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INTRODUCTION

Symptomatic hip and knee osteoarthritis (OA) are among the most common causes of global
disability 33. While already highly prevalent, the incidence and burden is anticipated to increase
along with a concurrent increase in life expectancy of the general population and the obesity
epidemic?”38. As such, optimal treatment strategies are required to minimize the impact of
disease burden. Recently, clinical practice guidelines (CPG) for the treatment of knee OA have
been established by the American Academy of Orthopedic Surgeons (AAOS), suggesting a
comprehensive multimodal approach including physical therapy and injections, among other
suggestions®. In subsequent months, the Arthroscopy Association of Canada (AAC) and
Canadian Orthopaedic Association (COA) provided guidelines for the use of injections for the
treatment of symptomatic knee OA based on the best-available literature®®. However, similar
recommendations for injections for the treatment of hip OA are lacking.

Recent reviews have been conducted by both the Osteoarthritis Research Society
International (OARSI) 3 and the AAOS? regarding appropriate use of non-surgical modalities for
the treatment of hip OA. The resultant position statements recommend a multimodal
treatment approach. Supportive evidence is provided for the use of physical therapy and short-
term non-steroidal anti-inflammatories (NSAIDs). However, the role of intra-articular injections
is poorly defined. The 2017 AAOS CPG recommend the use of intra-articular corticosteroids
(CS), citing strong evidence to support improved function and reduced pain. In contrast, the

guidelines do not support the use of hyaluronic acid (HA), while failing to provide guidance on
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the use of platelet-rich plasma (PRP) or stem cells (SC). The 2019 OARSI guidelines do not
provide supportive or refutative evidence against CS, while they currently provide strong
recommendations against the widespread use of PRP and SC due to poor quality evidence and a
lack of standardized preparation methods.

While these position statements robustly review the literature, there have been several
more randomized controlled trials, systematic reviews, and network meta-analyses published in
recent years. As a result, the Arthroscopy Association of Canada (AAC) endeavored to provide
an up-to-date overview of the available evidence for the use of intra-articular injections in the
treatment of hip OA. In addition to summarizing the highest-available evidence,
recommendations regarding each treatment are proposed by combining the best-available
evidence and expert opinion. The grade of recommendation is categorized using the scale

developed by Wright et al.3¢ and further expanded by Stevens et al*° (Table 1).

TABLE 1. Grades of Recommendation for Summaries or Reviews of Orthopaedic Surgical Studies and a Proposed
Subscale Designed to Differentiate Evidence for Indications Receiving a Grade of Recommendation of “C”

Description
Grades of
Recommendation
A Good evidence (level 1 studies with consistent findings) for or against recommending an intervention
B Fair evidence (level 2 or 3 studies with consistent findings) for or against recommending an intervention

Conflicting or poor-quality evidence (level 4 or 5 studies) not allowing a recommendation for or against

C . .
an intervention

| Insufficient evidence to make a recommendation

Proposed Subscale

cf Representing literature “for,” or in support of, a surgical intervention

Cu Representing literature “against,” or not in support of, a surgical intervention

Representing conflicting literature, some of which is in support of a surgical intervention and some of

Ce S - s .
which is not in support of a surgical intervention

From Stevens MS, Legay DA, Glazebrook MA, Amirault D. The evidence for hip arthroscopy: grading the current indications.
Arthroscopy. 2010;26(10):1370-1383.
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Corticosteroids

Synthetic corticosteroids exert both anti-inflammatory and immunosuppressive effects by
modulating pro-inflammatory cytokines and lymphocytes?®. The most common types of
corticosteroids utilized in intra-articular injections include particulate (or non-soluble)
formulations such as methylprednisolone, betamethasone acetate, and triamcinolone
acetonide and hexacetonide?”. Intra-articular corticosteroids (CS) are a well-established
modality in the non-operative management of knee OA, and have been endorsed by the AAOS,
OARSI, as well as the AAC>*>16, However, the utility of CS in hip OA has not been as well
established. There is a paucity of high-level evidence, and concern over theoretical adverse
events. While this concern is held by many clinicians, rates of these adverse events in the
literature are low and no direct causality with CS has been established in prospective studies. A
retrospective database review of 1471 patients who underwent fluoroscopically guided
injection of triamcinolone acetate with local anaesthetic for hip OA showed an overall risk for
developing rapid progression of OA to be 7%*. Osteonecrosis of the femoral head and the
increased risk of infection following total hip arthroplasty (THA) have only been identified in
case reports?>37,

The 2017 AAOS Clinical Practice Guidelines state that “strong evidence supports the use
of intra-articular corticosteroids to improve function and reduce pain in the short-term in
patients with symptomatic OA of the hip”2. Interestingly, the 2019 OARSI Guidelines do not
recommend CS in the treatment of hip OA due to the complexity of the procedure, poor safety

profile, and insufficient efficacy compared to the knee3.
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Two recent systematic reviews and network meta-analyses analyzed the role of intra-
articular injections in the treatment of patients with hip OA. Zhao et al.3° reviewed 11 RCTs
(1060 patients) comparing CS, hyaluronic acid (HA), and platelet rich plasma (PRP) to controls
(normal saline or local anaesthetic). The authors showed that CS and HA treatments were
significantly superior to controls in reducing VAS pain scores at 1 and 3 months. CS yielded the
lowest pain intensity at 1 month. In contrast, a similar meta-analysis by Gazendam et
al.13 which assessed 11 RCTs (1353 patients) showed all interventions (CS, HA, PRP and placebo)
provided comparable improvements in pain and functional outcomes at 2-4 and 6 months. It is
important to note that only four of the RCTs evaluated in the latter study included CS as a
treatment arm, whereas Zhao et al. included five studies involving CS. The study which was
omitted was one of the larger RCTs (n=80), conducted by Kullenberg et al., comparing
fluoroscopically guided intra-articular triamcinolone acetonide to local anaesthetic in patients
with hip OA. The authors showed a significant reduction in pain, consumption of analgesics, and
improved range of motion in the CS group at three and 12 week follow-up?.

Recommendation: Intra-articular corticosteroid injections are safe and effective at reducing
pain and improving function for up to three months in patients with symptomatic hip

OA, with a low risk of adverse events.
Strength of Recommendation: Good - A

Hyaluronic Acid

Hyaluronic acid (HA) is a natural substance which is abundant in the fluid of synovial joints and
plays an essential role in joint lubrication and shock absorbency. HA is a polysaccharide produced

by a number of cells within the joint including type-B synoviocytes, fibroblasts, and chondrocytes.
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As osteoarthritis progresses, the natural HA produced within the joint degrades in quality, which
reduces the viscoelastic properties of the synovial fluid'’.

Viscosupplementation aims to improve or restore the physiologic function and integrity
of synovial fluid by stimulating in vivo HA synthesis, as well as providing joint lubrication and
shock absorbency!. Additionally, HA has significant anti-inflammatory and chondroprotective
properties, which reduce pain and inflammation in the osteoarthritic joint®. A wide variety of HA
formulations are currently available on the market, which differ in many characteristics such as
molecular weight (low or high molecular weight formulations), method of production (avian
derived or synthetic biofermentation), dosing, cost, degree of crosslinking, and other
characteristics®!. Significant attention has been directed in recent years to formulations that
result in optimal efficacy with much of the literature available for knee osteoarthritis supporting
the use of high molecular weight crosslinked formulations?.

Current AAOS clinical practice guidelines from 2017 suggest strong evidence does not
support the use of intraarticular hyaluronic acid for hip osteoarthritis given that it does not
perform better than placebo for function, stiffness, and pain%. However, these recommendations
were made with a relative scarcity of available literature at the time. Since that time, several
additional publications have become available, with two network meta-analyses published in the
past year evaluating the efficacy of intra-articular hip injections'®3°, As referenced above, Zhao
et al. performed a systematic review and network meta-analysis, comparing the efficacy of CS,
HA, PRP and HA plus PRP*°. They reported significant improvements in visual analogue scores at

1- and 3-months following CS and HA injections compared with the control group.
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However, the primary limitation of the study by Zhao et al is that it is based on studies
comparing active treatment to placebo injection and as such does not take into account the
significant treatment effect from the injection itself32. Gazendam et al.'3 performed a network
meta-analysis that evaluated the treatment effect of placebo in comparison to various intra
articular hip treatments including HA. While the treatment effect for HA did exceed the minimal
clinically important difference, it was not significantly better than the placebo injection itself.
Furthermore, there were no differences between high and low molecular weight formulations in
the literature. As such, the authors concluded that all intra-articular therapies (except HA+PRP)
appeared to confer clinical improvements in pain surpassing the minimum clinically important
difference. However, they are unable to recommend any particular agent over others.

Itis important to note that unlike HA data with the knee, limited high-quality studies exist
evaluating HA in the hip joint with all available RCT data stemming from studies with small sample
sizes. As of now, available evidence is inconclusive regarding the true efficacy of HA in the hip
and further large high quality randomized controlled trials are required to delineate HA efficacy.

Recommendation: HA has the potential to provide improvements in pain and functional
outcomes for up to 6 months in the treatment of hip OA. However, high-level evidence
remains scarce, with significant heterogeneity in available HA products. Therefore, we
cannot recommend for or against the use of HA for hip OA until further high-quality

clinical studies become available.
Strength of Recommendation: Cf

Platelet-Rich Plasma and Stem Cells

Platelet-rich plasma (PRP) is an autologous preparation of peripheral blood, whereby
centrifugation concentrates important constituents theorized to produce a biologic healing

response. The primary mechanism of action is thought to arise from the degranulation of
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platelets, which releases cytokines and growth factors with potential chemotactic activity to
initiate an inflammatory response and/or collagen synthesis'#22. Despite the theoretical
mechanisms of activity, its exact indications remain to be determined.

The utilization of PRP for osteoarthritis has gained significant interest in recent years.
Currently, use for knee OA remains somewhat controversial. PRP is not supported in the
treatment of knee OA by the most recent clinical practice guidelines from the AAOS*” or the
AAC!®, but more recent meta-analyses and randomized clinical trials are reporting encouraging
results with comparable improvements in outcome measures and better durability when
compared with HA”®. As a result of these encouraging results, there has been a significant
increase in utilization for knee OA. The optimism surrounding PRP for knee OA has resulted in
increased interest in utilization of PRP for various intra-articular hip disorders.

Specifically focusing on the use of PRP for the treatment of hip OA, there have been a
few recent, randomized clinical trials reporting encouraging results. In 2016, Dallari et al.
performed a randomized controlled trial evaluating the efficacy of PRP, PRP plus HA and HA
alone for the treatment of symptomatic hip OA!l. They included patients with Kellgren-
Lawrence grades 1-4, with a baseline score of at least 20 points on the visual analogue scale,
without any significant joint destruction or joint preservation surgery. This resulted in the
randomization of a total of 111 patients into three groups: 44 patients in the PRP group, 31
patients in the PRP+HA group, and 36 patients in the HA group. At each time point (2, 6 and 12-
months), patients in the PRP group demonstrated significantly lower VAS scores compared to
HA and PRP+HA, while other tools including the WOMAC showed improvements at 2 and 6

months, but not at 12 months. The authors concluded that PRP had a more durable benefit out
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to 12 months compared with HA and felt the combination of PRP+HA offered no clinical benefit.
However, details regarding the composition of PRP and HA utilized were not included in this
study.

In a similar study, Kraeutler et al. randomized 36 patients with symptomatic hip OA to
receive either leukocyte-poor PRP (LP-PRP) or low-molecular weight HA (LMW-HA), evaluating
conversion to total hip arthroplasty (THA) as the primary outcome, with secondary outcome
measures including VAS and WOMAC?. They reported a significantly higher rate of THA
conversion (50%) among LMW-HA patients compared with LP-PRP (15.8%; p=0.035).
Additionally, they reported no significant improvements in outcome scores in the LMW-HA
group, while the PRP group demonstrated improvements in WOMAC overall and functional
scores to 6 weeks, and WOMAC joint scores to 6 months.

More recently, three review articles evaluating PRP have reported somewhat conflicting
results. Garcia et al. performed a systematic review of PRP for hip OA or hip impingement 12,
Focusing on the results of PRP for hip OA, they reported a significant improvement in validated
outcome measures out to one year. However, analysis of pooled effect sizes failed to show any
significant benefit in PRP over HA at any time point. The authors concluded that the treatment
of hip OA with PRP resulted in improved pain and patient reported outcomes for up to one
year.

In the review mentioned earlier by Zhao et al. evaluating the efficacy of PRP, HA, CS and
PRP+HA3?, they found the intensity of pain following PRP was lowest out of all injectates at 6
months. As such, the authors suggest PRP has the highest rank for long-term efficacy out to 6

months.
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Similarly, Gazendam et al. performed a comparable review?'?, but also included a
control group consisting of an intra-articular saline injection. While none of the injectates
outperformed the placebo saline injection, all were efficacious as they provided improvements
in VAS at 2-4 and 6 months, which surpassed the MCID.

Recommendation: PRP injection has the potential to provide improvements in pain and
functional outcomes up to one year in the treatment of hip OA. However, high-level
evidence remains scarce, and significant heterogeneity exists in the optimal formulation
and dosing of PRP. Therefore, we cannot recommend for or against the use of PRP for

hip OA until further high-quality clinical studies become available.
Strength of Recommendation: Cf

Cellular-Based Therapies:

It is important to differentiate between bone marrow aspirate concentrate (BMAC) and
multipotent stem cells. The former represents a concentrate of a bone marrow aspirate,
separating it into one layer consisting of mononuclear cells (white blood cells, mesenchymal
stem cells, hematopoietic stem cells and platelets) and another layer consisting of red blood
cells®>. BMAC contains only a fraction of true stem cells, estimated to be between 0.001-0.01%
of all cellular components'®. BMAC also contains a variety of growth factors, including
interleukin-1 receptor antagonist, platelet-derived growth factor, transforming growth factor-
beta, all of which have been shown to have anti-inflammatory and anabolic effects®®.

Stem cells, defined as undifferentiated progenitor cells, have the capacity to
differentiate into multiple different cell types or to replicate themselves >?!. While there are
several different stem cell types, the primary focus in orthopedics have been mesenchymal
stem cells, or MSCs. Historically, these had primarily been identified within bone marrow,

however they have also been isolated from adipose, muscle, skin, periosteum, blood and other

10
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sources®. These cells are capable of differentiating into bone, cartilage, muscle or ligament,
hence their appeal as an attractive option for tissue repair or tissue engineering 2*.

The utilization of both BMAC and MSCs for the treatment of hip OA has been limited.
Much of this relates to the evolving restrictions in place by the regulatory bodies in many
countries. BMAC has been the most widely utilized, primarily due to the fact that it meets the
criteria of ‘minimal manipulation’ as proposed by the Food and Drug Administration (FDA) and
similar regulatory bodies worldwide®. Presently, there are two small case series available on
the efficacy of BMAC in the treatment of hip OA %34, Rodriguez-Fontan et al. utilized BMAC for
the treatment of 15 hips with Ténnis grade I-1l and 10 knees with Kellgren-Lawrence grade I-1I
OA?°. They reported statistically significant improvements in outcome scores at a mean follow-
up of 13.2 months, with a patient satisfaction rate of 63.2%. Additionally, 64% of patients
surpassed the minimum clinically important difference (MCID). Only 2 of 15 hips (13.3%)
required conversion to total hip arthroplasty, however the follow-up is likely inadequate to
accurately report for this outcome. Similarly, Whitney et al. reported on the use of a single
BMAC injection for the treatment of symptomatic hip OA in 16 patients (18 hips)3*. They, too,
reported significant improvements in outcome scores out to 6 months, including a numeric
rating scale for pain, WOMAC score, modified Harris Hip Score (mHHS), and Hip Outcome
Score-Activities of Daily Living (HOS-ADL) subscale, as well as the 12-item Short-Form (SF-12)
Health Survey. They noted a persistent improvement out to 6 months, with no regression
noted at that final timepoint. The authors also concluded that BMAC is effective at improving

pain and function for up to 6 months for symptomatic hip OA.

11
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MSCs have been scarcely utilized in the treatment of hip OA. In 2018, Mcintyre et al.
performed a systematic review of available studies where human MSCs were injected for the
treatment of OA or chondral defects?®. Of the identified case series, 14 series focused on the
efficacy of MSCs for OA of the knee, ankle, and hip. Hip OA was the minority of included cases,
representing only 5 of 584 patients. The authors summarized the findings of all studies, noting
statistically significant improvement in at least one patient reported outcome measure with no
adverse events. While they recognize the limitations within the existing literature, they
conclude that MSCs appear to be safe with generally positive outcomes, but further study is
required. Following this review, an additional case series was published by Dall’Oca et al.,
reporting on the outcomes of 6 patients with Tonnis 0-2 hip OA treated with an intra-articular
MSC injection®. At 6 months post-injection, they noted significant improvements in mHHS,
WOMAC and VAS scores, concluding that MSCs appear to provide a positive outcome but that
longer duration evaluation is required.

Recommendation: There is insufficient evidence to support the use of BMAC or MSCs in the
treatment of hip OA. As such, these agents should be limited to use in registered
controlled trials, and we cannot recommend their use in clinical practice until higher-

guality evidence is available.
Strength of Recommendation: Insufficient — .

Combination Therapies

While combination therapy is commonly utilized in the treatment of knee OA, there is
limited evidence to support their use in the treatment of hip OA. Presently, the only available
literature is on the combination of CS and HA, as well as HA and PRP.

In a non-randomized study, Crook et al. reported on the outcomes comparing CS

injections with CS + HA for the treatment of symptomatic hip OA2. This was a matched cohort

12
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study comparing 119 patients per group, where the authors noted similar statistically significant
improvements in pain from pre- to post-injection. However, the most notable finding was a
significantly longer duration of benefit in the combination group compared with CS alone
(128.6 £ 20.3 vs. 32.3 £ 8.6 days, p<0.001).

As discussed above, Dallari et al. included a combination PRP+HA group when
comparing the efficacy of PRP and HA for the treatment of hip OA!L. They concluded that PRP
appeared to provide a significant improvement in all PROMs, with a more stable result out to
12 months compared with HA. The combination therapy of PRP+HA did not lead to a significant
improvement in pain symptoms.

Recommendation: There is insufficient evidence to support the use of combination therapy
in the treatment of hip OA. As such, these agents should be limited to use in registered
controlled trials, and we cannot recommend their use in clinical practice until higher-

guality evidence is available.
Strength of Recommendation: Insufficient — I.

Position Statement Conclusions

1. Intra-articular CS injections are safe and effective at reducing pain and improving
function for up to three months in patients with symptomatic hip OA2928,

2. Intra-articular HA has the potential to provide improvements in pain and functional
outcomes for up to 6 months in the treatment of hip OA, however higher quality
evidence is required before it can be recommended for routine clinical use 33°

3. |Intra-articular PRP injection has the potential to provide improvements in pain and
functional outcomes up to 1 year in the treatment of hip OA33°. However,
heterogeneity in preparation systems and uncertainty regarding optimal dosage

preclude recommendations for or against routine clinical use currently.

13
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4. There is insufficient evidence to support the use of BMAC or MSCs in the treatment of
hip OA

5. Rigorous, well-designed clinical trials are needed to establish the safety, efficacy, and
cost-effectiveness of BMAC/MSCs before further clinical use.

6. There is insufficient evidence to support the use of combination injection therapy in the
treatment of hip OA.

7. The use of injectables for hip OA should take into consideration evidence-based
research and should involve a discussion with the patient regarding the efficacy, safety,

and cost-effectiveness of such treatments.

14
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