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Background

Osteoarthritis (OA) is a degenerative disease of middle-
aged and elderly people caused by cartilage degeneration, 
fibrosis, wear and tear off, subchondral bone sclerosis, cystic 
degeneration, osteophyte formation at the joint margins, 
synovitis hyperplasia, which leads to contracture of joint 
capsule and ligament (1). It is characterized by articular 
cartilage destruction, mainly manifested as bone friction, 
morning stiffness, pain and joint movement disorder and 
so on (2). The common parts of OA involvement are the 
hands, knees, hips and spine, which are the main causes 
of pain and disability (3). OA can be divided into primary 
OA and secondary OA according to the etiology. At 
present, the cause of primary OA is not clear. Secondary 
OA is secondary to any joint injury or disease, such as 
meniscus injury, intra-articular or periarticular fracture, 
ligament injury, congenital deformity or dislocation, etc. 
The incidence of OA increased significantly with age (4), 
10–17% in the population over 40 years old, 50% in the 
population over 60 years old, and 80% in the population 
over 75 years old, and the disability rate was 53% (5). The 
incidence of OA is higher in females than in males, and 
higher in rural areas than in urban areas (4). OA not only 
causes the decline of patients’ physical function, quality of 
life and social participation, but also brings huge burden 
to the society (6). According to statistics, by 2015, the 
proportion of the population over 60 years old in China 
was 15.5% (7). With the increase of the proportion of the 
elderly population, it is estimated that nearly 400 million 
people will suffer from OA by 2030.

In recent years, the American College of Rheumatology 
(ACR) (8), the European League Against Rheumatism 
(EULAR) (9), the American Academy of Orthopaedic 
Surgeons (AAOS) (10) and the international Osteoarthritis 
Research Society International (OARSI) (11), etc. International 
academic organizations have formulated or revised their 
own OA diagnosis and treatment guidelines. The Chinese 
Rheumatology Association (CRA) (5), the orthopedic 
Professional Committee of the Chinese Association of 
Integrative Medicine (12) and the joint surgery group of 
Chinese Orthopaedic Association (13) have also issued OA 
diagnosis and treatment guidelines. The above guidelines 
provide an important reference for the clinical diagnosis 
and treatment of OA in China. However, After evaluation 
based on the Appraisal of Guidelines for Research and 
Evaluation (AGREE II) (14,15) and Reporting Items for 
Practice Guidelines in Healthcare (RIGHT, http://www.right-
statement.org) (16,17), it was found that some OA guidelines 
had not been registered and drafted guideline protocol, the 
retrieval of relevant evidence was not comprehensive, the 
investigation of clinical question was not conducted, the 
grading of evidence quality and recommendation strength 
was lacking, and external review and conflict of interest 
were not reported (Table 1). In view of this, the working 
group of this guideline developed the 2019 version of OA 
diagnosis and treatment guidelines, aims to serve as a tool for 
Chinese clinicians for the best decisions-making on diagnosis 
and treatment of OA. We present the following article in 
accordance with the RIGHT reporting checklist (available at 
http://dx.doi.org/10.21037/atm-20-4665).

Abstract: Osteoarthritis (OA) is a degenerative disease of middle-aged and elderly people, contributed 
a higher burden of disease in China and the world. In 2017, under the support of the Rheumatology and 
Immunology Expert Committee of the Cross-Strait Medical and Health Exchange Association. The 
objective was to develop an evidence-based diagnosis and treatment guideline for OA in China based on 
emerging new evidence. The guideline was registered at International Practice Guidelines Registry Platform 
(IPGRP-2018CN028). The grading of recommendations assessment, development and evaluation (GRADE) 
approach was used to rate the quality of evidence and the strength of recommendations, and the RIGHT 
(Reporting Items for Practice Guidelines in Healthcare) checklist was followed to report the guideline. The 
guideline provides recommendations for the OA diagnosis, disease risks monitoring and evaluate, treatment 
purpose and physical, medical and surgical interventions. This guideline is intended to serve as a tool for 
Chinese clinicians for the best decisions-making on diagnosis and treatment of OA.
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Table 1 Comparison of main OA guidelines in China and abroad

1 2 3 4 5 6 7 8

Formulating organs ACR EULAR AAOS OARSI Chinese  
Rheumatology 

Association

Joint Surgery 
Group of  
Chinese  

Orthopaedic  
Association

Orthopedic  
Professional  

Committee of 
the Chinese 
Association 

of Integrative 
Medicine

Rheumatology and 
Immunology  
Specialized  
committee,  

Cross-Straits  
Medicine Exchange  

Association

Release time 2012 2018 2013 2014 2010 2018 2018 2020

Published journals Arthritis 
Care & 

Research

Annals 
of the 

Rheumatic 
Diseases

Journal of the  
American 

Academy of 
Orthopaedic 

Surgeons

Osteoarthritis 
and Cartilage

Chinese  
Journal of 

Rheumatology

Chinese  
Journal of  

Orthopaedics

National  
Medical  

Journal of 
China

Annals of 
Translational 

Medicine

Whether the registration 
was made in advance

× × × × × × × √

Whether to write a  
protocol for the  
guidelines

× × × × × × × √

Whether it is a  
multidisciplinary expert 
group

√ √ √ √ × × × √

Whether clinical issues 
have been investigated

× × × × × × × √

Whether there is a  
detailed retrieval  
strategy

√ × √ × × × × √

Whether the quality of  
evidence has been 
graded

√ √ √ √ × × × √

Whether  
recommendations are 
graded

× √ √ √ × × × √

Whether the consensus 
approach is reported

√ √ √ √ × × × √

Whether to conduct an 
external review

× √ √ × × × × √

Whether to report  
conflict of interests

√ √ √ × × × × √

Number of references 
for systematic review

9 1 93 59 0 26 11 57

Number of references 
for RCT

2 4 223 50 0 10 5 20

1. American College of Rheumatology 2012 Recommendations for the Use of Nonpharmacologic and Pharmacologic Therapies in  
Osteoarthritis of the Hand, Hip, and Knee (8). 2. 2018 update of the EULAR recommendations for the management of hand osteoarthritis (9). 3. 
Treatment of osteoarthritis of the knee: evidence-based guideline, 2nd edition (10). 4. OARSI guidelines for the non-surgical management of 
knee osteoarthritis (11). 5. The guideline for diagnosis and treatment of osteoarthritis (5). 6. Osteoarthritis diagnosis and treatment guideline 
[2018] (13). 7. Integrated Traditional Chinese and Western Medicine Guideline to Knee Osteoarthritis (12). 8. Guidelines for the diagnosis and 
treatment of osteoarthritis in China (2019 edition). OA, osteoarthritis; ACR, American College of Rheumatology; EULAR, European League 
Against Rheumatism; AAOS, American Academy of Orthopaedic Surgeons; OARSI, International Osteoarthritis Research Society International.
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Methods

Guideline sponsors and panel members

This guideline is sponsored by the Rheumatology and 
Immunology Expert Committee of the Cross-Strait 
Medical and Health Exchange Association. The launch time 
was December 21, 2017, and the final date was February 
23, 2019. The 6th Annual Symposium on Rheumatology 
and Immunology of the Cross-Strait Medical and 
Health Exchange Association in Beijing. This guideline 
has established a multidisciplinary expert group, which 
mainly includes experts in rheumatology, orthopedics, 
rehabilitation, imaging and evidence-based medicine. All 
panelists filled out a declaration of interest form, indicating 
that there are no conflicts of interest directly related to this 
guideline.

Guideline registration and proposal writing

This guideline has been registered on the International 
Practice Guidelines Registry Platform (http://www.
guidelines-registry.org) (registration number IPGRP-
2018CN028) (18), readers can contact the registration 
platform to request guideline protocol. The design and 
formulation of this guideline are in accordance with the 
“World Health Organization Handbook for Guideline 
Development” published in 2014 (19) and the “Basic 
Methods and Procedures for the Development/Revision 
of ‘Clinical Diagnosis and Treatment Guidelines’” (20) 
issued by the Chinese Medical Association in 2016. And in 
accordance with the AGREE II instrument and RIGHT 
reporting checklist.

Target users and guideline audience

This guideline is intended for rheumatologists, orthopaedic 
surgeons, rehabilitation physicians, clinical pharmacists, 
diagnostic imaging physicians, and professionals related to 
the diagnosis and management of OA in western medicine, 
integrated traditional Chinese and western medicine, and 
traditional Chinese medicine. The target population of the 
guideline is OA patients.

Selection and determination of clinical questions

The expert group used the form of questionnaire  
survey (21) to select clinical questions of concern to 
physicians. Through systematic review of published 

guidelines and systematic reviews in the field of OA, 
the working group formulated 39 clinical questions 
and conducted a survey of the importance of clinical 
questions. In the first round of investigation, 22 members 
of the consensus expert group were surveyed, and 66 
questionnaires from the nationwide rheumatology 
departments were collected. After integration, a total of 
28 clinical questions were collected. Based on the survey 
results and the discussions of the guideline working group, 
16 clinical questions were finally included as questions to be 
addressed by this guideline.

Retrieval of evidence

The expert group deconstructed the clinical questions 
and outcome that were finally included according to 
the PICO (Population, Intervention, Comparison, and 
Outcome) framework, and retrieved according to the 
deconstructed questions: (I) MEDLINE, Cochrane 
Library, Epistemonikos, China Biology Medicine (CBM), 
Wanfang, and China National Knowledge Infrastructure 
(CNKI) databases, which are mainly included systematic 
reviews, meta-analyses, and network meta-analyses, and 
the search time is from inception to August 2018; (II) 
UpToDate, DynaMed, MEDLINE, CBM, Wanfang, 
and CNKI databases, mainly included original studies: 
randomized controlled trials (RCT), cohort studies, case-
control studies, case series, epidemiological investigations, 
etc. The search time is from inception to November 2018; 
(III) National Institute for Health and Care Excellence 
(NICE), National Guideline Clearinghouse (NGC), 
official websites such as Scottish Intercollegiate Guidelines 
Network (SIGN), ACR, EULAR, and Asia-Pacific League 
of Associations for Rheumatology (APLAR), as well as 
MEDLINE and CNKI databases, mainly search related 
guidelines in the OA field; (IV) supplementary search for 
some other websites such as Google Scholar. Evidence was 
selected in the order of systematic reviews, RCTs, cohort 
studies, and case-control studies. This guideline finally 
included 58 systematic reviews and 27 RCTs.

Evaluation and classification of evidence 

The expert group used the A MeaSurement Tool to Assess 
systematic Reviews (AMSTAR) scale (22) to conduct 
bias risk assessment for the included systematic reviews, 
meta-analyses, and network meta-analyses. Use of the 
Cochrane bias risk assessment tool [risk of bias (ROB), for 

http://www.guidelines-registry.org
http://www.guidelines-registry.org
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RCTs] (23), diagnostic quality assessment tools (Quality 
Assessment of Diagnostic Accuracy Studies, QUADAS-2, 
for diagnostic accuracy tests) (24), Newcastle-Ottawa 
Scale (NOS, for observational studies) (25) and other 
methodological quality evaluation of the corresponding 
type of original research; the evaluation process was 
completed independently by two reviews. Disagreements 
were solved through discussion or consultaion with a third 
party. Use the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) method (26-29) 
to classify the body of evidence and recommendations. 
The certainty of the body of evidence were graded as high 
(Level A), moderate (Level B), low (Level C), or very low 
(Level D). The strength of recommendations was graded 
as strong (Class 1) or weak (Class 2).

Formation of recommendations

Based on the summary table of domestic and foreign 
evidence provided by the evidence review team, and 
considering the preferences and values of Chinese patients, 
the cost of the intervention and the balance of benefits and 
harms, the expert group formulated 16 recommendations. 
Three face-to-face consensus meetings were held in 
Beijing on March 9 & May 26, 2018, and Guangzhou on 
December 14, 2018. A total of 405 feedback comments 
were collected, and the expert group discussed and reviewed 
all recommendations and the quality of the evidence. The 
recommendations and draft guideline were approved by the 
Rheumatology and Immunology Expert Committee of the 
Cross-Strait Medical and Health Exchange Association.

Guideline update

This guideline plans to update the recommendations in 
2022. The update method will follow the international 
guideline update process (30,31).

Recommendations

Clinical question: how to diagnose OA patients?

Recommendation 1: it is recommended that clinicians 
diagnose OA under the premise of excluding other 
types of joint diseases based on the main clinical 
manifestations such as pain in joint activity and 
morning stiffness (≤30 minutes) (1B) 
The main clinical manifestations of OA patients include: (I) 

pain during joint movements, which can affect the range of 
joint movements in the late stages, and persistent pain and 
rest pain. (II) Morning stiffness: joint stiffness and tightness 
in the morning, can be relieved after exercise. The duration 
of joint stiffness in OA patients is short, generally less than 
15 minutes, and a few more than 30 minutes (32). Diagnosis 
is generally made based on the main clinical manifestations, 
and imaging studies can be omitted (33). For imaging 
studies, ordinary X-ray examination is preferred. For 
further evaluation of soft tissue, it is recommended to 
choose ultrasound or magnetic resonance (MRI), and 
bone tissue examination to choose CT or MRI (33). The 
imaging findings of OA mainly include asymmetric joint 
space stenosis, subchondral bone sclerosis and/or cystic 
degeneration, and osteophyte formation at the joint edges. 
OA patients generally have no special findings in laboratory 
tests, and are mainly used for differential diagnosis. The 
OA knee, hip, hand, and shoulder classification standards 
released by the ACR from 1986 to 1995 combine clinical, 
radiological, and laboratory standards (32,34-37), and have 
a high sensitivity and specificity for the diagnosis of OA. 
The specific conditions of the patient refer to the diagnosis.

Clinical question: how to evaluate OA patients?

Recommendation 2: it is recommended that clinicians 
evaluate patients comprehensively based on risk factors 
(weight load, inflammation, metabolism, etc.), clinical 
manifestations and position of joint involvement (1B) 
The occurrence of OA is related to many factors. Some 
certain occupational activities and sports may make 
repetitive pressure on joints and destroy articular cartilage, 
and then osteophyte and subchondral cyst are formed. A 
study published in 2017 (38) shows the risk of knee OA will 
be increased in people with joint weight-bearing (OR =3.29, 
95% CI: 1.76, 6.15). Another study published in 2017 (39) 
shows the risk of hip OA in senior athletes is increased, 
especially in handball, football and hockey players. Analysis 
of 26.2 million employees in German health insurance 
database shows that occupations with high knee joint load 
is in high risk of knee OA (40). Overweight and obesity will 
also bring more load to the joints, especially hips and knees. 
The increase of joint load leads to the destruction of cartilage 
integrity and the reconstruction of subchondral bone, which 
cause in OA. A study published in 2015 (41) shows the 
risk of knee OA is higher in overweight people (OR =1.98, 
95% CI: 1.57, 2.20) and higher in obese people (OR =2.66, 
95% CI: 2.15, 3.28), and 24.6% newly diagnosed knee 
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OA was caused by overweight or obesity. Congenital joint 
deformities or defects, as well as other factors resulting in 
bone, cartilage, ligament, meniscus and muscle damage, will 
lead to joint structural instability and joint biomechanical 
changes. Dysplasia of the hip (42), misaligned joints (43) and 
arched legs (44) are also risk factors for OA. Patients with 
knee extensor weakness (45), genu varus (46) and genu joint 
injury (47) also have significantly increased risks of OA. 
The mediators produced by joint inflammation may destroy 
synovium and articular cartilage which will result in OA (48).  
The change of metabolic environment may lead to the 
disorder of bone metabolism, so patients with diabetes (49),  
hypertension (49), gout (50), calcium pyrophosphate 
deposition disease (51) and hemochromatosis (52) have 
remarkable high risks of OA (53). Clinicians need to select 
the best treatment plan according to the comprehensive 
evaluation of these risk factors, combined with the clinical 
manifestations and the location of the disease.

Clinical question: what is the treatment purpose for OA 
patients?

Recommendation 3: the purpose of OA treatment is to 
relieve pain, prevent deformity, improve function and 
life quality (1B)
OA is a chronic degenerative disease of skeletal muscle 
system, which causes pain and joint dysfunction, and affects 
the quality of life. If it can’t be treated in time, it may 
cause joint deformity eventually (5). The key point of OA 
treatment is to relieve pain and improve joint function, so as 
to improve the quality of life (13,54).

Clinical question: do OA patients need to control weight?

Recommendation 4: it is recommended that OA 
patients should control their weight, and those who are 
overweight or obese should lose weight (1A)
A study published in 2016 (55) on the relationship between 
overweight or obesity and OA in Chinese shows the 
proportion of obesity in knee OA population is 2.06 times 
higher than that in non-knee OA population (OR =2.06, 
95% CI: 1.43, 2.95), suggesting overweight or obesity 
is one factor influencing the development of knee OA, 
therefore, prevention of obesity may be a way to reduce 
knee OA. A study published in 2015 (56) on the relationship 
between body mass index and knee OA shows overweight 
(RR =2.45, 95% CI: 1.88, 3.20) and obesity (RR =4.55, 95% 
CI: 2.90, 7.13) are risk factors of knee OA, and for every 

5 kg/m2 BMI increase, the risk of knee OA increases by 
35%, and 24.6% newly diagnosed knee OA was caused by 
overweight or obesity (41). Once the patient is overweight, 
weight loss should be recommended. A systematic review 
of recommendations and guidelines for the management 
of OA which was published in 2014 (57) shows about half 
of the guidelines strongly recommend weight loss in hip or 
knee OA patients.

Clinical question: how do OA patients manage themselves?

Recommendation 5: it is recommended to carry 
out health education for OA patients, mainly to 
educate them about the causes, prevention, progress 
and treatment of the disease, reduce the burden of 
patients’ thoughts, and improve their self-management 
efficiency (1B). OA patients should reduce long-term 
standing, kneeling and squatting positions, ascending 
stairs activity, as well as bad posture, etc. (2B). It is 
recommended for OA patients to take reasonable joint 
muscle training and moderate aerobic exercise (1B). It 
is recommended for OA patients to choose different 
activities according to the location of the disease, 
such as grasping and holding activities of hand joints, 
flexion and extension activities of knee joints under the 
condition of non-load, and gentle activities in different 
directions of cervical and lumbar joints (1B)
A study published in 2014 about self-management education 
programs for OA (58) shows that self-management 
education has little or no benefit for OA patients at low to 
moderate evidence (MD =0.4, 95% CI: −0.39, 1.19), and 
compared with conventional nursing, it may reduce pain, 
alleviate symptoms and improve functions, but the benefit 
is quite rare, which is unlikely to make clinical significance. 
A systematic review of recommendations and guidelines for 
the management of OA which was published in 2014 (57) 
finds most guidelines have recommended self-management 
education and regular contact with OA patients to promote 
their self-care efficiency. A systematic review and meta-
analysis comparing arthritis self-management education 
with exercise published in 2013 (59) discovers it can make 
better effect compare with no exercise. In order to improve 
the self-management efficacy of patients with knee OA, it is 
necessary to develop exercise intervention combined with 
OA self-management education plan.

The 2016 Dietary Guidelines for Chinese Residents (60) 
recommend at least 5 days of moderate intensity physical 
activity per week for more than 150 minutes in total, 
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sticking to daily physical activities, and taking initiative 
6,000 walking steps per day on average. The 2017 Ottawa 
guidelines for the management of knee OA (61) shows: 
functional aerobic exercise and intensive exercise of legs 
(such as cycling, hip and knee muscle strength exercises, 
muscle stretching and manual physical therapy, etc., twice 
a week, 30 minutes each time) for 4 weeks can improve 
patients’ physical function (62). Aerobic exercise and 
intensive exercise (such as fast walking, muscle stretching, 3 
times a week, 1 hour each time) for 12 weeks can improve 
patients’ physical function (63). A 12-week bicycle exercise 
program (2–6 times a week, 20–60 minutes each time) 
can relieve joint pain, improve the physical function, and 
improve the quality of life (64). An 8-week Yoga Course 
(once a week, 60 minutes each time; plus 4 family courses 
every week, 30 minutes each time) (65) and an 8-week Tai 
Chi course (twice a week, 60 minutes each time) (66) can 
both improve the quality of patients’ life. A 12-week Tai Chi 
exercise program (once a week, 60 minutes each time) (67)  
and a 20-week Tai Chi exercise program (once a week, 
20–40 minutes each time) (68) can both relieve pain in the 
knee and improve physical function of OA patients. An 
RCT (69) results show that Baduanjin can improve joint 
pain and physical function better than oral meloxicam 
capsule in elderly patients with knee OA. An RCT (70) 
results show that 12 weeks of Tai Chi, Baduanjin and bicycle 
training can improve the physical function of patients with 
knee OA better than health education, and Tai Chi and 
bicycle training can reduce the knee joint pain of patients. 
In addition, Tai Chi training can also relieve patients’ 
joint stiffness, improve their physical function and mental 
health, while Baduanjin training can improve patients’ 
physical function. A systemic review published in 2018 (71)  
shows that traditional exercise Tai Chi can relieve pain 
(SMD =−1.40, 95% CI: −2.28, −0.52) and improve physical 
function (SMD =−1.92, 95% CI: −3.16, −0.68) of knee OA 
patients, with few adverse reactions.

The 2017 Cochrane systematic review (72), which 
studies the impact of exercise on OA, shows that low-
quality evidence supports that exercise can improve 
hand pain (SMD =−0.27, 95% CI: −0.47, −0.07), hand 
function (SMD =−0.28, 95% CI: −0.58, 0.02) and joint stiff  
(SMD =−0.36, 95% CI: −0.58, −0.15), compared to no 
exercise. A systematic review of the effects of aquatic 
exercise on muscle strength and function in OA patients 
in 2016 (73) showed that aquatic exercise is beneficial 
for improving body function, quality of life and reducing 
symptoms, and it is recommended that OA patients 

perform aquatic exercise. The results of the 2016 systematic 
review (74) show that high-quality evidence supports home 
exercise programs can reduce knee pain in patients with 
knee pain (SMD =0.46, 95% CI: 0.24, 0.68) and improve 
joint function (SMD =0.35, 95% CI: 0.15, 0.55). A 2015 
Cochrane systematic review (75) of the effects of exercise 
on knee OA showed that land sports reduced knee pain 
(MD =12%, 95% CI: 10%, 15%), and improved quality of 
life (MD =4%, 95% CI: 2%, 5%) and improved physical 
function (MD =10%, 95% CI: 8%, 13%).

Clinical question: how effective and safe is topical 
medication for OA?

Recommendation 6: for patients with mild pain, topical 
application of non-steroidal anti-inflammatory drugs 
(NSAIDs) is recommended to reduce local pain (1B), 
and external application of Chinese medicine may also 
be considered (2B)
EULAR (76), ACR (8), OARSI (11), and NICE (77) 
guidelines recommend topical NSAIDs for pain relief, 
and topical application has a faster onset of action and a 
lower incidence of systemic adverse reactions, compared 
to oral treatment. NSAIDs for topical treatment of OA 
mainly include: loxoprofen, flufenamic acid, diclofenac, 
ketoprofen and flurbiprofen, as well as biphenylacetic acid, 
indomethacin, ibuprofen, nimesulide and piroxicam, etc., 
and they can be used externally as a solution, gel or plaster 
(patch) (78). A systematic review assessing the efficacy 
and adverse effects of topical diclofenac and ketoprofen in 
alleviating chronic pain in OA patients in 2016 (78) showed 
that diclofenac and ketoprofen can reduce pain (NNT 
=9.80, 95% CI: 7.10, 16.00) and (NNT =6.90, 95% CI: 
5.40, 9.30) compared to placebo, and they did not increase 
the incidence of serious and systemic adverse reactions, but 
local minor adverse reactions to diclofenac increased. The 
RCT (79) results show that loxoprofen patch can improve 
the main symptoms of knee OA, and is not inferior to 
loxoprofen tablets.

The results of the 2012 systematic review (80) showed 
that the short-term efficacy and the incidence of adverse 
drug reactions of external treatment of knee OA with 
traditional Chinese medicine were similar to those of 
external western medicine, but significantly lower than 
those of oral western medicine. Multicenter RCT (81) 
showed that Zushi Ma plaster application can significantly 
reduce the pain score, improve WOMAC (Western Ontario 
and McMaster Universities Osteoarthritis Index) and joint 
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function in patients with knee OA, and have many local 
skin adverse reactions, but the symptoms are mild and do 
not affect drug use. The results of RCT (82) showed that 
Gutong plaster combined with exercise therapy can reduce 
pain score and WOMAC score compared with exercise 
therapy alone.

Clinical question: how effective and safe is physical therapy 
for OA?

Recommendation 7: physical therapy such as 
manipulation therapy, massage, and acupuncture is 
recommended for OA patients to relieve pain and 
improve physical function (2B)
The 2016 systematic review (83) investigated the impact 
of manual therapy or exercise therapy on hip OA patients, 
and the results show that manual therapy may be beneficial 
for hip OA patients to reduce pain (SMD =−0.71, 95% CI: 
−1.08, −0.33) and physical function (SMD =−0.71, 95% CI: 
−1.08, −0.33). The 2013 systematic review (84) showed that 
manual therapy (manipulation, massage) can reduce pain 
and reduce disability in patients with hip OA in the short 
term. The results of the 2013 systematic review (85) show 
that manual therapy can improve joint pain and function in 
patients with knee OA, and has good short-term and long-
term effects. The results of the 2011 systematic review (86) 
show that manual therapy is effective in improving short-
term and long-term pain and physical function in patients 
with hip OA compared with exercise therapy. In summary, 
OA patients can use manipulation therapy, massage and 
other methods to relieve pain and improve physical 
function. The 2010 Cochrane systematic review (87) 
showed that acupuncture can reduce pain in patients with 
peripheral joint OA (SMD =−0.28, 95% CI: −0.45, −0.11) 
and improve patient’s physical function (SMD =−0.28, 95% 
CI: −0.46, −0.09). The 2016 systematic review (88) showed 
that acupuncture can improve short-term and long-term 
physical function (WMD =4.61, 95% CI: 2.24, 6.97), but 
pain relief is in short duration (WMD =21.24, 95% CI: 
20.56, 21.92). The 2014 systematic review (89) showed that 
acupuncture can improve pain in patients with OA (SMD 
=−0.28, 95% CI: −0.45, −0.11) and physical function (SMD 
=−0.28, 95% CI: −0.46, −0.09). The 2013 network meta-
analysis (90) showed that acupuncture can reduce pain in 
OA patients compared with conventional care (SMD=−0.89, 
95% CI: −1.18, −0.59).

Clinical question: how effective and safe is glucosamine or 
chondroitin for OA?

Recommendation 8: for some patients, treatment with 
glucosamine or chondroitin sulfate can be selected. It 
should be stopped if no symptom improved after 3 to 6 
months (2C) 
Glucosamine and chondroitin sulfate are slow-acting OA 
treatment drugs, and the evidence for their treatment is 
still insufficient. The 2005 Cochrane systematic review (91) 
showed that the Rotta preparation of glucosamine can 
improve pain (SMD =−1.11, 95% CI: −1.66, −0.57) and 
functional index (SMD =−0.47, 95% CI: −0.82, −0.12). 
The 2007 EULAR guidelines (92) also pointed out that 
glucosamine and chondroitin sulfate have certain benefits 
in the treatment of OA, but the effect size is small, and the 
pathological mechanism and drug economic benefits are 
unclear. In 2010, a network meta-analysis (93) evaluated the 
efficacy of glucosamine, chondroitin sulfate, and placebo 
on hip or knee OA. The results showed that compared 
with placebo, glucosamine, chondroitin sulfate and their 
combination did not improve joint pain or narrowing of 
the joint space. A meta-analysis of the effects on hip or 
knee OA patients in 2000 (94) show that glucosamine and 
chondroitin sulfate may have a certain effect on OA, but 
the quality of the included studies is low, and there is a 
publication bias, which may exaggerate the effect. The 2005 
Cochrane systematic review (91) shows that the non-Rotta 
preparation of glucosamine is not better than placebo and 
fails to improve physical function (SMD =−0.18, 95% CI: 
−0.31, −0.05) and relief of pain (SMD =−0.05, 95% CI: −0.15, 
0.05). There is no significant difference in safety between 
glucosamine and placebo (RR =0.99, 95% CI: 0.91, 1.07). 
The 2017 Canadian Guideline (95) states that glucosamine 
and chondroitin supplementation can be considered if the 
patient has the will, and should be discontinued if there is 
no improvement in symptoms after 3 months of use. The 
2018 network meta-analysis (96) compared long-term 
(≥1 year) treatment effect of 31 types of drugs, including 
antioxidants, bone agents, NSAIDs, intra-articular injection 
drugs, slow-acting drugs (glucosamine sulfate, glucosamine 
hydrochloride, glucosamine combined with chondroitin 
sulfate), and biological agents, and the results show that 
glucosamine sulfate (SMD =−0.29, 95% CI: −0.49, −0.09) 
can relieve pain for a long time, glucosamine sulfate  
(SMD =−0.42, 95% CI: −0.65, −0.19) and chondroitin sulfate 
(SMD =−0.20, 95% CI: −0.36, −0.05) can reduce joint space.
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Clinical question: what is the efficacy and safety of oral 
NSAIDs in the treatment of OA?

Recommendation 9: for OA patients with persistent 
pain or moderate or severe pain, it is recommended to 
choose oral NSAIDs after risk assessment, and use the 
lowest effective dose for a short period (1–3 months) 
alone (1B). The combination of COX-2 inhibitor and 
proton pump inhibitor is recommended for patients 
with high risk of gastrointestinal adverse reactions (1B)
The main oral NSAIDs for the treatment of OA include: 
anilines: acetaminophen; xylbutans: celecoxib, etoricoxib, 
etc.; phenylacetic acids: diclofenac, indoleacetic acid, etc.; 
xicones: piroxicam, meloxicam and Lornoxicam, etc.; 
Propionic acids: ibuprofen, naproxen, and loxoprofen. 
NSAIDs such as rofecoxib, vardecoxib, and romelecoxib 
were delisted due to adverse events such as cardiovascular 
events. In terms of effectiveness, the network meta-
analysis for knee and hip OA in 2017 (97) and for OA 
and rheumatoid arthritis in 2015 (98) evaluated the 
pain relief and body function improvement effects of 
celecoxib, naproxen, ibuprofen, diclofenac, etoricoxib and 
paracetamol in conventional dose. The results showed 
that both diclofenac 150 mg/d and etoricoxib 60 mg/d 
had the best pain relief effect in OA patients. In terms of 
the improvement of physical function, two network meta-
analysis showed that (97,98) diclofenac 150 mg/d had 
the best effect on improving the function. Oral NSAIDs 
mainly have adverse reactions in gastrointestinal tract, 
cardiovascular system and kidney. Considering that high 
dose, combined use and long-term use will increase the risk 
of adverse reactions, one NSAIDs should be taken orally on 
time in a short period (1–3 months).

The incidence of gastrointestinal adverse reactions 
of COX-2 inhibitors is lower than that of non-selective 
NSAIDs. The use of proton pump inhibitors can further 
prevent gastrointestinal adverse reactions. The 2015 
network meta-analysis (98) assessed the safety of different 
oral NSAIDs in the treatment of OA or rheumatoid arthritis. 
The incidence of major gastrointestinal adverse events 
relying on etoricoxib and celecoxib was lower than that of 
diclofenac and naproxen. In 2013, one meta-analysis (99)  
evaluated the gastrointestinal adverse reactions of COX-
2 inhibitors with naproxen, diclofenac, ibuprofen. The 
results showed that COX-2 inhibitors (RR =1.81, 95% 
CI: 1.17, 2.81), diclofenac (RR =1.89, 95% CI: 1.16, 3.09), 
ibuprofen (RR =3.97, 95% CI: 2.22, 7.10), naproxen (RR 
=4.22, 95% CI: 2.71, 6.56) all increased gastrointestinal 
adverse reactions. In 2016, the network meta-analysis (100) 

evaluated the preventive effect of NSAIDs combined with 
proton pump inhibitors, histamine receptor antagonists 
and misoprostol on gastrointestinal adverse reactions. The 
results showed that the incidence of gastrointestinal adverse 
reactions of COX-2 inhibitors combined with proton pump 
inhibitors was the lowest compared with non-selective 
NSAIDs alone (RR =0.07, 95% CI: 0.02, 0.18), followed by 
COX-2 inhibitors alone (RR =0.25, 95% CI: 0.15, 0.38), 
Proton pump inhibitors (RR =0.28, 95% CI: 0.18, 0.41) 
were used in combination with non-selective NSAIDs.

NSAIDs may increase the incidence of cardiovascular 
adverse reactions, compared with other NSAIDs, naproxen 
has the lowest incidence of cardiovascular adverse 
reactions. The reticulated meta-analysis in 2015 (98) 
evaluated the incidence of major cardiovascular adverse 
reactions of different oral NSAIDs in the treatment of 
OA or rheumatoid arthritis. The results showed that 
the incidence of adverse reactions of naproxen in major 
cardiovascular events was lower than that of diclofenac, 
celecoxib, etoricoxib and ibuprofen, and the difference was 
not statistically significant. In 2013, IPD-meta analysis (99) 
evaluated the cardiovascular adverse reactions of COX-2 
inhibitors, naproxen, diclofenac and ibuprofen. The results 
showed that COX-2 inhibitors increased the incidence of 
major vascular adverse reactions (RR =1.37, 95% CI: 1.14, 
1.66), the incidence of major coronary heart disease adverse 
reactions (RR =1.76, 95% CI: 1.31, 2.37) and the mortality 
of vascular adverse reactions (RR =1.58, 95% CI: 1.00, 2.49) 
compared with placebo or NSAIDs. diclofenac increased 
the incidence of major vascular adverse reactions (RR =1.41, 
95% CI: 1.12, 1.78) and adverse reactions of coronary heart 
disease (RR =1.70, 95% CI: 1.19, 2.41); ibuprofen increased 
the incidence of major adverse reactions of coronary heart 
disease (RR =2.22, 95% CI: 1.10, 4.48), naproxen did 
not increase the incidence of major vascular and adverse 
reactions of coronary heart disease. In 2011, the network 
meta-analysis (101) compared the incidence of major 
cardiovascular adverse reactions with naproxen, ibuprofen, 
diclofenac, celecoxib, etoricoxib, rofecoxib, and romelecoxib. 
The results showed that the incidence of myocardial 
infarction based on etoricoxib was the lowest, and the rate 
of stroke was the lowest in rofecoxib. The results showed 
that the incidence of myocardial infarction of etoricoxib 
was the lowest, the incidence of stroke of rofecoxib was the 
lowest, and the cardiovascular mortality, all-cause mortality 
and antiplatelet Trial Collaborative Group of naproxen the 
incidence of composite outcome was the lowest, but the 
difference was not statistically significant.
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Clinical question: what is the efficacy and safety of 
traditional Chinese medicine in the treatment of OA?

Recommendation 10: for patients with OA treated 
with oral drugs, some oral Chinese medicine can be 
considered in combination (2C) 
OA belongs to the category of “bone arthralgia” in 
traditional Chinese medicine, and the treatment of 
syndrome differentiation in traditional Chinese medicine 
has certain effect. RCTs have shown that traditional 
Chinese medicine can reduce pain and improve joint 
function in patients with knee OA. The results of 
multicenter RCT (102) showed that Zhuanggu joint capsule 
combined with celecoxib had lower WOMAC score than 
Zhuanggu joint capsule or celecoxib alone, and there 
was no significant difference in the incidence of adverse 
reactions. But it should be used with caution in patients 
with liver injury. The results of RCT (103) showed that 
Qufengzhitong capsule combined with Jiegu plaster could 
reduce the syndrome score of knee OA compared with 
glucosamine sulfate capsule combined with diclofenac 
sodium enteric coated tablets. The results of multicenter 
RCT (104) showed that compared with glucosamine sulfate, 
Gulong capsule could reduce the VAS score and WOMAC 
score of knee OA pain, improve the TCM syndrome score, 
and there was no significant difference in the incidence of 
adverse reactions. The results of multicenter RCT (105,106) 
showed that Xianlinggubao capsule could relieve pain 
and improve joint function compared with conventional 
treatment, and there was no significant difference in the 
incidence of adverse reactions. The results of multicenter 
RCT (107) showed that Wangbi tablet combined with 
diclofenac could relieve the symptoms and improve the 
joint function of knee OA.

Clinical question: what is the efficacy and safety of intra-
articular injection of glucocorticoid in the treatment of OA

Recommendation 11: for patients of knee OA with 
persistent or moderate to severe pain, intra-articular 
injection of glucocorticoids is recommended for rapid 
relief of pain in patients with OA, the injection interval 
should not be shorter than 4 to 6 months (1B)
Intra-articular injection of glucocorticoid can relieve the 
pain in patients with OA, Especially for patients with joint 
cavity effusion. Solution, suspension and emulsion type can 
be selected for intra-articular injection. Lipid emulsion, 
such as Dexamethasone palmitate lipid microspheres, 

can effectively avoid the defects of easy precipitation of 
suspension and excessive absorption of solution type. 
Commonly used intra-articular glucocorticoids include 
triamcinolone, prednisolone, methylprednisolone, 
compound betamethasone and dexamethasone. The 2015 
systematic review assessed the complementary effect and 
safety of intra-articular glucocorticoid in people with knee 
OA compared to saline, Which showed that intra-articular 
glucocorticoids reduce pain at 1 to 2 weeks after end of 
treatment (SMD =−0.48, 95% CI: −0.70, −0.27), at 4 to 6 
weeks (SMD =−0.41, 95% CI: −0.61, −0.21), at 13 weeks 
(SMD =−0.22, 95% CI: −0.44, 0.00), and no evidence of 
an effect at 26 weeks (SMD −0.07, 95% CI: −0.25 to 0.11). 
Intra-articular corticosteroids can improve joint function 
at 1 to 2 weeks after end of treatment (SMD =−0.43, 95% 
CI: −0.72, −0.14), at 4 to 6 weeks (SMD =−0.36, 95% CI: 
−0.63, −0.09), and no evidence of an effect at 13 weeks or 
at 26 weeks. In terms of safety, there was no significant 
difference in the incidence of adverse effects compared with 
sham or no intervention. The short-term effect of intra-
articular injection of glucocorticoid is better than that of 
hyaluronic acid (HA) (108). The 2017 systematic review 
compared the efficacy of intra-articular HA and intra-
articular corticosteroids, which shows that pain relief in 
corticosteroids group decrease more than HA group up 
to 1 month (MD =0.67, 95% CI: 0.07, 1.27), while HA is 
more effective up to 6 months (MD =−0.73, 95% CI: −1.25, 
−0.21) (109). Repeated use of the corticosteroids can cause 
adverse effects, repeated injections in the same joint is not 
recommended, and the injection interval should not be 
shorter than 4 to 6 months. 

Clinical question: what is the efficacy and safety of intra-
articular injection of HA in the treatment of OA?

Recommendation 12: for patients of knee OA with 
persistent or moderate to severe pain, intra-articular 
injection of HA can be considered to improve the 
patient’s symptoms in the long term and delay the time 
required for joint replacement (2C)
The effect of intra-articular injection of HA on OA patients 
is controversial. AAOS didn’t recommend using HA for 
patients with symptomatic OA of the knee (110), OARSI hold 
that intra-articular injection of HA has a certain effect (11),  
and ACR keep reserved opinions (8). The 2015 network 
meta-analysis compared the efficacy of intra-articular 
HA, corticosteroids, and saline in knee OA, with oral 
administration of paracetamol, diclofenac, naproxen and 
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celecoxib, IA HA performed the best analgesic effect. For 
function, IA HA significantly superior to IA corticosteroids 
and saline, For stiffness, IA HA significantly outperformed 
saline (111). The most commonly reported adverse effects 
of intra-articular injection is transient local reaction, such 
as joint pain and swelling, which usually subsides within a 
few days. However, the quality of evidence included in this 
systematic review is low. The 2015 AAOS systematic review 
only included RCTs, which showed that intra-articular 
injection of HA did not significantly improve pain, function 
and morning stiffness, and had much smaller treatment 
effects than trials that were not blinded. The clinical effect 
of intra-articular injection of HA is questionable (112). The 
2015 meta-analysis evaluated the safety and efficacy of intra-
articular injection of HA for knee OA. Compared to saline, 
intra-articular injection of hyaluronic can reduce pain at 4 
to 13 weeks (SMD =0.43, 95% CI: 0.26, 0.60), and at 14 
to 26 weeks (SMD =0.38, 95% CI: 0.21, 0.55), improve 
knee function 4 to 13 weeks (SMD =0.43, 95% CI: 0.26, 
0.60), and at 14 to 26 weeks (SMD =0.38, 95% CI: 0.11, 
0.45). In terms of safety, there was no significant difference 
in the incidence of adverse events, and no serious adverse 
effects were reported (113). Intra-articular injection of HA 
has a long duration of analgesic effect and improvement 
of function, with a low risk of adverse reactions, which 
can reduce the dosage of NSAIDs to a certain extent and 
prevent the long-term use of NSAIDs drugs (114). A review 
of systematic reviews indicates that HA is an effective 
intervention measure for the treatment of knee OA and 
will not increase the incidence of adverse reactions (115). 
Intra-articular injection of HA can delay the need for joint 
replacement and reduce medical costs. 

A study of disease model for European population in 
2017 indicates that intra-articular injection of HA can 
delay joint replacement surgery for 51–217 days and reduce 
medical costs by 7.5% (116). A large retrospective study of 
the American population in 2015 showed that patients who 
received one course of HA delayed total knee replacement 
by 0.7 years and patients who received 5 courses or more 
delayed total knee replacement by 3.6 years (117).

Clinical question: what is the efficacy and safety of other 
drugs in the treatment of OA?

Recommendation 13: for OA patients with NSAIDs 
contraindications or ineffective pain treatment, it is 
suggested to take opioids or duloxetine for analgesia 
(2C), or to combine diacerein, inflammatory skin 

extract of cowpox vaccine to inoculate of rabbits, 
tanezumab, technetium-99m methylene diphosphonate 
or bulleyaconitine A (2D)
Opioids have a certain effect on relieving the pain of OA 
patients. The results of the 2014 systematic review showed 
that opioids can improve chronic pain (SMD =−0.22, 95% 
CI: −0.28, −0.17)], general assessment (RD =0.13, 95% CI: 
0.05, 0.21) and body function (SMD =−0.22, 95% CI: −0.28, 
−0.17) at 4 weeks compared to placebo, but it will also 
increase the withdrawal rate of adverse reactions (RD =0.17, 
95% CI: 0.14, 0.21) (118). Opioids have certain addictive 
properties and adverse reactions. The results of the 2016 
systematic review showed that there was no significant 
difference in pain relief between opioids and NSAIDs 
drugs (119). Oral opioid therapy should be carefully 
considered in the case of NSAIDs contraindications or 
treatment failure. The results of 2014 network meta-
analysis showed that duloxetine performed no significant 
improvement in WOMAC score compared with crecoxib, 
naproxen, ibuprofen, etoricoxib, tramadol oxycodone, 
and dihydromorphone (120). The 2015 systematic review 
showed that duloxetine can significantly reduce pain in 
patients with knee OA (MD =−0.88, 95% CI: −1.11, −0.65), 
improve body function (MD =−4.25, 95% CI: −5.82, −2.68) 
and patients overall evaluation (MD =0.27, 95% CI: 0.20, 
0.34), but it will increase the incidence of adverse reactions 
(RR =2.15, 95% CI: 1.48, 3.11) and patient dropout rates 
(RR =1.43, 95% CI: 1.14, 1.78) (121).

OA patients can choose to combine drugs to increase 
the treatment effect of OA. A network meta-analysis (122) 
results showed diacerein could reduce pain (UMD =−2.23, 
95% CI: −2.82, −1.6) and improve physical function (UMD 
=−6.64, 95% CI: −10.50, −2.78) in patients with knee OA. 
The combined results of RCT showed that compared with 
celecoxib in combination with/without sodium hyaluronate 
the non-protein extract of inflamed rabbit skin inoculated 
with vaccinia virus and celecoxib in combination with/
without sodium hyaluronate could increase the efficiency 
(123-125), improve HSS and Lysholm score (126) and 
reduce IL-1β, TNF-α, as well as MMP-3 levels (127,128). 
In the meta-analysis published in 2017 (129), Tanezumab 
could ameliorate knee and hip pain (MD =−0.98, 95% CI: 
−1.18, −0.79), improve physical function (MD =−1.10, 95% 
CI: −1.28, −0.92) and improve Patients’ Global Assessment 
score (MD =−0.27, 95% CI: −0.34, −0.20) compared with 
placebo in OA patients. However, adverse events, including 
paresthesia, arthralgia, peripheral edema, and drug 
discontinuation (RR =1.62, 95% CI: 1.29, 2.03) were more 
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frequently observed in the Tanezumab group. Meanwhile, 
severe adverse event rates were similar between patients 
treated with Tanezumab and placebo. In an RCT study (130), 
morning stiffness duration, tender and swollen joints counts 
were lower among patients treated by diclofenac and (99Tc) 
methylene bisphosphonate injection combination compared 
with those treated by diclofenac monotherapy. In another 
RCT (131), grass carbamazepine tablets could improve pain 
assessment score, reduce tender and swollen joint counts 
and reduce WOMAC score in OA patients, which was 
statistically similar to diclofenac.

Clinical question: what is the efficacy and safety of intra-
articular stem cell injection in OA patients?

Recommendation 14: for patients with knee OA who 
have poor responses with intra-articular injection of 
HA, stem cell injection may be considered (2D)
In recent years, stem cell injection has gradually been 
used for the treatment of patients with knee OA. It can 
be injected alone or in combination with other injection 
preparations. A qualitative systematic review published in 
2017 (132) showed that intra-articular stem cell injection 
can significantly reduce pain, improve comprehensive 
assessment and imaging outcomes without serious adverse 
events. An RCT showed (133) that a single injection of stem 
cells could significantly improve physical function, reduce 
pain, and reduce the WOMAC score at 6 months. In 2019, 
intra-articular stem cell injection was first approved by the 
China Food and Drug Administration for clinical trials to 
treat knee OA (134).

Clinical question: what is the efficacy and safety of 
arthroscopic surgery in OA patients?

Recommendation 15: for knee OA patients with poor 
pain treatment response and mechanical symptoms, 
we recommend arthroscopy to reduce symptoms after 
assessing the risk of surgery (2C) 
In 2018, the Specialized Committee of Orthopaedics and 
Traumatology of the Institute of Integrated Traditional 
Chinese and Western Medicine (12) and the Joint Surgery 
Group of the Chinese Orthopaedics Association (13) 
pointed out that arthroscopic surgery has a certain effect on 
knee OA with mechanical symptoms, which can clean up 
free body, meniscus fragments and hyperplasia. The results 
of a systematic review published in 2013 (135) showed that 
arthroscopic debridement can improve knee scores in the 

mid-term postoperative period (SMD =2.3, 95% CI: 1.5, 
3.0). The systematic review published in 2015 evaluated the 
long-term effects of knee arthroscopy surgery on middle-
aged and elderly patients with knee pain and degenerative 
knee disease (136). The results showed that no significant 
difference in physical function was observed between 
OA patients in the conservative treatment group and the 
arthroscopic surgery group after 2 years of following up. 
However, adverse events such as symptomatic deep vein 
thrombosis (RR =4.13, 95% CI: 1.78, 9.60), pulmonary 
embolism, infection and death were more frequently 
recorded among patients in the arthroscopic surgery group. 
The long-term effect of arthroscopic surgery is limited 
and can cause additional adverse reactions. Therefore, 
arthroscopic surgery should be carefully considered only 
in middle-aged and elderly patients with knee pain with or 
without signs of OA.

Clinical question: what is the efficacy and safety of 
arthroplasty in OA patients?

Recommendation 16: for patients with hip or knee 
OA who have poor response to conservative treatment 
and whose quality of life is significantly affected, 
we recommend to perform joint replacement after 
assessing the risk of surgery, which can relieve pain, 
increase the range of joint movement, and improve 
quality of life (1B) 
The 2014 U.S. guideline (137) states that bone and joint 
replacement surgery has a significant impact on the quality 
of life of patients with hip or knee OA, such as pain, 
stiffness, and decreased function (based on individualized 
assessment of patients), and that the clinician may 
recommend a referral for joint replacement surgery when 
patients don’t respond to nonsurgical treatments. If surgery 
is anticipated within three months, the joint should not 
be injected intraarticularly in patients with hip or knee 
OA. The 2010 Guideline of the CRA (5) pointed out that 
patients with progressive OA who are over 60 years old 
and have poor response to medication can be replaced with 
joints to reduce pain and improve joint function.

A systematic review of total hip arthroplasty in 2014 (138)  
showed that WOMAC and hip Harris scores after hip 
arthroplasty were better than those before surgery, and that 
pain (MD =1.23, 95% CI: 0.75, 1.72), physical function 
(MD =1.00, 95% CI: 0.40, 1.60) and social function (MD 
=0.42, 95% CI: 0.04, 0.81) were improved. The results of a 
systematic review of hip or knee replacements in 2011 (139)  
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showed that preoperative exercise education could improve 
activities after hip replacement and shorten the time to 
achieve standards (SMD =0.50, 95% CI: 0.10, 0.90). A 
systematic review of hip or knee arthroplasty published in 
2015 (140) showed that early arthroplasty for patients with 
hip or knee OA can shorten the duration of hospital stay, 
improve range of motion, muscle strength and quality of life. 
A systematic review of the outcomes of joint replacement 
surgery published in 2016 (141) showed that in patients 
undergoing joint replacement surgery, surgery could improve 
early postoperative pain and WOMAC function scores.

Limitations

The guideline should be considered following limitations: 
first, the evidence retrieval was completed in December 
2018 and the guideline may not have incorporated some 
latest evidence. Second, the working group did not conduct 
systematic review and some of the systematic reviews and 
RCTs included were of low quality.

Research gaps

Based on the recommendations and evidence of this 
guideline, we have identified the following research gaps to 
guide future research:
 How to evaluate and classify OA patients by high 

applicability tools for targeted therapy?
 What is the effectiveness and safety of stem cell 

injection for the treatment of patients with knee 
OA?

 How does long-term effect of the perform joint 
replacement for OA patients?
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