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Session 1: g3n¥Io N doNsiasuUsEMU
Oral medications for osteoarthritis of the knee

fonwdl 1. nguensulszuiivenzanlumsld¥nende e
\Foude

e Acetaminophen

e Opioids

e Non-steroidal anti-inflammatory drugs (NSAIDs);
COX-1 inhibitors and COX-2 inhibitors

e Glucosamine sulphate

e Diacerein

e Pregabalin

e Muscle relaxants

e Duloxetine
Question 1:  Oral medications for conservative treatment in
osteoarthritis (OA) of the knee include:

e Acetaminophen

e Opioids

e Non-steroidal anti-inflammatory drugs (NSAIDs); COX-1
inhibitors and COX-2 inhibitors

e Glucosamine sulphate

e Diacerein

e Pregabalin

e Muscle relaxants

e Duloxetine

-3 [ 1
ANNLiusIN: 19

Consensus: Yes

Delegate vote: Agree 98.55%, Disagree 1.45%, Abstain 0%
(Strong Consensus)
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Justification: Osteoarthritis (OA) is one of the most common
joint diseases, affecting 250 million people worldwide.” With
an increasing aging population with longer life expectancies,
the prevalence of this degenerative and progressive arthritis
is expected to increase dramatically in the near future.
An estimated 10% of men and 18% of women older than 60
years old are expected to develop symptomatic OA.” By the
year 2020, OA is expected to be the fourth leading cause of
disabilities worldwide.” Therefore, disabilities and functional
impairments caused by this disease will lead to global negative
socioeconomic effects.

Currently, OA is not considered as a sole pathology
only involving articular cartilage, but rather as a disease of the
whole joint, including the subchondral bone, capsule, ligaments,
periarticular muscles, and the synovial membrane. It was a
long believed that OA was an exclusively degenerative disease.
However, recent studies have revealed that inflammation plays
an important role in the pathogenesis and progression of OA.“”
Currently, the role of inflammation in OA is characterized as
being low-grade and chronic, and not well-understood in
comparison to inflammatory arthritis.

Based on their neurobiological mechanisms, the
pathogenesis of OA pain can be categorized into three types:
1) nociceptive; 2) inflammatory; and 3) neuropathic pain.® Being
able to recognize the different types of OA pain is important
in determining the correct path of pharmacological treatment
for patients. Abnormal loading on damaged articular cartilage
causes alterations in the joint’s biomechanics that results in the
activity of mechano-gated ion channels expressed in nociceptive
receptors, triggering the generation of classical pain.” As a
sequela of OA leads to the breakdown of cartilage, nerve

26
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endings from the subchondral bone become exposed to the
intra-articular environment that is filled with various types of
inflammatory mediators.® Sensory nerves in the surrounding
soft tissues, such as in the menisci and synovium, also interact
with pro-algesic mediators. This process leads to the generation
of inflammatory pain common in osteoarthritic pain. Although,
the etiology of nerve damage in OA is still unclear, animal
studies and contemporary systematic reviews on OA in knee
and hip patients show concomitant nerve injury, with a 23%
prevalence rate of neuropathic pain in these patients.®'”
Acetaminophen, commonly known as paracetamol, was
originally used as the first line of pharmacological treatment
in the management of pain in knee OA. The mechanisms of
acetaminophen are a combination of cyclooxygenase (COX)
inhibitors, the stimulation of descending serotonergic neuronal
pathways, and anti-nociceptive effects."” A Cochrane systematic
review later demonstrated that non-steroidal anti-inflammatory
drugs (NSAIDs) are superior to acetaminophen in reducing

"2 Two meta-

pain and improving overall physical function.
analyses also support the superior efficacy of NSAIDs in
comparison to acetaminophen.”®' Another meta-analysis
only found a small, but clinically insignificant effect, from the
short-term application of acetaminophen on pain and disability
in OA patients."® Nevertheless, due to the historical safety
profile of acetaminophen, the consensus group suggests that
acetaminophen can still be used as a conservative treatment
in the reduction of OA pain.

Currently, growing awareness has been raised regarding
complications on the long-term use of opioids. Moreover,
prolonged opioid consumption may be lead to the development
of opioid-induced hyperalgesia.“” Therefore, chronic long-term

27
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opioid usage is strongly prohibited. Current evidence suggests
that opioids are not more effective than NSAIDs in terms of
pain reduction or functional improvement, with the risks and
side-effects of opioids clearly outweighing the benefits."®'”
Tramadol, a weak opioid and serotonin-norepinephrine reuptake
inhibitor, is promising in the treatment of knee OA, with a
lower risk of complications and the potential for drug abuse.
The latest Cochrane review showed that taking tramadol, or
a combination of tramadol and paracetamol, for up to three
months may decrease pain intensity and improve function;

however, but these effects were small."®

When opioids may
be necessary, the consensus group recommends weak opioids
(e.g., tramadol, codeine) as an alternative pharmacological
treatment for knee OA and recommends against the chronic
prolonged use of these drugs.

NSAIDs are commonly used as the main pharmaco-
logical treatment of knee OA. They have inhibitory effects
on the COX enzymes, resulting in analgesic effects. Several
meta-analyses proposed a small effect of NSAIDs on pain
reduction in knee OA and revealed them to be superior to

13,14,19

acetaminophen.®'*'® However, which NSAID provides the
most optimum treatment for knee OA is still debated. A meta-
analysis by Bannuru et al.” found that ibuprofen/diclofenac
and intra-articular corticosteroid injections/hyaluronic acid
had comparative efficacies in pain reduction. However, a
meta-analysis by de Costa et al." found that diclofenac
150 mg/day and etoricoxib 60 mg/day were one of the best
medications in treating knee and hip OA." A recent meta-
analysis published in 2018 showed that naproxen was the most
effective agent in the non-surgical treatment of knee OA.*”

The consensus group recommends the use of oral NSAIDs on

28
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an as-needed basis when treating patients who suffer from
knee OA. However, when using NSAIDs, they should still be
prescribed for a minimum amount of time and at the lowest
effective dose to avoid any adverse long-term effects.
Currently, there are conflicting results between studies
on the effectiveness of glucosamine sulphate in treating knee OA.
A multicenter, double-blind, placebo-controlled Glucosamine/
Chondroitin Intervention Trial (GAIT) could not detect any significant
reductions in pain reduction from glucosamine sulphate and
chondroitin sulphate alone, or in combination, in patients with
knee OA.?” Contrarily, other meta-analyses showed a small
effect through structural modification after the long-term use of
up to two to three years with dosages of 1,500 mg/day glucos-

2228 However,

amine sulphate and 800 mg/day chondroitin.’
the Cochrane systematic review of all randomized controlled
trials did not find a superior efficacy of glucosamine sulphate over
a placebo in terms of pain, stiffness, and functional outcomes .*”
Still, the review concluded that glucosamine sulphate was as safe
as a placebo. Nevertheless, the efficacy of this supplement
remains controversial, although its safety profile is approved.
Thus, the consensus group strongly recommends the use of
glucosamine sulphate in treating patients with knee OA.
Diacerein is an anthraquinone that interferes with the
inflammatory cytokine, interleukin-1 (IL-1). Besides its anti-
inflammatory activities, it has been proposed that diacerein may
have a protective effect against subchondral bone remodeling,
as well as anti-catabolic and pro-algesic properties on the
synovial membrane and cartilage.”® An updated Cochrane
review confirmed that diacerein provides minimal symptomatic
improvements in pain reduction, while the protective effect,

defined as a slow-down of joint space narrowing, is still question
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able based on their clinical relevance.”® In July 2014, the
European Medicines Agency’s (EMA) Pharmacovigilance Risk
Assessment Committee (PRAC) confirmed the safety profile of
diacerein and proposed a positive risk-benefit balance in the
treatment of hip and knee OA. The European Society for Clinical
and Economical Aspects of Osteoporosis and Osteoarthritis
(ESCEQ) concluded that the risk-benefit of diacerein remains
positive in the symptomatic treatment of knee OA and also
proposes diacerein as a the first-line drug in the background

©" Because

treatment of OA in their clinical practice guideline.
the benefits outweigh the risks, the consensus group approves
the use of diacerein as a medical treatment of knee OA.
Pregabalin is a calcium channel blocker that specifically
binds to subunit alpha-2/delta-1 to generate antiepileptic and

analgesic effects.®

It was approved in the USA for the treatment
of fibromyalgia and neuropathic pain. As previously mentioned,
23% of patients with hip or knee OA suffer from neuropathic
pain?; this neuropathic pain is typically unresponsive to common
analgesic drugs. However, only a few studies have directly
investigated the efficacy of pregabalin in treating knee OA.
One randomized controlled trial (RCT) compared the efficacy
of meloxicam and pregabalin in knee OA.” While they reported
that neither participants in the meloxicam or pregabalin-only
group experienced a significant reduction in pain relief, or
improvements in function, the combination of these two
medications significantly decreased pain and improved
function. Pregabalin 450 mg/day showed a significant reduction
in pain intensity in fibromyalgia patients with OA comorbidity,
as reported from an analysis of pooled data from 3 RCT
studies.®” From this point of view, the consensus group
supports the use of pregabalin as an additional treatment for
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patients with knee OA who also suffer from fibromyalgia or
neuropathic pain.

Despite the lack of supporting evidence in the use of anti-
spasticity and anti-spasmodic medications and muscle relaxants
in treating knee OA, they are still commonly used in general
practice. It is still unclear whether the combination of muscle
relaxants with other analgesics can improve their efficacy. To
the best of our knowledge, there are only a few RCT studies
that directly assess the synergistic effects of muscle relaxants
with NSAIDs in treating knee OA. One RCT reported the
synergistic effect of muscle relaxants and NSAIDs in pain
reduction and morphine-sparing in patients who underwent
total knee arthroplasty.®” Two other RCT studies found no
significant adjuvant value when this combination of medications
were used in patients with knee OA.®**® Nonetheless, the
consensus group suggests the use of muscle relaxants, either
alone or in combination with other analgesics, as an adjuvant
therapy for treating knee OA.

Finally, duloxetine is a serotonin-norepinephrine reuptake
inhibitor that was approved by the US Food and Drug Adminis-
tration (FDA) for treating osteoarthritic pain."” A recent systematic
review and meta-analysis revealed the superior effects of
duloxetine over a placebo in both pain control and functional

A.%**) When compared to

improvement in patients with knee O
NSAIDs and opioids, duloxetine showed comparable results in
the Western Ontario and McMaster Universities Index (WOMAGC).®®
In 2018, a randomized, double blind, placebo-controlled study
confirmed the acceptable safety profile of this drug.”” The
consensus group recommends the use of duloxetine in treating

patients with chronic OA pain.
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Aoi 22 engulamsnzandmiunasinedesiulugie
SRR REY
Question 2:  Which medication is appropriate for the initial

treatment of knee OA?

ANLAUTIN:
e Acetaminophen
e Weak opioids
e NSAIDS; COX-1 inhibitor and COX-2 inhibitor
e Glucosamine sulphate
e Diacerein
Consensus:
e Acetaminophen
e \Weak opioids
e NSAIDS; COX-1 inhibitor and COX-2 inhibitor
e Glucosamine sulphate

e Diacerein

Delegate vote: Agree 86.96%, Disagree 10.14%, Abstain 2.9%
(Strong Consensus)

Justification: According to the latest evidence, combined
with recommendations from the European League Against
Rheumatism,®® the American Academy of Orthopedic

%20 the American College of Rheumatology,®

Surgeons!
the Osteoarthritis Research Society International,“” and the
National Institute for Health and Care Excellence, the consensus
group suggests acetaminophen®®®®, oral NSAIDs®%**"

(38)

glucosamine sulphate®, diacerein®, and a weak opioid

(tramadol)® in the initial treatment of knee OA.
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fowdl 31 engulamsnzasdwsuiednlumsinmiihe
Hoidiion?

Question 3:  Which adjuvant therapies are appropriate in the
conservative treatment of knee OA?

ANLAUTIN:

e Pregabalin

e Muscle relaxants

e Serotonin and norepinephrine reuptake inhibitors
(SNRI): duloxetine
Consensus:

e Pregabalin

e Muscle relaxants

e Serotonin and norepinephrine reuptake inhibitors
(SNRI): duloxetine

Delegate vote: Agree 92.65%, Disagree 5.88%, Abstain 1.47%
(Strong Consensus)

Justification: Despite a paucity of high-quality studies on knee
OA, due to their less serious side effects, the consensus group
suggests the use of pregabalin and muscle relaxants as an
adjuvant therapy in the conservative treatment of knee OA.
According to recently published studies, previously mentioned,
our consensus group also encourages the use of duloxetine

as an additional treatment in knee OA.

fowdl 40 engulamsnzaslumslsinnuousysnsden
Wunawnlugihedeiiidon?

Question 4:  Which medication can be used in the long-term
conservative treatment of knee OA?

33
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AMNLAUIN:
e Glucosamine sulphate
e Diacerein
Consensus:
e Glucosamine sulphate
e Diacerein

Delegate vote: Agree 94.2%, Disagree 5.8%, Abstain 0%
(Strong Consensus)

Justification: Glucosamine sulphate and diacerein are two
popular supplements used currently to improve and support
multiple joint conditions. Researchers suggest that the oral
ingestion of these ingredients, either alone or in combination,
reduces joint pain and/or improves mobility in patients with
OA. There is growing awareness surrounding the medical use
of these supplements to improve pain, functional outcome,
and in the progression of osteoarthritis.

In 2007, Hathcock et al.*? reported the observed safe
level (OSL) and highest observed intake (HOI) to assess the
risk of supplementing with glucosamine sulphate and chondroitin.
The study reports a complete absence of adverse effects at
even the highest levels of intake tested in human clinical
trials, i.e., 2,000 mg/d for glucosamine sulphate and 1,200 mg/d
for chondroitin sulphate.

Diacerein has several adverse effects, including common
gastrointestinal disorders (soft stools and diarrhea), common mild
skin reactions, and, in rare instances, hepatobiliary disorders.
Although the laxative property of diacerein is dose-dependent, it
is recommended to start the medication at half the recommend

(3

dose (50mg/day) to minimize these effects.”” Several studies
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have shown that paracetamol and NSAIDs may potentially
cause severe hepatic, gastrointestinal, renal, cutaneous, and
cardiovascular reactions.“*“****"*® The ESCEO concluded
that the risk-benefit balance was positive for diacerein in the
symptomatic treatment of hip and knee OA.*”

v-i’ﬁmuﬁ 5: El’lﬂa’lﬁlﬂé”mLﬁaﬂ’]ﬂ’]‘iﬂi“ﬁl‘f]uﬂ’ﬁﬂﬁ’]LE\I%N
Tudihelsedaindonls

Question 5:  Can muscle relaxants be used as an appropriate
adjuvant treatment in knee OA?

AULTAUIIN: mﬂmﬂné'mLﬁammmiﬁ%’nmmnwﬂmmn
néanieluginelsadaigdenls

Consensus: Muscle relaxants can be used to treat muscle
pain in knee OA.

Delegate vote: Agree 92.75%, Disagree 4.35%, Abstain 2.9%
(Strong Consensus)

Justification: Patients with knee OA also experience significant
muscle impairment, which affects their physical function and
can cause muscle pain and spasms.”? Therefore, treating
musculoskeletal symptoms may help to decrease pain in
these patients. Among several types of medications, muscle
relaxants are widely used as an adjunctive medication in the
treatment of musculoskeletal pain.

Although there is no evidence on its efficacy in patients
with knee OA, systematic reviews and meta-analyses have
supported the use of muscle relaxants in the short-term relief
of acute low back pain.*® Some evidence also suggests
that orphenadrine is effective when compared to placebos
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© Moreover, post-

in patients with musculoskeletal problems.
operative patients who underwent TKA and were treated with a
combination of a muscle relaxants with celecoxib for 2 weeks,
showed a significant decrease in their postoperative Visual
Analog Scale (VAS) pain scores on ambulation and morphine
consumption, with improved postoperative range of motion
(ROM).(E’” Therefore, muscle relaxants can be used as an adjuvant
medication in patients with knee OA and musculoskeletal
symptoms. The general practitioner should consider which
medical agent to prescribe based on the drug’s side-effects
and abuse potential, the patient’s preferences, and possible

drug interactions.*”

fowdl 6: swimunausansalfiiuensnunasaluging
Tsndaniionls

Question 6: Can pregabalin be used as an appropriate
adjuvant treatment in patients with knee OA?

m’umﬁus"au: F_I’I‘W%ﬂ'luﬁuﬂ’m’ﬁﬂsl%%'ﬂl:}’lﬂ’]miﬂ’lG]Q’]ﬂﬂﬁ’m Lﬁﬂ
Tugihelsadoigdonls

Consensus: Pregabalin can be used to treat myofascial pain
in knee OA.

Delegate vote: Agree 84.06%, Disagree 7.25%, Abstain 8.7%
(Strong Consensus)

Justification: Pain from knee OA is usually classified as
nociceptive pain; however, a neuropathic component is possible,
especially in patients with severe pain and disability. A study
showed that 26% of knee OA pain was neuropathic pain.

Treating neuropathic pain in knee OA may help to decrease the
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severity of pain and level of disability in patients. Pregabalin
is an effective therapeutic agent for neuropathic pain with a
high safety profile.®”

Although there is currently a lack of strong evidence
on the efficacy of using pregabalin in the treatment of knee OA,
a randomized prospective study did show that combining
pregabalin with meloxicam reduced the amount of pain in
patients with knee OA.”® Moreover, combining pregabalin
with celecoxib can be effective in decreasing acute pain after
TKA with no significant side effects.*® Therefore, a general
practitioner should consider pregabalin as an adjuvant
medication in treating patients with knee OA who experience
characteristics of neuropathic pain.

fonail 7: 0 duloxetine anansalFasulunsdnndie
Fadenniolai?

Question 7:  Can duloxetine be used as an appropriate
adjuvant treatment in knee OA?

ANLILTIN: B duloxetine ansnInlgiasnlumasnengios
Fodonsmsumssnmeinistinisessls

Consensus: Duloxetine can be used to treat chronic pain in
knee OA.

Delegate vote: Agree 76.81%, Disagree 4.35%, Abstain 18.84%
(Strong Consensus)

Justification: SNRIs not only have the benefit of reducing
depressive symptoms but they also reduce symptoms related
to central and peripheral neuropathic pain. Duloxetine, a SNRI,

has been studied for use in the treatment of patients with
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widespread degenerative diseases. A review of duloxetine
showed that it reduces pain and fatigue while improving
physical and mental performance in comparison to a placebo.*’As
of June 2008, the FDA has approved this drug in the treatment
of fibromyalgia. In the US, duloxetine is used in managing
pain disorders, including diabetic peripheral neuropathic pain
(DPNP), fibromyalgia, and chronic musculoskeletal pain, including
discomfort due to OA and chronic low back pain . A recent
systematic literature review followed by a meta-analysis was
performed to assess the efficacy of duloxetine versus other
commonly used first-line OA treatments, including NSAIDs and
opioids. The study incorporated a more inclusive set of OA
symptoms by using the WOMAC, which includes subscales
for function and stiffness, as well as for pain. Therefore, it
provides a broader measure of OA health than measurement
systems that focus solely on pain. This meta-analysis found
no differences between duloxetine and other first-line oral
treatments for OA based on the total WOMAC scores after
approximately 12 weeks of treatment. However, after adjusting
for baseline pain scores, duloxetine showed higher efficacy
than both tramadol and hydromorphone, but not for other
treatments, including etoricoxib.®® Some early evidence suggests
that a combination of analgesics with different mechanisms of
action may be more effective than a single analgesic; however,
combination therapy may increase the risk of adverse
events.**” Based on this evidence, duloxetine may be useful
as an adjunctive drug in treating chronic pain from OA. However,
due to the advanced age of most patients with OA, along with
a higher prevalence of comorbid conditions, such as renal and
hepatic impairment, substantial alcohol intake and uncontrolled
hypertension, this drug should be prescribed with caution.
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Aol 8: mmsn‘(ﬁmmju Symptomatic Slow Acting
Drugs for Osteoarthritis (SYSADOA) Tiuiuaavsilumssnm
fihodegdenldvializ

Question 8:  Can a combination of two Symptomatic Slow
Acting Drugs for Osteoarthritis (SYSADOA) be used in the
treatment of knee OA?

AANLTILSIN: BNI01FEINGN SYSADOA Faniusassluns
snnfihedoden(flunsdiieasvifinalnnssangns
UANA

Consensus: A combination of SYSADOA can be used to treat
knee OA when each drug has a different mechanism of action.

Delegate vote: Agree 73.91%, Disagree 13.04%, Abstain
13.04% (Strong Consensus)

Justification: OA of the knee is a common joint disorder in
elderly patients, with a multi-faceted etiology. The initial
treatment of knee OA should be non-operative. The aims of
SYSADOAs are to preserve joint structure and function, as
well as to provide certain disease-modifying effects. Commonly
used medications include hyaluronic acid (HA), chondroitin
sulphate (CS), glucosamine sulphate (GIcN)®®, and diacerein.

The mechanisms of these medications differ from one
another in terms of body distribution. For example, due to
the large molecular weight of HA, this medication is poorly
absorbed by the gastrointestinal tract, and is therefore
administered locally via injection into the joint. With its high
molecular weight, HA can reverse inflammatory effects by
inactivating cell-surface proteins, TLR4, CD44, and ICAM1, and
by disrupting the binding of extra cellular matrix fragments
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or lipopolysaccharide®®®”, as well as by increasing the expression

of IRAK-M and MKP-1.©"%?

As for CS, several mechanisms work together to decrease
the inflammatory processes in knee OA. One study found a
significant increases in HA concentrations and intrinsic viscosity
of synovial fluid in humans with knee OA who were treated
for ten days with 800 mg/day of CS.®® The mechanisms that
lead to CS-induced synthesis of HA are the up-regulation
of HAS1 and HAS2.%“%® This effect may be explained by the

(66)

engagement of CS to [31—integrin , and by the up-regulation

of transforming growth factor-P1 (TGF-[31)"*® and HAS2.%™
For this reason, inhibition of NF-KB activation via CS is
possible due to an increase in high molecular weight HA

(HMW-HA) synthesis. CS has also been shown to decreases

(21

synovitis®” and subchondral lesions.”” In vitro, CS reduces

IL—1[3—induced inflammatory reactions in the subchondral

279 and in the synovial membranes.”

I (75)

bone

According to Ohara et al.””, chondrocytes express GLUT1,
-2, -3, -4, and -5, which are responsible for glucosamine sulphate
uptake in human knees. Several mechanisms contribute towards
a GlcN-induced decline in the NF-KB nuclear translocation.
For example, GIcN reduces inflammation by decreasing NF-KB
nuclear translocation and by prohibiting the transcription of
proteolytic and pro-inflammatory target genes. This occurs
through the process of protein O-GlcNAcylation, primarily of
IKKOL and IKBOL.

Lastly, diacerein is classified as a symptomatic slow
acting drug or SYSADOA that inhibits IL-1, which is responsible
for the destruction of cartilage. Diacerein also increases the

58)

production of TGF—ﬁ collagen®®, proteoglycans, and hyaluronan.

This results in the stimulation of chondrocyte proliferation,
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increased synthesis of matrix components, as well as the
restoration of synovial fluid properties.

According to the consensus group, due to different
mechanisms of action for each SYSADOA, combining several
types of these medications may have some benefits for
patients with OA; however, there is currently no clear evidence

to support this rationale.

Aoadl 90 endeandaifvaiu asnsalimaunuiule
Question 9:  Are drugs with the same generic names
interchangeable?

-3 [ 1
aNnuwiusaw: o
Consensus: Yes

Delegate vote: Agree 42.03%, Disagree 50.72%, Abstain 7.25%
(No Consensus)

Justification: The use of generic medications greatly reduces
the cost of healthcare expenditure for both the governments
and patients. A generic drug is a pharmaceutical drug that has
the same active chemical substance as the original, with an
equivalent medical profile and performance. However, while
they use the same active pharmaceutical ingredients, the
production process, formulation, and excipients may be different.

According to most government regulations, a generic drug
must contain the same active ingredients as the original brand name
formulation. Furthermore, generic brand drugs must be identical to,
or within an acceptable bioequivalent range, to the brand name
in both pharmacokinetic and pharmacodynamics properties
to ensure its effectiveness, strength, stability, and quality.
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Although the use of generics may be interchangeable,
there are still concerns regarding certain medications in terms
of variances in their efficacy, such as for glucosamine sulphate.
Glucosamine sulphate is a widely used supplement that helps
to reduce pain in patients with osteoarthritis. Currently on the market,
there are patented crystalline glucosamine sulphate (pCGS)
formulations (Rottapharm Madaus), and generic, or over-the-
counter, supplements. Over-the-counter glucosamine sulphate
formulations in food supplements mostly contain glucosamine
hydrochloride salt (GH)."® In pharmacokinetic studies by
Jackson et al. and Persiani et al., they showed that the level of
mean plasma concentration was at a steady state of 9 ;£ M for
1,500 mg pCGS and only 1.2 M for GH (500 mg tid).*""”
A multicenter and double-blind study by Clegg et al. of 1,583
patients with symptomatic knee OA found that the use of GH
failed to show any benefits over placebos. The differences
in dosing regimen and pharmaceutical formulation may play
a major role in affecting the bioavailability of GH, which may
help to explain the negative results with this formulation.?”
Russell et al. performed a study assessing the quality of non-
prescription grade glucosamine formulations by analyzing the
content of active ingredients in 14 commercial over-the-counter
glucosamine sulphate formulations. The study reported that the
amount of active ingredient ranged from 59% to 138% of the
labeled doses.”®™®

As for a distinction in the efficacy of crystalline
glucosamine sulphate and glucosamine hydrochloride, the ESCEO
encourages using prescription pCGS over other glucosamine

preparations.”®
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fowil 10: enlungulaiidesszinszSodueslunshin
Ttugihedasnidoniifilsalndesotmdae?

Question 10: Which drugs should be used with caution in
treating knee OA in patients with chronic kidney disease?

ANLILTIN: AITRANLEENEN NSAIDs Wag acetaminophen
age (>3 N3 Tudihede whidenfiilsalniasesindge
Consensus: NSAIDs and high dose acetaminophen (>3g/day)
should be avoided in patients with chronic kidney disease.

Delegate vote: Agree 98.55%, Disagree 0%, Abstain 1.45%
(Strong Consensus)

Justification: Globally, acetaminophen, or paracetamol, is
one of the most commonly used analgesics and is a first-line
pharmacologic agent for the symptomatic treatment of mild to
moderate pain as recommended by the World Health Organi-
zation (WHO). This is due to their low-cost and fewer side
effects when taken at less than 4,000 mg per day. Although
acetaminophen-induced liver necrosis has been studied
extensively, the extrahepatic manifestations of acetaminophen
toxicity are currently not well-described in the literature, with no
warnings from the FDA regarding renal toxicity or complications.
However, although uncommon, renal injury, oliguria, and acute
renal failure are known side-effects. The onset is usually
after a hepatic injury that is already apparent. Maximal renal
injury also lags beyond peak liver injury, with recovery more
protracted.” Renal failure may also be seen in cases of FHF
and hepatorenal syndrome, while isolated nephrotoxicity with-

(80,81

out hepatic injury rarely occurs.®®®” Renal insufficiency

occurs in approximately 1-2% of patients with acetaminophen
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overdose. However, the current average patient with knee OA
is typically older, with more comorbidities, and are exposed to
more diagnostic and therapeutic procedures and with a higher
potential to harm kidney function. Drugs that are nephrotoxic
exert their toxic effects by one or more common pathogenic
mechanisms. Drug-induced nephrotoxicity tends to be more
common among certain patients and in specific clinical
situations. Some patient-related risk factors for drug-induced
nephrotoxicity include being older than 60 years, having
underlying renal insufficiency (e.g., glomerular filtration rate of
less than 60 mL per minute per 1.73 m°), volume depletion,

®289 There is also evidence

diabetes, heart failure, and sepsis.
for the loss of renal function in women following the long-term
consumption of high doses of paracetamol (>3 g/day, odds
ratio [OR]=2.04; 95% confidence interval [Cl]: 1.28-3.24), with a
decline in glomerular filtration rate (GFR) >30 mL/min, and an
increase in hypertension in both men (relative risk [RR]=
1.34; 95% CI:1.00-1.79) and women (RR=2.00; 95% CI:
1.52-2.62).*% General preventative measures include using
alternative non-nephrotoxic drugs whenever possible; correct-
ing risk factors, if possible; assessing baseline renal function
before initiation of therapy, followed by adjusting the dosages;
monitoring renal function and vital signs during therapy; and
avoiding nephrotoxic drug combinations.

In patients with symptomatic hip or knee OA, NSAIDs
should be used at their lowest effective dose with long-term

use avoided if possible.®”
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fowdi 11: enlungulaiidesseinszSodufeslunshin
Mfughedoisdendiilsalasnde?

Question 11: Which drugs should be used with caution for
treating knee OA in patients with cardiovascular disease?

ANLALTIN: BINGN COX-2 inhibitor AdsldipEvIzinTsTe
Huieslumssnndanidenluginelsamla

Consensus: COX-2 inhibitors should be used with caution in
patients with cardiovascular disease.

Delegate vote: Agree 86.96%, Disagree 8.7%, Abstain 4.35%
(Strong Consensus)

Justification: NSAIDs represent a highly heterogeneous group
of widely prescribed agents in the management of acute pain
as, well as for the symptomatic relief of chronic pain and
inflammation associated with OA and rheumatoid arthritis (RA).

Based on several short-term trials, there is abundant
evidence that shows that NSAIDs are associated with more
adverse effects than acetaminophen. In 2004, Zhang et al."
showed that NSAIDs were associated with gastrointestinal (Gl)
discomfort more frequently than acetaminophen (RR Y:
1.35; 95% CI: 1.05-1.75).This was also confirmed in a more
recent Cochrane systematic review on short-term RCTs (RR %:
1.47; 95% Cl: 1.08-2.00)."® More importantly, NSAIDs can
cause serious Gl complications, such as peptic ulcers and
perforations and bleeds (PUBS); these risks also increase with
age, the concurrent use of other medications, and with the
duration of therapy.®”

NSAIDs are further classified into traditional NSAIDs and
cyclooxygenase (COX)-2 inhibitors (coxibs), with the latter posing

potentially fewer gastrointestinal risks. In 2005, rofecoxib was
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withdrawn from the market due to concerns surrounding the
risk of heart attack and stroke with its long-term use, with
clinical practices beginning to focus more on the cardiovascular
versus gastrointestinal safety of coxibs. Since then, many coxibs
have remained unapproved by the FDA or have been removed
entirely from the market. This article explains how coxibs have
refocused attention on the cardiovascular safety of NSAIDs
and what are the general implications of this. COX-2 activity/
specificity is a factor associated with increased cardiovascular
risks; however, these risks cannot be attributed to coxibs alone.
The traditional NSAIDs (i.e., meloxicam, etodolac, and
nabumetone) also have significant COX-2 specificity; however,
naproxen and ibuprofen have less specificity.

The results from a meta-analysis® show that NSAIDs
are a pharmacologic class associated with increased CVR when
compared to no anti-inflammatory treatments (RR: 1.24; 95%
Cl:1.19-1.28). This association seems to be only slightly higher
for coxibs (RR coxibs: 1.22; 95% Cl: 1.17-1-28) compared
to classical NSAIDs (RR:1.18; 95% CI: 1.12-1.24). For coxibs,
our findings are consistent with those previously estimated
in 2013, by the Coxib and traditional NSAIDS trialists’ (CNT)
Collaboration™®
vascular events (RR coxibs=1.37; 95% Cl: 1.14-1.66).
Subgroup analyses by dose revealed a higher CVR for coxibs

, which found a higher risk of major cardio

when compared to classical NSAIDs.®” The various dose effects
for coxibs were noted in an earlier meta-analysis.”® However,

®? " a low dose

it should be highlighted that in a meta-analysis
of celecoxib, etoricoxib, ibuprofen, or naproxen did not show any

statistically significant CVR.

46

7/30/2562 BE  22:47 ‘ ‘



‘ ‘ AW_CON1 1-81.indd 47

The use of the marketed coxibs, celecoxib and etoricoxib.
Are related to a statistically significant CVR increase. Etoricoxib
CVR appears to be higher than in celecoxib. This increment
is similar to what is seen in classical NSAIDs CVR. Evan at low
doses, the risk resulting from the combined exposure to NSAIDs,
both classical or coxibs, remained statistically significant.
Therefore, the risk-benefit balance should be assessed for each
individual patient when prescribing NSAIDs. Only a low dose of
celecoxib, etoricoxib, ibuprofen, or naproxen should be
prescribed when NSAID use is necessary.

fowdi 12: enlungulaiidesseinszToduiemslunmihan
TtugihedaisnidoniiilsaduEosemean?

Question 12: Which drug should be used with caution for
treating knee OA in patients with chronic liver disease?

ANLAUSI: ATl NSAID uay acetaminophen B8Ny
ez Tofuiimslugihedosndeniilsnduidesohude
Consensus: NSAIDs and acetaminophen should be used with
caution in patients with chronic liver disease.

Delegate vote: Agree 95.65%, Disagree 1.45%, Abstain 2.9%
(Strong Consensus)

Justification: Acetaminophen, or paracetamol, is a widely
used nonprescription analgesic and antipyretic medication for
mild-to-moderate pain and fever and is widely used in patients
with knee OA. Although harmless at low doses, acetaminophen
has direct hepatotoxic potential when taken at overdose
levels and can cause acute liver injury and death from acute
liver failure. Acetaminophen can even cause transient serum
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aminotransferase elevations at therapeutic doses. The FDA
recommends the oral dose to not exceed the acetaminophen
maximum total daily dose (4 grams/day). Chronic therapy with
acetaminophen at doses of 4 grams daily has been found to
lead to transient elevations in serum aminotransferase levels
in a proportion of subjects, generally starting after 3 to 7 days,
with peak values rising above 3-fold in 39% of patients.*”
Acetaminophen hepatotoxicity most commonly arises after
a suicide attempt using more than 7.5 grams (generally more
than 15 grams) as a single overdose. Similar injury can occur with
high therapeutic or supratherapeutic doses of acetaminophen
given over several days for the treatment of pain and not
as a purposeful suicidal overdose. Although toxic ingestion
causing hepatic failure is usually in excess of 150 mg/kg, an
increasing number of reports suggest that lower doses of
acetaminophen-induced hepatotoxicity may confer acute liver

%) However, recent concerns over the

injury and liver failure.'
safety profile of paracetamol raise questions over its routine
and chronic use. There is mounting evidence on an increased
risk of upper Gl events with paracetamol use, as well as an
elevated risk of severe liver injury with a high daily dose.
Treatment with high-doses of paracetamol (>3 g/day) is
associated with a greater risk of hospitalization due to GlI
perforation, ulceration, or bleeding (PUB), than with lower
daily doses of paracetamol (hazard ratio [HR]=1.20; 95%Cl:
1.03-1.40).* In primary care, paracetamol may still be used to

treat pain in mild-moderate OA at daily doses up to 3g/day.
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Aol 13: 1asld glucosamine sulphate Snulsm
Fadidenduszay g vialain

Question 13: Should glucosamine sulphate be used inter-
mittently?

Anuiusn: Ty fmsuuzhli 1 glucosamine sulphate aenv
sauilo tialldsunamsiesiudaignidosainen ngu disease-
modifying osteoarthritis drugs (DMOADs) Snitesiolainy
wadhwiAssnennguil dodumslsonituszes  Selidanuddu
Consensus: No, due to the prevention effects needed in
disease-modifying treatments for osteoarthritis (DMOAD),
long-term use is suggested for glucosamine sulphate. And due
to the lack of severe or serious side-effects, intermittent use

of this drug is not effective.

Delegate vote: Agree 85.51%, Disagree 7.25%, Abstain 7.25%

(Strong Consensus)

1% performed a long-term follow-up

Justification: Bruyere et al.
study on the use of glucosamine sulphate and concluded that
treating knee OA with glucosamine sulphate for at least 12
months and up to 3 years may delay the necessity of undergoing
a total knee replacement, after an average follow-up period
of 5 years after drug discontinuation.

Additionally, the Pharmaco-Epidemiology of GonArthroSis
(PEGASus) study, conducted by the French Health Authorities
in collaboration with a panel of French rheumatologists and
epidemiologists, found that only glucosamine sulphate achieved
a significant reduction in NSAIDs usage.

Prescribing glucosamine sulphate is considered safe
and effective, with no significant adverse events. In addition
to reducing the use of NSAIDs, which have been shown to
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cause potentially severe hepatic, gastrointestinal, renal, and
cardiovascular reactions, continuing the medication may not
be necessary.

fowdl 14: mslimnneanaeaiiusussmiialugie
Tsadonden seasfianumnsaavdala?

Question 14: Is acetaminophen still appropriate in the
conservative treatment of knee OA?

AMALTUN: wdwiTamueasfidszansanwlunis
ussimihalugihelsadedenldlivinfuslungs NSAID
uiftoasiiuenussmihefiianumsnzanlumsls dldetne
wianzanuazsziaszie Tasawzmsldlusunaiigouaziiu
FEUSIAUU

Consensus: Acetaminophen is still suitable for patients with
knee OA, although it is less effective in the symptomatic control
compared to the NSAIDs groups. Overall, acetaminophen
should be used with care and caution regarding high dosages
and long-term use.

Delegate vote: Agree 94.2%, Disagree 5.8%, Abstain 0%
(Strong Consensus)

Justification: Acetaminophen, or paracetamol, is often recom-
mended as the first-line drug to treat knee pain in various
medical practices, especially in mild to moderate pain, as they
are cost-effective and have fewer side effects when prescribed
at less than 4,000 mg per day. In 2003, the EULAR provided
recommendations from an evidence-based approach on
the management of knee OA.*® In 2012, the ACR made
recommendations on the use of nonpharmacologic and
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(101)

pharmacologic therapies for OA of the hand, hip, and knee' ™" and

the OARSI created guidelines for the non-surgical management

2 concluded, in

of knee OA.“*? In 2006, a Cochrane review
placebocontrolled RCTs, that acetaminophen was superior to
a placebo in five of the seven RCTs, with similar safety profiles.
Overall, the evidence to date suggests that NSAIDs are superior
to acetaminophen in improving knee and hip pain in people
with OA. In the randomized controlled RCTs, acetaminophen
was found to be less effective overall than NSAIDs in terms
of pain reduction and global assessments, as well as for
improvements in functional status. No significant differences
were found between the safety of acetaminophen and NSAIDs,
although patients taking traditional NSAIDs were more likely to
experience an adverse Gl event (RR=1.47; 95% CI: 1.08-2.00).
However, the median trial duration was only 6 weeks; therefore,
it is difficult to assess adverse outcomes during a relatively
short time period. In patients with OA experiencing moderate-
to-severe levels of pain, NSAIDs appear to be more effective
than acetaminophen. However, recent concerns over the safety
profile of acetaminophen have raised questions over its routine
and chronic use. Treatment with high-doses of acetaminophen
(>3 g/day) are associated with a greater risk of hospitalization
due to Gl perforation, ulceration, or bleeding (PUB), than
lower daily doses (HR=1.20; 95%Cl: 1.03-1.40).*'There is
also evidence showing the loss of renal function in women
following the long-term consumption of high doses of
acetaminophen (>3 g/day)(OR=2.04; 95% Cl: 1.28-3.24), with a
decline in glomerular filtration rate (GFR) >30 mL/min, and
an increase in hypertension in both men (RR=1.34; 95%
Cl: 1.00-1.79] and women (RR=2.00; 95% Cl: 1.52-2.62) (6-8).
However, if acetaminophen is ineffective, or insufficiently
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effective, the physician should consider stopping and/or

switching treatments, or combining it with other therapies.

gonud 15: Tumslden glucosamine sulphate Lp3n®n
Tsndagniden S1fludasiimssuunzasenyiihevdolsi?
Question 15: Is there an age criterion in the use of glucos-
amine sulphate in patients with knee OA?

ALAUSI%: Glucosamine sulphate mmsﬂﬂm‘luﬂﬂwnnau
msnnuwa X-ray Kellgren and Lawrence classification m\mm
grade | Fuly

Consensus: Glucosamine sulphate can be used in patients with
knee OA where radiographs show a Kellgren and Lawrence

classification Grade over | in all patient age-groups.

Delegate vote: Agree 92.65%, Disagree 2.94%, Abstain 4.41%
(Strong Consensus)

Justification: Osteoarthritis is common in people over 50 years
old, with glucosamine sulphate found to be effective in controlling
OA. The medication itself has shown to have structure-modifying
effects and to delay the time until surgery is needed."™ In
2007, Hathcock et al."®, reported the complete absence of
adverse effect, even at the highest levels of intake in human
clinical trials (i.e., 2,000 mg/day for glucosamine sulphate and
1,200 mg/day for chondroitin sulphate)

In a meta-analysis by Xiaoyue Zhu et al."®®, the mean
average ages from several studies were between 55 to 65 years.
However, in a study by Persiani et al. on twelve healthy volunteers,
the mean age was 31.5 £ 6.4 years. However, the purpose of
this study was to investigate oral pharmacokinetic and dose-
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proportionality of glucosamine sulphate after administration.”®”

Currently, there is no specific age recommendation for
glucosamine sulphate treatment. Additionally, there have been
a lack of studies regarding children, with the long-term effects
on the bones and joints of growing children unknown.

As for expert opinion, due to the safety profile of
glucosamine sulphate and its ability to alter the progression
of osteoarthritis, young active patients could benefit from its
advantages. Therefore, we recommend the use of glucosamine
sulphate as a treatment based on the osteoarthritis stage of
the patient.

fawd 16 Tunsldien diacerein Wiasnslsndainiian
Fuiludaviintsiuunzavengithevis i?

Question 16: Is there an age criterion for the use of diacerein
in patients with knee OA?

AHLiugIN: Diacerein a1wnsaldld luauldynngduongis
Wa X-ray Kellgren and Lawrence classification G?\al,wi grade |
Fuly

Consensus: Diacerein can be used in symptomatic patients
with knee OA where radiographs show a Kellgren and Lawrence
classification Grade | and greater in all patient age-groups.

Delegate vote: Agree 92.75%, Disagree 2.9%, Abstain 4.35%
(Strong Consensus)

Justification: Osteoarthritis (OA) of the knee is a disease
affecting synovial joints and is characterized by degradation and
loss of articular cartilage with subchondral bone remodeling,
osteophyte formation, and synovial membrane inflammation.

Major symptom are pain and disability."*"*”
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Objectives of OA management are to reduce symptoms,
minimize functional disability, and limit the progression of
structural changes, with the ultimate goal of delaying or avoiding
arthroplasty.

Diacerein, an anthraquinone derivative, is a symptomatic
slow-acting OA drug. Defined as having a slow onset of
efficacy, usually after 2-4 weeks of treatment, and a carryover
effect once treatment is stopped."*®

Mechanism of action of diacerein is IL—1[3 inhibition
that can prevent cartilage damage and inhibit pain pathway.
In vitro studies have shown that diacerein not only inhibits
IL-1B"*, but also stimulates the production of cartilage
growth factors such as transforming growth factor—B(”o) that
can stimulate cartilage growth.

There are many RCT it has been shown to significantly

43,111,112)

reduce pain in osteoarthritis patients( , and proven the

efficacy and safety of diacerein in osteoarthritis knee treat-

43,113

ment when comparing with placebo“'™® or piroxicam with

less gastrointestinal side effect.""”

The major side effect of diacerein is non-fetal diarrhea.
The study in Thai patients show this side effect can lower by
reduce dose by half for the first month. 3-year RCT study
comparing diacerein and placebo used in term of cartilage
loss prevention shown that patients in diacerein group had
significant less cartilage loss than the placebo group. That is
structure-modifying effects of Diacerein.""®

As for our expert’s opinion, due to the safety profile of
diacerein and its ability to alter the progression of osteoarthritis,
young patients could benefit from the follow advantages. We
recommend the use of diacerein for treatment according to

all osteoarthritis stage and age group.
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Aonui 17: El’ﬂuﬂig'u weak opioids (f28819 171 tramadol,
codeine) fszansnw awsuldlunissnendoduden wuy
UssAulszang

Question 17: Are weak opioids (e.g., tramadol, codeine)
effective in the conservative treatment of knee OA?

ANLTIUIIN: Weak opioid fUszansnmlumasnungiedeih
Lﬁl’m\l Iﬂﬂﬁl\‘lLﬂﬂlﬁﬂ’mﬂﬂiﬂﬁﬂ\‘ma\iﬂtLLuuﬂ’J’mﬂ’)ﬁ]
Consensus: Weak opioids are effective in treating patients
with knee OA, with decreases observed in pain scores.

Delegate vote: Agree 98.55%, Disagree 1.45%, Abstain 0%
(Strong Consensus)

Justification: Opioids are substances often used in the relief
of both acute and chronic pain. Opioid drugs produce their
actions at a cellular level by activating opioid receptors in both
the central and peripheral nervous systems. Weak opioids (e.g.,
codeine and tramadol) are central analgesics with a low affinity
for opioid receptors. They are useful in mild-to-moderate
pain, with minimal sedative effects or abuse potential, but
with analgesic effects that are weaker than morphine.”™ The
maximal dose of codeine is 360 mg/day, with tramadol at 400
mg/day. The efficacy of codeine and tramadol is improved

"9 | ong-term opioid use

when combined with paracetamol.
may have fewer life-threatening risks (gastrointestinal and renal
complications, especially in elderly patients) than the long-term
daily uses of NSAIDs."""""® However, common side-effects
include sedation, dizziness, nausea, vomiting, constipation,

physical dependence, tolerance, and respiratory depression.”"®
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A Cochrane meta-analysis systematic review found that
patients with OA who received tramadol or tramadol/paracetamol
experienced less pain, experienced improvements in joint stiffness
and function, and had an increase in overall well-being. However,
patients who received tramadol may experience side-effects
that may cause patients to stop taking the drug.""® Short-term
studies (4-12 weeks) on patients with chronic OA pain found
that the efficacy of opioids were superior to placebos; however,
the tolerability of opioids were inferior to placebos. Opioids
and placebos did not differ in terms of safety. Short-term pain
treatment using opioids in patients with chronic OA may be
considered in certain patients given the evidence that weak

opioids may works when properly prescribed."*”

fowd 18: ngw NSAIDs msldifiusmanngausnlunis
Snngthedaignidon?

Question 18: Should NSAIDs be prescribed as the first-line
drug for knee OA?

=3 [ 1
ANnNwiusan: Te
Consensus: Yes

Delegate vote: Agree 91.3%, Disagree 7.25%, Abstain 1.45%
(Strong Consensus)

Justification: OA is the most common form of joint disease

"2 Pain symptoms

and the leading cause of pain in the elderly.’
associated with OA are caused by many factors, including
mechanical symptoms that result in bone-on-bone OA and
inflammation around the knee joint. Management of OA pain

is based on a multidisciplinary approach, with NSAIDs as the
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current main form of treatment."**"* In the US, about 65%
of patients with OA are prescribed NSAIDs, making them one
of the most widely used drugs in this patient population.”*”

There is strong evidence supporting the clinical
effectiveness of NSAIDs, with prescribed use corresponding to
decreased pain and improvements in function and quality of life.

In 2013 in the US, based on the AAOS’s evidence-based
guidelines on the treatment of knee OA"*®, NSAIDs were highly
recommended for patients with symptomatic knee OA, in both
an oral and topical form. This recommendation included studies
on both selective COX-2 inhibitors and non-selective NSAIDs.

According to a consensus statement by the ESCEQ"*
in 2015, it was recommended that oral NSAIDs maintain
a central role in the advanced management of persistent
symptoms. However, oral NSAIDs are highly heterogeneous
in terms of their gastrointestinal and cardiovascular safety
profile, with patient stratification and careful treatment selection
advocated to minimize the risks. Topical NSAIDs may provide
an additional symptomatic treatment with the same degree
of efficacy as oral NSAIDs and without the systemic safety
concerns.

In 2014, the OARSI guidelines on the non-surgical manage-
ment of knee OA“” recommended that oral non-selective
NSAIDs and selective COX-2 inhibitors could be used in patients
with knee OA without co-morbidities, such as cardiovascular

diseases or chronic renal failure.
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fowdl 19: gy NSAIDs fiuszaninmlumssnngihe
daignuuueyInEilun?

Question 19: Are NSAIDs effective in the conservative
treatment of patients with knee OA?

AMALALTIN: BIngN NSAIDs fuszinimwlumsinengihe
S BIGAIBAN
Consensus: NSAIDs are effective in treating patients with
knee OA.

Delegate vote: Agree 100%, Disagree 0%, Abstain 0% (Unani-

mous Consensus)

Justification: Knee OA is a significant health problem with an
estimated 45% lifetime risk of development. Therefore, effective
nonsurgical treatments are needed to manage symptoms.
NSAIDs are the current backbone of OA pain management.

") reported a meta-analysis on randomized

Bjordal et al.
placebo-control trails regarding oral NSAIDs therapy in patients
with moderate to severe pain. They found maximum efficacies
compared to placebos at 1-3 weeks and that topical NSAIDs
offer limited pain relief over a placebo within 1-2 weeks.

Da Costa et al." reported a network meta-analysis
showing that diclofenac 150 mg/day seemed to be the most
effective in terms of managing pain and physical disability in
OA and were superior to the maximum doses of frequently
used NSAIDs, including ibuprofen, naproxen and celecoxib.
Etoricoxib, at a maximum dose of 60 mg/day, is as effective
as diclofenac 150 mg/day for the treatment of pain, but its
effects on physical disability are imprecise. Although our findings
suggest that some NSAIDs have a clinically relevant treatment
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effect on OA pain, their benefit has to be weighed against their

" For example, previous analyses

potential harmful effects.’
suggest that diclofenac increases the risk for cardiovascular
events, especially cardiovascular death, but have similar
upper gastrointestinal complications to COX-2 inhibitors."***® By
contrast, naproxen does not seem to increase cardiovascular
risk, but does substantially increase the likelihood of upper
gastrointestinal complications. Appropriate drug selection is
a major challenge in patients with OA who are often elderly
and are polypharmacy.

Jevsevar et al.”” reported a network meta-analysis to
determine the clinical efficacy relevance of NSAIDs, acetamino-
phen, intra-articular (IA) corticosteroids, IA platelet-rich plasma
(PRP), and IA hyaluronic acid (HA) by comparing them with
each other, as well as with oral and IA placebos. For pain, all
active treatments performed better than oral placebos. For
function, naproxen was the only treatment that showed any
clinical significance compared with an oral placebo.

Anwdl 200 sansalFenngy NSAIDs Sfuenngy SYSADOA
Tumssnsngihedonidanls

Question 20: Can the combination of NSAIDs and SYSADOAs
be used in treating patients with knee OA?

ALiusas: aansaldengu NSAIDs eghuanmssniauyas
dawglfifunm 2 fuamiuazaansnldsamivengs SYSADOA [a
Consensus: NSAIDs can be used for up to 2 weeks for knee
inflammation and can be used with SYSADOAs.

Delegate vote: Agree 94.2%, Disagree 4.35%, Abstain 1.45%
(Strong Consensus)

59

7/30/2562 BE  22:47 ‘ ‘



‘ ‘ AW_CON1 1-81.indd 60

Justification: NSAIDs have been traditionally indicated as an
effective treatment in pain relief and functional improvement in
patients with knee OA. Many clinical practice guidelines, such
as the AAOS™", OARSI™, and ACR"®", provide strong evidence
supporting the use of NSAIDs as an initial analgesic therapy.
However, the long-term use of NSAIDs has been associated
with a variety of potentially serious adverse events, including
gastrointestinal hemorrhaging and kidney dysfunction. Limiting
the dosage of NSAIDs may decrease the incidences of these
adverse events."®""* Our consensus group recommends
that practitioners prescribe oral NSAIDs, including COX-2
inhibitors, to be taken orally at low doses for short periods
of time (no more than 2 weeks) for patients with knee OA.
SYSADOASs, including glucosamine sulphate, chondroitin
sulphate, and diacerein, decrease OA symptoms with a slow
onset of action that may delay the progression of changes in
joint structure, along with symptom modifications (disease-
modifying effects); different levels of evidence support the

€719 In theory,

difference classes of drugs within this group.
SYSADOAs should also be able to decrease the consumption
of NSAIDs for prolonged symptom control and/or for OA flares.
Some research provides evidence on the positive treatment
effects of using a combination of SYSADOAs and NSAIDs.
The PEGASus study™® was designed to assess the
impact of SYSADOAs on the use of NSAIDs in 745 patients
with knee OA to further assess the efficacy of this drug class
and to substantiate the public health’s interest in the prevention
of risks induced by NSAIDs. They concluded that crystalline
glucosamine sulphate was the only SYSADOA that corresponded
with a decrease in NSAID use. Nevertheless, it is difficult to

interpret the lack of effect in decreased NSAID consumption
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found with other SYSADOAs. The recent ESCEO study®”
recommended only the use of prescription formulations of
glucosamine sulphate (i.e., the patented crystalline glucosamine
sulphate described previously) or chondroitin sulphate as the first
step of treatment and for prolonged use in the treatment of
patients with knee OA, as the evidence is scarce for other
SYSADOAs, such as diacerein. Although there is inadequate
evidence on the efficacy of other SYSADOASs, our consensus
group has no reason to argue against the use of SYSADOAs
in combination with NSAIDs.

Ao 21: g nga NSAIDs snwsnld lumssnmndihedaisn
wwenlumsenuaueimIthaldunuwils?

Question 21: How long should NSAIDs be used for pain
control in patients with knee OA?

ALTIUTIN: BINgN NSAIDs ansnsnld lumssnegihe
Foundenlumsenuauemahalfifuszes g suanaszingzse
Consensus: NSAIDs should only be used for a short-term
period and intermittently, with caution and the patient’s
comorbid conditions taken into account.

Delegate vote: Agree 100%, Disagree 0%, Abstain 0% (Unani-

mous Consensus)

Justification: NSAIDs are a class of drugs that are commonly
recommended to relieve pain and to improve function in
patients with OA."*""*® However, the effect of continuous use
is still controversial due to the lack of supporting evidence. In
addition, other complications, such as Gl bleeding, renal
insufficiency, bleeding disorders and cardiovascular risks, are
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major causes of concern; physicians should therefore be aware
of how long to prescribe these drugs and their duration use."”

Osani et al. recently performed a meta-analysis that
collected data from 64 RCTs. They found that NSAIDs showed
a strong efficacy in pain relief and improved function during
2-12 weeks after administration. At 26 weeks after administ-
ration, these effects were diminished. This study recommended
the discontinuation of NSAIDs beyond 12 weeks due to the
lack of supporting data on its efficacy. A previous RCT study

I (138)

by Scott et a reached a similar conclusion and recom-

mended only 2-4 weeks.

fowdl 22: g COX-2 inhibitor anansaldTumssnmn
fihodaidenldlas o lugihefiinadnodssmeszoy
yaLAuansINM3TFngu NSAIDs Wl

Question 22: Can COX-2 inhibitors be used for knee OA in
high-risk patients with Gl issues that can be worsened with
conventional NSAIDs?

-3 [ 1
ANLiusan: 1o
Consensus: Yes

Delegate vote: Agree 98.55%, Disagree 1.45%, Abstain 0%
(Strong Consensus)

Justification: NSAIDs bind to the COX enzyme, blocking
the conversion of arachidonic acid to prostaglandins; this is
most likely the main mechanism for their anti-inflammatory
and analgesic effects. The COX-1 isoform of the enzyme is
expressed in many normal tissues. Prostaglandins produced by
COX-1 play an important role in normal tissue hemostasis,
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such as in mucosal defense and repair in the Gl system."** “?

The COX-2 isoform, although found in normal tissue, is also
an inducible enzyme and appears in areas of inflammation
and injury.™"

Conventional NSAIDs were nonselective, in that they
bound to and inhibited the COX-1 and COX-2 isoforms.
Selective COX-2 inhibitors, such as celecoxib and etoricoxib,
were developed to avoid the adverse effects associated with
non-specific COX inhibition.

Selective COX-2 inhibitors are associated with a lower

140,142

risk of adverse Gl events and complications." ' Two large

prospective, randomized outcome studies were performed

14149 Celecoxib was compared

for celecoxib and etoricoxib.’
with diclofenac and ibuprofen; etoricoxib was compared with
diclofenac. The risk of symptomatic ulcers or ulcer complica-
tions were lower with the selective COX-2 inhibitors than

other drugs.

fmwdl 23: 1 NSAIDs ngal selective COX-2 inhibitor
snansaananmsthalugihedenidanldfiniings conventional
NSAIDs %383

Question 23: Is the COX-2 inhibitor superior to conventional
NSAIDs for pain control in patients with knee OA?

-3 [ 1
ANMLiusaN: (4
Consensus: No

Delegate vote: Agree 82.61%, Disagree 13.04%, Abstain 4.35%
(Strong Consensus)
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Justification: Managing OA pain is based on a sequential
hierarchical approach, with NSAIDs as the main form of
treatment."®*™® |In the US, about 65% of patients with OA
are prescribed NSAIDs, making them one of the most widely
used drugs in this patient population."*”

Jevsevar et al.?” reported a network meta-analysis to
determine the clinical efficacy of several drug treatments,
including NSAIDs, acetaminophen, IA corticosteroids, 1A PRP,
and |A HA, by comparing them with each other, as well as
with oral and IA placebos.(zm For pain management, all active
treatments had higher efficacy than oral placebos. In terms of
function, celecoxib, diclofenac, and ibuprofen had statistically
higher significance and the “potential to be clinically significant”
efficacy than oral placebos, with an increasing effect on function
due to their large statistically different magnitudes of effect
(0.82 [0.65 to 1], 0.88 [0.56 to 1.2], and 0.66 [0.17 to 1.15],
respectively). Naproxen was the only treatment that showed
clinical significance when compared with an oral placebo.
Overall, naproxen was found to be the most effective single
treatment for decreasing pain and improving function.

Da Costa et al." reported a network meta-analysis
showing that diclofenac, at a maximum daily dose of 150 mg/
day, was most effective for the treatment of pain and physical
disability in OA, with a higher efficacy than the maximum doses
of frequently used NSAIDs, including ibuprofen, naproxen, and
celecoxib. Etoricoxib, at a dose of 60 mg/day, was as effective
as diclofenac at 150 mg/day for the treatment of pain, however,
its effect estimates on physical disability were inconclusive.
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fowdl 24: §ansaldngs NSAIDs S ngu weak
opioids Tumssnengihedaiidealdmiala

Question 24: Can the combination of NSAIDs and weak
opioids be used in the treatment of knee OA?

AMTIUIIN: @NTaldengn NSAIDs 33U ngn weak
opioids lumsnmngihedesdenldlunsannnzunsndau
NNVUAYDILNLARZHLN

Consensus: The combination of NSAIDs and weak opioids
can be used in treating knee OA, leading to a reduction in
the dosage of each drug that and can decrease the amount
of side effects.

Delegate vote: Agree 100%, Disagree 0%, Abstain 0% (Unani-

mous Consensus)

Justification: The goal of analgesic therapy in chronic painful
OA is symptomatic relief, thereby allowing patients to continue
routine activities of daily living."**'*® NSAIDs are commonly
recommended as the initial analgesic therapy drug“’ and
many patients who are prescribed NSAIDs enjoy pain relief,
with no intolerable side-effects. However, the long-term use
of NSAIDs has been associated with a variety of potentially
serious side-effects, including gastrointestinal hemorrhaging
and kidney dysfunction. Limiting the dosage of an NSAID may
decrease the number of side-effects."®'"*"

An accumulating body of evidence indicates that NSAIDs
and weak opioids (e.g., tramadol and codeine) produce
analgesia through different mechanisms. NSAIDs act mainly
in the periphery, binding to the COX enzyme, and blocking
the conversion of arachidonic acid to prostaglandins; this is
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the likely main mechanism for their anti-inflammatory and
analgesic effects. Opioids, such as tramadol, act mainly in the
central, with at least two modes of action that may contribute
towards its efficacy, e.g., binding to the mu-opioid receptors
and inhibiting norepinephrine and serotonin reuptake."*” These
drugs are used in the treatment of moderate-to-moderately
severe pain.

Schniter et al."” reported a double-blind randomized
placebo-controlled study with 236 patients receiving a combi-
nation of naproxen and tramadol or naproxen and a placebo
for OA pain. This study found that tramadol decreased the
amount of naproxen needed to maintain adequate pain relief in
naproxen-responsive patients with painful knee OA. The addition
of tramadol at 200 mg/day allowed for a mean reduction of
78% in the daily dose of naproxen without compromising pain
relief. However, 20% of patients taking tramadol with naproxen
dropped out due to adverse events, compared with 13% of
patients taking the placebo and naproxen. The side-effects
that led to withdrawal (nausea, vomiting, and dizziness) are
similar to those experienced in other studies of tramadol.

Aowil 250 enguafisseadsiasudssmumansnldiiu
slenuilslumsldsnmnfihedefendvdals
Question 25: Are oral steroids (e.g., prednisolone) appropriate

for pain control as an alternative drug in patients with knee OA?

A Bifidaysipewslunsldenduafussuduia
sutszmulumsinngihedainiden

Consensus: There is not enough evidence to support the
treatment of knee OA with oral steroids.
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Delegate vote: Agree 85.51%, Disagree 7.25%, Abstain 7.25%

(Strong Consensus)

Justification: OA is a progressive disease caused by the failed
repair of joint damage that, in the preponderance of cases,
has been triggered by abnormal intraarticular stress. OA is
considered a complex, multifactorial disease, with patients
found in a heterogeneous patient population exhibiting varying
degrees of inflammation that are, in some cases, comparable
with RA.[1750

Inflammation may be the cause of symptoms and the
progression of OA. In patients with OA, it is recognized
that low-grade synovial inflammation is often present and
correlates with pain severity and progressive cartilage

1% Indeed, inflammation may be the crucial

degeneration.'
link between local noxious stimuli and the recruitment of
centrally mediated pathways. When inflammatory mediators,
such as interleukin 13 (IL-1P) and tumor necrosis factor
(TNF)-QL, are released intra-articularly from damaged tissue,
they can modulate both central and peripheral nociceptors.

Corticosteroids have direct and indirect roles in minimizing
the production/release of cytokines by inhibiting phospholipase
A2 and the ensuing arachidonic acid metabolic pathway. This
proposed mechanism results in decreased inflammation and in
reduced pain expression. Additionally, corticosteroids enhance
the inhibition of transcription factors (e.g., NK-KB), resulting in
the subsequent decreased expression of pro-inflammatory
genes; however, whereas upon binding to glucocorticoid
responsive elements (GREs) adjacent to promoters of anti-
inflammatory genes, corticosteroids increase the expression
of the latter. However, currently, no clinical evidence supports
the use of corticosteroids in the treatment of knee OA.
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Although systemic corticosteroids remain an important
component of therapy for many conditions, there are arguments
against their use, mainly based around concerns of toxicity.
Systemic corticosteroids can cause suppression of the hypo-
thalamic-pituitary-adrenal (HPA) axis"*® and is associated
with an increased risk of complications related to infections.
The chronic administration of high doses of corticosteroids is
the most common cause of adrenal insufficiency and
Cushing’s syndrome.

In conclusion, there is no adequate evidence that supports
or is against the use of oral steroids in patients with knee OA,
with the need for additional studies.

fonudl 26:  #Ingu SYSADOA snwnsaldlumsinungiae
FordonsiianAugivioli?

Question 26: Do SYSADOAs have a role in the secondary
treatment of knee OA?

(-3 ] 1
AMNLTAUIIN: 12

Consensus: Yes

Delegate vote: Agree 73.91%, Disagree 14.49%, Abstain
11.59% (Strong Consensus)

Justification: The cause of secondary osteoarthritis of the knee
is multifactorial factors such as injury, infection, and inflam-
matory disease. As well as sports participation-injury to the
joint, life-style and obesity may predispose younger generation
to develop early osteoarthritis."*” There have been reports of
increasing in the incidence of total joint replacement not only
in elderly patients (> 65 years) but also in younger patients
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%9 As for the indications for lower extremity

(< 65 years).
joint arthroplasty have been extend to include both younger
and more active patients. Life-style and strenuous physical
demands in young patients may shorten longevity of knee
prosthesis and may be lead to early on revision.

O. Bruyere et al. report long-term study of 275 patients with
knee OA whose underwent the treatment of oral glucosamine
sulphate 1,500 mg once-a-day for at least 12 months and
up to 3 years in two previous randomized, placebo-controlled,
double-blind trials."**"*” They report a lower incidence of total
joint replacement (p = 0.026) during an average follow-up of
further 5 years in the treatment group after drug discontinuation,
compared with patients who had received placebo."®

Reginster JY et al. report no significant joint-space loss
in the patients with osteoarthritis knee who’s randomly treated
by 1,500 mg glucosamine sulphate daily for 3 years. As for the
placebo group, progressive joint-space narrowing could be
observed on anteroposterior radiographs of each knee in full
extension. According to the study, glucosamine sulphate may
suggest to be disease and structural modifying of osteoar-

thritis.™*®

Amai 27:  engualfissspdsiadudssmu aansaldlu
masnedthedendonsiionfagivie i
Question 27: Do oral steroids have a role in the secondary

treatment of knee OA?

(-3 ] [l
ANNLiuIaN: 1o

Consensus: Yes

Delegate vote: Agree 63.77%, Disagree 15.94%, Abstain
20.29% (Weak Consensus)
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Justification: OA is a progressive disease resulting from the
failed repair of joint damage that, in the preponderance of
cases, has been triggered by abnormal intra-articular stress.
OA is considered a complex, multifactorial disease, with
patients from a heterogeneous patient population that exhibits
varying degrees of inflammation, which are, in some cases,
comparable with RA or crystal-induced arthritis."**"*”
Corticosteroids mimic the effects of hormones naturally
produced from the adrenal glands, which are the small glands
that sit on top of the kidneys. When prescribed in doses that
exceed the body's usual levels, corticosteroids can suppress
inflammation. This can reduce the signs and symptoms of
inflammatory conditions, such as arthritis and asthma. Cortico-
steroids also suppress your immune system, which can help
control conditions in which your immune system mistakenly
attacks its own tissues, such as in autoimmune disorders.
Although systemic corticosteroids remain an important
component of therapy for many conditions, there are arguments
against their use, mainly based on concerns regarding their
toxicity. Systemic corticosteroids can suppress HPA-axis

%3 and is associated with an increased risk of

function'
infectious complications. The chronic administration of high
doses of corticosteroids is the most common cause of adrenal
insufficiency and Cushing’s syndrome. Due to these side-effects,
corticosteroids should be used with caution and monitored

by rheumatologists.
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Session 2: g§nmdondensiindadhdeuazldnmeusn
Non-oral and topical medications for osteoarthritis
of the knee

donain 1: Uszlemlvavnsdaaiissesddndaiaslsthe
Question 1:  What are the benefits of intra-articular
corticosteroids?

mﬂmﬁué'su: anpINTUIA Lﬁuaminuzmﬂﬁmu‘luiws&”’u
(12 §Ua¥) anNSUINLAZNMSONLEL

Consensus: To improve pain and function, during a short-term
period (within 12 weeks), and to decrease swelling and inflam-

mation.

Delegate vote: Agree: 100%, Disagree: 0%, Abstain: 0%
(Unanimous Consensus)

Justification: The efficacy of corticosteroids in knee OA has
been evaluated in several studies. In 2003, EULAR" recom-
mended an intra-articular injection of long-acting steroids to
treat the acute exacerbation of knee pain, especially when
accompanied by an effusion (evidence 1B). However, its
prescribed use can only reduce pain and inflammation and
improve functional outcomes during a short-term period."”
Based on two systematic reviews, OARSI also recommended
intra-articular corticosteroids as an appropriated treatment for
knee OA as it demonstrated a clinically significant short-term
decrease in pain.?

A recent Cochrane review from 2015, that included 27
RCTs (n=1,767 patients), revealed that intra-articular cortico-

steroids can improve pain and function over a short-term
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period. For pain reduction, a moderate effect at 1-2 weeks was
shown, with small to moderate effects at 4-6 weeks, a small
effect at 13 weeks, and no evidence of effect at 26 weeks.
In terms of functional improvement, intra-articular cortico-
steroids have a small to moderate effect at 1-2 weeks, a small
to moderate effect at 4-6 weeks, and no evidence of effect
at 13 weeks. Nevertheless, the overall quality of evidence,
combined with the considerable heterogeneity between trials,
were problematic in this meta-analysis. Finally, a recent network
meta—analysis“’ of 129 trials (n=32,129 patients) on the pharma-
cological treatment of knee OA revealed that intra-articular
corticosteroids are superior to intra-articular placebos and all

other oral treatments.

Aonai 22 Petvdlunsdaaifissesddndaiiaclsthe
Question 2:  What are the indications for intra-articular
corticosteroids?

psiugan: daisnidenszazihunawiuly Tasawizgihe
ffinsdnsudsunau hludemn vindelildon fdevn
Tumsldiendunmssnaui dlgmfesesd fdaalunswida
wisUiasmsinda Wldnannmsidensiadudssmuuazenm
Consensus: In moderate to severe OA knee (especially in
patients with acute inflammation, effusion, or resting pain),
indications for IA corticosteroids include contraindication to
oral NSAIDs, contraindication or refusal to surgery, or failed
oral or topical medications.

Delegate vote: Agree: 100%, Disagree: 0%, Abstain: 0%
(Unanimous Consensus)
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Justification: Tian et al.”’ conducted a literature review by
performing electronic searches in Medline (1966-2017.11),
PubMed (1966- 2017.11), Embase (1980-2017.11), ScienceDirect
(1985-2017.11), and the Cochrane Library (1900-2017.11) for
RCTs comparing the use of methylprednisolone in the treatment
of knee OA. The primary outcomes were the WOMAC pain
scores and WOMAC function scores. They concluded that IA
methylprednisolone injections were associated with improved
pain relief and physical function in patients with knee OA.
Additionally, no severe adverse effects were observed. However,
due to the limited quality and amount of evidence currently
available, higher quality RCTs are still required.

In 2014, the NICE 2014 strongly agreed with the use of
IA corticosteroid injection, which could be prescribed in
adjunction to core treatments for the relief of moderate-to-
severe pain in knee OA.

In 2012, the ACR 2012 suggested that IA corticosteroid
injections can be used during OA treatments at a conditionally
recommended level (i.e., in that there was no high quality
evidence and/or only a small amount of evidence on the
advantages and disadvantages of IA corticosteroid injections).

In 2003, the EULAR had several suggestions on the
management of knee OA. They found that IA corticosteroids had
a level of evidence at IB and a strength of recommendation A
(Table 1). Additionally, intra-articular injections of long-acting
corticosteroids are recommended during knee pain flare-ups

and especially if accompanied by an effusion."”
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Table 1. Level of evidence based on a literature search (selected only
evidence level 1).

Intervention Level of Range of Strength of
evidence Effect sizes recommendation

Acetaminophen 1B A
Opioid 1B B
NSAIDs

Conventional NSAID 1A 0.47-0.96 A

Coxibs 1B 0.5 A

Topical NSAID 1A -0.05-1.03 A

Topical capsaicin 1A 0.41-0.56 A
SYSADOA

Glucosamine 1A 0.43-1.02 A

Chondroitin 1A 1.23-1.50 A

Diacerein 1B B
Education 1A 0.28-0.35 A
Exercise 1B 0.57-1.0 A
Acupuncture 1B 0.25-1.74 B
Laser 1B 0.87 B
Spa therapy 1B 1.0 C
TENS 1B 0.76 B
Ultrasound 1B C
Weight loss 1B B
Insoles 1B B
Orthotic device
(knee brace/patella 1B B
tape/elastic bandage)
IA Hyaluronic acid 1B 0.0-0.9 B
IA Corticosteroid 1B 1.27
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This table was modified from Table 5 of Jordan et al.
EULAR Recommendation 2003 for the management of knee OA.

However, according to the AAOS in 2013 (the 2™ edition
evidence-based guideline for OA of the knee), there appears
to be inconclusive evidence on the use of IA corticosteroids
for patients with symptomatic knee OA. Although research
came from four placebo comparison studies that evaluated
pain relief for a minimum treatment period of four weeks"'”
only one study showed that |A corticosteroids were superior to
placebos on the total WOMAC subscale scores at four weeks."”

We strongly agree with the use of |IA corticosteroid
injections for moderate-to-severe knee OA (especially in
patients with acute inflammation, effusion, or resting pain), in
contraindication to oral NSAIDs, in contraindication or refusal

to surgery, and in cases of failed oral or topical medications.

Aonai 3:  afuseduilalateiiaansalddadnda e
Question 3:  Which corticosteroids can be used in IA
injections?

ANLTAUSIN: Triamcinolone, methylprednisolone, betametha-
sone and dexamethasone

Consensus: Triamcinolone, methylprednisolone, betamethasone,
and dexamethasone

Delegate vote: Agree: 85.51%, Disagree: 4.35%, Abstain:
10.14% (Strong Consensus)

Justification: Intra-articular inflammation of the synovium

is a common finding in knee OA, with synovitis associated
with pain. IA corticosteroid injections are a pharmacological
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treatment that has been used for several decades to reduce
inflammation and pain.

Five different steroids are approved by the FDA and can
be given to treat knee OA, i.e., triamcinolone hexacetonide,
methylprednisolone acetate, betamethasone acetate,
triamcinolone acetate, betamethasone sodium phosphate,
and dexamethasone.""

A large American survey revealed that more than 95%
of rheumatologists use IA corticosteroid injections during knee
OA treatment; however, there is still controversy on which is
the most effective steroid preparation. Currently, intra-articular
triamcinolone hexacetonide and methylprednisolone acetate
are the most commonly used and studied preparations.”

Synthetic corticosteroids have a higher anti-inflammatory
potency than native cortisol, and are derivatives of prednisolone,
an analogue of human cortisol. Depo-medrol is the injectable
formulation of methylprednisolone acetate, and the fluorinated
derivatives of prednisolone are betamethasone, dexamethasone,
and triamcinolone. Triamcinolone is frequently used as an
injectable used for orthopedic conditions."® Methylprednisolone
and triamcinolone are the two most common injectables used
to treat knee OA. They have an equivalent potency; however,
triamcinolone is less water-soluble. The average duration of
benefit ranges from 8 to 56 days for methylprednisolone and
14 to 66 days for triamcinolone."*"®

Several studies have looked at the effects of cortico-
steroids, such as methylprednisolone and triamcinolone. Tian
et al.”’ conducted a systematic review and meta-analysis
and concluded that |IA methylprednisolone injections were
associated with improved pain relief and physical function in
patients with knee OA.
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A randomized, double-blinded, placebo-controlled, clinical
knee OA-trial performed by Riis et al."” evaluated the effects
of 1A corticosteroids versus placebo injections using KOOS
(knee injury and osteoarthritis outcome score). Synovitis was
assessed on conventional non-contrast-enhanced, conventional
contrast-enhanced (CE) and dynamic contrast-enhanced (DCE)
magnetic resonance imaging (MRI) scans. Improvements in pain
and function following the IA corticosteroid injection could not
be explained by a decrease in synovitis as seen on an MRI.

McAlindon et al."® assessed triamcinolone in their study
to determine the effects of an IA injection of 40 mg of triamcino-
lone acetonide every 3 months on the progression of cartilage
loss and knee pain. This study was a two-year, randomized,
placebo-controlled, double-blind trial of IA triamcinolone
versus saline for symptomatic knee OA with ultrasonic
features of synovitis in 140 patients. IA triamcinolone was
found to be associated with a significantly greater cartilage
volume loss than saline. for a mean change in index
compartment cartilage thickness of -0.21 mm versus -0.10
mm, respectively, with no significant differences in pain.

The guideline of the Brazilian medical association,
following the standard of a systematic review with evidence
retrieval based on evidence-based medicine, found a strong
recommendation for |A corticosteroid injections, i.e., triamcino-
lone acetonide, triamcinolone hexacetonide, and methyl-
prednisolone. There were no differences between infiltration
with triamcinolone hexacetonide and methylprednisolone in
pain relief for knee OA between 2 and 6 weeks. Infiltration with
methylprednisolone was more effective in relieving pain than
triamcinolone acetonide in patients with knee OA for a
maximum of 6 weeks and was equally effective in the improvement
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of function for up to 12 weeks. Triamcinolone hexacetonide
may be favored over methylprednisolone based on the faster
onset of action for pain relief. There were no differences in
functional improvement for up to 24 weeks between IA injections
of methylprednisolone and triamcinolone hexacetonide.

A randomized, double-blind study by Lomonte et al."®
found that IA triamcinolone hexacetonide and methyl-
prednisolone acetate injections were equally effective in terms
of pain improvement and function. Pain relief and functional
improvement were achieved after a single injection of both IA
methylprednisolone acetate and triamcinolone hexacetonide
and were sustained for as long as 24 weeks.

19 performed a 12-week randomized,

Yavuz et al.
placebo-controlled trial that compared three IA corticosteroid
preparations (triamcinolone acetonide, methylprednisolone,
and betamethasone disodium phosphate) and found that
methylprednisolone acetate had a higher analgesic effect than
the other corticosteroids for at least six weeks.

Klocke et al.?”

used corticosteroid injections to study
changes in biomarker levels in the cartilage and during bone
metabolism after an injection. Eighty subjects with symptomatic
knee OA underwent a routine knee joint injection with 40 mg
of triamcinolone acetonide and 4 mL 1% of lignocaine. Knee
pain WOMAC VAS and biomarkers were measured at baseline
and 3 weeks after IA triamcinolone acetonide injection. No
significant associations were found between baseline uCTX-II
and changes in pain post-IACI. Additionally, there were no
significant correlations between baseline uCTX-ll and age,
BMI, or gender.

Currently, there are many studies on |A steroid injections,
with the most highly studied corticosteroids being methyl-
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prednisolone acetate and triamcinolone acetonide. These

studies show supporting evidence on the use these IA injections.

foail 4 midaafpsesdidindeiinansznudanszgneey
davseld

Question 4: Do IA corticosteroids have an effect on the
cartilage?

AMNUTIN: MIdaaifvsaadidndeafinasiangyde
Usinunszgnssuidedieldreidiodlussazen
Consensus: Yes, it may lead to the loss of cartilage volume

with long-term use.

Delegate vote: Agree: 94.2%, Disagree: 4.35%, Abstain:
1.45% (Strong Consensus)

Justification: The effect of IA corticosteroids on cartilage is
a main cause of concern for orthopedists. Several RCTs have
compared |A triamcinolone versus saline on knee cartilage

1.9 included

volume in patients with knee OA. McAlindon et a
140 patients with OA and Kellgren-Lawrence Grades at levels
2 or 3 for severity. One group of patients were injected with
1 mL of triamcinolone (40 mg/mL); the other group received
an injection of 1 mL of 0.9% sodium chloride. Both groups
were injected with triamcinolone or normal saline every 12
weeks for 2 years. Cartilage loss was evaluated with a MRI at
Months 0, 12, and 24, with a greater rate of cartilage thickness
loss in the triamcinolone group.

Another RCT with a smaller sample size (n=68 patients)
compared IA triamcinolone 40 mg and normal saline in
patients with OA.” Both groups of patients received an injection
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every 3 months for 2 years. However, this study did not
find any radiologic differences between the treatment and
control groups via a plain radiographic with a standardized
radiographic protocol.?"

Another study compared 53 patients with OA (n=82
knees) who did not receive corticosteroid injections with 8
patients (n=14 knees) who received IA steroids. The mean
age of the patients at the beginning of the trial was 60 years,
and 70 years at the end of the study. In the IA steroids group,
the median number of corticosteroid injections per joint was
25. The results showed that radiographic degeneration was
more advanced in the IA steroids groups than the control
group in terms of femorotibial angle and grading of OA.*”

There are various hypotheses on the deterioration of
articular cartilage via IA steroid injections. The first hypothesis
is that the analgesia effect of IA steroid injections might
lead to the overuse of the knee, which subsequently results
in higher rates of microtrauma. Another hypothesis is that
the chondrotoxicity of steroids may have reported effects of
chondrotoxicity that are dose-dependent.””

Based on previous clinical evidence, we agree that |IA
corticosteroids may lead to losses in cartilage volume with
long-term use, especially with regular injections over 2 years.

foail 5 enndiiwanludiissesddnidrdednaiansegn
douRindoviala

Question 5: Do local anesthetic agents that mixed with
cortisone injections have an effect on knee cartilage?

AMALiuTIN: ennfinaiadeiadnszgndouiinde
Consensus: Yes, it has a chondrotoxic effect.
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Delegate vote: Agree: 92.65%, Disagree: 2.94%, Abstain:
4.41% (Strong Consensus)

Justification: Local anesthetic agents are a typical favored
substance that is mixed with corticosteroids for IA injections
in patients with OA. However, many studies have reported
the chondrotoxicity of local anesthetic agents.®” although, the
exact mechanisms of chondrotoxicity are not known.

One study mentioned that a local anesthetic agent
may affect mitochondrial energetics, which can induce cell
apoptosis or necrosis.”® The other key factor that leads to
the probable development of chondrocyte toxicity-induced
by local anesthetics might be from a blockade of potassium
channels, which leads to the accumulation of mitochondria
DNA damage.””

A well-controlled clinical study on IA injections with local
anesthetic agents on patients with OA is limited. However, there
was a case report on knee chondrolysis over a four-month
period after arthroscopic surgery, with the authors stating that
the probable cause in the development of chondrolysis was
most likely bupivacaine.®”

Several in vitro and animal studies have reported that

©9 mepivacaine,”” and ropivacaine®”

bupivacaine,® lidocaine,
show chondrotoxicity and decrease chondrocyte viability.
However, the concentration of each local anesthetic agent had
various effects on cartilage. No studies have shown a signifi-
cant chondrotoxic effect at low concentrations of bupivacaine
(0.0625%), ropivacaine (0.1-0.2%), and mepivacaine (0.5%)."”
However, low concentrations of lidocaine (0.5%) were reported

to have a chondrotoxic effect.®**"
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Based on the above evidence, we agree that local
anesthetic agents have chondrotoxic effects, with lidocaine
inducing a chondrotoxic effect event in low concentrations.
However, there is limited evidence on the chondrotoxic effects
of other local anesthetic agents at low concentrations. Still, a
low volume of local anesthetic agents can be used with caution.

fani 6:  madaaissasdiindalunisshedanden
aansadalduasesla
Question 6: How often can steroid injections be given in

the treatment of knee OA?

Amiugan: udofonszay KL 2-3 awnsodaldvieiu
penviloy 3 wiou Aeseruldiiu 2 U Tuszes KL 4 daldmu
m’mmmmuﬁuﬁ'ﬁmima&nmmm wwng

Consensus: In patients classified under KL 2-3, injections
can be given in at least 3-month intervals but should not be
continued for up to 2 years. In KL 4, injections can be adminis-

tered more frequently, dependent on the physician’s opinion.

Delegate vote: Agree: 88.41%, Disagree: 8.7%, Abstain: 2.9%
(Strong Consensus)

Justification: The duration and doses of IA steroid injections
are still inconclusive, with different injection doses dependent
on the physician’s discretion. Only certain types of doses were
shown to have any effect on patients. The long-term efficiency
of steroid injections is not well-studied, with the duration of
efficacy mostly shown at 3 months.

Juni et al.®

performed a prospective, randomized,
controlled study, comparing the effects of methylprednisolone,

betamethasone, and triamcinolone. They found a positive
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effect from of all three injections, with symptoms decreasing
over 12 weeks.

Many studies have performed comparative studies on
triamcinolone acetonide 40 mg, including an observational
study by Hirsch et al.®® This study looked at the accuracy of
injection and short-term pain relief following an |A corticosteroid
injection in knee OA.

A randomized, double-blind, 24-week study by Lomonte
et al."® assessed the efficacy of triamcinolone hexacetonide
and methylprednisolone acetate IA injections in knee OA.
They used 40 mg of IA triamcinolone hexacetonide and 40
mg of methylprednisolone acetate. Symptomatic knee OA and
Kellgren-Lawrence Grades 2 and 3 were randomized to each
injection group. Evaluations were performed at 4, 12, and 24
weeks. Both IA injections were equally effective, with improve-
ments in pain and function sustained for up to 24 weeks.

A guideline on the management of IA steroid injections in
knee OA was performed by the Brazilian medical association.
The study was comparison of methylprednisolone acetate (MA)
and triamcinolone acetonide (TA) or triamcinolone hexacetonide
(TH). Infiltration with MA is more effective in relieving pain than
TA in patients with knee OA for a maximum of six weeks, and
equally effective in the improvement of function for up to 12
weeks. There were no differences between infiltration with MA
and TH in pain relief for knee OA between 4 and 24 weeks.
There were no differences between knee infiltration with MA
and TH when functional improvement was evaluated for up
to 24 weeks in patients with OA.

In 2018, Conaghan et al.*® reported a Phase-3, multi-
center, double-blind, 24 week study on the efficacy of a single
IA injection of new microsphere-based, extended-release
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triamcinolone acetonide and standard triamcinolone acetonide
crystalline suspension. They found that extended-release
triamcinolone acetonide provided significant and clinically
meaningful pain reduction when compared to a saline-solution
placebo at Week 12.

A systematic review and network meta-analysis on
pharmacological treatments for knee OA, that included 129
trials (n=32,129 participants), found that for treating OA-related
knee pain at 12 weeks, the effect size (ES) was superior for
IA CS than IA placebo (ES = 0.32, 95% CI 0.16-0.47), oral
placebo (ES = 0.61, 95% CI 0.32-0.89), oral acetaminophen
(ES = 0.42, 95% CI 0.12-0.73) and all other oral treatments
and was among the highest of all the pharmacological
treatments assessed.”

A clinical trial"® was conducted comparing the efficacy
of several IA steroidal agents, including methylprednisolone
acetate (40 mg, 1 mL), betamethasone disodium phosphate
(83 mg, 1 mL), triamcinolone acetonide (40 mg, 1 mL), and
serum physiological (0.09% NaCl, 1 mL). The study included
120 patients with painful knee OA. Evaluations on pain and
functional index were performed before and after the 1%, 3",
6" and 12" weeks. The results showed that single doses of
the three agents provided symptomatic and functional relief,
with their effects reduced after the 12" week.

McAlindon et al."® performed a randomized clinical trial
on the effect of IA triamcinolone and saline on knee cartilage
volume and pain in patients with knee OA. They randomized
140 symptomatic OA knees with Kellgren-Lawrence Grades
2 and 3 into two groups, with IA injections of either 40 mg of
triamcinolone acetonide or saline every 3 months for 2 years.
IA triamcinolone injections resulted in significantly greater
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cartilage volume loss than saline, with a mean change in index
compartment cartilage thickness of -0.21 mm vs -0.10 mm
and no significant differences in pain.

fowil 72 dalmdmendtingssmsdmhdadien (hyaluronic
acid) fnzlsth

Question 7:  What are the clinical benefits of IA hyaluronic
acid?

ANLILIIN: anaMsthe iNaNsIausMT iy anAnwiln
ypede wardszisnanlumsdhiumseidna

Consensus: Benefits include a reduction in pain, improved
function, reduced stiffness, and a delay in surgery.

Delegate vote: Agree: 95.65%, Disagree: 1.45%, Abstain: 2.9%
(Strong Consensus)

Justification: Hyaluronic acid (HA) is a prototype from the
family of glycosaminoglycans found in many extracellular tissue,
synovial fluid, and cartilage. In patients with OA, synovial HA
becomes depolymerized, which results in decreased molecular
weight and viscoelasticity, with increased susceptibility to
cartilage injury.®” Many studies have shown that IA injections
of HA can decrease symptoms related to OA of the knee, with
significant improvements in pain, functional outcomes, and
reductions in stiffness, with few adverse events (VAS score,
WOMAC score).®**® Some studies have shown the effective-
ness of HA injections in delaying the time until total knee
replacements (TKR). A retrospective study was conducted in
the US which included 182,022 patients with knee OA knee
who required TKR.” Patients experienced dose-dependent
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differences in time delays until TKR was required: patients
who received no HA had a median time-to-TKR of ~0.3 years;
with one course of HA, the median time to TKR was >1.0 year;
and patients who received 5 courses were delayed 3.6 years.

franwil 8 devvdlundmhdediendeslasth
Question 8:  What are the indications to administer 1A HA?
ANHLTus: Snessuitiaudllsldna wiadidavinu
Tumsldenusthafmiudeladentesioluil

1. Fandansses KL 2-3

2. daidnidanszay KL 4 fUfiasmsrea

3. fitavalunsldenansniaudililgmfosond

4. fdavhulunmsandn
Consensus: Patients where analgesic medical treatments
failed to work, or for patients that are unable to take analgesic
medication with the following conditions:

1. OA knee with KL 2-3

2. KL 4 with refusal for surgery

3. Contraindication for NSAIDs

4. Contraindication for surgery

Delegate vote: Agree: 92.75%, Disagree: 2.9%, Abstain: 4.35%
(Strong Consensus)

Justification: Intra-articular hyaluronic acid (IA HA) has several
therapeutic benefits, with numerous meta-analyses (MAs)
recently published and commentaries that highlight new
evidence on the role of IA HA therapy in treating knee OA.
The outcomes from eight MAs were reviewed comparing 1A HA
therapy with IA placebos or controls, with consistent and
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statistically significant improvements shown for pain, function,
and stiffness for up to 26 weeks. IA HA therapy is a well-
tolerated and effective option for patients with mild-to-moderate
knee OA when first-line pharmacological therapies have
failed.*

The exact indications for viscosupplementation are still
evolving; however, it can currently be considered for use
in patients who have significant residual symptoms despite
traditional non-pharmacologic and pharmacologic treatments.
Additionally, patients who are intolerant of traditional treatments
(e.g., gastrointestinal problems related to anti-inflammatory

medications) are prime candidates for these injections.“‘o)
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Table 2. Recommendations for the use of intra-articular hyaluronic acid

in the management of knee osteoarthritis.

Organization Recommendation

AAOS (2013) Recommends against use. (recommendation is based
on the lack of evidence supporting its efficacy, and
not on its potential harm).“"”

ACR (2012) Does not recommend it in the initial management of

the disease. Conditionally recommends it in patients

with no satisfactory response to prior recommended

treatments.®

ESCEO (2014)

Recommends it in patients who are severely symptom-

atic, or still symptomatic, despite the use of NSAIDs, or

in cases with contrain-dications to NSAIDs (Step 2).*?

EULAR (2003)

Recommends it for pain reduction and functional

improvement.”

NICE (2014)

Recommends not offering it.

OARSI (2014)

Recommends it only after a physician-patient interaction
to determine whether it can be effective based on the
patient’s individual characteristics, comorbidities, and

preferences (based on an uncertain appropriateness).(z)

AN 9:

Question 9:

Ahengulaiilimsldsunssnmndehdeien
Which patients should not receive 1A HA?

AN SvFENMERnwalude Ravilsvailawiiatnade
fusziRurindaanrsadiudsznay wazidssIfn1ssnen
shevdaiundldng

Consensus: Those with suspected septic arthritis, active skin

or soft tissue infections, known hypersensitivity to hyaluronate

preparations, and a history of unsuccessful IA HA injections.

‘ ‘ AW_CON2 82-133.indd 102
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Delegate vote: Agree: 98.55%, Disagree: 0%, Abstain: 1.45%
(Strong Consensus)

Justification: |A knee injections are not recommended in cases
with suspected knee infections, or skin infections in the area
of the injection site, to reduce the potential for developing
septic arthritis. Patients with a known history of hypersensitivity
to hyaluronate preparations should also avoid IA HA injections.
Serious side effects, such as pseudo-septic reactions and
joint infections, have been reported, but at relatively low
incidences.“*”

Other minor adverse effects and general tolerance
include transient local reactions at the injected joint, which are
observed at a rate of 2 to 4%.“°*” In the treatment guidelines
for knee OA, there have been some controversies regarding
recommendations on |IA HA injections. IA HA recommendations
for knee OA in the OARSI guidelines are currently uncertain
and was judged to be an inappropriate treatment option for
multi-joint OA. The AAOS guidelines recommends against the
use of HA for knee OA, as do the NICE 2014 guidelines for OA,
which states that IA HA injections should not be offered in the
management of OA.“" However, the Cochrane Collaboration
concluded that evidence was sufficient to support the use of
HA in the treatment of knee OA, with a comparable efficacy
seen with systemic interventions.“?

In the consensus group, we strongly do not recommend
the use of IA HA in patients with a history of unsuccessful

IA HA injections.
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A
o

fowil 10: seszianiiduiigaiicunsadaideiioad
Aawinlns

Question 10:  What is the minimum interval period for repeated
courses of HA injections?

3 ] -
AIMHLNUIN: 6 LADU

Consensus: 6 months

Delegate vote: Agree: 94.2%, Disagree: 2.9%, Abstain: 2.9%

(Strong Consensus)

Justification: HA is not a rapidly acting agent, but rather, its
clinical effect on pain and function have a carryover effect
that extends for a long period of time after administration. A
recent analysis on 29 studies (n=4,866 participants) approved
IA HA injections versus placebo and found a large treatment
effect on knee pain and function when compared to pre-

“9 |n other observational

injection values from 4 to 26 weeks.
studies, IA HA injections in knee OA were highly effective
and were shown to improve resting and walking pain, with
up to 6 months duration of symptom control, and a reduction in
concomitant analgesia use of up to 30-50%. Additionally, few
adverse events were reported and were mostly limited to
mild or moderate local adverse events of transient pain and
swelling.“**® A therapeutic trajectory of IA HA versus placebo
found that IA HA is effective after 4 weeks (ES=0.31; 95%
Cl: 0.17-0.45), reaching a peak in effectiveness at 8 weeks
(ES=0.46, 95% CI: 0.28-0.65), and with a residual detectable
effect on knee OA pain at 6 months post-intervention (ES=0.21,
95% Cl: 0.10-0.31)“” A systematic review and meta-analyses

comparing IA HA treatment with other IA therapies and oral

104

7/30/2562 BE  22:50 ‘ ‘



‘ ‘ AW_CON2 82-133.indd 105

NSAIDs concluded that HA is a viable treatment option for
knee OA, producing improvements in pain and function that
can persist for up to 26 weeks, and demonstrated a good

safety profile.*”

fowil 11 hdafeniithwinTuanafidetufidseTond
Tumssnnsneiuwiala

Question 11: Does HA with different molecular weights
provide different benefits in treating knee OA?

aaiiugan: lisansoaguld dvdngrusgreiiaimhdoifion
fishwinTuanageinameaadnfimilanh

Consensus: The results are inconclusive, there is a limited
amount of evidence on the superiority of high molecular weight
HA in clinical studies.

Delegate vote: Agree: 89.86%, Disagree: 5.8%, Abstain: 4.35%
(Strong Consensus)

Justification: Overall, HA has shown good clinical outcomes,®"*”
with patients experiencing a reduction in pain and improved
function after an injection.***”

However, a high molecular weight hyaluronic acid
(HMWHA) has nearly the same molecular weight as natural
HA.®® Therefore, a HMWHA may be better than a low molecular
weight hyaluronic acid (LMWHA) due to several mechanical
properties, such as better lubrication, higher shock absorption,
and a longer retainment in the joint.**®"

Moreover, a HMWHA also stimulates chondrocyte cells

59,61,62

and synoviocyte cells better than a LMWHA.®**'%? Therefore, a

HMWHA should be more effective in terms of long-term pain
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control. However, three studies found similar VAS for pain
and functional scores between HMWHA and LMWHA **%%9
Additionally, only one RCT study has shown that HMWHA
has a statistically significant lower VAS for pain and a higher
functional score than LMWHA.®" However, this study did not
inject a placebo in the HMWHA group, with three injections
for HMWHA and five injections for LMWHA. Therefore, the
higher pain score and worst functional outcomes may be due
to injection site complications.

In conclusion, although previous studies have shown
that HMWHA has a lower VAS for pain and a better functional
outcome after injection, almost all of these studies were not
statistically significant, apart from only one RCT. Therefore,
more studies are still needed to prove the efficacy of HMWHA.

fonwil 122 madeafissesddniuihdefionfivsslom
meadfinvsel

Question 12: Does steroid use combined with viscosupple-
ments have any clinical benefits?

3 ] 1 v
AwLiusan: Biswnsoagla

Consensus: The results are inconclusive.

Delegate vote: Agree: 86.96%, Disagree: 5.8%, Abstain: 7.25%

(Strong Consensus)

Justification: HA and |A corticosteroid injections have both
demonstrated efficacy in the management of knee OA in well-

“82) Numerous trials have

designed randomized controlled trials.
demonstrated the ability of corticosteroid injections to alleviate

pain within the first 2-4 weeks post-injection; however, these
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effects diminish over time. HA injections require a longer time
to see any pain relief effects, at almost 4 week and up to 3
months; however, these effects are long-lasting.®**”

While both interventions have limitations when administered
separately, their combination in the management of OA may
provide improved symptomatic relief for certain patients. Several
trials have investigated a combined intervention of |A injections
of corticosteroid and HA in comparison to more traditional
monotherapies of either IA injections of HA alone or |A injections
of corticosteroid alone.

A meta-analysis was performed by Smith et al.*” on IA
injections, including either combined corticosteroid and HA or
HA alone. There were no significant differences in WOMAC
total scores (SMD=-0.02; 95% CI: -0.35-0.30); (n.s.), P=0.88,
12=13%) and OMERACT-OARSI responder rates (OR=1.17;
95% Cl: 0.60-2.26); (n.s.), P=0.65, 12=0%).®"

In a 1-year follow-up, randomized, single-blind trial
that looked at combined treatments of HA and corticosteroid
versus HA treatments alone. Ozturk et al. found: that improve
ments in ROM were not significantly different for all patients -
(p>0.05); WOMAC questionnaires significantly improved only
at the second month following treatment in the combined
group (p<0.05), but were not significant in the other months
of evaluation during the study (p>0.05); and that stiffness, as
assessed by the WOMAC, also did not show any significant

differences between groups (p>0.05).®”

In a randomized controlled trial by Wang et al.®
researchers evaluated a single shot co-injection of HA and
corticosteroid compared with the use of HA alone. Following
treatment, the VAS scores in the HA & corticosteroid group

decreased significantly when compared with the HA group
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at Week 1, Month 1, and Month 3 (P<0.05). At Month 6, the
mean VAS scores in both groups were not significantly
different. Improved WOMAC scores, in terms of pain, stiffness
and physical function, and better knee function, were observed
in the HA & corticosteroid group when compared with the
HA group during the first 3 months post-injection (P<0.05).
However, no significant differences were observed between
groups at Month 6. In terms of the active flexion motion of
the knee, both groups reported improved flexion compared
with the baseline for the first 3 months post-injection. No
significant differences in mean flexion angle of the knee were
observed between groups at any time point.®”

Campos et al."” performed a RCT that found that adding
triamcinolone improved viscosupplementation at Week 1 and
that the WOMAC (P=0.038) and VAS scores (P=0.014) were lower
in the group triamcinolone + viscosupplement in comparison
to the group viscosupplement. There were no significant
differences in the groups at Weeks 4, 12, and 24.7

Ertirk et al.”” conducted a RCT comparing the clinical
effects of combined treatments (IA HA injections combined
with a corticosteroid lidocaine) with HA injections alone in
patients with symptomatic knee OA. They found that during the
first 3 weeks, the combination group had significantly better
VAS scores, WOMAC pain subscales, WOMAC total scales,
and HSS knee scores than in the group of HA injections only
(P<0.01). However, the were no statistically significant
differences at Weeks 6, 12, 26, and 52.7"

Hangody et al.”” conducted a RCT that evaluated the
efficacy and safety of an IA injection of Cingal (a cross-linked
sodium hyaluronate combined with triamcinolone hexacetonide)
in comparison with Monovisc or saline in the treatment of
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knee OA. Cingal provided the immediate and long-term relief
of OA-related pain, stiffness, and function when compared
to saline (P=0.0099). Cingal also has immediate advantages
when compared with Monovisc (P<0.01), but showed similar
benefits to Monovisc after 6 weeks."

According to several meta-analyses, IA injections of
combined corticosteroid and HA did not exhibit any significant
differences in pain control and functional improvement. Some
RCTs have reported short-term relief of pain at 4 week and
for up to 3 months. However, there were no differences in
WOMAC and pain scores after these periods.

We concluded that during the early periods, patients
who received a co-treatment of HA and corticosteroid may
experience some pain relief with improved knee function faster
than those who received HA alone. However, after those
periods, the combined use of HA and corticosteroid did not
show any added benefits in terms of pain control and knee
function.

]
a

AMaani 13 MIUsvseniseiueevtinde i nalunig
Sneneiuvissla
Question 13: Does HA with different injection regimens

provide different results?

paiiugan: fndngliisowe mdeviosasiersanmay
UnIndauannsdaen

Consensus: There is currently not enough evidence. However,
having fewer injections may reduce the instances of adverse

events.
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Delegate vote: Agree: 92.75%, Disagree: 2.9%, Abstain: 4.35%
(Strong Consensus)

Justification: Although HA has shown positive clinical out-
comes,”"™ the regimen for injection varies widely, such as
being given one injection, three injections, or five injections.
One or three injections were recommended for HMWPE and
three or five injections were recommended for intermediate
MWPE and LMWPE.**®" Previous studies have shown that
one injection and three injections led to similar VAS scores
for pain and WOMAC. More than three injections were
associated with a higher VAS score for pain, a lower functional
score, and a higher percent of patients requesting to stop
the study due to injection site complication, such as redness,
pain, and synovitis.*?

In conclusion, administering one or three injections have
similar clinical outcomes. However, more than three injections,
and up to five injections, has shown injection site compli-
cations with suboptimal clinical outcomes.

Fonuil 14:  Platelet-rich plasma fusslaminieaadinlums
Snndanidanstiels

Question 14: What are the clinical benefits of platelet-rich
plasma (PRP) injections in knee OA?

AMALHUIIN: aneimathalu 12 iounsnvasnsinm
Consensus: Patients experience pain relief during the first

twelve months.

Delegate vote: Agree: 69.57%, Disagree: 5.8%, Abstain: 24.64%
(Strong Consensus)
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Justification: Numerous studies have evaluated the effect
of platelet-rich plasma (PRP). PRP are highly concentrated
growth factors and inflammatory mediators that have been
reported to enhance chondrocyte proliferation.

Cole et al.”? conducted a prospective double-blind
randomized controlled trial on 111 patients comparing the
efficacy of HA and PRP. He found that VAS scores and
International Knee Documentation Committee (IKDC) scores
of patients in the PRP group were better than those in the
HA group at 24 weeks and for up to 52 weeks. However, in
the HA group, VAS scores rose to near pre-injection levels at
52 weeks, which was also statistically significant in the PRP
group at 52 weeks.

Lana et al.” also conducted a prospective double-
blind randomized controlled trial on 105 patients divided into
three groups: those receiving IA HA, IA PRP, and combined
IA HA and PRP. They found that IA PRP and IA HA+PRP had
significantly better VAS scores at 360 days compared to IA HA.

1.°® also conducted a prospective randomized

Huang et al
controlled study on PRP with 120 patients by comparing 1A
HA, 1A PRP, and IA corticosteroids. The |IA PRP group had
better VAS scores at 12 months and better WOMAC scores
from 6 months to 12 months.

Moreover, Lisi et al.” observed, in MRI scans, that 1A
PRP resulted in increased cartilage thickness in comparison
to 1A HA. Also, the WOMAC ADL scores and Lequesne scores
were better in the IA PRP group than in the IA HA group.

Ahmed et al.” conducted a randomized controlled study
that compared IA HA and |IA PRP in 89 patients by assessing
VAS scores and IKDC scores. Moreover, in this study, he also

used an ultrasound to determine synovial thickness and a
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doppler ultrasound for synovial vascularity. The study found
better VAS scores, IKDC scores, and lower synovial hypertrophy
and vascularity in the 1A PRP group.

However, some research has shown no significant
differences between IA PRP and IA HA.""*” However, the results
presented here on IA PRP do not differ from |IA PRP. There
fore, it is safe to conclude that, based on current evidences,
IA PRP has an effect on pain relief for up to 12 months and
may improve function.

A0HN 15: AMZUNINDDUNNNIIER platelet-rich plasma
fazlsthe
Question 15: What are adverse events associated with PRP

injections?

AMNLILTIN: MIRaEBLasUfAGeNanIaY
Consensus: Some adverse events include infection and inflam-

matory reactions.

Delegate vote: Agree: 94.2%, Disagree: 1.45%, Abstain: 4.35%
(Strong Consensus)

Justification: In 2016-2018, Huang et al.*® conducted a pro-
spective randomized controlled study comparing the efficacy
of IA HA, IA CS and IA PRP, with 40 knees per group. Several
adverse events, including DVT, low-grade fever, infection, and
pain, were monitored after the injections. The only adverse
event found in all 3 groups was pain after the injection in 2
cases (1.7%), 3 cases (2.5%) and 5 cases (4.2%) in the IA
HA, IA CS and IA PRP groups, respectively (p=0.46). No
occurrences of DVT, low-grade fever, or infection were found

in any of the groups during the 12 months of foIIow—up.‘gZ)
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In 2015, Laudy et al.*® conducted a meta-analysis that
assessed adverse events with the following variables:
(1) short-term local and systemic reactions; (2) infections;
and (3) withdrawals due to adverse events. However, only
short-term local reactions (pain and effusion) and systemic
reactions (nausea and dizziness) were observed and reported.(%’

This review was detected in the placebo-controlled study as
well as in the comparison with HA studies with no statistically
significant differences in the total number of patients with
short time local and systemic reactions during and after the
injections. (PRP vs saline = 6/27 vs 0/23, p=0.09; PRP vs HA =
20/152 vs 20/150, p=1.00).54%)

Controversially, Patel et al.®® reported higher instances
of short-term local and systematic reactions in the two PRP
injection groups (single PRP vs saline = 6/27 vs 0/23, p=0.09 ;
double PRP vs saline = 11/25 vs 0/23, p=0.03). However, it is
obvious that a higher number of injections can be responsible
for the higher amount of adverse reactions. However, regarding
this particular study, no conclusions were made on the dose-
response relationship.

When comparing post-injective pain in IA HA and IA
PRP, no statistically significant differences were detected in
the number of patients reporting post-injective pain reactions
(pooled RR=1.00; 95% Cl: 0.65-1.53; p=1.00).%**** However,
Filardo et al.®® reported a significantly higher post-injective
pain reaction in the PRP group (p= 0.039).

In a clinical study by Taniguchi,”” 22 adverse events
were reported during 30 injections in 10 patients. All events
were generally mild reactions, and no patients withdrew from
the study due to serious adverse events from IA PRP injections.
All adverse events, including local pain, itching/tingling
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sensation, and stiffness, were resolved spontaneously within
48 hours after the injection. There were no reports of infection
or inflammation.

In 2018, Wu et al.®” conducted an RCT comparing 1A
PRP with a saline control group that included 40 knees. They
found a significant reduction in WOMAC-pain and -total scores
in comparison to the normal saline group (p<0.05). Neither
obvious complications, nor adverse effects related to the
injections, were observed during the treatment and follow-up
period in both groups.

However, there has been a concerning case report of
Staphylococcus aureus septic arthritis after an IA injection
of autologous PRP in North Carolina in October 2013.
Unfortunately, the authors of this abstract chose not to display
their results online due to clearance issues.

Current research supports the safety of IA PRP, with
a low rate of minor adverse events, e.g., post-injection pain
and local inflammation as joint effusion, which recovered
after a short period of time. Minor systemic reactions, such as
dizziness and nausea, were also reported. Although, rates of
complications may increase after repeated injection, there is
currently a lack of sufficient evidence to confirm this hypothesis.

Although only a few reports on post-injective infection
have been published, the native risks of such procedures
presumably exist and should be minimized by all means
necessary.“*** The patient should also be informed of all
possible adverse events prior to the procedure, with the
physician made aware of the potential for infection and ready
to deliver prompt treatment in the face of infections.
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fonudl 16:  35n191e58N platelet-rich plasma #isineiiu
fszlonilumssnendainidenseiuniolal

Question 16: Do different PRP preparations have different
benefits in treating knee OA?

@ ] 1 v
AU [dansaagy (s

Consensus: Current results are inconclusive.

Delegate vote: Agree: 92.65%, Disagree: 2.94%, Abstain:
4.41% (Strong Consensus)

Justification: In current practice, PRP has been separated by
the number of leukocytes in the final product of PRP. There are
two types of PRP: leukocyte-rich PRP (LR-PRP) and leukocyte-
poor PRP (LP-PRP). The LR-PRP contain high concentrations
of leukocytes, which also contain high concentration of TNF-Q,
IL-1 ﬁ IL-6, interferon-Y.**® However, LP-PRP does not contain
any of these inflammatory mediators. Moreover, LP-PRP has
a high concentration of anti-inflammatory mediators IL-4 and
IL-10. IL-10 may also suppress the release of inflammatory
mediators, such as TNF-OL, IL-6, and IL—1ﬁ, and block the
inflammatory pathway.****"*® Several randomized controlled
studies found that LP-PRP is better than HA in providing pain
relief.”*** However, Joshi et al. ® conducted a randomized
controlled study on LP-PRP and failed to demonstrate the
superiority of LP-PRP in comparison to corticosteroids in
severe knee OA. For a study on LR-PRP, Lana” included
105 patients divided into 3 groups: IA HA, IA LR-PRP, and IA
LR-PRP+HA. The study found that LR-PRP is superior to HA,
with better VAS scores at 1, 3, 6, and 12 months. LR-PRP
WOMAC physical activity scales were also better than HA at
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12 months. However, other LR-PRP studies failed to demonstrate
its superior efficacy in comparison to HA."""*'® An additional
confounding factor is that each study has a different method
of preparation for LP-PRP and LR-PRP.7%747778808299100)
conclusion, LP-PRP may have better results than LR-PRP, but
the method of preparation for each LP-PRP varies between
studies. Therefore, more data is needed to confirm its superior
efficacy over LP-PRP. Moreover, it is difficult to conclude which
method of preparing LP-PRP is better.

#nm1ufl 17 Platelet-rich plasma &M3130B£RMIYNATEY
nszgnaauindeludainidenlsviali

Question 17: Can PRP delay cartilage destruction/degrada-
tion in knee OA?

Anuiusan: [awsoaguld Wesnniivdngiustnediin
Consensus: Results are currently inconclusive due to limited

evidence.

Delegate vote: Agree: 94.2%, Disagree: 0%, Abstain: 5.8%
(Strong Consensus)

Justification: Xie et al."®"

conducted a study that shows the
benefits of PRP in an arthritis model. The results suggest that
PRP has an inhibitory effect on traumatic OA progression and
that PRP-injected knee samples show a significant reduction
in macroscopic and histologic cartilage degeneration scores
compared to controls. Another study from Annaniemi et al."®
report benefits of PRP in terms of prolonging the time until
total knee arthroplasty surgery compared to HA injections;
however, no direct evidence for delaying cartilage destruction

was observed.
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However, there is currently no well-designed study that
shows the advantages of PRP injections in delaying cartilage
degradation. Therefore, we cannot conclude any benefits of
PRP in terms of delaying cartilage destruction/degradation in
knee OA due to the limited amount of evidence.

#01wdl 18:  Platelet-rich plasma anansnilunnszgnaauinge
Tudedenduninildviold

Question 18: Can PRP promote cartilage regeneration in
knee OA?

ANaLiusaN: Avanguldiieanws

Consensus: There is currently not enough evidence.

Delegate vote: Agree: 94.2%, Disagree: 1.45%, Abstain: 4.35%
(Strong Consensus)

Justification: There are at least 3 studies that show the
enhancing effects of PRP on chondrocyte proliferation. Smyth

1'% retrospectively reviewed 21 studies (12 studies in vitro,

eta
8 in vivo, and 1 that was both in vitro and in vivo), which
found that PRP can increase chondrocytes and mesenchymal

1.9 summarized that PRP

stem cell proliferation. Xie et a
may have the potential to fill cartilage defects and enhance
cartilage repair. A systematic review by Fortier et al."®” shows
the possibility of chondrocyte proliferation after PRP exposure,
but with varying results.

Currently, there is still a lack of well-designed studies
showing that PRP can promote cartilage regeneration in knee
OA. Therefore, we cannot conclude that PRP promotes cartilage
regeneration in knee OA due to the limited amount of evidence,

with additional studies still needed.
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famd 19:  swdtiadssonldmeuensfinlatheivssTomd
lumsanthanndaigidon
Question 19: Which topical analgesics would be beneficial
for pain relief in knee OA?

ANLIUIIN: endnumIsniaud Wldaiesens wazwauledu
Consensus: Topical NSAIDs, Capsaicin

Delegate vote: Agree: 97.1%, Disagree: 1.45%, Abstain: 1.45%
(Strong Consensus)

Justification: A meta-analysis reviewing topical NSAIDs for
the treatment of chronic musculoskeletal pain (lasting more
than 3 months) showed them to be effective in treating painful
knee arthritis. Diclofenac and ketoprofen are two drugs that
were found to be of good quality and with a long duration
of study. The number of treatments needed to be clinically
successful was 9.8 for topical diclofenac (95% CI: 7.1-16) and
6.9 for topical ketoprofen (95% CI: 5.4-9.3) when compared
to carriers or other active treatments."*®

A cross-over, double-blind, randomized, controlled trial
of 100 patients comparing 0.0125% capsaicin with a placebo
found significantly better VAS scores and WOMAC scores in
the capsaicin group."® Five double-blind, randomized,
controlled trials, and one crossover trial found capsaicin to be
moderately effective in reducing pain intensity in comparison
to a placebo."””

There is currently no adequate English language literature
on the efficacy of herbal remedies which include plaivana
cream and longanoid cream, for the treatment of chronic pain

in knee OA.

118

7/30/2562 BE  22:50 ‘ ‘



‘ ‘ AW_CON2 82-133.indd 119

Aonuil 20:  nzunsndeuseverudiasialdnieusn
dvsudandensialari

Question 20: What are adverse events related to topical
analgesics in knee OA?

AMNWILIIN: UPnFensniauuiiiuian

Consensus: Skin reactions

Delegate vote: Agree: 100%, Disagree: 0%, Abstain: 0%

(Unanimous Consensus)

Justification: Points of concern regarding topical analgesics
are local adverse events, such as skin irritations, redness,
erythema, itching, or pruritis. Based on their topical application,
topical analgesics may have similar rates of skin reactions
as placebos and oral medications for patients with OA. Past
research has shown that topical analgesics can cause skin
reactions. A study by Barthel found higher rates of adverse skin
events for topical NSAIDs than placebos in patients with OA.

According to Cochrane reviews, Derry et al."® found that
topical analgesics, specifically topical diclofenac and topical
salicylates, can cause adverse skin reactions. Capsaicin, a
topical analgesic with strong evidence-based data for OA
treatment, also causes local burning sensations. Kosuwan

et al."%

) performed a double-blind randomized controlled trial
regarding topical capsaicin in treating OA. This study found
that 67% of patients using topical capsaicin experienced a
burning sensation. However, none of the patients withdrew
from the study based due to burning sensations. A review
study by Laslett et al.” also found a burning effect from a

mild topical capsaicin application in 35 to 100% of participants.
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In this consensus meeting, experts also strongly agree
that skin reactions are an adverse event of topical analgesics
in knee OA that should be considered during treatment.

fowii 21: swdhesialdneueniduamaliiiann:
wmnﬁaumaoiwuﬁuﬂuiwmﬂ (systemic adverse effects) &
il

Question 21: Do topical analgesics cause any systemic
adverse effects?

(-3 [l v %
ANNWUIIN: [Wla
Consensus: No

Delegate vote: Agree: 94.2%, Disagree: 4.35%, Abstain: 1.45%
(Strong Consensus)

Justification: Blood drug levels from topical NSAIDs are much
lower than oral NSAIDs. The plasma concentration of topical
NSAIDs is usually less than 5% of the plasma concentration
found in oral NSAIDs administration. The most common adverse
reaction of topical NSAIDs is skin irritation. Systemic adverse
events, including headache, dyspepsia, diarrhea, and drowsiness,
were no different between topical NSAIDs and a carrier
(topical placebo). The adverse gastrointestinal events were
also similar between topical diclofenac (n=3,240 participants;
RR=1.1; 95% CI: 0.76-1.6) and topical ketoprofen (n=2,621
participants; RR=0.96; 95% Cl: 0.69-1.3)."% A study on the use
of diclofenac sodium gel did not find any meaningful differences
in adverse events related to liver or kidney function when

1% Compared with oral NSAIDs, topical

105,109)

compared to a placebo.!

NSAIDs have lower gastrointestinal complications.'
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Aonud 220 ufesiialdnisusndasasuniiensiia
Sutszmusmsudagnieavda s

Question 22: Are topical analgesics safer than oral medications
in the treatment of knee OA?

AMNLAUTN: Yaaadunin

Consensus: Yes

Delegate vote: Agree: 98.55%, Disagree: 0%, Abstain: 1.45%
(Strong Consensus)

Justification: Oral medications are a common non-surgical
treatment for patients with OA. However, there are many
systemic effects from oral medications, especially NSAIDs,
including concerns regarding cardiovascular, gastrointestinal,
and renal systems. Topical analgesics are an alternative option
for the non-surgical treatment of OA to avoid the systemic
effects caused by oral medications, with several evidence-based
studies showing that topical analgesics cause less systemic

%) Derry et al. reviewed topical NSAIDs for

adverse events.'
chronic musculoskeletal pain and found fewer systemic adverse
events caused by topical NSAIDs when compared with oral
NSAIDs (17% vs 26%, respectively). They concluded that
topical NSAIDs have very low occurrences of adverse events
that have harmful systemic effects."® In this consensus meeting,
experts also strongly agree that topical analgesics are safer

than oral medications in OA treatment.
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fonaii 23: madnmlamanzaududduusnlugihedei
deniidamisdesnauideuwausznihg thdoifien sndaaiesend
1hda uas platelet-rich plasma

Question 23: Which of the following should be used first
when treating acute inflammatory knee OA: HA, steroids, or
PRP?

ANmiugan: daafiesesduansanlunsinmfihedeih
deaniiinnsdesnisudsundudusduusniiaanainistin
Tuszoydi

Consensus: Steroids should be used first to reduce pain for
a quick and short-term period.

Delegate vote: Agree: 91.3%, Disagree: 7.25%, Abstain: 1.45%
(Strong Consensus)

Justification: Steroids decrease inflammation and reduce the

activity of the immune system.”

A high quality meta-analysis
on corticosteroid injections for knee OA revealed the RR on
improvements for up to 2 weeks post-injection, which was
1.66 (95% ClI: 1.37-2.0), with the amount of injections needed
to show improvements at 1.3 to 3.5 per patient patients.""”
Steroid treatments resulted in short-term (up to two weeks)
and rapid improvements in pain, with significant improvements
also shown over a longer term (16-24 weeks). Moreover, a
recent network meta-analysis of 129 trials (n=32,129 patients)
on the pharmacologic treatment of knee OA revealed that IA
corticosteroids have higher efficacy than IA placebos and all
other oral treatments.”

In 2014, Egemen et al."" reviewed IA injections for
treating knee OA by comparing IA corticosteroid, HA, and PRP

injections. They found that IA corticosteroid injections could
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be considered as an adjunct therapy to core treatments in
the short-term reduction of moderate to severe pain. IA HA
injections were found to have high efficacy, with pain reduction
in mild knee OA for up to 24 weeks. However, whether HA injec-
tions are cost-effective is an important concern that patients
should be made aware of. Although more high-quality evidence
is still needed, recent studies showed that IA PRP injections
can relieve pain and improve knee function and quality of life,
especially in younger patients, and in mild OA cases.

fonaii 24: - madnmlamanzandudduusnlugihedei
Woniilifinmzhludasnanmssnisuduunwau (knee effusion)
sewihahdadfios endeafissesdisnde uay platelet-rich plasma
Question 24: Which treatment should be used first in treating
knee OA without effusion: HA, steroid, or PRP?

Amiugn: [amnsaagule

Consensus: Inconclusive

Delegate vote: Agree: 84.06%, Disagree: 13.04%, Abstain:
2.9% (Strong Consensus)

Justification: Currently, the results are inconclusive as there
is currently no strong evidence within the current literature
that suggests whether HA, steroids, or PRP should be used
first in treating knee OA without effusion. However, many
comparative studies have summarized results on HA, steroid,
and PRP in treating knee OA.

In a Cochrane review of trials comparing IA HA injections
with 1A corticosteroids, there were no significant differences
found at 4 weeks post-injection; however, 1A HA was shown
to be more effective between 5 and 13 weeks post-
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injection.“*""? This is further supported by a meta-analysis of
seven RCTs in patients with knee OA in which IA HA was
compared directly with IA corticosteriods.®® In the first two
weeks, IA corticosteroids injections were more effective in
relieving pain, but at Week 4, both HA and corticosteroids were
equally effective, and from Week 8, HA was more effective until
the last assessment at Week 26. Analyses on other outcomes,
such as reduction in stiffness and improvement in function,
following IA HA and corticosteroids injections were similar.
In recent studies comparing PRP and HA, Kon et al.""®
compared PRP against HA injections in 150 patients, with PRP
treatments resulting in better outcomes than HA in reducing
pain and symptoms and in recovering articular function for up
to 6 months. In this study, PRP was more effective than HA
in younger patients affected by cartilage lesions or early OA.
However, PRP and HA treatments offered similar results in
patients over 50 years of age and in the treatment of advanced
OA. Additionally, Spakova et al."™ compared 120 patients
receiving either IA HA or IA PRP. The authors found that
patients who received PRP injections after a 3- and 6-month
follow-up period had significantly better outcomes. Say

etal,™®

compared |A HA and |IA PRP injections in a prospective
study and concluded that the application of a single dose of
PRP was a safe, effective, and low-cost method for treating

OA. Finally, three recent Level 1 studies, two randomized HA

87,88 85)

controlled clinical trials®*® and one placebo-controlled trial,
found that PRP decreased pain and improved function in all
three trials when compared to HA or a placebo.

We conclude that IA corticosteroids injections can be
used as an adjunct treatment to core treatments in the short-

term reduction of moderate-to-severe pain in people with
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OA. IA HA injections may exhibit high efficacy and provide

pain reduction in mild knee OA for up to 24 weeks. However,

the cost-effectiveness of IA HA is an important concern that

patients should be informed of. Although more high-quality

evidence is still needed, recent studies show that PRP

injections are promising in relieving pain and improving knee

function and quality of life, especially in younger patients and
those with mild OA.

References

1.

‘ ‘ AW_CON2 82-133.indd 125

Jordan KM, Arden NK, Doherty M, Bannwarth B, Bijlsma JW, Dieppe P,
et al. EULAR Recommendations 2003: an evidence based approach to
the management of knee osteoarthritis: Report of a Task Force of the
Standing Committee for International Clinical Studies Including Therapeutic
Trials (ESCISIT). Ann Rheum Dis. 2003;62(12):1145-55.

McAlindon TE, Bannuru RR, Sullivan MC, Arden NK, Berenbaum F, Bierma-
Zeinstra SM, et al. OARSI guidelines for the non-surgical management of
knee osteoarthritis. Osteoarthritis Cartilage. 2014;22(3):363-88.

Juni P, Hari R, Rutjes AW, Fischer R, Silletta MG, Reichenbach S, et al.
Intra-articular corticosteroid for knee osteoarthritis. Cochrane Database
Syst Rev. 2015(10):CD005328.

Bannuru RR, Schmid CH, Kent DM, Vaysbrot EE, Wong JB, McAlindon
TE. Comparative effectiveness of pharmacologic interventions for knee
osteoarthritis: a systematic review and network meta-analysis. Ann Intern
Med. 2015;162(1):46-54.

Tian K, Cheng H, Zhang J, Chen K. Intra-articular injection of methylpred-
nisolone for reducing pain in knee osteoarthritis: A systematic review and
meta-analysis. Medicine (Baltimore). 2018;97(15):e0240.

Hochberg MC, Altman RD, April KT, Benkhalti M, Guyatt G, McGowan J,
et al. American College of Rheumatology 2012 recommendations for the
use of nonpharmacologic and pharmacologic therapies in osteoarthritis of
the hand, hip, and knee. Arthritis Care Res (Hoboken). 2012;64(4):465-74.
Chao J, Wu C, Sun B, Hose MK, Quan A, Hughes TH, et al. Inflam-
matory characteristics on ultrasound predict poorer longterm response to
intraarticular corticosteroid injections in knee osteoarthritis. J Rheumatol.
2010;37(3):650-5.

Gaffney K, Ledingham J, Perry JD. Intra-articular triamcinolone hexacetonide
in knee osteoarthritis: factors influencing the clinical response. Ann Rheum
Dis. 1995;54(5):379-81.

125

7/30/2562 BE  22:50 ‘ ‘



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

‘ ‘ AW_CON2 82-133.indd 126

Raynauld JP, Buckland-Wright C, Ward R, Choquette D, Haraoui B,
Martel-Pelletier J, et al. Safety and efficacy of long-term intraarticular
steroid injections in osteoarthritis of the knee: a randomized, double-blind,
placebo-controlled trial. Arthritis Rheum. 2003;48(2):370-7.

Jones A, Doherty M. Intra-articular corticosteroids are effective in osteo-
arthritis but there are no clinical predictors of response. Ann Rheum Dis.
1996;55(11):829-32.

Vaishya R, Pandit R, Agarwal AK, Vijay V. Intra-articular hyaluronic acid
is superior to steroids in knee osteoarthritis: A comparative, randomized
study. J Clin Orthop Trauma. 2017;8(1):85-8.

Lomonte AB, de Morais MG, de Carvalho LO, Zerbini CA. Efficacy of Tri-
amcinolone Hexacetonide versus Methylprednisolone Acetate Intraarticular
Injections in Knee Osteoarthritis: A Randomized, Double-blinded, 24-week
Study. J Rheumatol. 2015;42(9):1677-84.

Levin PE. Utilizing Health-Care Resources Wisely: Understanding the
Efficacy of Our Interventions: Commentary on an article by Nattapol
Tammachote, MD, MSc, et al.: "Intra-Articular, Single-Shot Hylan G-F 20
Hyaluronic Acid Injection Compared with Corticosteroid in Knee Osteo-
arthritis. A Double-Blind, Randomized Controlled Trial". J Bone Joint Surg
Am. 2016;98(11):e47.

Ostergaard M, Stoltenberg M, Gideon P, Sorensen K, Henriksen O, Lorenzen
I. Changes in synovial membrane and joint effusion volumes after intraar-
ticular methylprednisolone. Quantitative assessment of inflammatory and
destructive changes in arthritis by MRI. J Rheumatol. 1996;23(7):1151-61.
Hollander JL, Jessar RA, Brown EM, Jr. Intra-synovial corticosteroid therapy:
a decade of use. Bull Rheum Dis. 1961;11:239-40.

Blyth T, Hunter JA, Stirling A. Pain relief in the rheumatoid knee after
steroid injection. A single-blind comparison of hydrocortisone succinate, and
triamcinolone acetonide or hexacetonide. Br J Rheumatol. 1994;33(5):461-3.
Riis RGC, Henriksen M, Klokker L, Bartholdy C, Ellegaard K, Bandak E, et
al. The effects of intra-articular glucocorticoids and exercise on pain and
synovitis assessed on static and dynamic magnetic resonance imaging in
knee osteoarthritis: exploratory outcomes from a randomized controlled
trial. Osteoarthritis Cartilage. 2017;25(4):481-91.

McAlindon TE, LaValley MP, Harvey WF, Price LL, Driban JB, Zhang M,
et al. Effect of Intra-articular Triamcinolone vs Saline on Knee Cartilage
Volume and Pain in Patients With Knee Osteoarthritis: A Randomized
Clinical Trial. JAMA. 2017;317(19):1967-75.

Yavuz U, Sokucu S, Albayrak A, Ozturk K. Efficacy comparisons of the
intraarticular steroidal agents in the patients with knee osteoarthritis.
Rheumatol Int. 2012;32(11):3391-6.

Klocke R, Levasseur K, Kitas GD, Smith JP, Hirsch G. Cartilage turnover
and intra-articular corticosteroid injections in knee osteoarthritis. Rheumatol
Int. 2018;38(3):455-9.

Buckland-Wright C. Protocols for precise radio-anatomical positioning of
the tibiofemoral and patellofemoral compartments of the knee. Osteoarthritis
Cartilage. 1995;3 Suppl A:71-80.

126

7/30/2562 BE  22:50 ‘ ‘



22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

‘ ‘ AW_CON2 82-133.indd 127

Wada J, Koshino T, Morii T, Sugimoto K. Natural course of osteoarthritis
of the knee treated with or without intraarticular corticosteroid injections.
Bull Hosp Jt Dis. 1993;53(2):45-8.

Wernecke C, Braun HJ, Dragoo JL. The Effect of Intra-articular Corticosteroids
on Articular Cartilage: A Systematic Review. Orthop J Sports Med.
2015;3(5):2325967115581163.

Breu A, Rosenmeier K, Kujat R, Angele P, Zink W. The cytotoxicity of
bupivacaine, ropivacaine, and mepivacaine on human chondrocytes and
cartilage. Anesth Analg. 2013;117(2):514-22.

Dabadie P, Bendriss P, Ermy P, Mazat JP. Uncoupling effects of local
anesthetics on rat liver mitochondria. FEBS Lett. 1987;226(1):77-82.
Grishko V, Xu M, Wilson G, Pearsall AWt. Apoptosis and mitochondrial
dysfunction in human chondrocytes following exposure to lidocaine,
bupivacaine, and ropivacaine. J Bone Joint Surg Am. 2010;92(3):
609-18.

Slabaugh MA, Friel NA, Cole BJ. Rapid chondrolysis of the knee after
anterior cruciate ligament reconstruction: a case report. J Bone Joint Surg
Am. 2010;92(1):186-9.

Chu CR, Izzo NJ, Coyle CH, Papas NE, Logar A. The in vitro effects of
bupivacaine on articular chondrocytes. J Bone Joint Surg Br. 2008;90(6):
814-20.

Dragoo JL, Braun HJ, Kim HJ, Phan HD, Golish SR. The in vitro chondro-
toxicity of single-dose local anesthetics. Am J Sports Med. 2012;40(4):794-9.
Kreuz PC, Steinwachs M, Angele P. Single-dose local anesthetics exhibit
a type-, dose-, and time-dependent chondrotoxic effect on chondrocytes
and cartilage: a systematic review of the current literature. Knee Surg
Sports Traumatol Arthrosc. 2018;26(3):819-30.

Sherman SL, Khazai RS, James CH, Stoker AM, Flood DL, Cook JL. In
Vitro Toxicity of Local Anesthetics and Corticosteroids on Chondrocyte
and Synoviocyte Viability and Metabolism. Cartilage. 2015;6(4):233-40.
Hirsch G, O'Neill TW, Kitas G, Sinha A, Klocke R. Accuracy of injection
and short-term pain relief following intra-articular corticosteroid injection
in knee osteoarthritis - an observational study. BMC Musculoskelet Disord.
2017;18(1):44.

Conaghan PG, Hunter DJ, Cohen SB, Kraus VB, Berenbaum F, Lieberman
JR, et al. Effects of a Single Intra-Articular Injection of a Microsphere
Formulation of Triamcinolone Acetonide on Knee Osteoarthritis Pain:
A Double-Blinded, Randomized, Placebo-Controlled, Multinational Study.
J Bone Joint Surg Am. 2018;100(8):666-77.

Altman RD, Moskowitz R. Intraarticular sodium hyaluronate (Hyalgan) in
the treatment of patients with osteoarthritis of the knee: a randomized
clinical trial. Hyalgan Study Group. J Rheumatol. 1998;25(11):2203-12.
Maheu E, Rannou F, Reginster JY. Efficacy and safety of hyaluronic acid
in the management of osteoarthritis: Evidence from real-life setting trials
and surveys. Semin Arthritis Rheum. 2016;45(4 Suppl):S28-33.

Huang TL, Chang CC, Lee CH, Chen SC, Lai CH, Tsai CL. Intra-articular
injections of sodium hyaluronate (Hyalgan(R)) in osteoarthritis of the
knee. a randomized, controlled, double-blind, multicenter trial in the Asian
population. BMC Musculoskelet Disord. 2011;12:221.

127

7/30/2562 BE  22:50 ‘ ‘



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

‘ ‘ AW_CON2 82-133.indd 128

Huskisson EC, Donnelly S. Hyaluronic acid in the treatment of osteoarthritis
of the knee. Rheumatology (Oxford). 1999;38(7):602-7.

Jevsevar D, Donnelly P, Brown GA, Cummins DS. Viscosupplementation
for Osteoarthritis of the Knee: A Systematic Review of the Evidence. J
Bone Joint Surg Am. 2015;97(24):2047-60.

Bhandari M, Bannuru RR, Babins EM, Martel-Pelletier J, Khan M, Raynauld
JP, et al. Intra-articular hyaluronic acid in the treatment of knee osteo-
arthritis: a Canadian evidence-based perspective. Ther Adv Musculoskelet
Dis. 2017;9(9):231-46.

Wen DY. Intra-articular hyaluronic acid injections for knee osteoarthritis.
Am Fam Physician. 2000;62(3):565-70, 72.

Jevsevar DS. Treatment of osteoarthritis of the knee: evidence-based
guideline, 2nd edition. J Am Acad Orthop Surg. 2013;21(9):571-6.
Bruyere O, Cooper C, Pelletier JP, Branco J, Luisa Brandi M, Guillemin
F, et al. An algorithm recommendation for the management of knee
osteoarthritis in Europe and internationally: a report from a task force of
the European Society for Clinical and Economic Aspects of Osteoporosis
and Osteoarthritis (ESCEQ). Semin Arthritis Rheum. 2014;44(3):253-63.
Albert C, Brocq O, Gerard D, Roux C, Euller-Ziegler L. Septic knee arthritis
after intra-articular hyaluronate injection. Two case reports. Joint Bone
Spine. 2006;73(2):205-7.

Rutjes AW, Juni P, da Costa BR, Trelle S, Nuesch E, Reichenbach S.
Viscosupplementation for osteoarthritis of the knee: a systematic review
and meta-analysis. Ann Intern Med. 2012;157(3):180-91.

Peyron JG. Intraarticular hyaluronan injections in the treatment of osteo-
arthritis: state-of-the-art review. J Rheumatol Suppl. 1993;39:10-5.
Adams ME, Lussier AJ, Peyron JG. A risk-benefit assessment of injections
of hyaluronan and its derivatives in the treatment of osteoarthritis of the
knee. Drug Saf. 2000;23(2):115-30.

Chen AL, Desai P, Adler EM, Di Cesare PE. Granulomatous inflammation
after Hylan G-F 20 viscosupplementation of the knee : a report of six
cases. J Bone Joint Surg Am. 2002;84(7):1142-7.

Bellamy N, Campbell J, Robinson V, Gee T, Bourne R, Wells G. Visco-
supplementation for the treatment of osteoarthritis of the knee. Cochrane
Database Syst Rev. 2006(2):CD005321.

Miller LE, Block JE. US-Approved Intra-Articular Hyaluronic Acid Injections
are Safe and Effective in Patients with Knee Osteoarthritis: Systematic
Review and Meta-Analysis of Randomized, Saline-Controlled Trials. Clin
Med Insights Arthritis Musculoskelet Disord. 2013;6:57-63.

Petrella RJ. Hyaluronic acid for the treatment of knee osteoarthritis: long-
term outcomes from a naturalistic primary care experience. Am J Phys
Med Rehabil. 2005;84(4):278-83; quiz 84, 93.

Balazs EA, Denlinger JL. Viscosupplementation: a new concept in the
treatment of osteoarthritis. J Rheumatol Suppl. 1993;39:3-9.

Jubb RW, Piva S, Beinat L, Dacre J, Gishen P. A one-year, randomised,
placebo (saline) controlled clinical trial of 500-730 kDa sodium hyaluronate
(Hyalgan) on the radiological change in osteoarthritis of the knee. Int J
Clin Pract. 2003;57(6):467-74.

128

7/30/2562 BE  22:50 ‘ ‘



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

‘ ‘ AW_CON2 82-133.indd 129

Petrella RJ, Wakeford C. Pain relief and improved physical function in
knee osteoarthritis patients receiving ongoing hylan G-F 20, a high-
molecular-weight hyaluronan, versus other treatment options: data from
a large real-world longitudinal cohort in Canada. Drug Des Devel Ther.
2015;9:5633-40.

Khanasuk Y, Dechmaneenin T, Tanavalee A. Prospective randomized trial
comparing the efficacy of single 6-ml injection of hylan G-F 20 and
hyaluronic acid for primary knee arthritis: a preliminary study. J Med Assoc
Thai. 2012;95 Suppl 10:S92-7.

Lo GH, LaValley M, McAlindon T, Felson DT. Intra-articular hyaluronic acid in
treatment of knee osteoarthritis: a meta-analysis. JAMA. 2003;290(23):3115-21.
Marshall KW. Intra-articular hyaluronan therapy. Curr Opin Rheumatol.
2000;12(5):468-74.

Uebelhart D, Williams JM. Effects of hyaluronic acid on cartilage degrad-
ation. Curr Opin Rheumatol. 1999;11(5):427-35.

Ghosh P, Guidolin D. Potential mechanism of action of intra-articular
hyaluronan therapy in osteoarthritis: are the effects molecular weight
dependent? Semin Arthritis Rheum. 2002;32(1):10-37.

Aviad AD, Houpt JB. The molecular weight of therapeutic hyaluronan
(sodium hyaluronate): how significant is it? J Rheumatol. 1994;21(2):297-301.
Wobig M, Bach G, Beks P, Dickhut A, Runzheimer J, Schwieger G, et
al. The role of elastoviscosity in the efficacy of viscosupplementation for
osteoarthritis of the knee: a comparison of hylan G-F 20 and a lower-
molecular-weight hyaluronan. Clin Ther. 1999;21(9):1549-62.

Raman R, Dutta A, Day N, Sharma HK, Shaw CJ, Johnson GV. Efficacy of
Hylan G-F 20 and Sodium Hyaluronate in the treatment of osteoarthritis of
the knee -- a prospective randomized clinical trial. Knee. 2008;15(4):318-24.
Ariyoshi W, Okinaga T, Knudson CB, Knudson W, Nishihara T. High
molecular weight hyaluronic acid regulates osteoclast formation by inhibiting
receptor activator of NF-kappaB ligand through Rho kinase. Osteoarthritis
Cartilage. 2014;22(1):111-20.

Altman RD, Bedi A, Karlsson J, Sancheti P, Schemitsch E. Product
Differences in Intra-articular Hyaluronic Acids for Osteoarthritis of the Knee.
Am J Sports Med. 2016;44(8):2158-65.

Zhao H, Liu H, Liang X, Li Y, Wang J, Liu C. Hylan G-F 20 Versus Low
Molecular Weight Hyaluronic Acids for Knee Osteoarthritis: A Meta-Analysis.
BioDrugs. 2016;30(5):387-96.

Bannuru RR, Natov NS, Obadan IE, Price LL, Schmid CH, McAlindon TE.
Therapeutic trajectory of hyaluronic acid versus corticosteroids in the
treatment of knee osteoarthritis: a systematic review and meta-analysis.
Arthritis Rheum. 2009;61(12):1704-11.

Tammachote N, Kanitnate S, Yakumpor T, Panichkul P. Intra-Articular,
Single-Shot Hylan G-F 20 Hyaluronic Acid Injection Compared with
Corticosteroid in Knee Osteoarthritis: A Double-Blind, Randomized
Controlled Trial. J Bone Joint Surg Am. 2016;98(11):885-92.

129

7/30/2562 BE  22:50 ‘ ‘



67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

‘ ‘ AW_CON2 82-133.indd 130

Smith C, Patel R, Vannabouathong C, Sales B, Rabinovich A, McCormack
R, et al. Combined intra-articular injection of corticosteroid and hyaluronic
acid reduces pain compared to hyaluronic acid alone in the treatment of
knee osteoarthritis. Knee Surg Sports Traumatol Arthrosc. 2019;27(6):
1974-83.

Ozturk C, Atamaz F, Hepguler S, Argin M, Arkun R. The safety and efficacy
of intraarticular hyaluronan with/without corticosteroid in knee osteoarthritis:
1-year, single-blind, randomized study. Rheumatol Int. 2006;26(4):314-9.
Wang SZ, Wu DY, Chang Q, Guo YD, Wang C, Fan WM. Intra-articular,
single-shot co-injection of hyaluronic acid and corticosteroids in knee
osteoarthritis: A randomized controlled trial. Exp Ther Med. 2018;16(3):1928-34.
de Campos GC, Rezende MU, Pailo AF, Frucchi R, Camargo OP. Adding
triamcinolone improves viscosupplementation: a randomized clinical trial.
Clin Orthop Relat Res. 2013;471(2):613-20.

Erturk C, Altay MA, Altay N, Kalender AM, Ozturk IA. Will a single peri-
articular lidocaine-corticosteroid injection improve the clinical efficacy of
intraarticular hyaluronic acid treatment of symptomatic knee osteoarthritis?
Knee Surg Sports Traumatol Arthrosc. 2016;24(11):3653-60.

Hangody L, Szody R, Lukasik P, Zgadzaj W, Lenart E, Dokoupilova E, et
al. Intraarticular Injection of a Cross-Linked Sodium Hyaluronate Combined
with Triamcinolone Hexacetonide (Cingal) to Provide Symptomatic Relief of
Osteoarthritis of the Knee: A Randomized, Double-Blind, Placebo-Controlled
Multicenter Clinical Trial. Cartilage. 2018;9(3):276-83.

Cole BJ, Karas V, Hussey K, Pilz K, Fortier LA. Hyaluronic Acid Versus
Platelet-Rich Plasma: A Prospective, Double-Blind Randomized Controlled
Trial Comparing Clinical Outcomes and Effects on Intra-articular Biology for
the Treatment of Knee Osteoarthritis. Am J Sports Med. 2017;45(2):
339-46.

Lana JF, Weglein A, Sampson SE, Vicente EF, Huber SC, Souza CV, et
al. Randomized controlled trial comparing hyaluronic acid, platelet-rich
plasma and the combination of both in the treatment of mild and moderate
osteoarthritis of the knee. J Stem Cells Regen Med. 2016;12(2):69-78.
Lisi C, Perotti C, Scudeller L, Sammarchi L, Dametti F, Musella V, et al.
Treatment of knee osteoarthritis: platelet-derived growth factors vs.
hyaluronic acid. A randomized controlled trial. Clin Rehabil. 2018;32(3):
330-9.

Ahmad HS, Farrag SE, Okasha AE, Kadry AO, Ata TB, Monir AA, et al.
Clinical outcomes are associated with changes in ultrasonographic structural
appearance after platelet-rich plasma treatment for knee osteoarthritis. Int
J Rheum Dis. 2018;21(5):960-6.

Raeissadat SA, Rayegani SM, Ahangar AG, Abadi PH, Mojgani P, Ahangar
OG. Efficacy of Intra-articular Injection of a Newly Developed Plasma Rich
in Growth Factor (PRGF) Versus Hyaluronic Acid on Pain and Function of
Patients with Knee Osteoarthritis: A Single-Blinded Randomized Clinical Trial.
Clin Med Insights Arthritis Musculoskelet Disord. 2017;10:1179544117733452.
Di Martino A, Di Matteo B, Papio T, Tentoni F, Selleri F, Cenacchi A, et al.
Platelet-Rich Plasma Versus Hyaluronic Acid Injections for the Treatment
of Knee Osteoarthritis: Results at 5 Years of a Double-Blind, Randomized
Controlled Trial. Am J Sports Med. 2019;47(2):347-54.

130

7/30/2562 BE  22:50 ‘ ‘



80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

‘ ‘ AW_CON2 82-133.indd 131

Filardo G, Di Matteo B, Kon E, Merli G, Marcacci M. Platelet-rich plasma
in tendon-related disorders: results and indications. Knee Surg Sports
Traumatol Arthrosc. 2018;26(7):1984-99.

Joshi Jubert N, Rodriguez L, Reverte-Vinaixa MM, Navarro A. Platelet-
Rich Plasma Injections for Advanced Knee Osteoarthritis: A Prospective,
Randomized, Double-Blinded Clinical Trial. Orthop J Sports Med.
2017;5(2):2325967116689386.

Montanez-Heredia E, Irizar S, Huertas PJ, Otero E, Del Valle M, Prat |,
et al. Intra-Articular Injections of Platelet-Rich Plasma versus Hyaluronic
Acid in the Treatment of Osteoarthritic Knee Pain: A Randomized Clinical
Trial in the Context of the Spanish National Health Care System. Int J
Mol Sci. 2016;17(7).

Huang Y, Liu X, Xu X, Liu J. Intra-articular injections of platelet-rich plasma,
hyaluronic acid or corticosteroids for knee osteoarthritis : A prospective
randomized controlled study. Orthopade. 2019;48(3):239-47.

Laudy AB, Bakker EW, Rekers M, Moen MH. Efficacy of platelet-rich
plasma injections in osteoarthritis of the knee: a systematic review and
meta-analysis. Br J Sports Med. 2015;49(10):657-72.

Vaquerizo V, Plasencia MA, Arribas |, Seijas R, Padilla S, Orive G, et al.
Comparison of intra-articular injections of plasma rich in growth factors
(PRGF-Endoret) versus Durolane hyaluronic acid in the treatment of
patients with symptomatic osteoarthritis: a randomized controlled trial.
Arthroscopy. 2013;29(10):1635-43.

Patel S, Dhillon MS, Aggarwal S, Marwaha N, Jain A. Treatment with
platelet-rich plasma is more effective than placebo for knee osteo-
arthritis: a prospective, double-blind, randomized trial. Am J Sports Med.
2013;41(2):356-64.

Filardo G, Kon E, Di Martino A, Di Matteo B, Merli ML, Cenacchi A, et al.
Platelet-rich plasma vs hyaluronic acid to treat knee degenerative
pathology: study design and preliminary results of a randomized controlled
trial. BMC Musculoskelet Disord. 2012;13:229.

Cerza F, Carni S, Carcangiu A, Di Vavo |, Schiavilla V, Pecora A, et al.
Comparison between hyaluronic acid and platelet-rich plasma, intra-
articular infiltration in the treatment of gonarthrosis. Am J Sports Med.
2012;40(12):2822-7.

Sanchez M, Fiz N, Azofra J, Usabiaga J, Aduriz Recalde E, Garcia Gutierrez
A, et al. A randomized clinical trial evaluating plasma rich in growth
factors (PRGF-Endoret) versus hyaluronic acid in the short-term treat-
ment of symptomatic knee osteoarthritis. Arthroscopy. 2012;28(8):1070-8.
Li M, Zhang C, Ai Z, Yuan T, Feng Y, Jia W. [Therapeutic effectiveness
of intra-knee-articular injection of platelet-rich plasma on knee articular
cartilage degeneration]. Zhongguo Xiu Fu Chong Jian Wai Ke Za Zhi.
2011;25(10):1192-6.

Taniguchi Y, Yoshioka T, Kanamori A, Aoto K, Sugaya H, Yamazaki M.
Intra-articular platelet-rich plasma (PRP) injections for treating knee pain
associated with osteoarthritis of the knee in the Japanese population:
a phase | and lla clinical trial. Nagoya J Med Sci. 2018;80(1):39-51.

131

7/30/2562 BE  22:50 ‘ ‘



91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

‘ ‘ AW_CON2 82-133.indd 132

Wu YT, Hsu KC, Li TY, Chang CK, Chen LC. Effects of Platelet-Rich Plasma
on Pain and Muscle Strength in Patients With Knee Osteoarthritis. Am J
Phys Med Rehabil. 2018;97(4):248-54.

Ross K, Mehr J, Carothers B, Greeley R, Benowitz |, McHugh L, et al.
Outbreak of Septic Arthritis Associated with Intra-Articular Injections at
an Outpatient Practice-New Jersey, 2017. MMWR Morb Mortal Wkly
Rep. 2017;66(29):777-9.

Xu C, Peng H, Li R, Chai W, Li X, Fu J, et al. Risk factors and clinical
characteristics of deep knee infection in patients with intra-articular
injections: A matched retrospective cohort analysis. Semin Arthritis
Rheum. 2018;47(6):911-6.

Sundman EA, Cole BJ, Fortier LA. Growth factor and catabolic cytokine
concentrations are influenced by the cellular composition of platelet-rich
plasma. Am J Sports Med. 2011;39(10):2135-40.

Civinini R, Nistri L, Martini C, Redl B, Ristori G, Innocenti M. Growth
factors in the treatment of early osteoarthritis. Clin Cases Miner Bone
Metab. 2013;10(1):26-9.

Carballo CB, Nakagawa Y, Sekiya I, Rodeo SA. Basic Science of Articular
Cartilage. Clin Sports Med. 2017;36(3):413-25.

Dallari D, Stagni C, Rani N, Sabbioni G, Pelotti P, Torricelli P, et al.
Ultrasound-Guided Injection of Platelet-Rich Plasma and Hyaluronic Acid,
Separately and in Combination, for Hip Osteoarthritis: A Randomized
Controlled Study. Am J Sports Med. 2016;44(3):664-71.

Rayegani SM, Raeissadat SA, Taheri MS, Babaee M, Bahrami MH, Elia-
spour D, et al. Does intra articular platelet rich plasma injection improve
function, pain and quality of life in patients with osteoarthritis of the knee?
A randomized clinical trial. Orthop Rev (Pavia). 2014;6(3):5405.

Lin KY, Yang CC, Hsu CJ, Yeh ML, Renn JH. Intra-articular Injection of
Platelet-Rich Plasma Is Superior to Hyaluronic Acid or Saline Solution in
the Treatment of Mild to Moderate Knee Osteoarthritis: A Randomized,
Double-Blind, Triple-Parallel, Placebo-Controlled Clinical Trial. Arthroscopy.
2019;35(1):106-17.

Filardo G, Di Matteo B, Di Martino A, Merli ML, Cenacchi A, Fornasari
P, et al. Platelet-Rich Plasma Intra-articular Knee Injections Show No
Superiority Versus Viscosupplementation: A Randomized Controlled Trial.
Am J Sports Med. 2015;43(7):1575-82.

Xie X, Zhang C, Tuan RS. Biology of platelet-rich plasma and its clinical
application in cartilage repair. Arthritis Res Ther. 2014;16(1):204.
Annaniemi JA, Pere J, Giordano S. Platelet-Rich Plasma Versus Hyaluronic
Acid Injections for Knee Osteoarthritis: A Propensity-Score Analysis. Scand
J Surg. 2018:1457496918812218.

Smyth NA, Murawski CD, Fortier LA, Cole BJ, Kennedy JG. Platelet-rich
plasma in the pathologic processes of cartilage: review of basic science
evidence. Arthroscopy. 2013;29(8):1399-4009.

Fortier LA, Barker JU, Strauss EJ, McCarrel TM, Cole BJ. The role of growth
factors in cartilage repair. Clin Orthop Relat Res. 2011;469(10):2706-15.

132

7/30/2562 BE  22:50 ‘ ‘



‘ ‘ AW_CON2 82-133.indd 133

105. Derry S, Conaghan P, Da Silva JA, Wiffen PJ, Moore RA. Topical NSAIDs
for chronic musculoskeletal pain in adults. Cochrane Database Syst Rev.
2016;4:CD007400.

106. Kosuwon W, Sirichatiwapee W, Wisanuyotin T, Jeeravipoolvarn P, Laupat-
tarakasem W. Efficacy of symptomatic control of knee osteoarthritis with
0.0125% of capsaicin versus placebo. J Med Assoc Thai. 2010;93(10):1188-95.

107.Laslett LL, Jones G. Capsaicin for osteoarthritis pain. Prog Drug Res.
2014;68:277-91.

108. Barthel HR, Axford-Gatley RA. Topical nonsteroidal anti-inflammatory drugs
for osteoarthritis. Postgrad Med. 2010;122(6):98-106.

109. Rodriguez-Merchan EC. Topical therapies for knee osteoarthritis. Postgrad
Med. 2018;130(7):607-12.

110. Arroll B, Goodyear-Smith F. Corticosteroid injections for osteoarthritis of
the knee: meta-analysis. BMJ. 2004;328(7444):869.

111. Ayhan E, Kesmezacar H, Akgun I. Intraarticular injections (corticosteroid,
hyaluronic acid, platelet rich plasma) for the knee osteoarthritis. World J
Orthop. 2014;5(3):351-61.

112.Bellamy N, Campbell J, Robinson V, Gee T, Bourne R, Wells G. Intra-
articular corticosteroid for treatment of osteoarthritis of the knee. Cochrane
Database Syst Rev. 2006(2):CD005328.

113.Kon E, Mandelbaum B, Buda R, Filardo G, Delcogliano M, Timoncini A,
et al. Platelet-rich plasma intra-articular injection versus hyaluronic acid
viscosupplementation as treatments for cartilage pathology: from early
degeneration to osteoarthritis. Arthroscopy. 2011;27(11):1490-501.

114. Spakova T, Rosocha J, Lacko M, Harvanova D, Gharaibeh A. Treatment of
knee joint osteoarthritis with autologous platelet-rich plasma in comparison
with hyaluronic acid. Am J Phys Med Rehabil. 2012;91(5):411-7.

115.Say F, Gurler D, Yener K, Bulbul M, Malkoc M. Platelet-rich plasma
injection is more effective than hyaluronic acid in the treatment of knee
osteoarthritis. Acta Chir Orthop Traumatol Cech. 2013;80(4):278-83.

133

7/30/2562 BE  22:50 ‘ ‘



Js:uoamw
ussainfviuauuum

‘ ‘ AW_CON2 134-138.indd 134 7/31/2562 BE 22:29‘ ‘



135

‘ ‘ AW_CON2 134-138.indd 135 7/31/2562 BE 22:29‘ ‘



136

‘ ‘ AW_CON2 134-138.indd 136 7/31/2562 BE 22:29‘ ‘



137

‘ ‘ AW_CON2 134-138.indd 137 7/31/2562 BE 22:29‘ ‘



138

‘ ‘ AW_CON2 134-138.indd 138 7/31/2562 BE 22:29‘ ‘






	AW_CON1 1-81OK30.7.62
	AW Consen 82-133OK 30.7
	AW Consen 134-138

