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Background: There are many clinical practice guidelines (CPGs) for the prevention, diagnosis, and treatment of knee osteoarthritis
(OA). They differ by region, considering local health care systems, along with cultural and economic factors. Currently, there are
conflicting CPG recommendations across the various publications, which makes it difficult for clinicians to fully understand the
optimal treatment decisions for knee OA management.

Purpose: To summarize the current published CPG recommendations for the role of injections in the nonoperative management
of knee OA, specifically with the use of intra-articular hyaluronic acid (IA-HA), intra-articular corticosteroids (IA-CS), and platelet-
rich plasma (PRP).

Study Design: Systematic review.

Methods: A comprehensive search identified all nonoperative knee OA CPGs within the ECRI (formerly Emergency Care
Research Institute) Guidelines Trust database, the Guidelines International Network database, Google Scholar, and the Trip
(formerly Turning Research Into Practice) database. Guideline recommendations were categorized into strong, conditional, or
uncertain recommendations for or against the use of IA-HA, IA-CS, or PRP. Guideline recommendations were summarized and
depicted graphically to identify trends in recommendations over time.

Results: The search strategy identified 27 CPGs that provided recommendations. There were 20 recommendations in favor of IA-
HA use, 21 recommendations in favor of IA-CS use, and 9 recommendations that were uncertain or unable to make a formal
recommendation for or against PRP use based on current evidence. Most recommendations considered IA-HA and IA-CS use for
symptom relief when other nonoperative options are ineffective. IA-CS were noted to provide fast and short-acting symptom relief
for acute episodes of disease exacerbation, while IA-HA may demonstrate a relatively delayed but prolonged effect in comparison.
The CPGs concluded that PRP recommendations currently lack evidence to definitively recommend for or against use.

Conclusion: Available CPGs provide recommendations on injectables for knee OA treatment. General guidance from a global
perspective concluded that IA-CS and IA-HA are favored for different needed responses and can be utilized within the knee OA
treatment paradigm, while PRP currently has insufficient evidence to make a conclusive recommendation for or against its use.
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Osteoarthritis (OA) can be defined as a progressive
degeneration of synovial joints, with characteristic fea-
tures such as articular cartilage degeneration, osteophyte

formation, meniscal degeneration, and formation of bone
marrow lesions.4,22 Knee OA may lead to significant dis-
ability, as progressive pain and stiffness will lead to diffi-
culties in performing activities of daily living.4,5,29

Consequently, knee OA is a functional burden placed on
the individual patient, as well as a significant socioeco-
nomic burden on the health care system and society.23,29
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Nonpharmacological therapeutic options for patients
with knee OA include weight reduction, exercise, and
orthotic devices, while pharmacological therapies consist
of oral medications for pain management or intra-
articular injection therapies.4,18 A range of surgical
options are also available, including lower extremity
realignment osteotomy, arthroscopy, and partial or total
knee arthroplasty.30 The myriad of potential treatment
options provide clinicians with many choices to make
with regard to the management of their patients’ knee
OA. In order to aid in this decision-making process, var-
ious national and international health care groups have
published clinical practice guidelines (CPGs) that pro-
vide treatment recommendations for the management
of knee OA.1

There are many CPGs for the prevention, diagnosis,
and treatment of OA that differ by geographic location,
taking into account local health care systems and cul-
tural and economic factors.1 Currently, there are con-
flicting guideline recommendations available across
these published CPGs, which makes it difficult for clin-
icians to fully understand available options to make
the optimal treatment decisions for knee OA manage-
ment. The use of intra-articular hyaluronic acid (IA-
HA) in these patients has particularly been in question
for knee OA management because of the seemingly
conflicting recommendations in current CPGs.1,6,29

Intra-articular corticosteroid (IA-CS) injections and
the more recently introduced use of platelet-rich
plasma (PRP) injections for knee OA are other inject-
able treatments commonly assessed within the scien-
tific literature.

This study aimed to systematically review the cur-
rently published CPG recommendations for knee OA
management particular to the use of IA-HA, IA-CS, or
PRP. Guidelines published from various international
groups were summarized to assess treatment recommen-
dations globally. We hypothesized that a large body of
CPGs across the globe would be generally consistent with
their recommendations of injectables, with some notable
outliers.

METHODS

Search Strategy

A comprehensive search to identify all guidelines relevant
to the nonoperative management of knee OA was con-
ducted within the ECRI (formerly Emergency Care
Research Institute) Guidelines Trust database, the
Guidelines International Network database, Google
Scholar, and the Trip (formerly Turning Research Into
Practice) database. All article hits within the searches
were reviewed for potential eligibility. These databases
were searched using varied combinations of the following
terms: “knee,” “osteoarthritis,” “gonarthritis,” and
“arthritis,” as systematic search strategies using Boolean
terminology are not possible in these databases. Searches
within Google Scholar were limited to guidelines using
the term “recommendation,” “guideline,” or “CPG.” Addi-
tionally, a detailed hand search of reference lists was con-
ducted by 2 research associates (Global Research
Solutions Inc) in order to identify any additional guide-
lines that were relevant to the management of knee OA.
Although many of these databases do not allow for a sys-
tematic search strategy to be created and utilized, this
hand search of many guideline-specific databases was
comprehensive in identifying all of the relevant CPGs
on the topic. All retrieved articles were then screened for
potential duplicates, and any duplicate articles were
removed. Articles were included if they provided a treat-
ment recommendation statement regarding the use of IA-
HA, IA-CS, or PRP for knee OA. Articles of all languages
were included and translated into English by using Goo-
gle translate (https://translate.google.com).

Guidelines Overview

The CPG characteristics, including publication year and
geographic location of the professional group publishing
the guideline, were recorded. The recommendations
regarding the use of IA-HA, IA-CS, and PRP for knee OA
from each guideline were summarized according to the
strength of the recommendation and certainty of the
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available evidence, if reported. Guideline recommenda-
tions were generalized into the following categories, which
were adapted from the GRADE (Grading of Recommenda-
tions Assessment, Development and Evaluation) approach
to recommendation development: strong/unconditional rec-
ommendation against treatment use, weak recommenda-
tion against treatment use, uncertain recommendation
regarding treatment use, weak/conditional recommenda-
tion for the use of treatment, and a strong/unconditional
recommendation for the use of treatment.17 If recommen-
dations were contingent on specific treatments having
failed first, or specific clinical parameters being met, the
recommendation was considered conditional. Based on
these categories, the recommendations were graphically
depicted in infographics to illustrate the general recom-
mendation trends that are published on the use of these
treatments over time. When available, summary state-
ments about the CPG reasons for the recommendations,
such as perceived treatment effect, safety, duration of
treatment effect, and evidence base in the available liter-
ature, were reported.

RESULTS

Included Guidelines

The search strategy identified 27 guidelines that provided
a recommendation on the use of injectables for knee OA.**

The United States was the most frequent country repre-
sented within the included guidelines (7 articles;
25.9%).4,8,13,18,21,34,37 Guidelines were published between
2003 and 2020. All 27 (100%) guidelines provided a state-
ment regarding IA-HA use, 24†† (88.9%) provided a state-
ment on IA-CS use, and 11‡‡ (40.7%) provided a statement

on PRP use. Appendix Table A1 provides a summary of the
included guidelines and recommendations.

IA-HA Recommendations

All 27 guidelines provided a statement on the use of IA-HA
for treating knee OA. There were 102,3,7,10-12,15,32,35,37

(37.0%) strong recommendations for the use of IA-HA,
10§§ (37.0%) conditional recommendations for its use,
28,13 (7.4%) uncertain recommendations, 221,36 (7.4%) weak
recommendations against, and 318,26,27 (11.1%) strong
recommendations against the use of IA-HA for knee OA.
Figure 1 provides an overview of IA-HA recommendation
trends over time, demonstrating a general trend toward
positive recommendations for IA-HA between 2003 and
2020.

IA-CS Recommendations

Twenty-four guidelines provided a statement on the use of
IA-CS for treating knee OA. There were 10kk (41.7%)
strong recommendations for the use of IA-CS, 11¶¶

(45.8%) conditional recommendations for, 215,18 (8.3%)
uncertain recommendations, 0 (0.0%) weak recommenda-
tions against, and 125 (4.2%) strong recommendation
against the use of IA-CS for knee OA. Figure 2 provides
an overview of IA-CS recommendation trends over time,
demonstrating a general trend toward positive recommen-
dations for the use of IA-CS between 2003 and 2020.

PRP Recommendations

There were 11 guidelines that provided a statement on the
use of PRP for treating knee OA. There were 9## (81.8%)

Figure 1. Intra-articular hyaluronic acid recommendations over time—subjective strength of recommendations. Data point size is
weighted by number of repeat recommendations in the same year.

**References 2-4, 7-13, 15, 16, 18, 20, 21, 25-28, 31-38.
††References 2-4, 7-10, 12, 13, 15, 16, 18, 20, 21, 25-28, 32-36, 38.
‡‡References 2, 4, 12, 15, 16, 18, 21, 32, 35, 36, 38.

§§References 4, 9, 16, 20, 25, 28, 31, 33, 34, 38.
kkReferences 2, 3, 7, 13, 16, 21, 26, 27, 32, 33.
¶¶References 4, 8-10, 12, 20, 28, 34-36, 38.
##References 2, 12, 15, 16, 18, 32, 35, 36, 38.
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recommendations that were either uncertain or unable to
make a formal recommendation on the use of PRP for knee
OA and 24,21 (18.2%) against the use of PRP for knee OA.
Figure 3 provides an overview of PRP recommendation
trends over time, demonstrating a general uncertainty and
inconclusive recommendations regarding PRP between
2013 and 2020.

DISCUSSION

This study has provided a comprehensive overview of cur-
rent guideline recommendations on knee IA-HA, IA-CS,
and PRP for knee OA. While disagreement seems to exist
among individual guidelines, there are general trends in
the guidance provided on IA-HA, IA-CS, and PRP. Guide-
lines, in general, have been favorable for IA-HA use for
knee OA—especially when used after conservative options
have failed. Similarly, IA-CS is consistently recommended
in this same scenario, with an understanding that the
treatment effects have a quicker onset but shorter period
of symptom relief. Currently, the guidelines that provided

recommendations for PRP have noted that there is insuf-
ficient evidence to support the use of PRP for knee OA at
this time.

IA-HA in most CPGs was recommended, with an equal
number of recommendations for general use and secondary
treatment if other conservative options fail. While some
guidelines provided unfavorable recommendations against
IA-HA use, the reasoning was typically for a lack of cer-
tainty and risk of bias within the available evidence.21,26,36

There are considerations and nuances within the IA-HA
literature that may contribute to this lack of certainty in
the evidence, despite there being a relatively large number
of trials assessing this intervention.29 There is a growing
body of literature demonstrating that product difference,
particularly the HA molecular weight, may have a signif-
icant effect on the outcomes of this treatment.29 The dis-
tinction of IA-HA molecular weight differences has been
acknowledged in some CPGs, particularly more recent
recommendations. A recent network meta-analysis (NMA)
has demonstrated this difference, which suggests that not
all IA-HA treatments provide equal outcomes.29

Figure 2. Intra-articular corticosteroid recommendations over time—subjective strength of recommendations. Data point size is
weighted by number of repeat recommendations in the same year.

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

Uncondi�onal For

Condi�onal For

Uncertain

Condi�onal Against

Uncondi�onal Against

Figure 3. Platelet-rich plasma recommendations over time—subjective strength of recommendations. Data point size is
weighted by number of repeat recommendations in the same year.
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IA-CS recommendations were generally favorable, with
many guidelines acknowledging the fast onset of symptom
relief in acute flare-up situations. Guidelines did not gen-
erally provide insights into a recommended schedule for
repeated injections. More recent guidelines and the under-
lying evidence, however, have cited the potential harms of
the repeated use of IA-CS—particularly when used in mild
to moderate stages of knee OA severity.24 Similar to IA-
HA, many guidelines also suggested using IA-CS only after
more conservative treatment options have failed.4,35,38

Recently, physical therapy has demonstrated better pain
and function improvements over a 1-year time frame when
compared with IA-CS, which further highlights the short-
term effectiveness of IA-CS.14

Current guidelines on PRP use have primarily provided
an uncertain recommendation because of the lack of
high-quality evidence. While some guidelines provided a
stronger recommendation specifically against the use of
PRP, their reasoning was also for a lack of available
evidence.2,12,35,36,38 Currently, the lack of high-quality
evidence on the use of PRP for knee OA has precluded
guidelines from giving an informed recommendation based
on both effectiveness and potential harms. A recent meta-
analysis of injectables used for knee OA showed very wide
confidence intervals for PRP effectiveness and unclear cer-
tainty for using PRP as a potential knee OA therapy.29

There is a lack of clear definition and standardization of
PRP products and varying costs, which also contribute to
the uncertainty of PRP products. Although there has been
some recent evidence that demonstrates potential benefits
of PRP, this evidence has not driven CPG recommenda-
tions of PRP in a more favorable direction.

A previous study that assessed knee OA guideline qual-
ity provided insights into the evidence cited by major
knee OA treatment guidelines. This study demonstrated
that these guidelines generally included only a very small
subset of the available evidence.1 With knee OA guide-
lines citing a selective subset of the available IA-HA lit-
erature, it is understandable that some may come to
different conclusions depending on the evidence subset
they have reviewed. Two key publications have been the
NMAs of Jevsevar et al19 and Bannuru et al5 that had
somewhat conflicting conclusions. Jevsevar et al19 dem-
onstrated a limited effect of IA-HA and a larger effect
with IA-CS use, comparing only studies with 30 or more
participants and a time frame of 4 weeks postinjection. In
comparison, Bannuru et al5 found that IA-HA had the
largest treatment effect of knee OA treatments assessed,
with IA-CS having a smaller effect when not limiting
study size and using a 3-month time point for comparison.
These results initially seem conflicting; however, impor-
tant methodology considerations can explain these differ-
ences. The NMA of Jevsevar et al assessed an earlier
follow-up period—around 1 month after treatment, while
the NMA of Bannuru et al assessed the treatment effects
3 months after the injection. Depending on the needs of
specific patients, it is important to consider whether 1-
month benefits or 3-month benefits are more favorable
to the patient.

When the evidence and current CPGs are assessed as a
whole within this review, the clinical pathway for the care
of patients with knee OA becomes more apparent. After
initial attempts with conservative treatment options, knee
OA injectables are generally recommended. For faster
onset but shorter-term symptom relief, IA-CS injection is
generally recommended. For a delayed but longer-term
symptom relief period, IA-HA should be considered. Cur-
rently, there is not enough evidence to confidently identify
a place for PRP within the knee OA care pathway.

This review was strengthened by its thorough analysis
of available guideline recommendations on knee OA inject-
ables. The inclusion of guidelines in all available lan-
guages provided the most comprehensive overview of
global guidance, as previous investigations have focused
only on English guidelines. While this broad inclusion pro-
vided strength, it also created limitations in the ability to
systematically search the literature. Many of the included
guidelines were not retrieved within traditional databases
(eg, PubMed) that are typically searched during systematic
reviews. Owing to this, a much broader hand search was
required to find many of the included guidelines. Although
they were not retrieved using systematic database
searches, the large number of included guidelines globally
represents a far more comprehensive assessment of knee
OA guideline literature than does any previously pub-
lished assessment of the topic.

CONCLUSION

Available CPGs provide recommendations on injectables
for knee OA treatment. General guidance from a global
perspective concludes that IA-CS and IA-HA are both
favored for different needed responses and can be utilized
within the knee OA treatment paradigm, while PRP cur-
rently has insufficient evidence to make a conclusive rec-
ommendation for or against its use.
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APPENDIX

TABLE A1
Overview of Guidelines and Recommendationsa

Association Year Region (Language) IA-HA Recommendation IA-CS Recommendation PRP Recommendation

American College of
Rheumatology
(ACR)21

2020 US (English) Conditionally
recommended against
IA-HA because of the
risk of bias within
current evidence

Strong recommendation for
IA-CS injection because
of demonstrated short-
term efficacy

Strong recommendation
against PRP

Osteoarthritis Research
Society International
(OARSI)4

2019 US (English) Conditional
recommendation for
the use of IA-HA—
may have a better
long-term safety
profile than IA-CS

Conditional
recommendation for the
use of IA-CS—may
provide short-term pain
relief

Strong recommendation
against PRP because of
extremely low-quality
evidence

Arthroscopy Association
of Canada (AAC)2

2019 Canada (English) Intra-articular
injections of HMW-
HA can be considered
in patients with mild
to moderate knee OA

IA-CS injections provide
short-term pain relief in
patients with early knee
OA

Cannot recommend for or
against the use of PRP
until further, high-
quality clinical studies
become available

Royal Australian College
of General
Practitioners
(RACGP)36

2018 Australia (English) Conditional
recommendation
against the use of IA-
HA because of an
uncertainty in the
evidence

Conditional
recommendation for the
use of IA-CS for short-
term pain; potential
harms of repeated use

Uncertain recommendation
because of the very low
quality of current
evidence, cost, and
variation in IA PRP
treatments

German Society for
Orthopedics and
Orthopedic Surgery
(DGOOC)16

2018 Germany (German) Recommended if
NSAIDs are not
effective or
contraindicated

IA-CS recommended for
short-term therapy, but
the effective dose should
be as low as possible

No recommendation can be
given because of the
uncertainty in the
mechanism of action,
evidence, and differences
in IA PRP products

Mexican Consensus
Meeting (MCM)15

2018 Mexico (Spanish) Recommended as a safe
and effective
treatment that can
reduce the direct and
indirect costs
associated with the
disease

No recommendation, as
short-term efficacy is well
established, but
uncertainty on long-term
efficacy

No recommendation
because of the currently
limited evidence

EUROpean
VIScosupplementation
COnsensus Group
(EUROVISCO)31

2018 Europe (English) Recommended when
NSAIDs are not
effective

Not reported Not reported

Turkish League Against
Rheumatism (TLAR)38

2018 Turkey (English) IA-HA may be
recommended in
patients with
moderate to severe
symptoms

IA-CS may be recommended
if other treatment options
have failed but not more
than 3 times per year

No recommendation
because of currently
insufficient scientific
evidence

Columbia Experts in OA
(CEOA)12

2017 Columbia (Spanish) HMW IA-HA is useful in
the management of
knee OA

The use of IA-CS is
recommended in acute
processes or articulate
effusion

No recommendation
because of the current
low level of evidence

(continued)
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Table A1 (continued)

Association Year Region (Language) IA-HA Recommendation IA-CS Recommendation PRP Recommendation

Chinese Medical Doctor
Association (CMDA)11

2017 China (Mandarin) Recommended for knee
OA, especially in
patients for whom
NSAIDs and
analgesics did not
provide efficacy

Not reported Not reported

Pan-American League of
Associations for
Rheumatology
(PANLAR)32

2016 South America
(English)

Recommended for knee
OA, as IA-HA has
proven to be beneficial

Recommended for knee OA,
as it may be beneficial to
provide fast pain relief

Uncertain
recommendation, as PRP
may help to relieve pain
associated with knee OA,
but higher-quality
studies required

Spanish Society of
Sports Medicine
(SSSM)35

2016 Spain (Spanish) Recommended,
particularly in
patients who do not
respond to nondrug
therapy, analgesics, or
NSAIDs

Recommended only when
conservative treatment
has failed; no more than 3
injections several weeks
apart

No recommendation
because of the current
uncertainty in the
clinical evidence

American Medical
Society for Sports
Medicine (AMSSM)37

2016 US (English) Recommended in
patients who meet
OMERACT-OARSI
criteria

Not reported Not reported

European Society for
Clinical and Economic
Aspects of
Osteoporosis and
Osteoarthritis
(ESCEO)9

2016 Europe (English) Recommend the use of
IA-HA in mild to
moderate knee OA or
in patients wishing to
delay surgery

Recommended after using
other treatments (ie,
NSAIDs)

Not reported

National Institute for
Health and Care
Excellence (NICE)26

2014 UK (English) Do not recommend
because of the
uncertainty in the
current evidence

IA-CS should be considered
as an adjunct to core
treatments for the relief
of moderate to severe
pain in people with OA,
generally for short-term
relief

Not reported

Veterans Affairs/
Department of
Defense (VA/DoD)13

2014 US (English) Uncertain
recommendation, but
suggested use if other
treatments are not
effective

IA-CS recommended for
patients with
symptomatic OA of the
knee

Not reported

American Academy of
Orthopaedic Surgeons
(AAOS)18

2013 US (English) Do not recommend
because of a lack of
efficacy in the
published literature

Uncertain recommendation
for or against the use of
IA-CS for symptomatic
knee OA because of a lack
of current evidence

Uncertain recommendation
for or against the use of
PRP for symptomatic
knee OA because of a
lack of current evidence

Ministry of Health of the
Russian Federation
(MHRF)25

2013 Russia (Russian) Positive effects of IA-HA
variable depending on
severity of OA and
characteristics of the
IA-HA product

IA-CS is not recommended
for use in patients with
OA because of the short
lasting effect and possible
destruction of articular
cartilage

Not reported

Association of
Rheumatologists of
Russia (ARR)3

2013 Russia (Russian) IA-HA may be used to
reduce OA pain
within a
recommended
treatment algorithm

IA-CS recommended for
knee OA for short-term
relief of pain and
inflammation but no
more than 2-3 injections
per year

Not reported

(continued)
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Table A1 (continued)

Association Year Region (Language) IA-HA Recommendation IA-CS Recommendation PRP Recommendation

American Academy of
Family Physicians
(AAFP)34

2012 US (English) Recommended in severe
OA when other
treatment options are
not effective

Recommended in severe OA
to provide short-term
pain relief; limited to 4
injections annually when
other treatment options
are not effective

Not reported

Czech Rheumatology
Society (CSR)28

2012 Czech Republic
(Czech)

Recommended in
patients with painful
knee OA who have
unsuccessful or are
contraindicated for
NSAID treatment

IA-CS may be recommended
for painful OA cases but
should be repeated 4
times a year at most

Not reported

Chinese Medical
Association (CMA)10

2010 China (Mandarin) Recommended as a safe
and effective
treatment for mild to
moderate knee OA

Recommended application
of IA-CS no more than 3
times per year for short-
term pain relief

Not reported

National Collaborating
Centre for Chronic
Conditions (NCC-
CC)27

2008 UK (English) Do not recommend IA-
HA because of the
uncertainty of the
evidence

IA-CS recommended as an
addition to core
treatments for short-term
pain relief of moderate to
severe OA

Not reported

Agency for Healthcare
Research and Quality
(AHRQ)8

2007 US (English) Recommendation of IA-
HA is uncertain
because of variability
in the evidence

IA-CS may be considered
when NSAIDs are not
effective

Not reported

Singapore Ministry of
Health (MOH)33

2007 Singapore (English) Recommended where
general measures or
systemic therapies
have failed or are
contraindicated

Consider IA-CS (especially
if joint effusion present)

Not reported

Spanish Society of
Rheumatology (SER)7

2005 Spain (Spanish) Recommended as an
effective treatment for
knee OA

Recommended as an
effective treatment for
short-term pain control in
knee OA

Not reported

European League
Against Rheumatism
(EULAR)20

2003 Europe (English) Acknowledgment of
potential benefits of
IA-HA use

IA-CS recommended for
flare of knee pain,
especially if accompanied
by effusion

Not reported

aHA, hyaluronic acid; HMW, high molecular weight; IA, intra-articular; IA-CS, intra-articular corticosteroid; IA-HA, intra-articular
hyaluronic acid; NSAID, nonsteroidal anti-inflammatory drug; OA, osteoarthritis; OMERACT-OARSI, Standing Committee for Clinical
Trials Response Criteria Initiative and the Outcome Measures in Rheumatology–Osteoarthritis Research Society International; PRP,
platelet-rich plasma; UK, United Kingdom; US, United States.
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