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Introduction: Osteoarthritis (OA) is the most prevalent disorder of articulating joints in humans. As one of
the steps of advanced pharmacological management, intra-articular treatment is applied in knee OA.
However, there is no clinical practice guideline (CPG) involving intra-articular injection for knee OA.
Here, we will develop a CPG according to a recognized methodology.
Methods and analysis: We will develop the new CPG according to the Institute of Medicine, the Appraisal
of Guidelines for Research & Evaluation Ⅱ (AGREE Ⅱ), and WHO guideline handbook and make recom-
mendations based on systematic reviews. We will establish a Guideline Working Group (including a
Guideline Steering Subgroup, a Guideline Development Subgroup, and a Guideline Secretary
Subgroup); formulate clinical questions in the form of Population, Intervention, Comparison, Outcomes
(PICO); and complete a literature search. The consensus will be developed through evidence syntheses
and the Delphi method. We will also consider patients’ values or preferences, peer review results, and
declaration of interests in developing CPG. The present CPG was registered on the International
Practice Guidelines Registry Platform (http://www.guidelines-registry.org/), and the registration number
is IPGRP-2016CN004.
Ethics and dissemination: The protocol will provide us a roadmap to systematically develop evidence-
based CPG for intra-articular injection for knee OA. The work will be disseminated electronically and
in print. The guideline would be the first CPG that is developed primarily by orthopedic specialists in
China and strictly based on systematic methodology.
� 2017 The Authors. Published by Elsevier Ltd on behalf of Surgical Associates Ltd. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Background

1.1. Description of condition

Osteoarthritis (OA) is the most prevalent disorder of articulat-
ing joints in humans and represents a major burden on public
health worldwide [1–4]. It results in disability among older people.
In epidemiology, half of the world’s population aged 65 years or
older has OA. Specifically, knee OA involves the largest synovial
joints in human, which is prevalent in middle-aged or older people
[5]. In estimate, the prevalence of knee OA is more than 250 million
patients worldwide [6]. Knee OA involves pathological features
such as cartilage degeneration, bone remodeling, and inflamma-
tion. The clinical features of knee OA is mainly characterized by
pain, swelling, and joint dysfunction [7]. The symptomatic knee
OA affects 24% of the general population [8]. Furthermore,
symptomatic knee OA may be associated with an increased risk
of all-cause mortality [9–11]. Thus, the purpose of the treatment
for knee OA is to alleviate pain and to improve joint function and
quality of life.
1.2. Description of interventions

A large number of primary studies were conducted to evaluate
knee OA treatments in nonpharmacological, pharmacological, and
surgical therapy [12]. However, many limitations such as study
design, risk of bias, sample size and individual characteristics hin-
dered the transformation from literature to practice. Therefore,
recommendations for the treatment of knee OA have been devel-
oped by academic societies including the American Academy of
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Orthopaedic Surgeons (AAOS) [13], the UK National Institute for
Health and Care Excellence (NICE) [14], the Osteoarthritis Research
Society International (OARSI) [12], the American College of
Rheumatology (ACR) [15], and the European League Against
Rheumatism (EULAR) [16]. However, Feuerstein et al. [17] used
the AGREE II instrument to assess the quality of 13 guidelines
and concluded that the lowest score was recorded in the domains
of comment on conflicts of interest. Thus, optimal clinical practice
guidelines (CPGs) are defined as recommendations that are
informed by an evaluation of evidence, a development of
recommendation strength, and an assessment of the benefits and
harms of alternative care options by the Institute of Medicine
(IOM) [18]. Unfortunately, the Chinese medical evidence was not
evaluated or used in the aforementioned guidelines. Furthermore,
no evidence-based guideline for knee OA was currently developed
in China.
1.3. Description of intra-articular interventions

As one of the steps of advanced pharmacological management
in persistent symptomatic OA patients, intra-articular treatment
may be applied in a condition that contraindicates the use of
NSAIDs or if the patient is still symptomatic despite the use of
NSAIDs or was severely symptomatic [19]. Traditionally, hyaluro-
nic acid (HA) and corticosteroids have been the most commonly
used intra-articular interventions [20]. Recently, regenerative
medicine products including mesenchymal stem cells (MSCs),
platelet-rich plasma (PRP), autologous conditioned serum (ACS),
and other agents such as intra-articular morphine present promis-
ing outcomes in the treatment of knee OA.
1.4. Why is it important to develop this CPG?

However, there was no CPG involving intra-articular injection
for knee OA. Therefore, we aimed to develop a practical and appli-
cable CPG for the intra-articular injection for knee OA using the
Grading of Recommendations Assessment, Development and Eval-
uation (GRADE) [21] to provide evidence-based recommendations
regarding intra-articular injection to clinicians, nurses, and
patients.
2. Objectives

The protocol will provide us a roadmap to systematically
develop an evidence-based CPG for the intra-articular injection
for knee OA. The guideline would be the first CPG developed pri-
marily by orthopedic specialists in China, strictly based on the
IOM’s new guideline definition, World Health Organization
(WHO) guidelines making handbook, GRADE system, AGREE Ⅱ
instrument, and RIGHT statement. The guideline will provide stan-
dards for treating knee OA and will help perform intra-articular
injection.
3. Methods

3.1. Principle

The CPG will be developed following the new guideline defini-
tion from the IOM [18] and AGREE Ⅱ instrument [22]. We also
adhere to the WHO handbook for guideline development [23].
We have registered the guideline on International Practice Guide-
lines Registry Platform (http://www.guidelines-registry.org/), and
the registration number is IPGRP-2016CN004.
3.2. Guideline development institutions, target users, and population

The guideline was launched at the 11th COA International Con-
gress in Beijing by the Chinese Orthopedic Society, Chinese Ortho-
pedic Journal, and Arthritis Clinic & Research Center, Peking
University People’s Hospital in November 2016. Methodological
support will be provided by the Chinese GRADE Center. The title
of the guideline will be ‘‘guideline for the intra-articular injection
for knee osteoarthritis.” The target end users of the guideline are
orthopedists, physical therapists, rheumatologists, and nurses.
The target populations are patients with knee OA who could be
treated with intra-articular injection. The content of the guideline
is about the clinical safety and efficacy of medicine products
through intra-articular injection.

3.3. Guideline working group

The Guideline Working Group will be established in December
2016, and it will have three subgroups: the Guideline Development
Group, the Guideline Steering Group, and the Guideline Secretary
Group. To ensure fair representation by gender and region, the
Guideline Working Group will comprise 30 members from multi-
ple fields, as follows: 17 orthopedists (especially who majored
knee joint surgery), 2 rheumatologists, 1 physical therapist, 2
evidence-based medical experts, 2 medical laboratory scientists,
2 pharmacologists, 1 statistician, 1 health economist, 1 Chinese
medicine practitioner, and 1 nurse. The proportion of females will
be not less than 10%. The following items will be the mission of the
Guideline Development Group: (1) to define the scope of the
guideline, draft the Population, Intervention, Comparison, Out-
comes (PICOs); (2) to grade the quality of the evidence; (3) to draft
preliminary recommendations; (4) to write the draft guideline;
and (5) to publish and promote the guideline.

The Guideline Steering Group comprised 8 members, including
3 orthopedists, 1 evidence-based medical expert, 1 rheumatologist,
2 physical therapists, and 1 health economist physician. The fol-
lowing items will be the mission of the Guideline Steering Group:
(1) to approve the PICOs; (2) to supervise the literature search and
systematic reviews; (3) to check the grade of the evidence; (4) to
draft the final recommendations using the modified Delphi
approach; and (5) to approve the publication of the guideline.

The Guideline Secretary Group will comprise 6 members,
including 3 evidence-based medical experts, 1 statistician, and 2
orthopedists. The following two items will be the mission of the
Guideline Secretary Group: (1) to perform a literature search and
complete systematic reviews and (2) to investigate patients’ views
and preferences.

3.4. Declaration of interests and funding support

All members of the Guideline Development Group, the Guide-
line Steering Group, and the Guideline Secretary Group will be
required to complete declaration of conflicts of interest forms
before attending the guideline meetings to judge their potential
conflicts of interest.

3.5. Formulating questions and choosing outcomes

After the scope of guideline is proposed by the Guideline Devel-
opment Group and approved by the Guideline Steering Group, we
will finalize the PICOs. The Guideline Development Group will
choose the clinical outcomes and classify them according to their
importance by consensus. The scores of the outcomes range from
1 to 9. According to this scale, 7–9 will be considered critical,
4–6 important, and 1–3 not important [21]. After rating the clinical
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outcomes, we will formulate the clinical questions according to the
PICOs principle.

For example:
Does HA intra-articular injection can be used for symptomatic

knee OA patients?
P: all patients with symptomatic knee OA;
I: patients who receive HA intra-articular injection;
C: patients who do not receive HA intra-articular injection;
O: VAS scale, WOMAC, SF-36, and adverse effects.

3.6. Evidence retrieval and synthesis

3.6.1. Databases
We will systematically review the literature (until Dec 31,

2016) in MEDLINE, Embase, Cochrane Library, and three Chinese
literature databases (CNKI, CBM, and WanFang).

3.6.2. Search terms
The following MeSH items and free words will be taken to bal-

ance the search sensitivity and specificity: osteoarthritis, knee,
intra-articular, drugs, hyaluronic acid, corticosteroids, mesenchy-
mal stem cells, platelet-rich plasma, and autologous conditioned
serum. Before literature research, a detailed search strategy will
be developed and confirmed with the help of an evidence-based
medicine expert. The pre-search will be conducted to validate
the stability of the search strategy. Gray studies were identified
from the reference of included literature through the manual
review. No restrictions were made on the publication language.

3.6.3. Pilot search
To ensure the stability and consistency of the literature selec-

tion process, the numbers of the systematic reviews will perform
a pre-selection test. We will randomly select the number of bibli-
ographical references for the pre-selection test. By summarizing
the results of our literature selection and discussing the inconsis-
tencies, we hope that all of the numbers will have a definite under-
standing of the inclusion and exclusion criteria for each systematic
review.

3.6.4. Literature selection
We will identify relevant studies including systematic reviews,

meta-analysis, and original studies. After excluding the studies that
were not relevant using the titles and abstracts, we will include a
number of studies for full-text reading. All members of the Guide-
line Secretary Group will be divided into three groups and perform
literature selection.

3.6.5. Evidence syntheses
The high-quality systematic reviews published in the last 2

years will be used directly. We will update the high-quality sys-
tematic reviews when they are published beyond 2 years. If we
get low-quality systematic reviews or no systematic review, the
Guideline Secretary Group will perform new systematic reviews
and synthesize the current evidence.

3.6.6. Evidence assessment
The GRADE instrument will be used to assess the quality of evi-

dence and to develop recommendations. According to the GRADE
instrument, the quality of evidence is classified as high, moderate,
low, and very low. Randomized controlled trials (RCTs) are
regarded as high-quality evidence while observational studies as
low-quality evidence. We will conduct the assessment of evidence
across studies on an outcome-by-outcome basis. The guideline
methodologists will be responsible for quality assessment, drafting
the evidence summaries, and presenting these summaries at the
Guideline Development Group meeting.
3.7. Patients’ values and preferences

Patients’ values and preferences about intra-articular injection
will be investigated by consulting with the knee OA patients. The
results of the feedback from patients will be submitted to the
Guideline Steering Group and the Guideline Development Group
to consider the formulation of recommendations.
3.8. Developing recommendations

After completion of the GRADE evidence profile, the Guideline
Development Group will draft preliminary recommendations
based on the quality of evidence, the weighing between the bene-
fits and the harms, patients’ values and preferences, and the health
economic features. The Guideline Development Group will develop
the draft recommendations through 2–4 rounds of the Delphi pro-
cess [24] and will submit the draft recommendations to the Guide-
line Steering Group for final approval. GRADE Grid instrument will
be used to reach our consensus [25]. Five choices (‘‘strong recom-
mendation,” ‘‘weak recommendation,” ‘‘unclear recommendation,”
‘‘weak not recommendation,” and ‘‘strong not recommendation”)
will be used for each recommendation item on the questionnaire.
For each item, if more than 50% of the experts vote for any choice
except the ‘‘unclear” one or if more than 70% of the experts vote for
one of the two choices on the same side, this will mean that con-
sensus on the item has been reached. Otherwise, the item will be
deemed controversial and will need one more round of the Delphi
process.
3.9. Peer review of guideline

The guideline will be submitted to external experts for peer
review. The Guideline Development Group will record the review
process and collect the proposals from reviewers. After discussion
about the thoughts and opinions from the peer reviewers in the
Guideline Development Group, some recommendations or their
strengths may be revised if necessary. Moreover, the responses to
reviewers are needed to bring back and submit to the Guideline
Steering Group.
3.10. Reporting, publishing, and updating of the guideline

The guideline will be drafted and reported according to the for-
mat recommended by the Essential Reporting Items for Practice
Guidelines in Healthcare (RIGHT) working group [26]. It is esti-
mated that the full text will be published in 1 or 2 years. The guide-
line will be translated into English and Chinese and published in
relevant journals. We also plan to update the guideline every 2
years or when new evidence is published.
3.11. Promotion, implementation, and evaluation of the guideline

After the publication of the guideline, it will be promoted by the
Chinese Orthopaedic Association and the Chinese Medical Society
in the following ways: (1) The guideline will be presented at con-
ferences relating to OA diseases for 3 years; (2) a learning program
for the guideline will be organized for orthopedists, rheumatolo-
gists, and nurses in China; (3) the brief and standard edition of
the guideline will be published in newspaper, handbooks, pam-
phlet, and other medical journals; and (4) the Chinese, English,
or other language version of the guideline will be placed on popu-
lar medical or official health web sites or APP.
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