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Key What Is the Issue?
Messqges

« Osteoarthritis (OA) is a chronic disease of the joints, such as the
hip, shoulder, and ankle. OA causes the joints to be painful, unstable,
and less functional. In adults 55 years and younger, joint trauma is a
common cause of OA.

« Hyaluronic acid (HA) is a naturally occurring molecule found in
human cells that provides lubrication when injected into the joint. HA
injections are a less invasive option than surgery, with potentially fewer
complications.

» To support decision-making about treating hip, shoulder, or ankle OA in
adults 55 years and younger, it is important to understand the potential
benefits and harms of using HA in this population.

What Did We Do?

« We reviewed the clinical effectiveness of high molecular weight (MW)
injection of HA in adults between the ages of 18 and 55 years with OA
of the hip, shoulder, or ankle joints to guide decisions on the use of high
MW HA injection.

» An information specialist searched for peer-reviewed and grey literature
sources published on January 1, 2013 to December 12, 2023. One
reviewer screened citations and selected and critically appraised the
included studies.

What Did We Find?

» The evidence for this report was based on observational before-and-
after studies. We found no relevant comparative studies examining the
effect of high MW HA versus placebo or no treatment.

* While most studies reported post-treatment outcome improvements, it
is uncertain whether high MW injection of HA improves pain, function,
and disability in adults 55 years and under with hip, shoulder, or ankle
OA. This is due to the low-quality evidence, small sample sizes, and
methodological problems. Serious side effects of high MW HA were
not reported.

What Does This Mean?

» Due to the uncertainty of the clinical effectiveness evidence, health
care providers and decision-makers may consider other factors when
considering high MW IA-HA for patients with hip, shoulder, or ankle OA,
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K these factors could include acceptability, feasibility, costs, health equity,
ey !

and patient values and preferences.
Messqges » Future research from randomized studies in large populations is needed

to understand the effectiveness and safety of high MW HA injections for
hip, shoulder, and ankle OA.
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Context and Policy Issues

What Is OA?

Osteoarthritis (OA) is a progressive disorder of the joint."? It is the most common type of arthritis that causes
damage to the articular cartilage and underlying bone.” The most frequently affected joints include the knee
and hip, and the less commonly affected joints include the shoulder (glenohumeral) and ankle.” In response
to OA, the body produces additional synovial fluid to offset the affected joint.® The increased fluid causes
inflammation and pain.® OA can also cause other symptoms, such as limitation of movement, stiffness,

and disability.* Risk factors for OA include older age (due to progressive degeneration), female sex, family
history, excess body weight, joint trauma, and repeated stress on a particular joint (e.g., through sport or
work-related activities)."* Approximately 219,000 Canadians aged 20 years and older (8.7 per 1,000 persons
per year) were newly diagnosed with OA from 2016 to 2017.2 The prevalence of OA during these years was
13.6% and is projected to increase to 18.6% among adults in Canada and the direct cost of OA (including
hospitalization, physician and outpatient services, alternative care, out-of-pocket costs, drugs, rehabilitation,
home care, formal caregiver, and side effects of drugs) to increase from CAD $2.9 billion to CAD $7.6 billion
(2010 values).?®

What Is the Current Practice?

OA is a chronic disease, and there is no cure.” Therefore, treatment focuses on reducing pain and improving
functional outcomes.* Front-line treatment includes exercise, physical therapy, local analgesics, and
nonsteroidal anti-inflammatory drugs to relieve pain and inflammation.’#° Conservative treatment before
surgery includes injections of glucocorticoids, corticosteroids, and platelet-rich plasma.'®° Operative
treatments include arthroscopy, joint preserving surgery, joint fusion, and joint replacement.’® Surgery is often
considered a last resort option for end-stage OA due to the risks of surgical complications (e.g., infectious
disease, nerve injuries, dislocation).*'" Surgery is especially problematic in patients 35 years of age and
younger because of the requirement for longer implant survival and the need for revision surgery.’> None of
these interventions have been shown to stop disease progression or reverse cartilage deterioration.*

What Is IA-HA?

HA is a natural component of synovial fluid.*"" Intra-articular (IA-) HA injections (also called
viscosupplementation) are gel-like fluid injections that help lubricate the joint and protect the cartilage

and surrounding soft tissues.*'" HA has been approved in Canada for treating mild to moderate knee OA
since 1992." |A-HA injections have been accepted as an alternative treatment for OA in people who do not
respond to front-line interventions, such as physical therapy or pain medication.’'® However, most evidence
on the clinical effectiveness of IA-HA comes from research on knee OA,"'® while the effects reported for
the hip, shoulder, and ankle joints are limited.”” The evidence suggests that IA-HA products with high MW;
defined as greater than 3,000 kDa) have better effectiveness and safety for OA of the knee than lower MW
products.'181°
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Why Is it Important to Do This Review?

In 2019, CADTH produced 2 Rapid Reviews on IA-HA to manage OA of the hip and ankle,* and the shoulder.™
In 1 report,' the evidence suggested no effect of IA-HA compared to placebo on pain and adverse events for
hip OA, and a potential benefit of IA-HA compared to saline on pain and disability for ankle OA. In the other
report,’® there were no significant differences between IA-HA and placebo on pain reduction and functional
outcomes for shoulder OA. Adverse events were considered unrelated to the study products.

These 2 CADTH reports''s focused on older populations with degenerative OA. For this report, we focus on
adults between the ages of 18 and 55 years. While the average age of diagnosis in Canadian adults is 50
years, many experience symptoms of OA years earlier and nearly 1/3 of people with OA have been diagnosed
before the age of 45 years.?® OA is prevalent within specific occupations such as the military, sports,
construction, mining, and other types of physical labour due to extreme activities and demands,>?' and joint
trauma is increasingly being recognized as a common cause of OA.?2 The burden of OA on younger adults is
similar to and potentially worse than that on older adults.?’ Surgery for OA in patients 55 years and younger is
problematic, especially total joint replacement, due to the need for long-term durability and the possibility of
multiple revisions.'>22 Therefore, effective conservative treatment options for younger patients are required,
but the effectiveness of high MW IA-HA for this patient population has not yet been established.

Objective

To support decision-making about the use of HA for OA in younger adults, we prepared this Rapid Review to
summarize and critically appraise the most recent clinical effectiveness studies on high MW IA-HA in adults
between the ages of 18 and 55 years with OA of the hip, shoulder, or ankle joints.

Research Question

What is the clinical effectiveness of intra-articular hyaluronic acid for people with osteoarthritis of the hip,
glenohumeral, or ankle (i.e., tibiotalar or subtalar) joints?

Methods

Literature Search Methods

An information specialist conducted a literature search on key resources including MEDLINE, Embase, the
Cochrane Database of Systematic Reviews, the International HTA Database, the websites of Canadian and
maijor international health technology agencies, and a focused internet search. The search approach was
customized to retrieve a limited set of results, balancing comprehensiveness with relevancy. The search
strategy comprised both controlled vocabulary, such as the National Library of Medicine’'s MeSH (Medical
Subject Headings), and keywords. Search concepts were developed based on the elements of the research
questions and selection criteria. The main search concepts were hyaluronic acid and hip, shoulder, and
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ankle osteoarthritis. The search was completed on December 12, 2023, and limited to English-language
documents published since January 1, 2013.

Selection Criteria and Methods

One reviewer screened citations and selected studies. In the first screening level, titles and abstracts

were reviewed and potentially relevant articles were retrieved and assessed for inclusion. No comparative
randomized or nonrandomized studies meeting the selection criteria were identified from the literature
search results. Therefore, 1 reviewer re-screened for single-arm studies (i.e., without a relevant comparator
group) with before-and-after data published since 2018. Based on the volume of relevant evidence from
before-and-after studies published since 2018, literature screening was not extended further.

Several systematic reviews (SRs) with similar eligibility criteria met our inclusion criteria. Still, they did not
include any comparative studies that met our inclusion criteria (i.e., SRs with no relevant primary studies).
Therefore, 1 recent and comprehensive SR was selected to include in this Rapid Review. The other SRs with
no relevant primary studies are listed in Appendix 5.

The final selection of full-text articles was based on the inclusion criteria presented in Table 1.

Table 1: Selection Criteria

Criteria Description

Population Adults (between 18 and 55 years of age) with osteoarthritis of the hip, glenohumeral, or ankle (i.e.,
tibiotalar or subtalar) joints, including posttraumatic arthritis (e.g., due to osteochondral lesions or
labral tears)

Intervention Intra-articular injection of high molecular weight hyaluronic acid (defined as greater than 3,000 kDa)

Comparator No treatment (e.g., placebo, sham interventions, waitlist)

Outcomes Clinical benefits (e.g., disease severity, pain, function, disability, quality of life) and harms (e.g., adverse
events)

Study designs Health technology assessments, systematic reviews, randomized controlled trials, nonrandomized
studies

Exclusion Criteria
The following were excluded:

e articles that did not meet the selection criteria outlined in Table 1
e duplicate publications

» mean or median age of the study population was not within the range of 18 to 55 years; or age of
participants was not reported

« primary studies that were captured in an included SR. However, if the SR did not describe the primary
study in sufficient detail, then the primary study was included rather than the SR

» SRs in which all relevant studies were captured in other more recent or more comprehensive SRs.

Intra-Articular Hyaluronic Acid for Osteoarthritis of the Hip, Shoulder, and Ankle 10
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Critical Appraisal of Individual Studies

The included publications were critically appraised by 1 reviewer using the following tools as a guide: A
MeaSurement Tool to Assess systematic Reviews 2 (AMSTAR 2)% for systematic reviews, and the Downs
and Black checklist?* for randomized and nonrandomized studies. We assessed only the relevant items in the
critical appraisal tools. Summary scores were not calculated for the included studies; rather, the strengths
and limitations of each included publication were described narratively.

Summary of Evidence

Quantity of Research Available
This report includes 3 SRs with relevant primary studies,?*? 1 SR without relevant studies,?® and 4
nonrandomized open-label before-and-after studies.'??°3! Study selection details are presented in

Appendix 1.

We selected the SR by the National Institute for Health and Care Excellence (NICE)? to include in our Rapid
Review as the most recent, comprehensive, and high-quality SR of comparative studies that met our inclusion
criteria but did not include any relevant primary studies. The other SRs that met our selection criteria but with
no relevant primary studies are listed in Appendix 5.

Summary of Study Characteristics
Six publications™25% had broader inclusion criteria than the present review:

» The NICE SR?® included adult patients (i.e., 16 years and older) with OA affecting any joint and
3 1A interventions (HA, corticosteroids, and stem cell therapy). The review included any MW HA
intervention and included placebo-controlled trials.?®> However, none of the included studies evaluated
the comparison of interest for this report, namely the clinical effectiveness of high MW IA-HA
compared to placebo for hip, shoulder, or ankle OA in adults between 18 and 55 years.

« The SR by Boffa et al.?” assessed the clinical effectiveness of IA injection treatments (i.e., platelet-rich
plasma, methylprednisolone, botulinum toxin type A, mesenchymal stem cells, prolotherapy, and any
MW HA) for people with ankle lesions (e.g., osteochondral of the talus and ankle OA) of all ages. Of
the 24 studies included in the SR,?” 2 studies on high MW HA for ankle OA in the relevant age group
met the criteria for this report.

» Two SRs?%?8 included any MW HA injections for hip OA and did not restrict the population by age
group. One study in each SR?%2® was relevant to this report.

» The primary study by Kany et al.? included 273 patients aged 50 years or younger at onset of OA of
the shoulder who were treated with high MW HA, platelet-rich plasma, or arthroscopy. Only the 88
patients treated with HA are included and summarized separately in this report.

« the primary study by Koyano et al.®® evaluated high MW HA in 29 patients with hip OA. Data were
stratified by severity of OA. The 20 patients with severe OA did not meet our criteria for population
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age (mean 61 years). The 9 patients with mild hip OA did meet our criteria for population age (mean
53 years);?" thus, only data on this group is included in this report.

Additional details regarding the characteristics of included publications are provided in Appendix 2.

Study Design
The NICE SR? searched multiple databases for comparative studies from inception to November 2021.

The SR by Boffa et al.?’” on ankle diseases queried the electronic databases from inception to March 2020.
The 2 SRs?%% on hip OA searched the electronic databases from January 2000 to January 2020 and from
inception to April 2020.2° These 3 SRs?*? included 4 relevant primary studies (single-arm before-and-after

studies) published between 2002 and 2008.

The 4 primary studies'??°3" were observational open-label studies with uncontrolled before-and-after data.
Two studies were prospective®® and 2 were retrospective designs.'2?°

Population

One study reported in 1 SR?® and another study reported in another SR included patients with hip OA. The
mean age was 55 years in 1 study in 1 SR,?® but not reported in the other SR (though young adults were
eligible for this primary study).?® The sample sizes were 22% and 78.% Three primary studies'?3%*" identified
for this Rapid Review also included patients with hip OA. The severity of OA in these studies ranged from
mild3%3 to severe.’? The studies were conducted at a single site each in Australia,®' Italy,'? and Japan.®°
Samples sizes ranged from 9%° to 87.3' Mean ages ranged from 332 to 54 years.®'

One primary study?® included 88 patients with OA of the shoulder (glenohumeral joint) from multiple
centres in France. Patients with posttraumatic OA (fracture sequalae) or OA following rotator cuff tear were
excluded. The mean age was 40 years (range 20 to 65).%°

Two studies reported in the SR by Boffa et al.?” included patients with ankle OA and mean ages were 41 and
45 years. The sample sizes were 21 and 55.2 The SR? did not specify whether tibiotalar or subtalar joints
were affected.

The 3 SRs?%28 did not report the countries where the relevant primary studies were conducted.

Intervention

Most studies assessed single or multiple high MW (6,000 kDa) injections of 2 mL IA-HA (Hylan G-F 20'2.26:2830
or Synvisc brand?’?°). One study assessed a single ultra-high MW (> 100,000 kDa) injection of 3 mL HA
(Durolane brand).*'

The HA injections were guided by fluoroscopy,?® ultrasound,'>2°3' radioscopy,? or air arthrogram.®® No
imaging guidance was used in the 2 studies included in the SR by Boffa et al.?’ The SR by Acuna et al.?® did
not report whether imaging was used to guide the HA injection.
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Outcomes
Clinical benefits included:

* pain, using the visual analogue scale.’2262830 One study also reported the use of nonsteroidal anti-
inflammatory drugs or analgesics for pain relief'

« physical function, using the Constant score,?® the Japanese Orthopedic Association score,*® and
the Subject Shoulder Value.? One SR?” did not report which tool was used to measure functional
impairment

* health-related quality of life, using EuroQol 5-Dimension Questionnaire3°

» composite measures of pain, function, and/or other outcomes including the modified Harris Hip
Score,® the Lequesne index,?*2% and the Western Ontario and McMaster Universities Arthritis Index;'?
and other outcomes?

Harms were assessed by adverse events.'226272%31 Follow-up ranged from 6 weeks to 15 years.?*

Brief descriptions of the tools used to measure clinical effectiveness outcomes are presented as footnotes
in the Summary of Findings tables in Appendix 4.

Summary of Critical Appraisal

Systematic Reviews

The 4 SRs?>28 provided some description of the inclusion criteria; however, 3 reviews?528 did not report
establishing an a priori method or developing a review protocol. A preestablished review method is important
for informing the conduct of reviews and allows readers to assess any protocol deviations that could
introduce potential risk of bias to the findings of the review. The authors of the 4 SRs?>?¢ performed literature
searches in 2 or more electronic databases. The NICE SR?® described the search strategies in detail, while
the other 3 SRs?528 provided the search string?’ or key search terms.2628 This increases the transparency

and reproducibility of the literature searches and article selection process. All SRs?>?8 presented a flow

chart illustrating the study selection process. Study selection was performed in duplicate in 3 SRs;?>?” thus,
reducing the likelihood that relevant studies were missed.

There were several limitations that were common to the included SRs.?>?% None incorporated searches of
the grey literature?>28 and only the NICE review?® searched trial registries. Of the 3 SRs that included relevant
studies,?®28 2 SRs,?528 did not report that data extraction was performed in duplicate, thus, increasing the
possibility of errors in data extraction in those 2 SRs.?62® Two SRs?¢28 did not provide a list of excluded
studies. One SR? did not assess risk of bias of included studies or quality of evidence, and another SR?

did not indicate if risk of bias was accounted for in their findings. The clarity of reporting is fundamental to
understand the results and assess the validity of the results. However, 1 SR reported only narrative findings
per study,?” and another SR? did not report effect estimates. The statement of conflicts of interest helps
readers understand the potential bias of study funders. However, 2 SRs?%?’ did not report the funding sources
for the relevant studies included in their review. The authors of 2 SRs?%2¢ received government funding to
conduct the reviews, another SR?’ did not report whether financial support was received, and 3 authors of
another SR?® disclosed ties with pharmaceutical companies.
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Primary Studies

The 4 primary studies'2?%3 reported the study objective, inclusion and exclusion criteria, interventions
used, and demographics of included participants. Because HA was administered by study personnel, it was
assumed that each study's adherence to the intervention was reliable. Outcomes of interest were assessed
using validated scales.’>2°3" All 4 studies'??*®" reported adverse events associated with the intervention.

There were many limitations across the included studies.’?*31 The 4 studies'>?°3! were open-label with either
1-arm cohort?”?° or without a relevant comparator group.™ Therefore, the risk of confounding is high, and,

in the absence of a frame of reference for comparison, we cannot determine how much the intervention, a
placebo effect, or the natural history of the disease have contributed to study outcomes. The lack of blinding
could result in bias in outcomes favouring the intervention, particularly since most outcomes were based on
self-reported measures. All studies’>?°3! had sample sizes less than 89 patients that might not represent the
entire population from which they were recruited. In all studies,'>?>*' the outcome data were not adequately
described or lacked clarity, which makes interpretation of the results challenging. While 2 studies>3°
declared no conflicts of interest, the authors of another study? disclosed ties with pharmaceutical
companies (consultant or royalties), but not with the manufacturer of the HA (Sanofi) used in their study. One
of the authors of the other study®' had previously been on the medical advisory board for Bioventus Global,
the manufacturer of the HA assessed in the study.

Additional details regarding the strengths and limitations of the included publications are provided in
Appendix 3.

Summary of Findings
The main study findings are presented in Appendix 4.

OA of the Hip

Pain

Two SRs?2 and 2 primary studies’® assessed the effect of HA on pain in adults with hip OA.
The following effects were reported with single injections of high MW IA-HA guided by imaging
(fluoroscopy,? ultrasound,'? or air arthrogram?°):

« statistically significant decrease from baseline in pain at 1 month (1 study in 1 SR?® and 2 primary
studies’?%)

« statistically significant decrease from baseline in overall pain at 3 months (1 study?)
« no statistically significant difference from baseline in pain at 12 weeks (1 study®)
« statistically significant decrease from baseline in pain at 6 months (1 study in 1 SR%).
The following effect was also reported with single injections of high MW IA-HA (imaging guidance NR):

« statistically significant decrease from baseline in pain at 1 year (1 study in 1 SR).%®

Intra-Articular Hyaluronic Acid for Osteoarthritis of the Hip, Shoulder, and Ankle 14
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The cohort study by De Lucia et al.’? reported that pain was reduced from baseline at 6 months with multiple
ultrasound-guided injections of high MW IA-HA (data presented graphically only, statistical significance not
reported). At the 2-year follow-up, pain response differed according to the type of hip OA:

« in patients with primary OA, there was a statistically significant decrease from baseline in pain and
use of pain medication (nonsteroidal anti-inflammatory drugs or analgesics) at 2 years'

« in patients with OA secondary to juvenile idiopathic arthritis, there was no difference from baseline in
pain at 2 years (data depicted graphically only, statistical significance not reported).'?

Function
One study® reported no statistically significant difference from baseline in hip joint function with single
injection of high MW HA (guided by air arthrogram) at 4 or 12 weeks in patients with mild hip OA.

Health-Related Quality of Life
One study® reported the following effects on health-related quality of life with a single injection of high MW
HA guided by air arthrogram in patients with mild hip OA:

« statistically significant increase from baseline at 4 weeks*

* no statistically significant difference from baseline at 12 weeks.*°

Composite Outcomes
Two SRs?2 and 2 primary studies’3! assessed the effect of HA on composite measures of pain, function,
and/or other outcomes in adults with hip OA.

The following effects were reported with a single injection of high MW weight IA-HA:

« statistically significant and clinically important improvement from baseline in hip pain and joint
function at 6 weeks (1 study)®"

« statistically significant decrease from baseline in pain and disability at 3 and 6 months with
fluoroscopy-guided IA-HA (1 study in 1 SR)?

« statistically significant decrease from baseline in pain and disability at 1 year (imaging guidance not
reported, 1 study in 1 SR)?®

The cohort study by De Lucia et al.’? reported that pain, stiffness, and function was improved from baseline
at 6 months with multiple ultrasound-guided injections of high MW IA-HA (data presented graphically only,
statistical significance not reported). At 2 years, treatment response differed according to type of hip OA:

« in patients with primary OA, there was a statistically significant decrease from baseline in pain,
stiffness, and function at 2 years'

« in patients with OA secondary to juvenile idiopathic arthritis, there was no difference from baseline
in pain, stiffness, and functional limitations at 2 years (data depicted graphically only, statistical
significance not reported).?
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Adverse Events
No severe adverse events were reported in patients with hip OA.3%%" However, there were reports of mild or
temporary hip pain in a small proportion of patients (e.g., 5 or fewer patients per study).'2263"

OA of the Shoulder
One study? assessed ultrasound or radioscopy-guided injections of high MW IA-HA in adults with
shoulder OA.

Function
There was an improvement from baseline of 12 points on functional quality and 14% on shoulder self-
assessment at 12 to 182 months follow-up (statistical significance and clinical importance not reported).?

Other Outcomes
Eighty-six percent of patients had no arthroscopy at a minimum 4 years’ follow-up (range 12 to 321 months),
indicating treatment success according to study authors.?

Adverse Events
No complications were reported in 88 patients.?

OA of the Ankle
Two studies reported in the SR by Boffa et al.?” studied the effectiveness and safety of unguided high MW HA
in adults with OA of the ankle.

Pain
The SR authors?” narratively reported that a single injection of IA-HA was effective at reducing pain from
baseline at 6 months (within-group difference and statistical significance not reported, 1 study in 1 SR).?”

The SR authors? narratively reported that 3 weekly injections (1 per week over 3 weeks) of IA-HA provided
pain relief from baseline at 18 months (within-group difference and statistical significance not reported, 1
study in 1 SR).?”

Function

The SR authors?” narratively reported that 3 injections of IA-HA were effective at providing functional
improvement from baseline at 18 months (within-group difference and statistical significance not reported, 1
study in 1 SR).Z

Adverse Events
No treatment-related adverse events were reported in 76 patients with OA of the ankle.?”
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Limitations

Evidence Gaps

We did not identify any clinical effectiveness studies with a relevant comparator group (placebo, wait list,

or sham treatment); instead, all identified studies reported a within-group change from baseline (before-
and-after treatment). The placebo effect has been demonstrated with therapies for OA.3335 Without a
comparator group, it is not possible to attribute the reported effects to the intervention alone due to potential
confounding. With the exception of 1 primary study,®’ the minimally important differences on the patient-
reported scales were not reported in the evidence; therefore, it is unknown whether the results of pain,
function, and composite outcomes were clinically meaningful to patients.

Certainty of the Evidence

Risk of Bias of Included Studies in SRs

Of the 4 included studies in the 3 SRs, 2 studies from 2 of the SRs?%?” were good quality as assessed by the
SR authors and 1 study in 1 SR?® was fair quality. One study included in another SR® was not assessed for
risk of bias by the review authors.

Generalizability

None of the primary studies’??*3" were conducted in Canada, which may limit the generalizability of the
findings of this Rapid Review to the Canadian health care context. The 3 SRs with relevant studies?*?¢ did not
identify the countries in which the studies were conducted; therefore, the generalizability (or directness) of
their findings is unknown.

Heterogeneity

There was variability in patient populations (e.g., OA diagnosis, disease severity), interventions (e.g.,
number of injections, method of guidance), and outcomes (e.g., instruments used to assess function and
compositive outcomes, end points) across included studies. There was also substantial heterogeneity
regarding how adverse events were categorized, reported, and presented.

Imprecision

For each outcome, there were very few events or patients included in the results. All included studies had
very small sample sizes, ranging from 9% to 88 patients.?® The evidence also had inadequate or unclear
reporting of findings. The effect estimates and/or confidence intervals were not reported for several
outcomes.?”3' Thus, the results presented in this Rapid Review are generally imprecise.

Other Biases

While none of the included studies reported direct funding from industry, 1 SR?® and 2 primary studies?®*'
disclosed potential conflicts of interest with HA manufacturers. This could potentially lead to publication,
performance, or other bias in favour of the intervention.
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Conclusions and Implications for Decision- or Policy-Making

This report comprises 4 SRs?>?¢ and 4 observational before-and-after studies'>?°3! on the clinical
effectiveness of high MW IA-HA for adults between 18 and 55 years of age with OA of the hip, shoulder, or
ankle joints.

OA of the Hip

In adults with hip OA, compared to baseline, high MW IA-HA may have a favourable effect on pain at 1
month'22630 and on pain and disability at 6 months'2263" and 1 year?® following treatment. However, these
findings are uncertain due to high risk of bias and imprecision. Also, our confidence in the results of the 2
SRs?28 js very low (based on our assessment using AMSTAR 2).

High MW IA-HA had a neutral effect (e.g., not statistically significant within-group difference) on pain, hip
function, and health-related quality of life at 3 months following treatment, but this finding is uncertain due to
high risk of bias, imprecision, and indirectness.263°

High MW IA-HA may have a favourable effect from baseline on pain, stiffness and function at 2 years in
patients with primary hip OA, but a neutral effect on these outcomes in patients with OA secondary to
juvenile idiopathic arthritis.”> However, these results are uncertain due to high risk of bias, imprecision, and
indirectness.

There were no severe adverse events reported for high MW IA-HA in patients with hip OA 303

OA of the Shoulder

While 1 study?® reported improvement in function scores after treatment with high MW IA-HA in patients
with shoulder OA, the certainty in the evidence is reduced due to high risk of bias, imprecision, and potential
indirectness.?® There were no complications reported with high MW IA-HA in patients with shoulder OA.?°

OA of the Ankle

In adults with ankle OA, high MW IA-HA may have a favourable effect from baseline on pain at 6 months and
18 months after treatment and on pain and function at 18 months following treatment, but these findings are
uncertain due to imprecision and low confidence in the results of the SR.2” There were no treatment-related
adverse events with high MW IA-HA in patients with ankle OA.?’

Considerations for Future Research

The evidence in this report was from limited certainty evidence in nonrandomized before-and-after studies.
High-quality data from randomized placebo-controlled trials in large populations are needed to conclusively
determine the effectiveness and safety of high MW IA-HA in adults between the ages of 18 and 55 years with
OA of the hip, shoulder, and ankle. Many SRs were excluded from this report because the authors did not
describe the included studies in adequate details. Specifically, the age of the population and/or the HA MW
were not described. Future SRs must provide sufficient information about the populations and interventions
(e.g., product name, MW, guidance used) of their included studies. While this was a reporting issue, we
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also suspect that younger adults are a less studied population, as we did find 12 SRs without relevant
primary studies.

To help address health equity concerns in future studies, researchers should consider collecting equity-
relevant population characteristics (e.g., gender, education, socioeconomic status, place of residence)

to assess potential health inequities related to IA-HA treatment for OA. Compared to older adults, adults
younger than 45 years with OA report a great proportion of poor mental health.° Therefore, future research
could assess the impact of high MW IA-HA on psychological outcomes.

Implications for Clinical Practice

While there may be improvements in pain and function up to 2 years following high MW IA-HA in younger
adults with hip, shoulder, or ankle OA, the evidence is limited in quantity and quality, and we are uncertain
whether high MW IA-HA is clinically effective compared to no treatment. Given this uncertainty, health care
providers and decision-makers may wish to consider other factors when considering high MW IA-HA as part
of an overall treatment approach for their patients with hip, shoulder, or ankle OA. These factors include
acceptability by younger adults and clinicians administering the intervention, feasibility of implementing
high MW IA-HA in clinical practice, cost of treatment and other resources required, health equity, and patient
values and preferences.
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Appendix 2: Characteristics of Included Publications

Table 2: Characteristics of Included Systematic Reviews

Study citation, country,

Review objective, search dates, numbers of primary

CADTH Health Technology Review

Relevant intervention(s) and

Relevant clinical outcomes,

funding source studies included Population characteristics comparator(s) length of follow-up
NICE (2022)% Review objective: To evaluate the clinical and cost- | Adults (age = 16 years) with | Intervention: IA-HA (of any NA
England effectiveness of |A injections of corticosteroids, OA affecting any joint formulation)
Funding source: NICE HA, and stem cell therapy for the management of N=0 Comparator: Placebo

OA.

Search dates: Electronic database inception to

November 2021.

Number of included studies:

e 92 studies (RCTs and SRs of RCTs) in total

¢ 0 studies relevant to the present review.
Boffa et al. (2021)¥ Review objective: To evaluate the safety and Patients with ankle OA Intervention: 1 or 3 injections Outcomes
Italy quantify the evidence supporting the effectiveness | N =21 to 55 of 2 mL Synvisc (6,000 kDa), no | pain: VAS
Funding source: NR of the different injective options for the treatment Sex: female 38% to 40% guidance Function

of ankle lesions ranging from OLT to OA.

Search dates: Electronic database inception to

March 2020.

Number of included studies:

e 24 studies (8 RCTs and 16 NRS) in total

e 2 prospective 1 arm cohort studies relevant to
the present review.

male 60% to 62%

Age: mean 41.0 to 45.0
years

Symptom duration: mean
2.7 t0 25.0 years

Comparator: Before treatment

Adverse events
Follow-up: 6 to 18 months

Wu et al. (2021)%
Taiwan

Source of funding:
Kaohsiung Medical
University Hospital

Review objective: To make clear the role of MW in

clinical therapeutic effects on hip OA.

Search dates: Electronic database inception to

April 2020.

Number of included studies:

e 15 studies (3 RCTs and 12 NRS) in total

¢ 1 prospective 1 arm cohort study relevant to the
present review.

Patients with hip OA (K-L
grades® 1to 3)

N=22
Sex: female 59%, male 41%
Age: mean 54.7 years

Intervention: 2mL HMW

HA (Hylan G-F 20) once at
baseline, and second injection
at 30, 60, or 90 days if clinically
necessary; fluoroscopy-guided

Comparator: Before treatment

Outcomes
Pain: VAS

Composite outcome:
Lequesne index (pain,
discomfort, function)

Adverse events
Follow-up: 6 months
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Study citation, country, Review objective, search dates, numbers of primary Relevant intervention(s) and Relevant clinical outcomes,

funding source studies included Population characteristics comparator(s) length of follow-up

Acuna et al. (2020)% Review objective: To determine how hyaluronic Young adults® with hip OA Intervention: Single injection Outcomes

us acid administration impacts patient-reported (K-L grades? 1 to 4) of HMW HA (Hylan G-F 20), Pain: VAS

Source of funding: No outcome measures and rates of conversion to total | N = 78 guidance NR Composite outcome:

funding hlp arthmplaStY- Sex: NR Comparatol’i Before treatment Lequesne index (pain'
Search dates: January 2000 to January 2020 Age: NR® discomfort, function)

Number of included studies:
e 39 studies (11 RCTs and 28 NRS) in total

® 1 one-arm cohort study® relevant to the present
review.

Follow-up: 1 year

HA = hyaluronic acid; HMW = high molecular weight; IA = intra-articular; K-L = Kellgren-Lawrence; NA = not applicable; NR = not reported; OA = osteoarthritis; NRS = nonrandomized studies; OLT = osteochondral lesions of the talus;
RCT = randomized controlled trial; SR = systematic review; VAS = visual analogue scale.

aThe K-L classification grades radiographic abnormalities at the tibiofemoral joint as: grade 0 = no radiographic abnormalities; grade 1 = doubtful joint space narrowing with possible osteophyte formation; grade 2 = possible joint
space narrowing with definite osteophyte formation; grade 3 = definite joint space narrowing, moderate osteophyte formation, some sclerosis, and possible deformity of bone ends; grade 4 = severe joint space narrowing, large
osteophyte formation, marked sclerosis, and definite deformity of bone ends.3¢

"We checked the primary study publication? to confirm that the study met our selection criteria. Young adults were defined as younger than 40 years of age (mean 36.82, range 26 to 40).2
Note that this table has not been copy-edited.
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Table 3: Characteristics of Included Primary Clinical Studies

Study citation, country,

funding source

Study design, setting

Population characteristics

CADTH Health Technology Review

Relevant intervention

Clinical outcomes, length of

De Lucia et al. (2022)
Italy

Source of funding: No
funding

Retrospective open-label
cohort study

1 rheumatology unit

Patients aged 18 to 50 years, with
symptomatic hip OA according to ACR
criteria, radiological OA (K-L grades?® 2 to 4)
assessed by standard hip X-rays, and hip pain
duration = 1 year.

N = 40 patients

Primary OA: n = 26

OA secondary to JIA:n =14
Sex, % female:

Primary OA: 26.9

OA secondary to JIA: 64.3

Age, mean years (SD):

Primary OA: 41.7 (6.8)

OA secondary to JIA: 32.5 (10.1)
Hip pain duration, mean years (SD):
Primary OA: 3.4 (4.2)

OA secondary to JIA: 11.9 (9.4)

Ultrasound-guided IA injections
2ml Hylan GF-20 (1 every month
for 3 months, and every 6 months
for 2 years).

follow-up
Outcomes
Pain:
* VAS

* NSAIDs / analgesic
consumption

Composite: WOMAC (pain,
stiffness, function)

Adverse events
Follow-up: 2 years

Kany et al. (2021)%
France

Funding source: Ramsay
Generale De Sante

Retrospective open-label
cohort study

13 specialized shoulder
centres

Patients aged = 50 years at diagnosis; treated
for primary OA of the shoulder, post-instability
OA, operated on or not, or other cause of OA
(except not posttraumatic OA).

N = 88 patients

Sex: male 72%

Primary OA: 56%
Post-instability OA: 44%

Age at treatment: mean 40 years, range 20 to
65 years

Ultrasound or radioscopy-guided
viscosupplementation with 3 2 mL
injections or 6 mL reticulated HA
(Synvisc).

Outcomes

Function:
e Constant score

e SSV
e Success (no arthroplasty)
Adverse events

Follow-up: 12 to 182
months®
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Study citation, country,

funding source

Study design, setting

Population characteristics

CADTH Health Technology Review

Relevant intervention

Clinical outcomes, length of

Koyano et al. (2021)%°
Japan
Funding source: NR

Prospective open-label
single-arm trial (case
series®)

1 hospital

Relevant population: Outpatients diagnosed
with mild OA (pre and initial OA, K-L grades?® 0
1o 2) of the hip joint by plain radiographs, who
can walk, and aged > 20 years of age.

N =9 patients
Sex: female 89%, male 11%
Age: mean 52.7 years, SD 12.0 years

Single IA preparation of 2 mL of
Hylan G-F 20 (6,000 kDa) after
confirmation of needle position
using air arthrogram.

follow-up
Outcomes
Pain:
* VAS-G
* VAS-R
Function: JOA
HRQoL: EQ-5D
Adverse events
Follow-up: 12 weeks

Long and Fitzpatrick
(2021)*

Australia

Funding source: No funding

Prospective open-label
single-arm trial (case
series®)

1 private clinic

Patients aged > 18 years old, presenting
with symptomatic mild to moderate hip joint
OA (K-L grades® 2 to 3 as determined by
radiologist).

N = 87 patients

Sex: female 56.3%, male 43.7%

Age: mean 54.0 years, SD 10.8 (range 26 to
82) years

Single injection of HA (Durolane;
3 mL preparation) with patient
supine-using aseptic technique
under ultrasound guidance.

Outcomes

Composite: mHHS (pain,
function)

Adverse events
Follow-up: 6 weeks

ACR = American College of Rheumatology; HA = hyaluronic acid; HRQoL = health-related quality of life; IA = intra-articular; JOA = Japanese Orthopedic Association; JIA = juvenile idiopathic arthritis; K-L = Kellegren-Lawrence;

mHHS = modified Harris Hip Score; NR = not reported; OA = osteoarthritis; RCT = randomized controlled trial; SD = standard deviation; SSV = subjective shoulder value; VAS-G = visual analogue scale — gait; VAS-R = visual analogue
scale - rest; WOMAC = Western Ontario and McMaster Universities Arthritis Index.

aThe K-L classification grades radiographic abnormalities at the tibiofemoral joint as: grade 0 = no radiographic abnormalities; grade 1 = doubtful joint space narrowing with possible osteophyte formation; grade 2 = possible joint
space narrowing with definite osteophyte formation; grade 3 = definite joint space narrowing, moderate osteophyte formation, some sclerosis, and possible deformity of bone ends; grade 4 = severe joint space narrowing, large
osteophyte formation, marked sclerosis, and definite deformity of bone ends.3¢

"The mean follow-up was unclear; the mean was reported as 96 months in the text but 61.2 months in Table 2.2
°The authors described the design of their study as case series.303!
Note that this table has not been copy-edited.
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Appendix 3: Critical Appraisal of Included Publications

Note that this appendix has not been copy-edited.

Table 4: Strengths and Limitations of Systematic Reviews Using AMSTAR 2%

Strengths

Limitations

NICE (2022)?

The research questions and inclusion criteria were clearly
stated and included components of population, intervention,
comparator, and outcomes.

There was an explicit statement that review methods were
established before the conduct of the review (review protocol
in Appendix A and the methods and process described in an
independent NICE document).

A justification for eligible study designs (i.e., RCTs and SRs
of RCTs) and language restrictions (i.e., English only) was
provided.

The authors search 4 databases and provided detailed search
strategies and restrictions.

A flow chart of study selection was provided.

The authors provided a list of studies excluded after full-text
review with reasons for exclusion.

Two reviewers selected a sample of eligible studies (with
disagreements resolved by discussion or a third independent
reviewer) until an appropriate level agreement was achieved,
with the remainder selected by 1 reviewer.

Declarations of interest were recorded according to NICE's
conflicts of interest policy.

There was no explicit statement that the funder did not
influence the evidence review. However, since funding to NICE
is from the government, it was unlikely to have affected the
findings of the review.

* |t was unclear whether the grey literature was searched.

Boffa et a

l. (2021)7

The research aim of the review was clearly stated.

The authors search 3 databases and provided the search
string. The authors also searched the reference lists of
selected papers and previously published relevant reviews.

The publications restrictions were clearly stated.

Two reviewers independently performed study selection, data
extraction, and risk of bias assessment.

Appropriate tools (e.g., Downs and Black checklist for NRS)
were used to assess risk of bias of included studies.

A flow chart of study selection was provided.
The excluded studies were cited with reasons for exclusion.

For the included studies, the population and interventions
were adequately described.

* The inclusion criteria were vague and did not adequately
describe population, intervention, comparator, or outcomes.

* There was no explicit statement that review methods were
established before the conduct of the review.

* The authors did not provide a justification for eligible study
designs or for language restrictions (i.e., only English studies
were included).

* The authors did not search the grey literature or trial
registries.

* For the included studies, quantitative outcome data were not
adequately reported.

* The authors reported which RCTs received industry funding
but did not report the sources of funding for all included (and
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Limitations

® The authors discussed the potential impact of risk of bias on
the results of the review.

® The authors discussed the heterogeneity observed in the
review.

® One author declared potential conflicts of interest, and the
other authors declared no conflicts of interest.

relevant) studies.

® The authors did not report whether they received funding for
the review.

Wu et al.

(2021)%

® The review objective and inclusion criteria were clearly stated
and included components of population, intervention, and
outcomes.

e The authors provided a justification for including any study
design in the review (although it was in the discussion rather
than the methods).

® The authors search 3 databases and provided key search
terms. The authors also searched the reference lists/
bibliographies of included studies.

e A flow chart of study selection was provided.

* Two reviewers performed study selection in duplicate and
disagreements were resolved with discussion or a third
reviewer.

e An appropriate tool (Downs and Black checklist) was used to
assess risk of bias of included studies.

¢ For the included studies, the population, interventions,
comparators, and outcomes were adequately described.

® The authors declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of the
review.

® The authors reported that they received government funding
and that the funders had no role in the study design, data
collection and analysis, decision to publish, or preparation of
the manuscript.

* There was no explicit statement that review methods were
established before the conduct of the review.

e |t was unclear if publication restrictions were applied to the
search strategy.

* The authors did not search the grey literature or trial
registries.

e |t was unclear if data extraction was performed in duplicate.

e A list of excluded studies with reasons for exclusion was not
provided.

* The study designs of the included studies were not
adequately described. The authors reported if the studies
were prospective or retrospective (or not mentioned), but
not if the studies were randomized or nonrandomized or the
design (e.g., cohort, case-control, case series).

* The authors did not discuss the potential impact of risk of
bias on the results of the review.

* The authors did not report sources of funding for the included
studies.

Acuna et

ol

. (2020)

® The research purpose and broad selection criteria were
clearly stated, and included components of the population,
intervention, and outcomes.

e The authors search 2 databases and provided search
keywords. The authors also searched the reference lists/
bibliographies of relevant SRs and included studies.

¢ A flow chart of study selection was provided.

e For the included studies, the intervention, and outcomes were
adequately described.

e The authors reported sources of funding (e.g.,
pharmaceutical companies) for the included studies.

® The authors reported no funding or financial support for the
conduct of the review.

® The authors disclosed competing interests.

* There was no explicit statement that review methods were
established before the conduct of the review.

* The authors did not provide a justification for eligible study
designs or for language restrictions (i.e., only English studies
were included).

* The authors did not search the grey literature or trial
registries.

e |t was unclear if study selection or data extraction was
performed in duplicate.

e Alist of excluded studies with reasons for exclusion was not
provided.

* The authors did not assess risk of bias or quality of evidence
of included studies.

e For the included studies, the study design and population
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Limitations

were inadequately described.
* Three authors disclosed ties with pharmaceutical companies.

AMSTAR 2 = A MeaSurement Tool to Assess systematic Reviews 2; NICE = National Institute for Health and Care Excellence; RCT = randomized controlled trial; SR =

systematic review.

Table 5: Strengths and Limitations of Clinical Studies Using the Downs and Black

Checklist?4

Strengths

Limitations

De Lucia et al. (2022)2

Reporting

® The study aim, the main outcomes to be measured, the
characteristics of the patients included in the study and the
intervention of interest were clearly described.

® The authors reported withdrawals from the intervention.

Internal validity

* Patient adherence was reliable.

e The main outcome measures were accurate.

Reporting

* The main findings were not reported adequately. Outcomes
were depicted graphically, but only partial (and not all
relevant) outcome data were reported numerically.

* Nonsignificant P values for the main outcomes were not
reported.

External validity

e |t is uncertain if the study sample (very small sample from 1

site) represented the entire population from which they were
recruited.

e |t is uncertain if the staff, place, and facility where the
patients were treated was representative of the treatment
most patients receive.

Internal validity:

* The comparator group was not relevant for this Rapid Review.

* There were no attempts to blind participants, investigators, or
assessors to the intervention.

Power:

* A sample size calculation was not reported.

Kany et al.

(2021)%

Reporting

e The study aim, the characteristics of the patients included in
the study, the intervention of interest, and the main findings
were clearly described.

e The study provided the median and range on scores for the
main outcomes.

e The authors reported no adverse events of the intervention.

Internal validity
* Patient adherence was reliable.

* The main outcome measures were accurate.

Reporting
* The main outcomes measured were not described, although
citations were provided.

® The results of statistical tests used to assess the main
outcomes were not reported.

* P values were not reported for the main outcomes.

External validity

e |t is uncertain if the small study sample represented the entire
population from which they were recruited.

Internal validity

* There was no comparator group.

* There were no attempts to blind participants, investigators, or
assessors to the intervention.

e |t was unclear if the study population was recruited over the
same period.

* The analyses did not adjust for different lengths of follow-up
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Strengths Limitations
of patients.
Power
* A sample size calculation was not reported.
Koyano et al. (2021)%°
Reporting Reporting

® The objective of the study, the main outcomes to be
measured, the characteristics of the patients included in the
study and the intervention of interest were clearly described.

e The study provided estimates of the random variability in the
data for the main outcomes.

e P values were reported for the main outcomes.
* Adverse events of the intervention were reported.

Internal validity:
e All participants included in the analyses were followed up for
the same length of follow-up (12 weeks).

e The statistical tests used to assess the main outcomes were
appropriate.

* Patient adherence was reliable.
e The main outcome measures were accurate.

* The main findings were not reported adequately. Outcomes
were depicted graphically, but only partial (and not all
relevant) outcome data were reported numerically.

* The characteristics of 1 female patient lost to follow-up was
not described.

External validity
* |t is uncertain if the study sample represented the entire
population from which they were recruited.

* The staff, place, and facility where the patients were treated
were not described.

Internal validity
* There was no comparator group.

* There were no attempts to blind participants or assessors to
the intervention.

e |t was unclear if the study population was recruited over the
same time period.

Power

* The sample size calculation was reported and met. However,
the sample size for the relevant group of participants (n = 9)
was underpowered.

Long and Fitzpatrick (2021)"

Reporting

® The study purpose, the main outcome to be measured, the
characteristics of the patients included in the study, the
intervention of interest, and the main findings were clearly
described.

® The study provided estimates of the random variability in the
data for the main outcome.

® Adverse events of the intervention were reported.

Internal validity
e All participants included in the analyses were followed up for
the same length of follow-up (6 weeks).

® The statistical test used to assess the main outcome was
appropriate.

® Patient adherence was reliable.
® The main outcome measure was accurate.

Reporting
* The characteristics of the 5 (of 89) patients lost to follow-up
were not described.

* An actual P value was not reported for the main outcome.

External validity

e |t is uncertain if the study sample (small sample with limited
ethnocultural diversity and high SES recruited from 1 private
clinic) represented the entire population from which they were
recruited.

e |tis unclear if the staff, place, and facility where the patients
were treated was representative of the treatment most
patients receive.

Internal validity
* There was no comparator group.

* There were no attempts to blind participants, investigators, or
assessors to the intervention.

Power

* A sample size calculation was not reported.

SES = socioeconomic background.

Intra-Articular Hyaluronic Acid for Osteoarthritis of the Hip, Shoulder, and Ankle 31




Appendix 4: Main Study Findings

Table 6: Summary of Findings by Outcome — Pain

Outcome

Primary study or

Outcome result

CADTH Health Technology Review

Citation, population

Boffa et al. (2021)¥
Ankle OA

Study design

SR (2 cohort
studies)

VAS? scores at 6
months compared to
baseline (n = 55)

subgroup
Witteveen 2008

Baseline Follow-up Effect estimate
(pre-injection) (post-injection) (95% Cl)

HA was effective

P value

(-27.8 10 -10.0)

VAS? scores at 12 Luciani 2008 NR 2.0 (0.58 t0 3.42) HA provided pain relief and effect lasted
months, mean (95% until 18-month follow-up
Cl) (n=21)
Wu et al. (2021)% SR (1 cohort VAS® scores at Brocq 2002 5.54 (1.49) 3.07 (2.22) MD 2.47 NR
Mild to moderate study) baseline and 1 n=22 n=22 (1.35 0 3.59)
hip OA month, mean (SD)
VAS? scores at 3.04 (2.22) MD 2.50 NR
baseline and 3 n=17 (1.27 t0 3.73)
months, mean (SD)
VAS? scores at 2.47 (1.71) MD 3.07 NR
baseline and 6 n=11 (1.88 to 4.26)
months, mean (SD)
Acuna et al. (2020)? | SR (1 cohort VAS? scores at Migliore 2009 6.0 3.63 NR < 0.0005
Mild to severe h|p Study) baseline and 12
OA months (n = 78),
mean
De Lucia et al. Cohort study VAS® scores at 1 All OA NR NR Adjusted® < 0.0001
(2022)* month compared to difference
Hip OA baseline (n = 40) 189
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Outcome result

Primary study or Baseline Follow-up Effect estimate
Citation, population Study design Outcome subgroup (pre-injection) (post-injection) (95% Cl) P value
VAS? scores at 12 Primary OA NR NR Adjusted® 0.0001
months compared to difference
6 months (n = 26) -18.4
(-27.6 10 -9.2)
VAS? scores at 12 Secondary OA NR NR Adjusted® NR
months compared to difference
6 months (n = 14) 13
(-11.5t0 14.1)
VAS® scores at 24 Primary OA NR NR Adjusted® < 0.0001
months compared to difference
baseline (n = 26) -38.1
(-47.6 t0 -28.7)
NSAIDs or analgesics Primary OA NR NR MD -2.7 0.031
at 24 months (0.3t05.1)
compared to baseline
(n = 26), days per
month
Koyano et al. Single-arm trial VAS-G? scores at 4 NA VAS-G significantly improved < 0.050
(20271)% weeks compared to
Mild hip OA baseline (n = 9)
VAS-G® scores at 12 NR NSS

weeks compared to
baseline (n = 9)

VAS-R? scores at 4 VAS-R significantly improved <0.050
weeks compared to
baseline (n = 9)
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Outcome result

Primary study or Baseline Follow-up Effect estimate
Citation, population Study design Outcome subgroup (pre-injection) (post-injection) (95% Cl) P value
VAS-R® scores at 12 NR NSS

weeks compared to
baseline (n = 9)

BMI = body mass index; MD = mean difference; NA = not applicable; NR = not reported; NSS = not statistically significant; OA = osteoarthritis; SD = standard deviation; VAS-G = visual analogue scale - gait; VAS-R = visual analogue
scale - rest.

aThe VAS is a continuous scale with a line of fixed length of 10 cm? or 100 mm23° for measuring severity of pain. The left end of the line (0 cm or 0 mm) is anchored with “no pain” and the right end (100 cm or 100 mm) is anchored
with “the worst pain imaginable.”? The VAS-G is used to assess pain during gait and the VAS-R is used to assess pain at rest.*

Adjusted for BMI and radiological grade."?

Note that this table has not been copy-edited.
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Table 7: Summary of Findings by Outcome — Function

Outcome result

Baseline Follow-up Effect estimate

Citation, population Study design Outcome Primary study (pre-injection) (post-injection) (95% Cl) P value
Boffa et al. (2021)?” | SR (2 cohort Function (measure NR) Luciani 2008 HA provided functional improvements
Ankle OA studies) at 18 months (n = 21)
Kany et al. (2021)?° | Cohort study Constant score® at NA 50 (20 to 76) 62 (25to0 95) Difference 12 points NR
Shoulder OA baseline and follow-

up® (n = 88), mean

(range)

SSVe at baseline and 51% (20 to 80) 65% (20 to 100) Difference 14% NR

follow-up® (n = 88),
mean (range)

Koyano et al. Single-arm trial | JOA? scores at NA 75.1(17.7) 81.2(10.9) NR 1.0
(2021)% baseline and 4 weeks
Mild hip OA (n =9), mean (SD)

JOA¢ scores at 78.2(12.8) NR 0.837

baseline and 12 weeks
(n =9), mean (SD)

JOA = Japanese Orthopedic Association; HA =; MD = mean difference; NA = not applicable; NR = not reported; OA = osteoarthritis; SD = standard deviation; SSV = subjective shoulder value.

aThe Constant score measures functionality after the treatment of a shoulder injury. The test is divided into 4 subscales: pain (15 points), activities of daily living (20 points), strength (25 points) and mobility (forward elevation,
external rotation, abduction, and internal rotation of the shoulder, 40 points). A higher score indicates higher quality of function.?”

"The mean follow-up was unclear; the mean was reported as 96 months in the text but 61.2 months in Table 2, The range of follow-up was reported as 12 to 182 months in Table 2.2°
°The SSV is a patient's subjective shoulder assessment expressed as a percentage of an entirely normal shoulder, which would score 100%.%

9The JOA was used to assess hip joint function in 4 subcategories: pain, range of motion, ability to walk, and activities of daily living.®° A higher score indicates better hip function.®®
Note that this table has not been copy-edited.
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Table 8: Summary of Findings by Outcome: Health-Related Quality of Life

Outcome result

Baseline Follow-up
Citation, population Study design Outcome (pre-injection) (post-injection) Effect estimate P value

Koyano et al. (2021)% | Single-arm trial EQ-5D? scores at baseline and 0.60 (0.12) 0.72(0.14) NR 0.010
Mild hip OA 4 weeks (n = 9), mean (SD)
EQ-5D? scores at baseline and 0.60 (0.12) 0.68 (0.15) NR 0.234
12 weeks (n = 9), mean (SD)

EQ-5D = EuroQol 5-Dimension Questionnaire; NR = not reported; OA = osteoarthritis; SD = standard deviation.

aThe EQ-5D assesses health-related quality of life in 5 dimensions (mobility, pain, self-care, usual activities, and anxiety depression). A higher score indicates greater problems.*
Note that this table has not been copy-edited.

Table 9: Summary of Findings by Outcome: Composite and Other Outcomes

Outcome result

Primary study Baseline Follow-up Effect estimate
Citation, population Study design Outcome or subgroup (pre-injection) (post-injection) (95% Cl)

Wu et al. (2021)% SR (1 cohort Lequesne index? scores Brocq 2002 11.6 (4.1) 57(4.2) MD 5.90 NR
Mild to moderate study) at baseline and 3 n=22 n=17 (95% Cl 3.27 to 8.53)
hip OA months, mean (SD)
Lequesne index® scores 5.6 (3.9) MD 6.00 NR
at baseline and 6 n=11 (95% Cl13.13 t0 8.87)
months, mean (SD)
Acuna et al. (2020)?® | SR (1 cohort Lequesne index® scores Migliore 2009 7.84 412 NR < 0.0005
Mild to severe hip study) at baseline and 12
OA months (n = 78), mean
De Lucia et al. Cohort study WOMAC?® scores at 1 All OA NR NR Adjustede difference 0.0001
(2022) month compared to -16.6 (-25.0 t0 -8.2)
Hip OA baseline (n = 40)
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Outcome result

Primary study Baseline Follow-up Effect estimate
Citation, population Study design Outcome or subgroup (pre-injection) (post-injection) (95% ClI) P value

WOMAC?® scores at 12 Primary OA NR NR Adjustede difference 0.091
months compared to 6 -7.5(-16.2101.2)
months (n = 26)
WOMACP® scores at 12 Secondary OA NR NR Adjustede difference NR
months compared to 6 6.2 (-5.93 10 18.3)
months (n = 14)
WOMAC?® scores at 24 Primary OA NR NR Adjustede difference < 0.0001
months compared to -31.6 (-40.5t0-22.7)
baseline (n = 26)
Kany et al. (2021)?° | Cohort study No arthroscopy at NA NA 76/88 (86.3) NA NA
Shoulder OA minimum 4 years
(treatment success), n/N
(%)
No arthroscopy at last NA 53/88 (60) NA NA
follow-up9, n/N (%)
Long and Fitzpatrick | Single-arm trial mHHSe scores at NA 58.47 (14.82) 71.30 (16.46) Difference 12.83f <0.01
(2021)* baseline and 6 weeks, n=87 n=82
Mild to moderate mean (SD)
hip OA

BMI = body mass index; MD = mean difference; mHHS = modified Harris Hip Score; MRAW = raw means; NA = not applicable; NR = not reported; NSS = not statistically significant; OA = osteoarthritis; SD = standard deviation;
VAS-G = visual analogue scale — gait; VAS-R = visual analogue scale — rest; WOMAC = Western Ontario and McMaster Universities Arthritis Index.

aThe Lequesne index consists of 11 items assessing pain and discomfort and functional status (including maximal walking distance, and ability for daily activity). Scoring of each item ranges from 0 (no discomfort, no disability) to
8 (maximum pain, maximum disability), and the maximum total score is 24.264!

5The WOMAC is a Likert-type instrument that assess the 3 domains of pain, stiffness, and joint function. A higher score indicates greater pain, stiffness, and functional limitations.
cAdjusted for BMI and radiological grade.'?

9The mean follow-up was unclear; the mean was reported as 96 months in the text but 61.2 months in Table 2, The range of follow-up was reported as 12 to 182 months in Table 2.7
¢The mHHS is a self-report instrument to measure hip pain and function. A higher score indicates less disability.>!

The effect was greater than the minimally clinically important difference of 10 for clinical improvement at 6 weeks.*'

Note that this table has not been copy-edited.
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Table 10: Summary of Findings by Outcome: Adverse Events

Primary study or

Citation, population Study design Outcome subgroup Outcome result
Boffa et al. (2021)% SR (2 cohort Severe AEs related to Luciani 2008 0 of 21
Ankle OA studies) treatment, n of N Witteveen 2008 0 of 55°
Wu et al. (2021) SR (1 cohort study) | Systemic AEs, n of N (%) Brocq 2002 1 0f 22 (4.5)
Mild to moderate hip OA Aseptic arthritis with
fever up to 38.5°C
Local AEs, n of N (%) 2 0f 22 (9.1)
Local transient pain
De Lucia et al. (2022)"? Cohort study Withdrawal due to temporary Primary OA 1 0f 26
Hip OA hip pain, n of N Secondary OA 0of 14
Kany et al. (2021)* Cohort study Complications, n of N NA 0 of 88
Shoulder OA
Koyano et al. (2021)%° Single-arm trial Systemic AEs or serious local NA 0of9
Mild hip OA complications (e.g.,
hematoma, femoral nerve
injury, infection, air embolism),
nof N
Long and Fitzpatrick Single-arm trial Treatment-related significant NA 0 of 87
(2021) AEs,nof N
Mild to moderate hip OA Infection, n of N 00of87
Moderate pain (lasting > 24 0 of 87
hours or requiring stronger
analgesia), n of N
Mild pain (lasting < 24 hours 5o0f 87

or requiring no treatment or
minimal analgesia), n of N

AE = adverse events; NA = not applicable; OA = osteoarthritis.
20ne occurrence of osteochondritis dissecans was reported 4 months after HA injection, but this event was not considered to be treatment-related.?’”
Note that this table has not been copy-edited.
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Note that this appendix has not been copy-edited.
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