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Abstract

Osteoarthritis (OA) is a complex “whole joint” dis-
ease pursued by inflammatory mediators, rather than
purely a process of “wear and tear”. Besides cartilage
degradation, synovitis, subchondral bone remodeling,
degeneration of ligaments and menisci, and hypertro-
phy of the joint capsule take parts in the pathogenesis.
Pain is the hallmark symptom of OA, but the extent
to which structural pathology in OA contributes to the
pain experience is still not well known. For the knee
OA, intraarticular (IA) injection (corticosteroids, visco-
supplements, blood-derived products) is preferred as
the last nonoperative modality, if the other conserva-
tive treatment modalities are ineffective. IA corticoste-
roid injections provide short term reduction in OA pain
and can be considered as an adjunct to core treatment
for the relief of moderate to severe pain in people with
OA. IA hyaluronic acid (HA) injections might have ef-
ficacy and might provide pain reduction in mild OA
of knee up to 24 wk. But for HA injections, the cost-
effectiveness is an important concern that patients
must be informed about the efficacy of these prepara-
tions. Although more high-quality evidence is needed,
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recent studies indicate that IA platelet rich plasma
injections are promising for relieving pain, improving
knee function and quality of life, especially in younger
patients, and in mild OA cases. The current literature
and our experience indicate that IA injections are safe
and have positive effects for patient satisfaction. But,
there is no data that any of the IA injections will cause
osteophytes to regress or cartilage and meniscus to
regenerate in patients with substantial and irreversible
bone and cartilage damage.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Intraarticular (IA) corticosteroid injections can
be considered as an adjunct to core treatment for short
term reduction of moderate to severe pain in people
with osteoarthritis (OA). IA hyaluronic acid (HA) injec-
tions might have efficacy and might provide pain reduc-
tion in mild OA of knee up to 24 wk. But for HA injec-
tions, the cost-effectiveness is an important concern
that patients must be informed. Although more high-
quality evidence is needed, recent studies indicate that
IA platelet rich plasma injections are promising for re-
lieving pain, improving knee function and quality of life,
especially in younger patients, and in mild OA cases.
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INTRODUCTION

Osteoarthritis (OA) refers to a clinical syndrome of joint
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pain with multifactorial etiopathogenesis that is character-
ized by the gradual loss of articular cartilage, osteophyte
formation, subchondral bone remodeling, and inflam-
mation of the jointm. OA is a major source of disability
owing to pain and loss of function. It is the most com-
mon form of joint disease, and among the top 10 causes
of disability worldwide™. With aging of the population
and increasing obesity, OA arises as a major public health
problem and an important financial burden for the global
econornym.

For the knee OA, various conservative treatment
modalities are recommended by clinical guidelines[2’4’5l.
The non-pharmacological modalities are patient educa-
tion and self-management, exercises, weight reduction,
walking supports (crutches), bracing, shoe and insoles
modification, local cooling/heating, acupuncture, and
electromagnetic therapy. Pharmacologic therapies can be
summarized as paracetamol, non-steroidal anti-inflamma-
tory drugs, opioids, and slow-acting drugs (glucosamine
and chondroitin sulfate). If orally administered drugs are
ineffective, intraarticular (IA) injection (corticosteroids,
viscosupplements, blood-derived products) is the last
nonoperative modality that can be preferred[s’ﬁ]. The ma-
jor contraindication for IA injections is septic arthritis. In
addition, in the presence of overlying soft tissue infec-
tion, there is risk of iatrogenic seeding to the joint.

When the various potential conservative treatment
modalities and the uncertainty in regards to evidence-
based recommendations are considered, it is inevitable
that some inconsistencies exist between clinical guide-
lines™”!. However, the consensus occurs in two points:
(1) The optimal conservative management of knee OA
requires a combination of pharmacological and non-
pharmacological treatment modalities customized to in-
dividual patient needs; and (2) The main goals of conser-
vative management are to reduce pain, improve function
and quality of life, and limit disease progression.

Etiopathogenesis of OA

To refer OA as “degenerative joint disease” would be a
misnomer because OA is not simply a process of “wear
and tear” but rather a much more complex disease driven
by inflammatory mediators within the affected joint "
Recent researches supports that, OA is a “whole joint”
disease™. Although cartilage destruction is the hallmark
of the disease; synovitis, subchondral bone remodeling
(thickening, bone collapse, bone cysts), degeneration of
ligaments and menisci, and hypertrophy of the joint cap-
sule take parts in the pathogenesis of OA!",

The loss of articular cartilage is probably initiated
as a focal lesion, which may progressively extend and
produce changes in loading, thereby increasing loss of
cartilage. This pathoanatomical description of cartilage
loss process involves morphologic and metabolic changes
in chondrocytes, as well as biochemical and structural
alterations in the ECM, under the influence of complex
mechanical, biological, biochemical, molecular, and en-
zymatic feedback loops“]. In OA, chondrocytes, which
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are responsive to mechanical (e.g., malalignhment, articular
cartilage incongruity, ...) and inflammatory stimulation,
become activated to produce inflammatory mediators,
similar to an injury response[s’lz]. Also, subchondral bone
cells response in a similar way, and may take role in deg-
radation of the deep layer of cartilage“31. As articular
cartilage matrix proteins are fragmented, these fragments
feedback and stimulate further matrix destruction. On
the other hand, aging-related changes in chondrocytes (z.e.,
accumulation of advanced glycation end-products) make
the cartilage more brittle and lead to increased production
of cytokines and chemokines by aged chondrocytes'.
Therefore, increased age also arises as an important risk
factor for OA.

Synovial inflammation plays a critical role in the
symptoms and structural progression of OA. Soluble in-
flammatory mediators, such as cytokines and chemokines,
are increased in synovial fluid (SF) in OA and promote
synovitis®. Recent histological researches demonstrated
that synovitis occurs even in early stages of disease, but
the prevalence of synovitis increases with advancing
disease stage™'?. The cause of synovial inflammation in
OA is still unclear but hypothesized either as a result of
foreign body reaction of synovial cells to degraded carti-
lage products inside the joint, or as a primary trigger of
OA processw’s’”’m. Whatsoever, synovial cells are thought
to produce inflammatory mediators, activate chondro-
cytes, and propagate cartilage breakdown'. Supporting
this, synovitis has been shown to correlate with symptom
severity and rate of cartilage degeneration™**",

Inflammatory mediators play a pivotal role in the
initiation and continuation of the OA process. The
source of such mediators may be local from joint cells,
as previously mentioned, but also may be systemic from
other tissues such as adipose tissue (ze., adipokine) re-
leased in blood flow and then reaching the joint via the
subchondral bone vasculature™", The risk of hand OA
is increased two-fold in obese patientslzzj. This finding
explains the theory of obesity as a risk factor for OA; not
only because of mechanical overload, but also because of
systemic factors. It was reported that adipokines, secreted
mainly from abdominal adipose tissue, contribute to the
low-grade inflammatory state of obese patients and may
directly affect cartilage homeostasis' "'\

Currently, it has become evident that the inflammato-
ry mediators contribute significantly to the development
and progression of structural changes in the OA joint.
Because the induction of proinflammatory mediators in
cartilage, synovial membrane, and subchondral bone and
their signaling pathways are interlinked and overlapped,
it therefore remains controversial whether inflammatory
mediators are primary or secondary regulators of carti-
lage damage and defective repair mechanisms in QA"
Nevertheless, compounds that regulate cytokine synthesis
or activity, or both, are considered as favorable targets for
future OA therapy"".

Pain
The hallmark symptom of OA is pain. The early stages
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of OA is characterized by activity related pain, thereafter,
with the advancing disease, the pain gets the chronicity
character and converts to a more constant nature with
accompanying intense pain attacks"”, Genetic predisposi-
tion was associated with development of chronic pain in
knee OAP, Weight has been shown as a potential factor
contributing not only to OA risk, but also to painm.
Adult articular cartilage is avascular and aneural, so
that cartilage is incapable of directly generating pain or
inflammation, at least early in the disease course prior to
potential neurovascular invasion that may occur in late

(25.26] Pathologic changes to non-

or end-stage disease
cartilaginous joint tissues are of particular interest in
understanding the source of pain generation in OA. The
subchondral bone, synovium, joint capsule, periarticular
ligaments, and periarticular muscle are all richly inner-
vated and are the likely source of pain in OA®,

During inflammation or cartilage degradation, inflam-
matory mediators are released and sensitize primary af-
ferent nerves. Thereby, the subchondral bone and pain
receptors are exposed because of stripped cartilage, and
there appears vascular congestion of subchondral bone
which increases intraosseous pressure. Walsh ez al’ have
observed sensory nerve fibers in the vascular channels as-
sociated with osteochondral angiogenesis and speculated
that they could be a potential source of symptomatic
pain.

Synovitis and effusion is frequently present in OA
and correlates with pain and other clinical outcomes™,
Synovial causes of pain include stimulation of nocicep-
tors within the synovium from osteophytes and inflam-
mation””. Histologically, the infiltrations of macrophages
and lymphocytes, and villous hyperplasia in advanced dis-
ease, ate observed in synovitis with knee OAPY, Recently,
an increase in vascularity accompanied by increased sen-
sory nerves has been noted also in OA menisci, which
may relate the otherwise painless menisci, as a source of
pain in knee OAM. In a recent review, Mapp ¢/ al™ em-
phasized that during OA, angiogenesis is increased in the
synovium, osteophytes and menisci and leads to ossifica-
tion in osteophytes and the deep layers of articular carti-
lage. The authors concluded that angiogenesis contribute
to structural damage and pain in OA, and they suggested
the angiogenesis as a potential target for new treatments.
Finally, impairments in periarticular muscle function af-
fect joint loading and arises as a source of pain in people
with OAP.

In conclusion, although the relationship of changes
in bone marrow lesions and in synovitis with fluctuation
in pain presence and severity were demonstrated in the
study of Zhang ez al™, the extent to which structural pa-
thology in OA contributes to the pain experience is still
not well known, this is probably because of co-existence
of the structural pathologies and variations in personal
pain perception”™. On the other hand, angiogenesis arises
as a reasonable target for future treatment modalities in

OA.
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CORTICOSTEROID INJECTION
Agents

There are 5 injectable corticosteroids that have a cut-
rent Food and Drug Administration (FDA) label for IA
injections. These consist of methylprednisolone acetate,
triamcinolone acetate, betamethasone acetate and beta-

methasone sodium phosphate, triamcinolone hexaceton-
ide, and dexamethasone.

A few trials have been published comparing func-
tional outcomes after different IA corticosteroid (CS)
injections”” . However, the results were inconclusive.
Although, further research is needed, it seems that any
agent have similar potency provided with correct indica-

tion, dosage, timing, and app]ication[m].

Mechanism of action

Corticosteroids have both anti-inflammatory and immu-
nosuppressive effect, but their mechanism of action is
complex. Corticosteroids act directly on nuclear steroid
receptors and interrupt the inflammatory and immune
cascade at several levels. By this means, they reduce vas-
cular permeability and inhibit accumulation of inflam-
matory cells, phagocytosis, production of neutrophil
superoxide, metalloprotease, and metalloprotease activa-
tor, and prevent the synthesis and secretion of several
inflammatory mediators such as prostaglandin and leu-
kotrienes™"*. The clinical anti-inflammatory reflections
of these actions are decreases in erythema, swelling, heat,
and tenderness of the inflamed joints and an increase in
relative viscosity with an increase in hyaluronic acid (HA)

. 443
concentration*"*’.

Indications and efficacy

IA CS injections are frequently used to treat acute and
chronic inflammatory conditions. Especially during the
OA flare, when there is evidence of inflammation and
joint effusion, CS injections decrease acute episodes of
pain and increase joint mobility™. Also, when the cor-
relation of chondrolysis with the OA flare is considered,
the IA CS injection for the short-term treatment of dis-
ease flares is recommended™ "

From randomized controlled trials in OA patients
there is evidence that IA corticosteroids are effective, but
their benefit over placebo may be relatively short-lived,
up to four weeks. In a 2006 Cochrane Review, the short
term efficacy of corticosteroids in knee OA has been
confirmed™, and recently, the short-term effect was also
highlighted in a systematic review by Hepper ef al* and
in a meta-analysis by Bannuru ¢ /'". One more recent
study also found IA corticosteroids to be superior to
placebo on Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC) total subscale scores at
four weeks™. Moreover, some studies suggest a possible
benefit of up to 26 wk*? On the other hand, in the
2006 Cochrane Review, it was also stated that there was a
lack of evidence for efficacy in functional improvement
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(eg., stiffness, walking distance, quality of life) at any time
point with IA CS injections[45].

The clinical predictors for IA CS injection efficacy
wete studied. In 1995, Gaffney ez al! reported that joint
effusion and successful aspiration of SF at the time of CS
injection were related with better pain reduction at one
week. Promoting this study, in a more recent research,
Atden et al™ concluded that presence of an effusion and
a lesser radiographic severity of knee OA are predictors
of a good response to treatment with CS injections up to
26 wk. However, in a very recent systematic review about
clinical predictors of response to IA CS injection in knee
OA, no consistent predictors of response were identi-
fied®™. The authors concluded that predictor factors were
pootly studied in previous trials, which may be partly the
cause of this result.

IA injection of CS has rare side effects. The infre-
quent reactive flares to IA administration may begin 6—
12 h after injection and resolve spontaneously in 1 to 3
d®”. Early studies in rodents reported the possibility of
cartilage destruction”". However, subsequent stud-
ies showed that even multiple IA injections of steroids
showed no significant evidence of knee cartilage degra-
dation” ™.

The American College of Rheumatology subcom-
mittee on OA recommends CS injections as an effec-
tive method of decreasing pain[()m. However, American
Society of Orthopedic Surgeons work group interpreted
the evidence to be inconclusive as to the benefit of TA
corticosteroids and were unable to recommend for or
against the use of IA corticosteroids in their guideline for
patients with symptomatic OA of the knee!.

To sum up, the research evidence demonstrates that
IA CS injections provide short term reduction in OA
pain and can be considered as an adjunct to core treat-
ment for the relief of moderate to severe pain in people
with OA",

HYALURONIC ACID INJECTION
(VISCOSUPPLEMENTATION)
Agents

HA is produced either from harvested rooster combs
or via bacterial fermentation in vitro®. The injectable
hyaluronan products that are approved by FDA are so-
dium hyaluronate, Hylan G-I 20, and high-molecular-
weight hyaluronan. Injection schedules vary from 1 to 5
injections and patients are generally advised to repeat the
injection schedule by 6 mo if they are satisfied with the
previous injection course.

Although the basic science evidence studies seem to
suggest that the use of both low molecular weight hy-
aluronic acid and high molecular weight hyaluronic acid
(HMWHA) have disease modifying effects, comparative
clinical studies and meta-analyses tends to favor the ef-
ficacy of HMWHA for knee OA™ %, Nevertheless, the
current literature is inconclusive because of heterogeneity
of studies® ",
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Mechanism of action

HA is a naturally occurring glycosaminoglycan and a
component of SF and cartilage matrix. Synovial cells,
fibroblasts and chondrocytes synthesize HA and secrete
into the joint. HA enhances viscosity and elastic nature
of SE. SF with normal HA concentration acts as a vis-
cous lubricant during slow joint movements and as an
elastic shock absorber during rapid joint movements'*”.
The adaptive ability reduces stress and friction on carti-
lage!™. Tt also forms the backbone for the proteoglycans
of the extracellular matrix. HA functions through anti-
inflammatory, anabolic, analgesic, and chondroprotec-
tive mechanisms”. In the osteoarthritic joint, synovial
inflammation leads to increased permeability of the
synovial membrane for HA. Also, the clevated SF levels
of free radicals, inflammatory cytokines, and proteolytic
enzymes in osteoarthritic knees impair HA function and
contribute to the progression of OA"""™ Therefore in
OA, both the molecular weight and the concentration of
HA are decreased” ™,

The IA injection of HA is thought to restore normal
viscoelastic properties of the pathologically altered SE,
which explains the term of the approach: “viscosupple-
mentation”". Tt is thought that HA temporarily restores
the lubricating and shock-absorbing effects of SE. More-
over, several studies suggest that viscosupplements also
have disease modifying effects, such as reduction of syno-
vial inflammation’®””", protection against cartilage ero-
sion™ ) and promotion of TA HA production'™™***),
Although the precise in vivo mechanisms of action are
pootly known in the joint, HA promotes tissue remodel-
ing in other tissues, as well. It is used to optimize tissue
restoration and minimize scarring in ophthalmic, tho-
?and is also used to prevent
[86,87]

racic and plastic surgery™’
postoperative peritoneal and intrauterine adhesions
Lastly, HA have indirect and direct analgesic activity with-
in the joints. Indirect effect is via the anti-inflammatory
properties of HA. Direct effect is by the direct inhibition
of nociceptors and the decreased synthesis of bradykinin
[74,82,83,88]
and substance P .

Indications and efficacy
Viscosupplementation is widely applied to improve bio-
mechanical function by replacing the reduced HA of
osteoarthritic knee and pain management based on po-
tentially therapeutic physicochemical properties’ ™.
However, despite many clinical trials, the efficacy of
HA is a matter of debate with markedly discordant in-
terpretations of the data””. Among the published meta-
analyses, two concluded an overall beneficial effect for
HA injections[“’g”, four reported a small benefit """
and two found no evidence to support HA injection
therapy for knee OA™”, Rutjes e o/ found overall no
clinically important benefit for pain intensity or frequency
of OA flares in 89 trials involving 12667 patients. On
the other hand, Bannuru ez 2/ reported that HA asserts
modest positive effect for certain clinical situations up

to 24 wk, but its cost-effectiveness is advised to be re-

July 18,2014 | Volume5 | Issue 3 |



Ayhan E et a/. Intraarticular injections for the knee osteoarthritis

evaluated. Supporting this, National Health Service in
Wales and England (NHS) reported in their guideline for
management of OA that despite the evidence seems to
suggest a benefit for reducing pain up to three months
after a series of three to five injections, the cost-effective-
ness estimate of HA injections is outside the realms of
affordability®,

When reviewed individually, most trials reported
positive effects of HA, but there were considerable het-
erogeneity in the clinical research methodology[é’“’m.
Populations with variable OA severity, variable inclusion,
exclusion and assessment criteria, different molecular
weights of HA, different injection schedules were includ-
ed in the trials. Also, there exists the potential for publica-
tion bias and the differences about interpretation of the
clinical importance of the observed treatment effects”.

In a very recent review, Printz ez al’” investigated
financial conflicts of interest in studies on the therapeu-
tic effects of IA HA injections for treatment of knee
OA. The results demonstrated that 63% of studies were
industry funded. None of the studies with at least one
company employee as an author reported an unfavorable
conclusion about the efficacy of HA in the treatment of
knee OA. The authors concluded that the conclusions in
studies on HA injections for knee OA wete commonly
associated with industry authorship. The authors advised
the clinicians to be aware of the potential financial con-
flicts of interest of the authors reporting on this topic
and carefully evaluate the recommendations from these
studies based on the objectivity of the study design.

IA injection of HA is safe for use in patients with
knee OA"™ The only adverse effects of significance are
transient local reactions in the injected joint observed at a
rate of 2% to 4%,

The American College of Rheumatology subcom-
mittee on OA has no recommendations regarding the
use of TA hyaluronates™. However, American Society
of Orthopedic Surgeons does not recommend using TA
HA for patients with symptomatic OA of the knee. Work
group interpreted the quality of the supporting evidence
is high and the strength of recommendation is strong
against the use of IA HA in their guidelinem.

To sum up, the research evidence demonstrates that
IA HA injections are safe and might have efficacy and
might provide pain reduction in mild OA of knee up to
24 weeks. But, the cost-effectiveness is an important con-
cern that patients must be informed about the efficacy
of these preparations. Therefore, beside patient expecta-
tions, cost-effectivity must be considered before deciding
on this treatment.

PLATELET RICH PLASMA

Agents

Platelet rich plasma (PRP) is prepared from autologous
blood by centrifugation to obtain a highly concentrated
sample of platelets, which is four to five times higher
than that of normal blood""". The platelets undergo de-
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granulation to release growth factors (GFs). The plasma
is the acellular portion of mixture including cytokines,
thrombin, and other GFs.

Different preparation methods for PRP can yield
products with different compositions and characteristics.
Dohan Ehrenfest e a/'" desctibed three methods of
producing PRP: (1) the double-spinning method, that
yields a four to eight fold change in platelet concentration
over baseline levels and also concentrates leucocytes; (2)
the single-spinning method, that yields a one- to three
fold change in platelet concentration over baseline levels;
and (3) selective blood filtration. Based on their leukocyte
and fibrin content, different PRP formulations are such
as: pure PRP, leukocyte-rich PRP, pure platelet-rich fibrin,
and leukocyte- and platelet-rich fibrin!". Although some
data show better results with PRP formulations with leu-
cocyte depletion, the superiority of one PRP formulation
over another for clinical effectiveness has not been estab-
lished"”.

Mechanism of action

The platelet concentrate is activated by addition of cal-
cium chloride, and this results in the formation of plate-
let gel and the release of growth factors and bioactive
molecules". Thereby, platelets actively participate in
healing processes by delivering a broad spectrum of GFs
(insulin-like growth factor, transforming growth factor
b-1, platelet derived growth factor, and many others) and
other active molecules (e.g., cytokines, chemokines, ara-
chidonic acid metabolites, extracellular matrix proteins,
nucleotides, ascorbic acid) to the injured site!"”. These
factors altogether contribute to comprehensive roles of
PRP, including chondrogenesis, bone remodeling, prolif-
eration, angiogenesis, antiinflammation, coagulation and
cell differentiation!"*'"”.

In experimental studies on animal models with OA,
PRP was related with decreased chondrocyte apoptosis,
increased proteoglycans in the articular cartilage, and pre-
vention against OA progressionms’m]. The effects were
related to severity of OA""”. However, PRP formula-
tions are complex, and many of the questions about PRP
mechanisms of action in a joint with OA remain unan-
swered"™""”. In a recent review, Andia ¢z a/'” concluded
that although the effectors mediating the beneficial ef-
fects of PRPs have not been identified and research is
complex because platelets contain more than 300 pro-
teins, this therapy could act as an endogenous source of
chondroprotection by interfering with the early catabolic
and inflammatory events and by subsequently promoting
anabolic responses.

Indications and efficacy

PRP is a blood product that allows in a simple, low cost,
and minimally invasive way to obtain a concentration of
many of growth factors and biologically active molecules
and its use is associated with reduced inflammation, pain
relief, improved function, and possible cartilage regenera-
tion. The major problem is mechanisms underlying this
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potential therapeutic effect of PRP remain poorly under-
stood. Furthermore, interpatient variability and the lack
of biochemical and imaging biomarkers to improve diag-
nosis specificity of OA make demarcating PRP therapies
difficult. Therefore, strong evidence from well-designed
clinical trials to support PRP therapy for OA of the knee
is needed" .

Sanchez et a/''" was first to describe the IA injection
of plasma rich in growth factors to treat an articular car-
tilage avulsion in a soccer player. Next, in a retrospective
study, the similar study group reported preliminary results
of an autologous preparation rich in growth factors injec-
tion for knee OA, suggesting the safety and usefulness of
this treatment approach“ls]. Sampson ef al'™ performed
three sets of IA PRP injections at four weeks intervals for
14 patients affected by knee OA and reported a favorable
outcome in most of the patients at 12 mo of follow-up.
Kon et al'” performed three sets of IA PRP injections
at 21-d intervals to 115 osteoarthritic knees, and reported
significant improvement at 6- and 12-mo of follow-up.
However, they reported a worsening of the results after 6
mo of follow-up, even if still significantly was higher by
the 12"-month with respect to the basal level. The similar
study group performed a 2 yeat’s follow-up evaluation
and although they observed an overall worsening of the
results, the results still showed improved quality of life
for the patientsm”. In this study, the results showed 9 mo
of median duration of the beneficial effects and wete
better in young patients with lower degrees of OA. Simi-
lar results were confirmed in recent studies' .

In clinical studies to date, PRP is safe, with no seri-
ous complications reported. Minor adverse events as-
sociated with repeated IA injections have been moderate

ain, swelling and mild effusion that lasted a few days'"*"

122,125-127,129]

American Society of Orthopedic Surgeons work
group interpreted the evidence to be inconclusive as to
the benefit of IA PRP injection and were unable to rec-
ommend for or against the use of IA PRP injection in
their guideline for patients with symptomatic OA of the
knee!,

To sum up, studies indicate that PRP is promising for
relieving pain, improving knee function and quality of
life!"'>M P Byt there is no data that PRP will cause
osteophytes to regress or cartilage and meniscus to re-
generate in patients with substantial and irreversible bone
and cartilage damage. More promising results are shown
in younger patients, and in mild OA cases. Despite the
interesting preliminary findings and the increasing clinical
application of this attractive treatment approach, exten-
sive clinical use of PRP in OA is not supported by high-
quality evidence of a clear clinical improvement™. But
its low cost, the simple preparation technique, safety, and
biologically active content have led to high acceptance
both by patients and physicians.

Comparative studies
In the Cochrane reviews of trials comparing IA HA in-
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jections with IA corticosteroids, there were no significant
differences 4 wk after injection but IA HA was shown to
be more effective 5-13 wk post injection“s’g”. This is fur-
ther supported by a meta-analysis of seven randomized
controlled trials in patients with knee OA in which TA
HA was compared directly with IA CS". In the first two
weeks, corticosteroids were more effective in relieving
pain, but at week 4, both were equally effective, and from
week 8, HA was more effective to last assessment at 26"
week. Analyses of the results for other outcomes such as
reduction in stiffness and improvement in function fol-
lowing IA HA were similar.

In the recent studies comparing PRP and HA, Kon ez
al" studied PRP versus HA injections in 150 patients,
with PRP treatment giving better results than HA in
reducing pain and symptoms and recovering articular
function up to 6 mo. In this study, PRP showed a better
performance compared with HA in younger patients af-
fected by cartilage lesions or early OA. However, PRP
and HA treatments offered similar results in patients
aged over 50 years and in the treatment of advanced OA.
Also, Spakova ef al™ compared 120 patients receiving
IA injection of either HA or PRP. The authors reported
that statistically significantly better results in the scores
were recorded in a group of patients who received PRP
injections after a 3- and 6-mo of follow-up. Say ef al™,
compared IA HA and PRP injections in their prospec-
tive study and concluded that the application of single
dose PRP to be a safe, effective and low-cost method for
treating OA. Finally, in very recent three Level 1 studies,
two randomized HA controlled clinical trials"*>"** and
one placebo-controlled trial™™ PRP decreased pain and
improved function in all three trials better than HA or
placebo.

CONCLUSION

The current literature and our experience indicate that
IA injections ate safe and have positive effects for patient
satisfaction. But, we are not sure that what ratio of this

worthy outcome detives either from the real disease mod-
ifying effect or from the placebo effect of these drugs.
When the unclear etiopathogenesis and the heterogeneity
of OA are considered, it is hard to categorize the pa-
tients and their level of disease for IA injection choice. In
regards to our experience, patient characteristics, symp-
toms, and clinical findings may indicate a practical ap-
proach for IA injections. The CS choice is reasonable in
acute and persistent synovitis for patients that cannot be
operated. The corticosteroids are effective in short-term.
We prefer HA for obese patients who are older than 60
years and for patients with extremity malalignment. The
supposed long-term effect of HA is attractive for these
patients who are not willing to be operated. We prefer
PRP for patients who are younger than 60 years, with
mild OA and body mass index < 30, and for patients that
do not have any extremity malalignment. If the patients
are older than 60 years, or their body mass index > 30,
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or they have moderate OA, we still apply PRP injection,
which is followed by a supplementary single dose of HA
injection 2 to 4 wk after PRP injection.
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