s prior research, the anticipated
response rates for the 4-week and 8-week groups are 35%
and 60%.%® The sample size of 59 patients in each group
was calculated to provide 80% power, with a two-tailed o
level of 0.05, using PASS V.15.05 software. This requires
74 patients per group allowing for 20% dropout.

Data analysis

Using IBM SPSS V.26.0 software for statistical analysis,
p<0.05 will be deemed statistically significant. Measure-
ment data will be tested for normality. For those
conforming to a normal distribution, the mean and SD
will be calculated. For those that do not, median (IQR)
will be calculated, and percentages will be used for
enumeration data. All randomised cases will be included
into intention-to-treat analysis, and missing data will be
filled in using multiple imputation. Per-protocol analysis
will only include the cases that fully complied with the
trial protocol and will be used for the primary outcome
as sensitivity analysis. If measurement data conform to
a normal distribution, it will undergo t-test analysis. On
the other hand, if it does not conform to normal distribu-
tion, it will be subjected to Mann-Whitney test. Enumera-
tion data will be analysed via ” test or Fisher’s exact test.
NRS and WOMAC scores at multiple time points will be
compared using a mixed-effects model with repeated
measure as sensitivity analysis. Subgroup analysis will be
used for potential confounders such as age, gender and
weight, and affected knee. Cost-effectiveness of acupunc-
ture will be assessed over 26 weeks in both 4-week and
8-week groups.

Data management

The data collector and entry clerks, data manager, stat-
istician and outcome assessor will undergo training in
data management. At the end of the treatment phase,
all participant data will be completed and recorded on
the original CRFs. The data will be entered into Excel
spreadsheets by the data entry clerks in time, following
which the accuracy of the two datasets will be compared
by the data manager. Any discrepancies will be corrected
in accordance with the original CRFs.

All paper files related to the research will be preserved,
and electronic documents will be securely stored on a
password-protected computer. These research docu-
ments, whether in paper or electronic form, will be
retained for a minimum of 5 years following publication.
If readers and reviewers have any questions regarding
our published data, they can contact the corresponding
author to request for the original data. Patient private

Yu'Y, et al. BMJ Open 2024;14:€079709. doi:10.1136/bmjopen-2023-079709
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information, including their name and telephone
number, will be safeguarded. The trial has a low risk of
safety and is not designed for interim analyses. Therefore,
a Data Monitoring Committee will not be established.

Quality control

Patients will be included in strict accordance with diag-
nosis, inclusion and exclusion criteria. Standard oper-
ating procedures will be developed for each aspect of
the trial to ensure uniformity in its implementation and
provide a reference in case of disagreements. Researchers
will undergo uniform training that covers the study objec-
tives, treatment standards, random allocation, acupunc-
ture techniques and assessment forms. Moreover, they
should strictly follow the subject design plan, fill in the
CRF carefully and objectively, and record truthfully all
kinds of problems that arise in the clinical trial. Compli-
ance control will be reinforced by registering participants’
contact information and then making an appointment
in advance for them to come for the treatment. The
inspector will regularly check the trial records. Any prob-
lems encountered will be reported to the supervisor
promptly, and strict measures will be taken to identify
and solve them. During the trial, various researchers will
be responsible for the generation of the random number
sequence, allocation concealment, patients’ recruitment,
acupuncture treatment and outcome measure assessment
to control bias.

Ethics and dissemination

This protocol has been approved by the Medical Ethical
Committee of Beijing University of Chinese Medicine
(2023BZYL0506) and registered on Chinese Clinical
Trials Registry (ChiCTR2300073383). The participants’
information will be kept anonymous and confidential.
They can make the decision to withdraw from the trial at
any time. All information will be encrypted and only the
designated researcher can access it. The study findings
will be disseminated through presentation in a medical
journal. Additionally, we plan to present them at selected
conferences and scientific meetings.

Synthesis

Our clinical trial incorporates rigorous scientific method-
ologies and comprehensive outcome measures to assess
treatment response, and we will provide a high-quality
report on the difference in acupuncture treatment effect
between 4 and 8 weeks. It is an innovative and practical
approach, and the research will provide strong clinical
evidence on the effect of various acupuncture treatment
courses. All participants will receive acupuncture treat-
ment throughout the trial, without a placebo control
group, which will promote their compliance.

These findings will enhance the high-quality evidence
on the effect of different acupuncture treatment courses.
Furthermore, this research will provide invaluable
insights into developing effective and practical treatment
plans for patients with KOA. It will help make medical

decisions, improve health insurance reimbursement
programmes and ensure efficient allocation of precious
healthcare resources.

Limitations

First, the nature of the intervention and a lack of
completely inert sham needles preclude the possibility
of blinding both acupuncturists and patients.44 However,
data analysts and outcome assessors will be blinded, and
acupuncturists will receive training in how to minimise
bias by interacting less with patients. Second, only patients
with Kellgren-Lawrence grade II or III will be included
in this trial and results of the research will not be gener-
alised to patients with Kellgren-Lawrence grade IV, who
might require longer treatment courses. Third, the trial
will only compare two common treatment courses of
acupuncture, 4 weeks and 8 weeks, without any compar-
ison with other courses.

Trial status
This trial is currently recruiting participants.
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