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Importance of the Topic

oft tissue injuries represent
more than 50% of all muscu-
loskeletal injuries reported
each year in the United States [8]. The
diagnosis and management of such
injuries represent a substantial finan-
cial burden, estimated at more than
USD 15.8 billion annually [6]. The use
of autologous blood concentrates,

A Note from the Editor-In-Chief: We are
pleased to publish the next installment of
Cochrane in CORR™, our partnership
between CORRL'C, The Cochrane
Collaboration®™, and McMaster University’s
Evidence-Based Orthopaedics Group. In it,
researchers from McMaster University will
provide expert perspective on an abstract
originally published in The Cochrane Library
that we think is especially important.
(Moraes VY, Lenza M, Tamaoki MJ, Faloppa
F, Belloti JC. Platelet-rich therapies for
musculoskeletal soft tissue injuries. Cochrane
Database of Systematic Reviews 2013, Issue
12. Art. No.: CD010071. DOI: 10.1002/
14651858.CD010071.pub2.)

Copyright © 2013 The Cochrane
Collaboration. Published by John Wiley &
Sons, Ltd. Reproduced with permission.

All ICMIE Conflict of Interest Forms for
authors and Clinical Orthopaedics and
Related Research®™ editors and board
members are on file with the publication and
can be viewed on request.

particularly  platelet-rich ~ plasma
(PRP), has exponentially grown as a
result of significant media attention
and use among high-level athletes [9].
While originally used to manage
dermatologic and oromaxillofacial
conditions, musculoskeletal applica-
tions related to bone and soft tissue
injury have become widespread [9].
The market for PRP was valued at
USD 45 million in 2009 and is
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expected to be worth more than USD
120 million by 2016 [7].

PRP is defined as a sample of au-
tologous blood with supraphysiological
concentrations of platelets [2]. Once ac-
tivated, platelets release bioactive
proteins and growth factors that are
thought to aid and promote healing [2],
but there is substantial controversy re-
garding their efficacy [3]. Rigorous
evaluation of the available evidence can
inform clinicians regarding optimal
treatment options for patients. This
Cochrane review evaluated all random-
ized and quasi-randomized controlled
trials (19 trials, 1088 patients), of PRP
versus placebo, autologous whole blood,
dry needling, or no PRP therapy across
eight clinical indications.

Upon Closer Inspection

Heterogeneity can be qualified as either
clinical or methodological. The former
is defined as variability among studies
with regards to participants, interven-
tions, and outcomes and the latter relates
to variability in study design and risk of
bias [1]. The presence of either of these
can result in variability in the interven-
tion effect across studies beyond that
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which might be expected due to chance
alone, which is known as statistical
heterogeneity [1]. High-quality meta-
analysis should present and evaluate the
ways in which results differ between
studies. The reader can then judge and
explore the reasons for variance in the
results and the degree to which the dif-
ference influences his or her ability to
use the conclusions derived from data
pooling [5]. Such exploration and di-
rection of anticipated effect should be
specified a priori to reduce the risk of
potentially arriving at spurious correla-
tions [10].

A major confounding factor identi-
fied in this review of PRP is the
heterogeneity of the included studies,
particularly with chronicity of injuries,
timing of interventions, outcomes re-
ported, and most importantly, a lack of
standardization in the application of
PRP. More than 40 commercial PRP
systems are available and each product
may contain differing concentrations of
platelets, leukocytes, and growth fac-
tors [2]. Included studies varied in
the timespan between PRP preparation
and delivery, method of delivery
(image, arthroscope, direct vision, or no
guidance), number of PRP applications,
and postoperative cointerventions [4].

@ Springer

Variability in the intervention, as iden-
tified by the study authors, may bias the
results (eg, comparing preparations
with high platelet concentrations versus
those with low concentrations). Overall,
the evidence was considered low qual-
ity, given the uncertainty related to
estimates of effect, according to the
GRADE approach.

Selective reporting was also identi-
fied by the study authors as a potential
bias in this review. Of the 19 included
trials, 11 did not provide a priori pro-
tocol or trial registration details for the
study, which may bias results in favor
of the intervention. Research trans-
parency is  improved  through
publication of such details and allows
for identification of selective reporting
such as adverse events or surrogate
outcomes, which may not be clinically
relevant.

Take-home Messages

This Cochrane systematic review and
meta-analysis found no  benefit
attributable to PRP for short-, medium-,
or long-term function. Short-term im-
provements in pain were identified but
the effect sizes were small, and

unlikely to be clinically important.
These results are similar to other recent
systematic reviews and meta-analyses
on this subject [9]. This review of
best available evidence adds to our
understanding that PRP use for mus-
culoskeletal soft tissue injuries 1is
currently unsupported.

This review highlights the difficulty
with assessment of the efficacy of PRP
interventions in orthopaedics and
leaves open the possibility that indeed
they are not effective. Factors include
the lack of standardization and sub-
stantial variations in the concentration
of platelets and growth factors among
available commercial PRP systems [2].
Furthermore, the most efficacious pla-
telet concentrations are not known,
dose-response curves are not linear,
saturation effects have been described,
and the ideal timing of intervention
and elution kinetics of growth factors
require further evaluation [2]. Current
evidence is not sufficient to conclude
that PRP provides clear clinical benefit
and augmentation of soft tissue heal-
ing. Further research through large
methodologically rigorous trials with
standardized PRP preparations are re-
quired to improve understanding
related to indications for PRP.
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Platelet-rich therapies for musculoskeletal soft tissue injuries
(Review)

Moraes VY, Lenza M, Tamaoki M]J, Faloppa E, Belloti JC

THE COCHRANE
COLLABORATION®

This is a reprint of a Cochrane review, prepared and maintained by The Cochrane Collaboration and published in The Cochrane Library
2013, Issue 12
htep://www.thecochranelibrary.com

WILEY

Platelet-rich therapies for musculoskeletal soft tissue injuries (Review)
Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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ABSTRACT
Background

Platelet-rich therapies are being used increasingly in the treatment of musculoskeletal soft tissue injuries such as ligament, muscle and
tendon tears and tendinopathies. These therapies can be used as the principal treatment or as an augmentation procedure (application
after surgical repair or reconstruction). Platelet-rich therapies are produced by centrifuging a quantity of the patient’s own blood and
extracting the active, platelet-rich, fraction. The platelet-rich fraction is applied to the injured tissue; for example, by injection. Platelets
have the ability to produce several growth factors, so these therapies should enhance tissue healing. There is a need to assess whether
this translates into clinical benefit.

Objectives
To assess the effects (benefits and harms) of platelet-rich therapies for treating musculoskeletal soft tissue injuries.
Search methods

We searched the Cochrane Bone, Joint and Muscle Trauma Group Specialised Register (25 March 2013), the Cochrane Central Register
of Controlled Trials (CENTRAL 2013 Issue 2), MEDLINE (1946 to March 2013), EMBASE (1980 to 2013 Week 12) and LILACS
(1982 to March 2012). We also searched trial registers (to Week 2 2013) and conference abstracts (2005 to March 2012). No language
or publication restrictions were applied.

Selection criteria

We included randomised and quasi-randomised controlled trials that compared platelet-rich therapy with either placebo, autologous
whole blood, dry needling or no platelet-rich therapy for people with acute or chronic musculoskeletal soft tissue injuries. Primary
outcomes were functional status, pain and adverse effects.

Data collection and analysis

Two review authors independently extracted data and assessed each study’s risk of bias. Disagreement was resolved by discussion or by
arbitration by a third author. We contacted trial authors for clarification of methods or missing data. Treatment effects were assessed
using risk ratios for dichotomous data and mean differences (MD) or standardised mean differences (SMD) for continuous data,
together with 95% confidence intervals. Where appropriate, data were pooled using the fixed-effect model for RR and MD, and the
random-effects model for SMD. The quality of the evidence for each outcome was assessed using GRADE criteria.

Platelet-rich therapies for musculoskeletal soft tissue injuries (Review)
Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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Main results

We included data from 19 small single centre trials (17 randomised and two quasi-randomised; 1088 participants) that compared
platelet-rich therapy with placebo, autologous whole blood, dry needling or no platelet-rich therapy. These trials covered eight clinical
conditions: rotator cuff tears (arthroscopic repair) (six trials); shoulder impingement syndrome surgery (one trial); elbow epicondylitis
(three trials); anterior cruciate ligament (ACL) reconstruction (four trials), ACL reconstruction (donor graft site application) (two trials),
patellar tendinopathy (one trial), Achilles tendinopathy (one trial) and acute Achilles rupture surgical repair (one trial). We also grouped
trials into tendinopathies’ where platelet-rich therapy (PRT) injections were the main treatment (five trials), and surgical augmentation
procedures where PRT was applied during surgery (14 trials). Trial participants were mainly male, except in trials including rotator
cuff tears, and elbow and Achilles tendinopathies.

Three trials were judged as being at low risk of bias; the other 16 were at high or unclear risk of bias relating to selection, detection,
attrition or selective reporting, or combinations of these. The methods of preparing platelet-rich plasma (PRP) varied and lacked
standardisation and quantification of the PRP applied to the patient.

We were able to pool data for our primary outcomes (function, pain, adverse events) for a maximum of 11 trials and 45% of participants.
The evidence for all primary outcomes was judged as being of very low quality.

Dara assessing function in the short term (up to three months) were pooled from five trials that assessed PRT in three clinical conditions
and used four different measures. These showed no significant difference between PRT and control (SMD 0.24; 95% confidence
interval (CI) -0.07 to 0.56; P value 0.13; 12 = 35%; 273 participants; positive values favour PRT). Medium-term function data (at six
months) were pooled from six trials that assessed PRT in five clinical conditions and used six different measures. These also showed no
difference between groups (SMD 0.06; 95% CI -0.39 to 0.51; P value 0.79; I2 = 64%; 262 participants). Long-term function data (at
one year) were pooled from 10 trials that assessed PRT in five clinical conditions and used six different measures. These also showed no
difference between groups (SMD 0.25, 95% CI-0.07 to 0.57; P value 0.12; 12 = 66%; 484 participants). Although the 95% confidence
intervals indicate the possibility of a slightly poorer outcome in the PRT group up to a moderate difference in favour of PRT at short-
and long-term follow-up, these do not translate into clinically relevant differences.

Data pooled from four trials that assessed PRT in three clinical conditions showed a small reduction in short-term pain in favour of
PRT on a 10-point scale (MD -0.95, 95% CI -1.41 to -0.48; 12 = 0%; 175 participants). The clinical significance of this result is
marginal.

Four trials reported adverse events; another seven trials reported an absence of adverse events. There was no difference between
treatment groups in the numbers of participants with adverse effects (7/241 versus 5/245; RR 1.31, 95% CI 0.48 to 3.59; 12 = 0%;
486 participants).

In terms of individual conditions, we pooled heterogeneous data for long-term function from six trials of PRT application during
rotator cuff tear surgery. This showed no statistically or clinically significant differences between the two groups (324 participants).
Pooled data for short-term function for three elbow epicondylitis trials (179 participants) showed a statistically significant difference
in favour of PRT; but the clinical significance of this finding is uncertain.

The available evidence is insufficient to indicate whether the effects of PRT will differ importantly in individual clinical conditions.
Authors’ conclusions

Overall, and for the individual clinical conditions, there is currently insufficient evidence to support the use of PRT for treating
musculoskeletal soft tissue injuries. Researchers contemplating RCTs should consider the coverage of currently ongoing trials when
assessing the need for future RCTs on specific conditions. There is need for standardisation of PRP preparation methods.

PLAIN LANGUAGE SUMMARY
Platelet-rich therapies for musculoskeletal soft tissue injuries
What is the medical problem?

Muscle, ligament and tendon injuries frequently occur during activities such as sports, and may be due to tissue degeneration. These
injuries are more frequent in particular parts of the body, such as the tendons located in the shoulder, elbow, knee and ankle.

‘What treatments are available?

Platelet-rich therapies for musculoskeletal soft tissue injuries (Review)
Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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Several treatment options are available. These include conservative methods, such as physical therapy, and surgery, for example to repair
torn tendons. Another, increasingly popular, therapy is platelet-rich therapy.

‘What is platelet-rich therapy?

Platelets form part of blood. They produce growth factors that assist in repair and regeneration of tissue. It is possible that if a high
concentration of platelets is applied to an injury, healing may progress faster. Platelet-rich therapy involves the production of a platelet-
rich (concentrated) fraction of the patient’s own blood. This is then applied, such as by an injection, to the site of injury.

Does it work?
This review set out to examine the evidence to see if platelet-rich therapy (PRT) works in practice.

We searched medical databases (until March 2013) and registers of new studies (until March 2012) and found 19 studies that compared
PRT with a control condition (such as no PRT). These involved a total of 1088 participants. Most participants were men, except in
trials involving shoulder (rotator cuff) injuries, and elbow and Achilles tendinopathies (sometimes called tendinitis), where similar
numbers of women were included.

The 19 trials covered eight types of injury, some of which were being treated surgically: rotator cuff tears (surgical repair) (six trials);
shoulder impingement syndrome (surgery to release trapped tissues in the shoulder) (one trial); tennis elbow (three trials); knee ligament
reconstruction using a section of tendon from the patient (four trials); the donor site of the tendon used for knee ligament reconstruction
(two trials); patellar tendinopathy (jumper’s knee) (one trial); Achilles tendinopathy (tendinitis) (one trial); and acute rupture of the
Achilles tendon (surgical repair) (one trial).

The quality of the evidence is very low, partly because most trials used flawed methods that mean their results may not be reliable.
The trials also used different ways of preparing and applying the platelet-rich plasma. We were only able to pool data for our primary
outcomes (function, pain, adverse events) for a maximum of 11 studies and 45% of participants.

When we pooled the limited data that was available for all these conditions, we found very weak (very low quality) evidence for a
slight benefit of PRT in pain in the short term (up to three months). However, pooled data do not show that PRT makes a difference
in function in the short, medium or long term. There was weak evidence that suggested that adverse events (harms) occurred at
comparable, low rates in people treated with PRT and people not treated with PRT.

In terms of individual conditions, we were able to pool results from six studies and found no differences in long-term function between
those who received PRT during rotator cuff surgery and those who did not. Pooled data for short-term function from three tennis
elbow studies showed a slight benefit for people receiving PRT but it is uncertain if this difference would actually be meaningful for a
patient.

In conclusion, the available evidence is insufficient to to support the use of PRT for treating musculoskeletal soft tissue injuries or show
whether the effects of PRT vary according to the type of injury. Any future research in this area should bear in mind the several studies
currently going on and should consider the need for standardisation of the PRP preparation.

Platelet-rich therapies for musculoskeletal soft tissue injuries (Review)
Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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