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This technology asssment report is based on research conducted by a contracted technology
assessment center, with updates as contracted by the Washington State Health Care Authority. This
report is an independent assessment of the technology question(s) described basedepmteal
methodological principles. The findings and conclusions contained herein are those of the investigators
and authors who are responsible for the content. These findings and conclusions may not necessarily
represent the views of the HCA/Agency ahds, no statement in this report shall be construed as an
official position or policy of the HCA/Agency.

The information in this assessment is intended to assist health care decision makers, clinicians, patients
and policy makers in making sound evidetased decisions that may improve the quality and €ost
effectiveness of health care servicdaformation in this report is not a substitute for sound clinical
judgment. Those making decisions regarding the provision of health care services shouldrabissi

report in a manner similar to any other medical reference, integrating the information with all other
pertinent information to make decisions within the context of individual patient circumstances and
resource availability.
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ABBREVIATIONS

ABL autologous blood injection

ADL: activities of daily life

AOFAS American Orthopaedic Foot and Ankle Society
ASES American Shoulder and Elbow Surgeons (standardized shoulder assessment)
Ct confidence interval

CMS ConstantMurley score (functional assessment of the shoulder)
DASH Disabilities of the Arm, Shoulder, and Hand
DN dry needling

EQS5D: EuroQoL Himension Questionnaire

EQVAS EuroQoL Visual Analog Scale

ESWT extracorporeal Bock wave therapy

F/U: follow-up

FADI Foot and Ankle Disability Index

FFi Foot Function Index

HA hyaluronic acid

HHS Harris Hip Score

HOS Hamstring Outcome Score

HR hazards ratio

HRQoL Health-Related Quality of Life

IKDC International Knee Dmumentation Committee
IQR inter-quartile range

KOOS Knee Injury and Osteoarthritis Outcome Score
LA local anesthetic

LEFS Lower Extremity Function Scale

LP-PRP leukocytepoor plateletrich plasma

LRPRP leukocyterich plateletrich plasma

MCPIE Mayo Clinic Performance Index of the Elbow
MD: mean difference

NC not calculable

NR not reported

NRS Numerical Rating Scale

NS not statistically significant

NSAID nonsteroidal antinflammatory drug

OA osteoarthritis

OMERCADARSI Committee andDsteoarthritis Research Society International Standing Committee
for Clinical Trials Response Criteria Initiative

PRP platelet-rich plasma

PRTEE PatientRated Tennis Elbow Evaluation
QoL quality of life

RCT randomized controlled trial
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RR

SD
SF36:
SMD
SPADI
TENS
TMa
VAS
VISAA:
WMD:
WOMAC
WORC

risk ratb

standard deviation

Short Form36

standardized mean difference

Shoulder Pain and Disability Index
transcutaneous electrical nerve stimulation
temporomandibular joint

Visual Analog Scale

Victorian Instituteof Sports Assessmetitchilles
weighted mean difference

Western Ontario and McMaster Osteoarthritis Index
Western Ontario Rotator Cuff Index
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Executive Summary

Introduction

Plateletrich Plasma (RP) injections and Autologous Blood Injections (ABI) are treatments utilized for a
variety of healing applications in sports medicfrend orthopedic mediciné’ Conditions where PRP or
whole blood injections are commonly utilized include refractory acute or chronic ligament injuries,
muscle strain injuries, cartilage injas, osteoarthritis, and tendinopathies. In particular, the use of PRP
and blood injections in sports medicine have seen a recent increase in public exposure, as many
professional athletes have elected to receive these treatments, especially PRP, ferrefaied

injuries.

The rationale behind ABI and PRP injections is to increase the concentration of-fgotethrich

platelets around the injured aredn general PRP formulations contaamincreaseof plateletsfrom

baseline count. Platelets contaaver 30 growth factors that aid in angiogenesis, cell growth and

division, and cell regeneratioR. 2 i K 2F (KS&aS GKSNILASA dziat Al S (GKS
PRP or ABI samples used in the injectieng aesult, there is little risk of transmissible diseases or
hypersensitivity reaction& Although the method of prepation can greatly vary, PRP preparation

involves at least one centrifugaticatepto isolate a platelerich buffy coathat can then be injected or

spun down againPlateletactivating factors like 10% calcium chloride or batrox&timay be aded to

PRP to stimulate platelets to release growth factors and increase recruitment of tissue repair factors. No
additional processing occurs for whole blood injections after venipuncture. Injection is usually
performed under ultrasound guidanééand can be repeated if needed. PRP and ABI outpatient
procedures. Systematic reviews have intiécblow incidence of PRP and ABllated adverse events for

the treatment of musculoskeletal disordets?’

Despite the use of PRP and whole blood injections for healing applications, the efficacy and safety for
PRP and whole blood injection treatments are not well established, as there is a lack of standardization
for PRP and ABI preparation. Additionally, while the technology to obtain PRP-égppidfed, PRP

itself is currently not indicated for direct injéon.®

Policy Context

Plateletrich plasma (PRP) and whole blood inj@as are proposed for a variety of healing applications.
Concerns are considered medium for safety, medium/high for efficacy and medium fer cost
effectiveness.

Objectives

To systematically review, critically appraise, analyze and synthesize researctcewdatuating the
comparative efficacy, effectiveness, and safety of PRP in adults for treatisculoskeletal soft tissue
injuries, tendinopathies, osteoarthritis, or low back paline differential effectiveness and safety of PRP
for subpopulations wilbe evaluated, as will the cost effectiveness.
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Key Questions
In patients with musculoskeletal soft tissue injuries, tendinopathies, osteoarthritis, or low back pain
(evaluated separately):

1.

What is the evidence of the shednd longterm efficacy and effdoveness of autologous PRP or
whole blood injections compared with alternative treatment options or no treatment/placebo?

What is the evidence regarding shoand longterm harms and complications of autologous PRP or
whole blood injections compared withiternative treatment options or no treatment/placebo?

Is there evidence of differential efficacy, effectiveness, or safety of autologous PRP or whole blood
injections compared with alternative treatment options no treatment/placebo? Include
considerator2 ¥ | 3SY ASEX NI OS:I SGKyAOAGex

What is the evidence of cosfffectiveness of autologous PRP or whole blood injections compared
with alternative treatment options?

Inclusion and exclusion criteria asammarized as follows:

1

= =

42042302y 2VYA

Population Patients with musculoskeletal soft tissue injuries, tendinopathies, osteoarthritis, or

low back pain.

Intervention: AutologousPRP or whole blood injections (injections used in conjunction with

other procedures such asgery will be excluded)
ComparatorsAlternative treatment(s), placebo, or no treatment

Outcomes:Function (primary), pain (primary), time to recovery, return to normal activities
(sports, work, or activity level), quality of life, patient satisfactiocureence, medication use,
secondary procedures (e.g., surgery), adverse events (primaryjeffestiveness (e.g., cost per

improved outcome), costtility (e.g., cost per quality adjusted life year (QALY), incremental cost

effectiveness ratio (ICER) oatnes

Study designEligible studies compared autologous PRP or whole blood injections with an
included comparator treatment utilizing a randomized or cohort study design. Case series

specifically designed to evaluate harms/adverse events that enrollezhat 100 patients and
that had followup of at least 70% of patients were considered for Key Question 2. Only RCTs
that stratified results by patient characteristics of interest so that statistical interaction (effect

moadification) could be evaluated weommnsidered for Key Question 3; subgroups of interest
included (but were not limited to): age, sex, race, ethnicity, socioeconomic status, payer, and
g2N] SNRa O2YLISyaliAz2yd C2NJ YSe ljdzSadArzy

(i.e., costeffectiveness, costitility, costminimization, and cosbenefit studies).

Methods
The scope of this report and final key questions were refined based on input from clinical experts from a
variety of disciplines and public comments received on draftdueestions. Clinical expert input was
sought to confirm critical outcomes on which to focus.

nx T2N

A formal, structured systematic search of the peeviewed literature was performed across a number
of databases including PubMed to identify relevant peereesd literature as well as other sources
(National Guideline Clearinghouse, Center for Reviews and Dissemination Database) to identify
pertinent clinical guidelines and previously performed assessments.
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Studies were selected for inclusion based on-gpedfied criteria detailed in the full report. All records
were screened by two independent reviewers. Selection criteria included a focus on studies with the
least potential for bias that were written in English and published in the-pedewed literature.

t SNIAYSYy(d &d0GddzRASE 6SNBE ONARGAOFEf&@ | LIIINIAASR AYRSLJ
Evidence (CoE) system which evaluates the methodological quality and potential for bias based on study
design as well as factors which may bias stsidin overall Strength of Evidence (SoE) combines the

appraisal of study limitations with consideration of the number of studies and the consistency across

them, directness and precision of the findings to describe an overall confidence regarding thigystabi

estimates as further research is available. Included economic studies were also formally appraised based

on criteria for quality of economic studies and pertinent epidemiological precepts.

Results

Overall, 54 randomized trials (in 56 publicatioasyi8 cohort studies were includedllo case series
focused on harms or full economic analyses were identified that met the inclusion crithga.
comparisons evaluated and their respective studies are listégeinable belowcomparisons of interest
not listed in the table below had no comparative evidence available that met the inclusion criteria.
Diagnoses for which comparative evidence was identified include tendinopathies (elbow epicondylitis,
Achilles tendinopathy, patellar tendinopathy, rotatorfttendinosis and/or partial tears), plantar
fasciitis, acute injuries (acute muscle injuries, Achilles tendon rupture, ankle sprain), osteochondral
lesions of the talus, temporomandibular joint (TMJ) dislocation, and osteoarthritis (OA) (knee OA, hip
OA,and TMJ OA). No comparative studies were identified that met the inclusion criteria for any other
diagnosis of interest.

Number of studies for each comparison of efficacy for included conditions of the lumbar and cervical
spine.

Comparisons Studies

TENDINOPATHIES

Elbow Epicondylitis

PRP vs. ABI 4 RCTS***>"

PRP vs. Conservative Control 8 RCTs (9 publicationg§?38:39:445289.7% cohort studie® "
PRP vs. Surgery 1 cohort study®

ABI vs. Conservative Control 6 RCT429324967

Achilles Tendinopathy

PRP vs. Conservative Control 2 RCTs (in three publicatioffs)*>*
ABI vs. Conservative Control 2 RCTS!
Patellar Bndinopathy
PRP vs. Conservative Control 2 RCTS"™
Rotator Cuff Tendinosis and/or partial tears
PRP vs. Conservative Control 2 RCT%* 1 cohort study{P
PLANTAR FASCIITIS
PRP vs. Conservative Control 5 RCT§%%46.723 cohort studies®©°
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Comparisons Studies

ABI vs. Conservative Control 3 RCTE3640
ACUTE INJURIES

Acute Muscle Injuries

PRP vs. Conservativer(ol 4 RCTR448:57
Achilles Tendon Rupture

PRP vs. Conservative Control 1 cohort study*
Ankle Sprain

PRP vs. Conservative Control 1 RC%
OSTEOCHONDRAL LESIONS OF THE TALUS

PRP vs. Hyaluronic Acid (HA) 1 RC®
TEMPOROMANDIBULAR JOINT (TMJ) DISLOCATION

ABI vs. Surgery 1 RC#
OSTEOARTRITIS (OA)
Knee OA

PRP vs. HA 6 RCT6 215363784 cohort studie¥ 20>

PRP vs. Corticosteroid 1 RC¥

PRP vs. Saline 2 RCTE™°

PRP vs. Exercise + TENS 2 RCTs*
Hip OA

PRP vs. HA 1RCY

TMJ OA

PRP vs. HA 1 RC¥

ABI: autologous blood jection; HA: hyaluronic acid; OA: osteoarthritis; PRP: platéthtplasma; RCT: randomized control
trial; TENS: transcutaneous electrical nerve stimulation; TMJ: temporomandibular joint

KQ1 Summary of Results:

TendinopathiesMore detailed summaries faeach tendinopathy can be found in the text and tables
below.In general, PRP and ABI resulted in outcomes that were the same or better than that of the
control treatment. Of the tendinopathies for which studies were identified, elbow epicondylitis fead th
most evidence for benefit with PRP. For PRP versus ABI, there was evidence of greater benefit with PRP
in the shortterm for both pain and function, and in the intermediaterm for function (but pain was

similar between groups); otherwise, no differescaere found between groups in any other outcome
reported although the evidence for primary outcomes was of insufficient quality. For PRP versus
conservative control interventions, pain and function (scores and success) results were similar between
groupsin the shortterm, but by the intermediatderm PRP was associated with better results than the
control group in terms of pain scores, pain success, and function (but there was no difference between
groups in function success). In the letegm, treatmentwith PRP led to better function scores, pain

scores, pain success, and fewer additional procedures. However, there was evidence from one trial that
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found that the PRP group was less likely to achieve full recovery/no symptoms than the steroid injection
group in the short, intermediate, and longerm. For ABI versus conservative control interventions, PRP
yielded better shortterm results with respect to pain and function scores, and similar results were seen
for pain scores in the intermediatierm; otherwise, the quality of the evidence available was

insufficient to draw conclusions for this comparison. For rotator cuff tendinopathy, there was evidence
of short and intermediateterm benefit with PRP versus conservative control in terms of function; pain
scores were also better with PRP but the quality of evidence was insufficient for both time fyrttse
longterm, function was similar between grougsor Achilles tendinopathy, there were no differences
between PRP (or ABI) and conservative contraligsdn any outcome reported. For patellar
tendinopathy, there was no difference between groups in pain or function in the $éort; the

evidence for intermediateand longterm pain and functiorwas insufficiento draw conclusions

Elbow Epicondylitis
PRP vs. ABFour RCT5**°>"! (and no cohort studieswere included which enrolled between 28 and
150 patients; the trials were found to be at moderately low (3 RCTs) or moderately high (1 RCT) risk
of bias. With respect to pmary outcomes, the report concluded that in the shiwtm, there was
greater improvement with PRP versus ABI in function (4 RCTs) and pain (3 RCTs) scores based on low
quality evidence. In the intermediatierm, while there was greater improvement with PRersus
ABI in function (3 RCT), there was no difference between groups in pain (2 RCTs) based on low quality
evidence. There was insufficient quality evidence for the following primary outcomes: no difference
between groups in longerm function and pai (1 RCT for each), and no difference between groups
in the percentage of patients who achieved pain success at any time point (1 RCT). There was no
evidence on function success. With respect to secondary outcomes, there was no difference between
groups inthe intermediateterm risk of surgery or the composite outcome of function success and no
surgery (1 RCT).

PRP vsControt Eight RCTEn nine publicationg§?2°238773924469 and two prospective cohort
studies®”*were includedThe trials enrolled between®and 240 patients and were found to be at
moderately high (6 RCTs) or moderately low (2 RCTS) risk of bias. The RCTs compared PRP to steroid
injections (5 RCTSs) or anesthetic injections (2 RCTs); one RCT compared PRP plus dry needling (DN) to
DN alone. Wh respect to primary outcomes, in the shdgrm, there were no differences between

PRP and control groups in any primary outcomes, including pain scores (7 RCTs, moderate quality
evidence), pain or function success (1 RCT for each, low quality evidemicefinction scores (7

RCTs, insufficient quality evidence). In the intermediate term, low quality evidence suggested that

PRP (versus control) resulted in significantly better function scores (5 RCTSs), pain scores (3 RCTs), and
pain success (1 RGdr PRP vs. steroid or anesthetic only), while there was low quality evidence of

no difference between groups in function success (1 RCT). In thédongthere was low quality

evidence of better function scores (3 RCTSs), pain scores (2 RCTs), and jegis @UBCT) with PRP

versus control; there was insufficient quality evidence for toergn function success with

inconsistent results between the 2 RCTs reporting. With respect to secondary outcomes, results were
mixed, with one RCT reporting that fewerddtibnal procedures with PRP versus steroid through the
longterm, while another RCT found that PRP patients were less likely than steroid patients to

achieve full recovery/no symptoms in the shoihtermediate, and longterm. The cohort studies

were atmoderately high risk of bias and enrolled 52 and 81 patients; both compared PRP to low level
laser radiation therapy. While one study reported no difference between groups in-short

intermediate, and longterm pain and function, the other found betteran scores in the PRP group

at these same time points.
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PRP vsSurgery One moderately high risk of bias retrospective cotaudy'® (N=79 (and no RCTSs)
was included and found no differences between groups in function, pain, symptoms, and secondary
outcomes through the intermediateerm (mean 1612 months followup).

ABI vs. ControlSixmoderately high risk of bias RGT'$*324%¢7 (three of which were quasi
randomized)nd no cohort studies were included that compared ABI to a conservative control
treatment (steroid in all 6 trials, one of which also compared ABI to extracorporeal shock wave
therapy (ESWT)). Trial size ran@ean 50 to 80 patients. With respect to primary outcomes, in the
short-term, there was low quality evidence of better function and pain scores (3 RCTs + 1 quasiRCT
each) with ABI. In the intermediaterm, while pain scores were better with ABI versus @itt(2

RCTs, low quality evidence), there was insufficient evidence regarding any difference between groups
in function scores (1 quasiRCT). In addition, there was insufficient quality evidence and unclear
results for the following: longerm function (1 gasiRCT), sheterm pain success (1 RCT + 1
quasiRCT), and intermediaterm pain success (better with ABI, 1 RCT). There was no evidence on
function success for any time point or for leteym pain or pain success. No secondary outcomes
were reported.

Achilles Tendinopathy
PRP vs. ControTwo RCTEn three publicationsf*** (and no cohort studieswere included that
compared PRP to a conservative control (saline injection or exercise); the trials were found to be at
moderately low (1 RCT) or moderately high (1 RCT) risk of bias. Trial size was 20 and 54 patients. With
respect to primary outcomes, there were no differences between groups in function scores as
measured in the shotterm (2 RCTs, moderate quality evidejdntermediateterm (2 RCTs, low
quality evidence), or lonterm (1 RCT, low quality evidence). No other primary outcomes were
reported. With respect to secondary outcomes, there were no differences between the PRP and
exercise groups in shorbr intermediate-term healthrelated quality of life or overall health state in
one RCT; the other trial reported no differences between the PRP and saline groups-n short
intermediate, or longterm patient satisfaction or return to sport as well as a similde ois
secondary procedures through the intermedigtrm.

ABIlvs. Control TwoRCT&! (and no cohort studidsvere included that compared ABI to a

conservative control: one trial compared ABI to DN (N=53) and the other trial compared ABI plus
exercise to exercise alone (40 tendons). The trials wereddare at moderately low (1 RCT) or
moderately high (1 RCT) risk of bias. With respect to primary outcomes, there was insufficient quality
evidenceregardingfunction scores in the shor{2 RCTsindintermediateterm (1 RCT). No other

primary outcomes wre reported. With respect to secondary outcomes, one trial reported no
differences between ABI and DN groups in intermediaten patientreported recovery or return to

sport.

Patellar Tendinopathy
PRP vs. ControTwoRCTS"® (and no cohort stdies) were included that compared PRP to a
conservative control: one trial compared PRP plus DN to DN alone (N=20) and the other trial
compared PRP to ESWT (N=46). The trials were found to be at moderately low (1 RCT) and
moderately high (1 RCT) risk o&&i With respect to primary outcomes, in the shtatm, there was
no difference between groups in function (2 RCTSs) or pain scores (2 RCTs) based on low quality
evidence. In the intermediateand longterm, the quality of evidence was insufficient for bopain
and function scoresNo other primary outcomes were reported. With respect to secondary
outcomes, results were mixed, with one trial reporting no differences between PRP and ESWT in
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short- or intermediateterm healthrelated quality of life, and thether trial reporting better long
term outcomes for pain during sports with PRP plus DN (although there were no differences between
groups in the shortor intermediateterm).

Rotator Cuff Tendinopathy
PRP vs. ControTwoRCT¥"*° and oneretrospectivecohort study® were included thatompared
PRP to a conservative control; the trials compared PRP to DN (both groups used same technique,
N=39) or to saline injections (N=40). The trials were found to be at low (1 RCT) and modenafgly lo
RCT) risk of bias. With respect to primary outcomes in the saod intermediate term, function
scores were better with PRP versus control based on moderate quality evidence (2 RCTSs); pain scores
were also better with PRP but the quality of evidemaes insufficient for both time points (1 RCT). In
the longterm, there were no differences between groups in function scores based on low quality
evidence (1 RCT). No other primary outcomes were reported. With respect to secondary outcomes,
one trial fourd no differences between PRP and saline groups in shiotérmediate, or longterm
health-related quality of life. The cohort study (N=50) was found to be at moderately high risk of bias
and reported better shorterm function with PRP but no differenbetween groups by the
intermediate term. Both groups had a similar risk of surgery through six months.

Plantar FasciitisMore detailed summaries for each tendinopathy can be found in the text and tables
below.In general, PRP and ABI resulted in outcsitiat were the same as that of the control

treatment. For PRP compared with conservative control treatments, shod intermediateterm pain

and function results were similar between groups, although {targ function scores were better with
PRP thantsroid injections. Results for secondary outcomes were mixed: there was no benefit with PRP
in short or intermediateterm disability but longerm symptoms were better with PRP versus steroid.
For ABI compared with conservative control treatments, stemn pain was worse with ABI versus
steroid, though intermediatéerm pain was similar between groups (as was shemmtl intermediate

term function, but the quality of the evidence was insufficient). While one trial found no differences
between groups imtermediateterm symptoms, results were mixed regarding repeat injections, with
one trial showing no difference between ABI and steroid groups in the $&ort and another finding

that more ABI patients required additional injections than steroid patiémtsugh the intermediate

term; the latter trial found no difference between ABI and anesthetic plus DN in the need for additional
injections through the intermediatéerm.

Plantar Fasciitis
PRP vs. ControFivemoderately high risk of bigd@CT&¢2193> gnd threeprospective cohort
studies®**® wereincluded. The trials compared PRP to steroid injection (3 RCTs), prolotherapy (1
RCT), ESWT or conservative careiél with both control groups) and enrolled between 21 and 60
patients each. With respect to primary outcomes in both the shand intermediateterm, there
was no difference between groups in function or pain scores based on low quality evidence (4 RCTs
for each). Irthe longterm, low quality evidence suggested better function scores with PRP versus
steroid (2 RCTskhile there wadnsufficient quality evidence of more PRP patients achieving
function success (1 RCT) and better pain scores with PRP stsid (1 RCTNo otherprimary
outcomes were reported. With respect to secondary outcomes, results were mixed, with one trial
reporting no differences between PRP and prolotherapy in storintermediateterm disability, and
the other trial reportingbetter longterm symptoms with PRP versus steroid (although there were no
differences between groups in the shedr intermediateterm). The cohort studies were all at
moderately high risk of bias and compared PRP to steroid injections, with 50 ta&ttpper study.
Function was better in PRP patients in the sh@studies) and intermediatierm (1 study)while
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results for pain were mixed (some studies showed no difference and some favored PRP) in both the
short (3 studies) and intermediatierm (2 studie¥. One study reported no difference between groups
in short and intermediateterm symptoms.

ABIlvs. Controf Threesmallmoderately high risk of bias RE*§*° (and no cohort studiesyere

included and compared PRP to steroid injections; two of the trials also compared ABI to éinesthe
plus DN. With respect to primary outcomes in 8tert-term, the ABI group had worse pain scores
than the steroid group (2 RCTs, low quality evidenadjle there was no difference between the ABI
and anesthetic plus DN group (1 RCT, insufficienttguealidencg. In the intermediateerm, there

was no difference between ABI and either control group in pain scores (3 RCTs, low quality evidence)
or in function scores (1 RCT, insufficient quality evidence). No other primary outcomes were
reported. Withrespect to secondary outcomes, one trial found no differences between ABI and both
comparator groups in intermediaterm symptoms. Results were mixed regarding repeat injections,
with one trial showing no difference between ABI and steroid groups inttbg-$erm and another
finding thatmore ABI patients required additional injections than steroid patients through the
intermediateterm; the latter trial found no difference betweefBl and anesthetic plus DN in the

need for additional injections througthne intermediateterm.

Acute Injury:More detailed summaries for each acute injury can be found in the text and tables below.
In general, there were no differences between PRP and conservative control groups, and for the primary
outcomes, any evidence othefit with PRP was of insufficient quality.

Acute Muscle Injury
PRP+ Conservative Care (CC) vs. ContfolurRCTE?**® were included trial size ranged from 28
to 80 patients each. One trial was foundite at low risk of bias, two at moderately low risk of bias,
and one at moderately high risk of bias. The trials compared PRP plus CC to either CC alone (2 RCTSs)
or plus saline injection (1 RCT). With respect to primary outcomes, there was low qualitycevafe
no difference in pain scores between groups (3 RGHhsji-term function was better with PRP plus
CC compared with CC alone (1 RCT), however the quality of evidence was insuffitient
intermediateterm, there was low quality evidence of ndfdrence between PRP plus CC versus
saline plus CC in function and pain scores (1 RCT each). No other primary outcomes were reported.
With respect to secondary outcomesort-term return to sport results were mixed, with two studies
finding better resultsvith PRP plus CC and one finding no difference between grQ@mestrial
reported no difference between groups in shetgrm recovery and patient satisfaction as well as in
intermediateterm symptoms, healthrelated quality of life, and return to sporth&re were no
differences between groups in4igjury rates in the short(2 RCTs), intermediat€l RCT), or long
term (1 RCT).

Acute AchillesTendon Rupture
PRP+CC vs. COnemoderately high risk of bias retrospective cohort sttfdyasincluded (N=145).
The only outcome reported was lostgrm function, for which there was insufficient quality evidence
of no difference in function scores between PRP plus CC compared with CC alone.

Ankle Sprain
PRP vs. Plab®: Onemoderately high risk of biaBC T’ wasincludedthat compared PRP injection
with saline injection (N=33). Only shdaerm pain and function were reported, for which there was
insufficient quality evidencefao difference between groups.
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Other injuries:

Temporomandibula Joint Dislocation

ABI vs. Intermaxillary Fixation (IMFPnemoderately high risk of bieRCT wasincluded(N=32). The
only outcome reported &s longterm recurrent dislocation, for which there wassufficient quality
evidence for a greater risk of recurrence of dislocation following PRP compared with IMF

Osteochondral Lesions of the Talus
PRP vs. Hyaluronic Acid (H&ne moderately highsk of bias quadRCT was included (N=29). With
respect to primary outcomes in both the sheand intermediateterm, PRP resulted in significantly
better function and pain scores compared with HA, though theiguaf evidence was insufficient.
No other primary outcomes were reported. With respect to secondary outcomes, the PRP group had
marginally better stiffness scores in the shtetm, and the difference reached significance for the
intermediateterm.

Osteaarthritis: More detailed summaries for each osteoarthritis can be found in the text and tables
below. Of thetypes of osteoarthritifor which studies were identifietknee, hip, and

temporomandibular joint (TMJ)bnly knee osteoarthritis had evidence loénefit with PRPEFor PRP

versus HAnjections, although there were no shetdrm differences between groups in pain or function,

by the intermediateterm, function scores were better and pain success more common in the PRP
(although there were no differeses between groups in function success or pain scores). In the long

term, pain and function success was more common and function scores were better with PRP (but there
were no differences between groups in pain scores). There was also evidence of hetteetliate-

and longterm healthrelated quality of life with PRP, although there were no differences between

groups in terms of patient satisfaction for these time perioler PRP versisteroid injections, there

was evidence of better shorand intermediateterm pain and function scores, however the quality of
evidence was insufficient to draw firm conclusions. For the comparison of PRP to saline injections, short
and intermediateterm pain and functiorscoreswere better with PRP, as was intermedidégm patient
satisfaction and healtnelated quality of life. For PRP versus exercise (with or without TENS), there were
no differences between groups in any primary outcomes. For hip and TMJ osteoarthritis, outcomes were
similar between PRP and HA injeatgroups.

Knee Osteoarthritis
PRP vs. H/Six RCT$"4%%2°3 andfour cohort studies (3 prospective>*® and 1 retrospectivé?)
were included. The RCTs enrolled between 9% B2 patients; trials were found to be at low (2
RCTs), moderately low (2 RCTs), or moderately high (2 RCTSs) risk of bias. With respect to primary
outcomes, in the shorterm, there was no difference between groups in function (4 RCTs, moderate
guality evdence) or pain (1 RCT, low quality evidence) scores. linttenediateterm, function
scores were better with PRP (5 RCTs, moderate quality evijjérmeever it was unclear whether
functional success was more common following PRP versus HA (2dRGjislity evidence);
intermediateterm pain scores were similar between groups (3 RCTs, moderate quality evidence)
while pain success was more common following PRP (2 RCTs, moderate quality evideheé)ng-
term, function success was more common faling PRP (1 RCT, low quality evidence), and function
scores were slightly better with PRP (3 RCTs, low quality evidencejetomgain success was more
common following PRP (1 RCT, low quality evidgrd#ough longtierm pain scores were similar
between groups (3 RCTs, low quality evidence). No other primary outcomes were reported. With
respect to secondary outcomesealth-related quality of lifewas similar between groups in the
shortterm (1 RCT)Yhesame or better (varying by outcome measure) WRP across in the
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intermediateterm (2 RCTs), and better with PRP in the {tmrgn (2 RCTsPatientsatisfactionwas

similar between groups in the intermediatend longterm (1 RCT each), and medication use was
similar between groups through six montisRCT)The cohort studies enrolled between 60 and 150
patients each; all were considered to be at moderately high risk of bias. Function scores were better
in the PRP group in in the shderm (in 3 of the 4 studies and similar between groups in theahd
intermediateterm (3 studies). Pain was better in both the sh@# studies) and intermediateerm (2
studies). One study also reported better intermedid¢em healthrelated quality of life and patient
satisfaction with PRP.

LRPRP vs. Steroidne moderately low risk of biaRCT° was includedN=48) that foundetter
short- and intermediateterm pain and function scores with {HRP versus corticosteroid injection,
although the quality of evidence was insufficieNto otherprimary outcomes were reported. With
respect to secondary outcomes, there was no difference between groupsaiith-related quality of
life in the shortterm, but by theintermediateterm, this outcomewas better in the PRP grouphere
was no difference between groups in medication use throsighmonths.

PRPvs. SalineTwomoderately low risk of bias RC¥s (and no cohort studiesyere included; trial

size was 78 and 136 patients. With respect to primary outcomehgishort-term, function and pain

scores were better in the PRP versus saline groups (1 RCT each, low quality evidence). Similarly, in the
intermediateterm, function (2 RCTs) and pain (1 RCT) scores were better in the PRP versus saline
groups based on lowuality evidenceNo other primary outcomes were reported. With respect to
secondary outcomes, in thiatermediateterm, both trials reported that patient satisfaction was

more common in the PRP group, and one trial found better he@ldited quality ofife with PRP.

PRP vs. ExercigeTENSTwomoderately low risk of bias RC¥s(and no cohort studiesyere

included; one compared LRRP plus exercise to exercise alone (N=65), the other compared PRP to
exercise plus transcuteeous electrical nerve stimulation (TENS) (N=54). With respect to primary
outcomes, in the shortand intermediate term, there were no clear differences between groups in
function or pain scores (1 RCT for each) based on insufficient quality evidencieNpramary
outcomes were reported. With respect to secondary outcomes, there was no difference between
groups in shortor intermediateterm quality of life (1 RCT each); in additianetaminophen use was
higher in the PRP plus exercise group than tkerese alone group through six months

Hip Osteoathritis
PRP vs. HXOnemoderately low risk of biaRCtwas includedN=104) With respect to primary
outcomes, there were no differences between PRP and HA groups in,shtatmediate, or long
term function or pain scores based on lowadjty evidence. No other primary outcomes were
reported. The only primary outcome reported was medication use, which was similar between
groups at all three time points.

TMJOsteoarthritis
PRP vs. HfOnemoderatelyhigh risk of bias R&Wwas includedN=50) There were no clear
differences between PRP and HA groups in shimtermediate, or longterm function or pain scores
based on insufficient quality evidence. No other outcomes were reported.
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KQ2: Summaryf Results

More detailed summaries can be found in the text and tables befdiwncluded comparative studies

were evaluated for harms and complications. In addition, case series specifically designed to evaluate
harms were considered for inclusion, hever none were identified that met the inclusion criteria.

Across all included studies there was no evidence of any serious adverse events with any intervention or
control treatment. The most common reerious adverse events was injectisite pain (both dring

and after the injection), which may be more common following PRP or ABI injection than other
injections.

KQ3 Summary of Results

More detailed summaries can be found in the text and tables belmwxthis key question, RCTs that

stratified on patent characteristics of interest, permitting evaluation of effect modification were

considered for inclusion. Subgrougkinterest included (but were not limited to): age, sex, race,
SGKYyAOAGEET &a20A2S02y2YAO ail AlRE<Sinclude®tGeNduate tifeR ¢ 2 NJ S|
efficacy or safety of PRP or ABI versus comparators of interest were asdaggeneral, there was very

little reporting of differential efficacy and safety; all evidence that was identified was of insufficient

guality to drawfirm conclusions.

KQ4 Summary of Results
No formal economic analyses were identified that met the inclusion criteria.

Strength of Evidence Summaries

The following summaries of evidence have been based on the highest quality of studies available.
Additional information on lower quality studies is available in the report. A summary qfriheary

outcomes for each key question are provided in the tables below and are sorted by comparator. Details
of other outcomes are available in the report.

Key Questin 1Strength of Evidence Summary: Elbow Epicondylitis Efficacy Results

Reasons for

Outcome  Follow-up RCTs [\ Downgrading Conclusion Quality

Elbow EpicondylitisPRPvs. ABI
Function |Any 0 RCTs No evidence. Geee
success INSUFFICIEN
Function |Shortterm |4RCTs = |RoB (-1), SMD 0.31 (95% CI 0.06, 0.56) 4 Gs ¢
(various (Creaney, 260 |Imprecisioff | ConclusionSignificantly greater LOW
measures] ZRgffasadat (-1) improvement with PRP vs. ABI as
Raeissadat evaluated by PRTEE, MMCPIE, an
2014b, Liverpoolelbow score.
Thanasas)
Intermediate| 3RCTs = |RoB (-1), SMD 0.48 (95% CI 0.21, 0.75) & Gee
term (Creaney, 220 |Imprecisioff | ConclusionSignificantly greater LOW
ng"lzsadat (-1) improvement with PRP vs. ABI as
Thanasas) evaluated by PRTEE, MMCPIE, an
Liverpool elbow sae.
Longterm |1RCT N= |RoB (-1), MD 5.0 (95% G4.2, 14.2) Geee
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Reasons for

Outcome  Follow-up RCTs N Downgrading Conclusion Quality
(Raeissadat | 61 |Imprecisiort® | ConclusionInsufficient strength of |INSUFFICIEN
20142) -2) evidence prevents firm conclusians
Pain Shortterm |1RCT = |RoB (-1), RR1.0 (95% CI 0.7, 1.4) Geee
success (Raeissadat | 61 |Imprecisiort® | Conclusioninsufficient strength of |INSUFFICIEN
CKHPp 20142) (-2) evidence prevents firm conclusians
improve
ment)
Intermediate| 1 RCT = |RoB (-1), RR1.1 (95% CI 0.8, 1.4) Geee
term (Raeissadat | 61 |Imprecisioff® | Conclusioninsufficient strength of |INSUFFICIEN
20143) (-2) evidence prevents firm conclusiang
Longterm |1RCT = |RoB(-1), RR1.2 (95% CI1 0.9, 1.8) Gees
(Raeissadat | 61 |Imprecisioff® | Conclusioninsufficient strength of | INSUFFICIEN
20143) (-2) evidence prevents firm conclusions
Pain Shortterm [3RC$ = |RoB(-1), WMD-0.8 (95% G11..3,-0.2) aaee
(VAS (Raeissadat | 130 |Imprecisioff |ConclusionSignificantly greater LOwW
(0-10) 20143 (-1) improvement vith PRP vs. ABI in V,
Raeissadat -
worst)) 2014b. pain.
Thanasas
Intermediate| 2 RCTs = |RoB (-1), WMD-0.6 (95% Ci1.4, 0.1) a G
term (Z%iiissadat 90 |Imprecisiofi |ConclusionNo difference between LOwW
Than:sa)s 1) groups.
Longterm |1RCT = |RoB (-1), MD-0.6 (95% Cl1.8, 0.6) Geee
(Raeissadat | 61 |Imprecisioff® | ConclusionInsufficient strength of |INSUFFICIEN
20142) (-2) evidence prevents firm conclusians
Elbow EpicondylitisPRP vs. Control*
Function |Shortterm |1 RCT N=99 | RoB (-1), RR 1.0 (95% CI1 0.7, 1.4) a G
Success (Lebiedzinshi Imprecisioi | ConclusionNo difference between LOW
(various (-2) PRP and steroid groups in the
measures] FOKAS@SYSyid 27F ¢
scores (i.e., scoresZb on 3100
scale).
Intermediate| 1 RCT N=99 | R&B" (-1), RR 1.0 (95% CI1 0.8, 1.3) G aee
term (Lebiedzinshi Imprecisiorf | ConclusionNo difference between Low
(-1) PRP and steroid groups in the
I OKAS@SYSyld 2F ¢
scores (i.e., scoresZb on 6100
scale).
Longterm |2 RCTs |N=199 RoB (-1), Conclusioninsufficient results Qeee
(Gosens, Inconsistency| preclude firm conclusions: INSUFFICIE]
Lebiedzinshi (1), 1 %25% reduction in DASH scores
Imprecisiort no re-intervention: 73% vs. 39%
(-1) (RR 1.9 (95% CI 1.3, 2.8), 1 RC]

(N=100)Lebiedzinski)
fTa+SNE 3I22Reé 51! {
scores @25 on 0100 scale)81%

vs. 78% (RR 1.0 (95% CI1 0.8, 1.
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Outcome

Followup

RCTs

N

Reasons for

Conclusion

Quality

Downgrading

1 RCT (N=9%osens)

Function |Shortterm |7 RCTs |N=545 RoB (-1), Conclusioninsufficient strength of Geee
(various (Gautam, Inconsistenc§/ evidence precludes firm conclusior] INSUFFICIE]
measures] gfsgehas‘ (D, 1 DASH, MMCPIEPRTEE disabilit)
Lebiedzinski, imprecisiol |\ 535 (95% C16.27, 158), 7
vadav, (1) RCTs (N=548}
Behera, = autam, Krogh, Goseng
Mishra) Lebiedzinski, Yadav, Behera, Mishra)
Onetrial includedin the pooled
analysis reported two additional
functional outcomes:
1 No difference ilMMCPIE: MD 0.6
(95% Ci1.6, 2.8), 1 RCT (N=30)
(Gautam);
1 Better Oxford Elbow Scogein
control (steroid) groupMD-2.4
(95% Ci4.6,-0.2), 1 RCT (N=30)
(Gautam)
Intermediate| 5 RCTs  |N=372/RoB (-1), ConclusionSignificantly greater G Gs e
term gautam, Imprecisiorf |improvement with PRP vs. contras LOW
L;;Z'(‘;'mski’ (-1) evaluated by:
Behera, 1 DASH, MMCPIPRTEBVMD-
Mishra) 7.67(95% C¢11.67,-3.67), 5 RCT}{
(N=372) (Gautam, Gosens, Lebiedzinsk
Behera, Mishra
Onetrial included in the pooled
analysis reported similar results wif
two additional functional outcomes;
9 Oxford Elbow Score: MD 4.9 (95
Cl 1.5, 8.4), 1 RCT (N=@tjutam
1 MMCPIE: MD.2 (95% CI 5.2,
12.7), 1 RCT (N=3@autam)
Longterm |3 RCTs [N=223 RoB (-1), WMD-14.1 (95% GP2.8,-12.3) G aee
(Gosens, Imprecisio | ConclusionSignificantly greater LOW
EZ?I':;Z'”SK" (-1) improvement with PRP vs. contras
evaluated bythe DASH and MMCPI
outcome measures.
Pain Shortterm |1 RCT N=192/ RoB (-1), RR 1.1 (95% CI 0.9, 1.4) G aee
Success (Mishra) Imprecisio | ConclusionNo difference between LOW
(various (-1) groups in the percentage of patient
measures] achieving a@5%decrease in VAS
scores (75% vs. 66%).
Intermediate| 1 RCT N=119 RoB (-1), RR 1.2 (95% Cl 1.2, 2.6) Gdee
term (Mishra) Imprecisiofi | ConclusionSignificantly more PRP LOwW
(-1) vs. steroid patients achieved#®0%
decrease in VAS scores (82% vs.
60%).
Longterm |1 RCT N=100 RoB (-1), RR 0.2 (95% CI 0.05, 0.9) G aee
(Gosens) Imprecisiofi | ConclusionSignificantly more PRP LOwW
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Reasons for

Outcome  Follow-up RCTs N Downgrading Conclusion Quality

(-1) vs. steroid patients achievedi@5%
decrease in VAS scores without re
intervention (77% vs. 43%).

Pain Shortterm |7 RCTs |[N=471{ RoB (-1) ConclusionNo difference between a a Ge
(various (Gautam, groups(regardless of control MODERATE
measures] Er‘zfgehns' treatment) as evaluated by:

Behera, 1 VAS or PRTEE pa®MD 0.02

Stenhouse, (95% C10.22, 0.25), 6 RCTs

Mishra, (N=279) (Gautam, Gosens, Krogtiadav,

Yadav) Behera, Stenhouse)

1 VAS pain (% improvemeng5%
@dad® nT2 O6a5 bwki

RCT (N=192Zyishra)

1 Activity-related pain (Nirschl):
SMD-0.29 (95% GD.86, 0.29), 2
RCT$N=49 (Behera, Stenhouse)

Intermediate| 3 RCTs  |N=154 RoB (-1), ConclusionOverall, therewvas a G
term (PRP v{ (Gautam, Imprecisioff | significantly greater improvement LOW
steroid or LA ggﬁ:gs) (-1) with PRP vs. steroid or LA:

1 VAS painSMD-1.17 (95% Gl
1.71,-0.62), 3 RCTs (N=154)

(Gautam, Gosen&eherg

1 VAS pain (% improvement) (for
PRP vs. steroidj2% vs. 56% (ML
bwkb/ X LIb{40%
(Mishra)

1 Activity-related pain (Nirschl):
SMD-2.06 (95% CGB.10,-1.02), 1
RCTN=24)Behera)

Intermediate| 1 RCT N=25| RoB (1), |Conclusioninsufficient strength of Geee

term (PRP +| (Beherd Imprecisiort® | evidence prevents firm conclusion | INSUFFICIE)
DN vs. DN) (-2) 1 VASpain: SMD-0.09 (95% Cil
0.88, 0.69)

1 Activity-related pain (Nirsch
SMD-0.22 (95% GL.01, 057)

Longterm |2 RCTs [N=124 RoB (-1), ConclusionSignificantly greater G Gee
(Gosens, Imprecisioff  |improvement withPRP: LOW
Behera) (-1) 1 vs. steroid as evaluated by VAS:

SMD-0.76 (95% GL.17,-0.36), 1
RCT, (N=10@Fosens)

1 vs. LA as evaluatdry VASSMD-
2.09 (95% GB.14,-1.04), 1 RCT
(N=24)Behera)

1 vs. LA as evaluated bygtavity-
related pain (NirschlSMD-1.66

(95% Ci2.64,-0.69),1 RCT (N=24
(Behera)

Elbow Epicondylitis! . L @a® / 2y G NRBf k
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Reasons for

Outcome  Follow-up RCTs Downgrading Conclusion Quality
Function |Any 0 RCTs No evidence. Geee
success INSUFFICIEN
Function |Shortterm |3RCTs = |RoB (-1), SMD-0.87 (95% GI..41,-0.33) I° = & Ge e
(various (Arik, Singh, | 238 | Imprecisiof | 74% LOwW
measures] Kazem), (-1) ConclusionSignificantly greater
1 quasi improvement with ABVs. steroid as
RCT evaluated by PRTEE, qDASH, and
(Ozturan) . .
Upper Extremity Functional Scale
Intermediate{ 1 quasi = | RoB”(-2), |ABIvs. steroid: MB6.4 (95% Gl Beee
term RCT 37-38 | Imprecisiori® [11.9,-0.9) INSUFFICIEN
(Ozturan) (-2) ABI vs. ESWT: MD 1.5 (95%A@
7.4)
Conclusionlinsufficientstrength of
evidenceprecludes firm conclusions)
Longterm |1 quasi = | RoB”(-2), |ABIvs. steroid: MEB.9(95% C} Gees
RCT 37-38 | Imprecisiort® | 15.1,-2.7) INSUFFICIEN
(Ozturan) (-2) ABI vs. ESWT: MD.9(95% Ci6.1,
4.3
ConclusionInsufficientstrength of
evidenceprecludes firm conclusions)
Pain Shortterm |3 RCTs = |RoB (-1), ConclusionSignificantly geater G Ge ¢
(various (Arik, Singh, | 250 | Imprecisioff |improvement with ABI vs. steros Low
measures, Kazem, (-1) evaluated by
ég‘;as* 1 VAS pain: SMID.8 (95% GIL.2, -
0.5), 4 RCTs (N=250)
(Ozturan) a . .
1 Activity-related pain (Nirschl):
SMD-0.8 (95% G1.2,-0.1), 3
RCTs (N=17Q)ojode, Jindal, Kazemi)
Intermediate| 2 RCTs = RoB (-1), |ConclusionSignificantly greater a G
term (Dojade, 140 | Imprecisioff |improvement with ABI vs. steroas LOW
Arik) (-1) evaluated by
1 VAS pain: SMI.8 (95% CHL.2,-
0.5), 2 RCT#N=140)
1 Activity-related pain (Nirschl):
SMD-0.6 (95% Cl1.13,-0.1), 1
RCT(N=60)Dojode
Longterm |0 RCTs No evidence. Geee
INSUFFICIEN
Pain Shortterm |1 RCT = |RoB”(-2), Conclusioninsufficientstrength of Geee
Success (Dojodg, 110 |Inconsistency| evidence prevents firm conclusion | INSUFFICIE)
1 quasi (-1), 9! { AYLNRBOGSYSy/{
RCTindal) Imprecisiof 3.0 (95% C1 0.3, 27), 1 RCT (N=
(-1) (no difference between groups)
(Dojodé
T PatientNB LI2 NIi SR & O
NB f A 9B®58 0B.Wy 0.6), 1
RCT (N=60) (better in steroid
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eaS0o O
O ome ollo 0 R 0 0 Qua
Do grading
group)@indal)

Intermediate| 1 RCT = |RoB(-1), RR 1.9 (95% CI1 1.3, 2.9) Geee
term (Dojode) 60 |Imprecisiort® | Conclusioninsufficientstrength of |INSUFFICIE]

(-2) evidenceprecludes firm conclusions
Longterm |0 RCTs No evidence. Geee

INSUFFICIEN

* PRP vs. control comparators:
1 Gautam, Gosens, Krogh, Yadav, Lebiedzinski: PRP vs. steroid injection
1 Mishra, Behera: PRP vs. LA
1 Stenhouse: PRP + DN vs. DN
Ul . L gad O2y iNRf O2YLI NIXG2NARY
1  Arik, Dojode, Jindal, Kazemi, Ozturan, Singh: ABI vs. steroid injection
1  Ozturan: ABI vs. ESWT
4p-values werereported by the trial; Spectrum was unable to confirm due to missing SDs

Reasons for downgrading:
1. Serious risk of bias: the majority of studies violate@ or more of the criteria for good quality RCT (or cohort study)
related to the outcome reprted (see Appendix for details)
2. Inconsistency: differing estimates of effects across trials
3. Imprecise effect estimate for a continuous outcome: wide (or unknown) confidence interval and/or small sample size
4. Imprecise effect estimate for a dichotomoustoome: small sample size and/or confidence interval includes both
negligible effect and appreciable benefit or harm with PRP/ABI
5. Risk of bias downgraded an additional level-@&odue to quasirandomized nature of the majority of studies (patients
NI yARI2ZSRé o0& fAOASNYIFGS tt20FGA2y 0o
6. Imprecision downgraded an additional level (2p because evidence was based on a single small study.
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Key Question 1 Strength of Evidence Summary: Achilles Tendinopathy Efficacy Results

Reasondor

Outcome Followrup RCTs N Downgrading Conclusion Quality

Achilles Tendinopathy: PRP vs. Control*

Function | Any 0 RCTs No evidence. Geee
success, INSUFFICIEN
Pain
success,
Pain
Function [ Shortterm |2 RCTS| = |Imprecisiof |WMD-1.5 (95% GiL1.3, 8.4) a a Ge
(VISAA (de 73 [(-1) ConclusionNo difference between MODERATE
(0-100 Jonge, groups.
(best)) Kearney)
Intermediate{ 2 RCTs = |Incorsistency|WMD-6.5 (95% GPR5.7, 12.7) G Ge s
term (de 73 [(-1), ConclusionNo difference between LOW
Jonge, i
canney) Imprecisiort | groups.
(1)
Longterm |1 RCT = |Imprecisiof* | MD 6.6 (95% G5.1, 18.3) & Ge e
(de 54 |(-2) ConclusionNo difference between LOwW
Jonge) groups.

Achilles TendinopathyABIvs. Controk

Function | Any 0 RCTs 1 No evidence. Geee
success, INSUFFICIEN
Pain
success,
Pain
Function | Shortterm |1RCT | N=28 |RoB (-1), MD 9.3 (95% @.1, 16.5 Gees
(VISAA | (ABI vs. (Pearson} tendons| Imprecisior | ConclusionGreater improvement |INSUFFICIE]
(0-100 | exercise) (-2) with ABI; insufficienstrength of
(best)) evidence prevents firm conclusion
Shortterm  [1RCT | N=50 |RoB (-1), MD 0.3 (95% G8.1, 8.7) Geee
(ABI vs. DN)| (Bel) Imprecisiort® | ConclusionNo difierence between | INSUFFICIE]
(-2) groups; insufficienstrength of
evidence prevents firm conclusion.
Intermediate] 1 RCT = |RoB (-1), MD-1.2 (95% G110.2, 7.8) Geee
term (Bell) 50 |Imprecisiort* | ConclusionInsufficientstrength of INSUFFICIEN
(-2) evidence preventfirm conclusion
Longterm |0 RCTs No evidence. Geee
INSUFFICIER

* PRP vs. control comparators:
1 De Jonge: PRP vs. saline injection
1 Kearney: PRP vs. exercise
Ul . L gad O2yGNBE O2YLI NI G2NARY
 Bell: ABI vs. DN
1 Pearson: ABI + exercise vsegreise (results reported per tendon)
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Reasons for downgrading:

1. Serious risk of bias: the majority of studies violate@ or more of the criteria for good quality RCT (or cohort study)
related to the outcome reporte@see Appendix for details)

2. Inconsistewry: differing estimates of effects across trials

3. Imprecise effect estimate for a continuous outcome: wide (or unknown) confidence interval and/or small sample size

4. Imprecision downgraded an additional level (&pbecause evidence was based on a siagiall study

Key Question Strength of Evidence Summary: Patellar Tendinopathy Efficacy Results

Reasons for

Outcome  Followup RCTs Downgrading Conclusion Quality

Patellar TendinopathyPRPvs. Control*

Function [Any 0 RCTs No evidence. Geee
success, INSUFFICIEN
Pain

success

Function |Shortterm 2RCTs = RoB (-1), ConclusionNo difference adse
(various (Dragoo, 67 Imprecisioﬁ (- | between groups as evaluated LOW
measures) vetrang 1) by:

1 VISAP:WMD 7.4 (95% CI
1.5, 16.2), 2 RCTs, N=67

9 kLysholm: MD 2.7 (95% ClI
25.4, 20.0), 1 RCT, N=21
(Dragoo)

9 Tegner: MD 0.9 (95% CI 0.7
2.5), 1 RCT, N=Zfragoo)

Intermediate |1 RCT =  |RoB (-1), MD 13.0 (3.0, 23.0))VISAP) Geee
term (PRP vs/| (Vetrang 46  |Imprecisiod* | 1 ConclusionSignificantly INSUFFICIEN
ESWT) (-2) greater improvenent with

PRP vESWTinsufficient

strength of evidence
prevents firm conclusions.

Intermediate |1 RCT = RoB (-1), ConclusionNo difference Geee
term (PRP + |(Dragog 17 Imprecisiot® | between groupsinsufficient | INSUFFICIEN
DN vs. DN) (-2) strengt of evidence prevents

firm conclusions:

1 VISAP:MD -4.3 (24.0, 15.4)

1 Lysholm: MD15.5 (95% Gl
33.3, 2.3), 1 RCT, N=(\OTE:
Due to baseline imbalances,
k[ eaKz2ftyYy ¢l a If§
favored the DN group (MEB0.7
(95% Ci50.3,-11.1)).(Dragoo)

Teqier: MD-0.6 (95% GCR.6,
1.4), 1 RCT, N=10%agoo)

Longterm 1RCT = RoB (-1), MD 13.7 (95% CI 4.6, 22.@n Geee
(Vetrang 46  |Imprecisiod* |VISAP) INSUFFICIEN
(-2) ConclusionInsufficient

strength of evidence prevents
firm conclusions

Pain Shortterm 2RCTs N= RoB (-1), WMD-0.7 (95% GIL..8, 0.4) a daee
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Outcome

Followup

RCTs

Reasons for
Downgrading

Conclusion

Quality

(VAS
(0-10)
(worst))

(Dragoo, 67 Imprecisiori (- | ConclusionNo difference LOW
Vetrang 1) between groups.
Intermediate |1 RCT =  |RoB (-1), MD-1.5 (2.7,-0.3) Gees
term (PRP vs/| (Vetrang 46  |Imprecisiof* |ConclusionSignificantly greatel INSUFFICIEN
ESWT) (-2) improvement with PRP vs.
ESWTinsufficient strength of
evidence prevents firm
conclusions.
Intermediate |1 RCT = RoB (-1), MD-0.1 €2.2, 2.0) Geee
term (PRP + |(Dragog 17 Imprecisiot® | ConclusionNo difference INSUFFICIEN
DN vs. DN) (-2 between groupsinsufficient
strength of evidence prevents
firm conclusions.
Longterm 1RCT =  |RoB (-1), MD-1.7 €2.9,-0.5) Gees
(Vetrang 46 |Imprecisiot* |Caclusion Insufficient INSUFFICIEN
(-2) strength of evidence prevents
firm conclusions:

DN: dry needling; ESWT: extracorporeal shock wave therapy
* Comparators:
1 Dragoo: PRP + DN vs. DN alone
Y Vetrano: PRP vs. ESWT

Reasons for downgrading:

1. Serious risk dbias: the majority of studies violatezhe or more of the criteria for good quality RCT (or cohort study)
related to the outcome reporte@see Appendix for details)

2. Inconsistency: differing estimates of effects across trials

3. Imprecise effect estimate fa continuous outcome: wide (or unknown) confidence interval and/or small sample size

e

Imprecision downgraded an additional level (&) because evidence was based on a sisglall study

Key Question Strength of Evidence Summary: Rotator Cuff Terudiis and/or Partial Tear Efficacy

Results

Outcome Followup

RCTs

\

Reasons for
Downgrading

Conclusion

Quality

Rotator Cuff Tendinosis and/or partial tear: PRP vs. Control*

Function | Any 0 RCTs 1 No evidence. Geee
or pain INSUFFICIEN
success
Function [ Shortterm |2 RCTs = | Imprecisiodl | MD-13.5 (95% GPR4.8,-2.2)(Rha) aade
SPAI (Khesikburun= 72 |(-1)  Median 27.6 vs. 45.3, p=N&sikburun) | MODERATE
(0-100 Rha) ConclusionGreater functional
(worst)) improvement with PRP vs. control.
Intermediate{ 2 RCTs = | Imprecisiodl | MD-11.8 (95% GP2.5,-1.1)(Rha) a4 Ge
term (Khesikburuna 70 |(-1) | Median 21.7 vs. 40.9, p=N&sikburun) | MODERATE
Rha) ConclusionGreater functional
Autologous Blood or Platelet-Rich Plasma Injections: Final Evidence Report Pagel9
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RCTs N

Outcome Followup

Reasons for
Downgrading

Conclusion

Quality

improvement with PRP vs. control.
Longterm |1 RCT = | Imprecisiot*| Median 14.6 vs. 15.4, p=NS aaee
(Kesikburun] 40 |(-2) ConclusionNo difference between LOwW
groups.
Pain Shortterm |1 RCT = |RoB (-1), MD-5.2 (95% GB.5,-0.9) Gees
(VAS (Rha) 32 | Imprecisiori*| ConclusionInsufficient strength of INSUFFICIEN
(0-100) (-2) evidence pevents firm conclusions.
(worst))
Intermediatel 1 RCT = |RoB (-1), MD-4.7 (95% GB.9,-0.5) Bees
term (Rha) 30 |Imprecisiort*| Conclusioninsufficient strength of INSUFFICIE]
(-2) evidence prevents firm conclusions.
Longterm |0 RCTs Noevidence. Geee
INSUFFICIEN

DN: dry needling; ESWT: extracorporeal shock wave therapy

* Comparators:

1 Rha: PRP vs. DN alone (both used same technique)

1

Kesikburun: PRP vs. saline injectio

Reasons for downgrading:

n

1. Serious risk of bias: the majority of stad violatedone or more of the criteria for good quality RCT (or cohort study)
related to the outcome reporte@see Appendix for details)

2. Inconsistency: differing estimates of effects across trials

3. Imprecise effect estimate for a continuous outcome: wideunknown) confidence interval and/or small sample size

4. Imprecision downgraded an additional level {8p because evidence was based on a single small study.

Key Question IStrength of Evidence Summary: Plantar Fasciitis Efficacy Results

Reasons for

Follow-up RCTs N

Outcome Downgrading Conclusion Quality
Plantar Fasciitis: PRP vs. Conservative Control*
Function |Short, 0 RCTs No evidence. Geee
success |intermediate] INSUFFICIEN
term
Longterm |1 RCT |N=46RoB (-1), RR 1.8 (95% CI 1.0, 3.2), p=0.04 Beee
(Jain) (60 | Imprecisiori®| ConclusionInsufficient strength of INSUFFICIEN
heels)| (-2) evidence prevents firm conclusions.
Function |Shortterm (4 RCTs = |RoB (-1), ConclusionNodifference between a G
(various (Jain, Kim, | 134 |Imprecisiof |groups. However: LOW
measures] ncngi\;\é) (-2) Three trials reported o difference
between groups (regardless of control
treatment) as evaluated by:
1 AOFAS Ankle and Hindfoot scale:
1 MD-2.7 (95% ClL1.1,5.7), 1 RCT
Autologous Blood or Platelet-Rich Plasma Injections: Final Evidence Report Page20
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Reasons for

Outcome  Follow-up RCTs N Downgrading Conclusion Quality

(N=46, 60 heelg)ain)
1 Median: 86 vs. 80 (MD NRDY, 1
RCT (N=32&hew, PRP + CC vs. ESWT|
1 Median: 86 vs. 80 (MD NR/NC), 1
RCT (N=28rhew, PRP + CC vs. CC))
1 FFI total scoreMD 0.1 (95% C44,
44), 1 RCT (N=2@)m)
1 FFI activity limitation subscale scorg
MD 2.3 (95% GV.8, 12), 1 RCT
(N=20)Kim)

In contrast, one trial reported a better

outcome following PRP vs. steroid:

91 AOFAS Ankle and Hindfoot scale
YSRALFLY dp Qad ywm
LF ndnms X wvonw) ¢ O

Intermediate| 4 RCTs = |RoB (-1), ConclusionNo difference between aaee
term (Jain, Kim, | 134 |Imprecsior® |groups. However: LOwW
Chew, (_1)
Monto)

Three trials reported o difference
between groups (regardless of control
treatment) as evaluated by:
1 AOFAS Ankle and Hindfoot scale:
1 MD 4.7 (95% G8.3, 12.7), 1L RCT
(N=46, 60 heelg)ain)
1 Median: 90 vs. 90 (MD NR/NC), 1
RCT (N=32Fhew, PRP + CC vs. ESWT
1 Median: 90 vs. 87 (MD NR/NC), 1
RCT (N=28rhew, PRP + CC vs. CC))
9 FFI total scoreMD-16.1 (95% Gb7,
35), 1 RCT (N=2®im)
9 FFI activity limitation subscale scorg
MD 0.9 (95% G10.8, 12.6), 1 RCT
(N=20)(Kim)

In contrast, one trial reported a better

outcome following PRP vs. steroid:

1 AOFAS Ankle and Hindfoot scale
YSRALFY dn @a® T1n
LF n®dnms 3 wMvonw) ¢ O

Longterm |2 RCTs = |RoB (-1), ConclusionSignificantly greater a G
(Jain, 86 |Imprecisioil |improvement with PRP vs. steroid as LOw
Monto) (-1) evaluated by theAOFAS Ankle and

Hindfoot scale:

 MD 13.4 (95% Cl 4.6, 22.3), 1 RCT
(N=46, 60 heelg)ain)

faSRAIYY ¢H @Qad p
LF n®dnms I Mvonw)/ ¢ O
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Outcome

Follow-up

RCTs

Reasons for

Conclusion

Quality

Pain
success

Any

0 RCTs

Downgrading

No evidence.

aee€e

INSUFFICIEN

Pain
(VAS
(0-100)
(worst))

Shortterm

4 RCTs
(Jain, Kim,
Chew,
Tiwari)

RoB (-1),
Imprecisior}

(-1

ConclusionNo difference between

groups. However:

Three trials reported o difference
between groups (regardless of control
treatment) as evaluated by:
1 VAS pain:
1 MD 0.7 (95% G1.0, 2.4), 1 RCT
(N=46, 60 heelg)ain)
1 Median: 4 vs. 4 (MD NR/NC), 1 R
(N=32)(Chew, PRP + CC vs. ESWT)
1 Median: 4 vs. 4 (MD NR/NC), 1 R
(N=28)(Chew PRP + CC vs. CC)
9 FFI pain subscale scoMD -0.6 (95%
Clgl7, 16), 1 RCT (N=2@)m)

In contrast, one trial reported a better

outcome following PRP vs. steroid as

evaluated by:

1 VAS painMD-0.8 (95% ClL.1,-0.5),
1 RCT (N=6Qjiwari)

0 dee
LOW

Intermediate]
term

4 RCTs
(Jain, Kim,
Chew,
Tiwari)

174

ROB (-1),
Imprecisiort

(-1

ConclusionNo difference between
groups. However:

Three trials reported o difference
between groups (regardless of control
treatment) as evaluated by:
1 VASpain:
1 MD 0.4 (95% G1.5, 2.3), 1 RCT
(N=46, 60 heelg)ain)
1 Median: 2 vs. 3 (MD NR/NC), 1 R
(N=32)(Chew, PRP + CC vs. ESWT)
1 Median: 2 vs. 3 (MD NR/NC), 1 R
(N=28)(Chew, PRP + CC vs. CC)
1 FFI pain subscale scoMb 7.7 (95%
Cl-29, 14), 1 RCT (R8) (Kim)

In contrast, one trial reported a better
outcome following PRP vs. steroid as
evaluated by:

VAS painMD-0.8 (95% G1..1,-0.5), 1
RCT (N=6QYiwari)

0 aeé
LOW

Longterm

1RCT
(Jain)

N=46
(60
heels)

RoB (-1),
Imprecisiorf®

(-2)

MD-2.0 (95% GB.9,-0.1), 1 RCT (N=4
60 heels)

Conclusioninsufficient strength of
evidence prevents firm conclusions.

aeee

INSUFFICIEN

Autologous Blood or Platelet-Rich Plasma Injections: Final Evidence Report
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Reasons for

Outcome  Follow-up RCTs N Downgrading Conclusion Quality

Plantar Fasciitis: ABI vs. Ggervative Control

Function, | Any 0 RCTs 1 No evidence. Geee
Pain INSUFFICIER
success
Function |Shortterm |0 RCTs 9 No evidence. deee
(AOFAS INSUFFICIER
Ankle and
Hindfoot)
Intermediate] 1 RCT = |RoB (-1), Condusion Insufficient strength of Geee
term (Kiter) 29- |Imprecisiori”| evidence prevents firm conclusions. |INSUFFICIEN
30 |(-2) 1 ABI vs. steroid: MD 0.8 (95%-C1.2,

12.8), 1 RCT (N=29)
1 ABIvs. LA + DN: MD 2.7 (95%/C2,
12.6), 1 RCT (N=30)

Longterm |0 RCTs No evidence. Geee
INSUFFICIEN
Pain Shortterm, |2 RCTs = |RoB (-1), ConclusionSignificantly worse G G
(VAS) ABI vs. (Kalaci, 111 |Imprecisiodl |improvement with PRP vs. steroid as LOwW
steroid Lee) (-1) evaluated by VAS pain
1 WMD 1.68 (95% CI 0.70, 2.66)
Shortterm, |1 RCT = |RoB (-1), ConclusionInsufficient strength of Geee
ABI vs. LA +| (Kalaci) 50 |Imprecisioni®|evidence prevents firm conclusions. |INSUFFICIEN
DN -2) 1 MD-0.30 (95% GL.80, 1.20)
Intermediate{ 3 RCTs = |RoB (-1), ConclusionNo difference between G G
term, ABI vs| (Kalaci, 140 |Imprecisiol | groups as evaluated by VAS pain LOW
steroid Kiter, Lee) (1) T WMD 1.09 (95% @0.09, 2.27)
Intermediate{ 2 RCTs = |RoB (-1), ConclusionNo difference between G Gs s
term, ABI vs| (Kalaci, 80 |Imprecisioll |groups as evaluated by VAS pain LOW
LA+DN |Kien) (-1)  WMD 0.27 (95% @0.82, 1.36)
Longterm |0 RCTs No evidence. Geee
INSUFFICIEN

DN: dry needling; ESWT: extracorporeal shock wave thetaylocal anesthetic
* Comparators:

1 Jain, Monto, TiwariPRP vssteroidinjection

1 Kim PRP vrolotherapy

 Chew: PRP vs. ESWT vs. CC

W' yrotS G2 OFrtOdzZ 4GS STFSOG aAril S o6aidzRe NBLR2NISR YSRALY

4p-values wereeported by the trial; Spectrum was unable to confirm due to missing SDs
§Comparators:

1 Kalaci, Kiteri.ee PRP vssteroid injection

1 Kalaci, Kiter: PRP vs. LA + DN

Autologous Blood or Platelet-Rich Plasma Injections: Final Evidence Report Page23
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Reasons for downgrading:

1. Serious risk of bias: the majority of studies violate@ or more of the criteria for good quality RCT (or cohort study)
related to the outcome reportedsee Appendifor details)

2. Inconsistency: differing estimates of effects across trials

w

Imprecise effect estimate for a continuous outcome: wide (or unknown) confidence interval and/or small sample size

4. Imprecise effect estimate for a dichotomous outcome: small sarsigke and/or confidence interval includes both
negligible effect and appreciable benefit or harm with PRP/ABI
5. Imprecision downgraded an additional level (&) because evidence was based on a siaglall study

Key Question IStrength of Evidence Summargcute Muscle Injury Efficacy Results

Outcome Follow-up

RCTs

N

Reasons for
Downgrading

Conclusion

Quality

Acute Muscle InjuryPRPvs. Control*

Function | Any 0 RCTs No evidence. Geee
success, INSUFFICIEN
Pain
success
Function | Shortterm |1 RCT =|RoB (-1), Subjective global function scores100 Geee
(various) (Bubnoy | 30 |Imprecisioi*| (best)), PRP + CC vs. CC: 92 vs. 74 (M| INSUFFICIEN
(-2) NR/NC, p<0.09
Conclusioninsufficient strength of
evidence prevents firm conclusions.
Intermediatel 1 RCT =|Imprecisiort*| MD -3 95% CH12, 7) & Ge e
term (Reuring 80 |(-2) ConclusionNo differencebetween LOwW
groups as evaluated by H@werall (0
100 (best)).
Longterm |0 RCTs No evidence. Geee
INSUFFICIEN
Pain Shortterm |3 RCTs =|RoB (-1), ConclusionNo difference between G Gs s
(various) (Bubnov, | 136 Imprecisiofi |groups. However: LOwW
Reurjnk, (1)
Hamid)

Three trials reported o difference
between groupgregardless of control
treatment) as evaluated by:
1 VAS pain
1 MD-0.1 (95% GD.5, 0.3), 1 RCT
(N=78) (Reurink)
1 Mean: 0.4 vs. 1.0MD NR/NC,
p<0.0819), 1 RCT (n=3@ubnoy
1 BPISF paininterferenceas assessed
overtimei g -q185+0.130(95%
Cl-0.44,-0.07) (NOTE: p=NS as
reported by trial even though the 95%
Cl suggests otherwis@)amid)

In contrast, one trial reported a better

outcome following PRP vs. steroid as

evaluated by

1 BPISF pain severity as assessedr
time:i 5 -G.390+0.142 (95% Gl

Autologous Blood or Platelet-Rich Plasma Injections: Final Evidence Report
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Reasons for

Outcome Followup RCTs N .
Downgrading

Conclusion Quality

0.67,-0.11)(Hamid)
Intermediate{ 1 RCT = | Imprecisiort*| ConclusionNo differencebetween & B¢
term (Reuring 80 |(-2) groups as evaluated the following HOS LOwW
scales (6100 (best)):
9 HOSSoreness: ME2 (9946 CH1, 7)
(Reurink)
1 HOSPain: MD 1 (95% €, 10)(Reurink)
Longterm |0 RCTs No evidence. Geee
INSUFFICIE)

BPISF: Brief Pain Invente§hort FormCC: conservative car€j: confidence interval; HOS: Hamstring Outcome Shiide;

mean dfference; NRS: numerical rating scale; PRP: platielefplasma; QoL: Quality of Life; RCT: randomized controlled trial;
VAS: visual analog scale.

* PRP vs. control comparators:
Y Bubnov, Hamid, HamiltolPRP CGss.CC
1 Reurink PRP- CGrs.Saline + CC
Wp-values weraeported by the trial; Spectrum was unable to confirm due to missing SDs

Reasons for downgrading:

1. Serious risk of bias: the majority of studies violate@ or more of the criteria for good quality RCT (or cohort study)
related to the outcone reported(see Appendix for details)

2. Inconsistency: differing estimates of effects across trials

3. Imprecise effect estimate for a continuous outcome: wide (or unknown) confidence interval and/or small sample size

4. Imprecision downgraded an additional lé\{so-2) because evidence was based on a siagiall study
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Key Question Strength of Evidence Summary: Acute Achilles Tendon Rupture Effectiveness Results

Outcome Followup  Studies N REEEEL TO' Conclusion Quality
Downgrading

Acute Achilles TendoRupture PRP+ CC vs. CC

Function |Any 0 studies No evidence. Geee

success, INSUFFICIEN

Pain

success,

Pain

Function |[Short, 0 studies No evidence. Geee

(Leppilahtif intermediate] INSUFFICIEN

score term

Longterm |1 retro. =|RoB (-1), Conclusioninsufficient strength of Geee

cohort 100| Imprecisiori| evidence precludes firm conclusions. |INSUFFICIEN
study (-1)
(Kanik)

Reasons for downgrading:
1. Serious risk of bias: the majority of studies violatee or more of the criteria for good quality R@T ¢ohort study)
related to the outcome reporte@see Appendix for detajls
2. Inconsistency: differing estimates of effects across trials
3. Imprecise effect estimate for a continuous outcome: wide (or unknown) confidence interval and/or small sample size

Key Question 1 Strength of Evidence Summary: Ankle Sprain Efficacy Results

Reasons fo

r . .
Outcome  Followup RCTs N DowngradinJ Conclusion Quality

Ankle SprainPRP vs. placebo (saline)

Function [ Any 0 studies No evidence. Geee
success, INSUFFICIEN
Pain

success

Function | Shortterm 1RCT N=|RoB (-1), MD 3.9 (95% G4.4, 12.2 Geee
(LEFS (0 (Rowden | 33| Imprecisiorf*| ConclusionInsufficient strength of INSUFFICIEN
80 2015) -2) evidence prevents firm conclusians

(best)) 6bh¢9y 5dz28 (2 ol &Svas

calculated and favored the PRP group (MD |
(95% Cl 4.5, 14.7))

Intermediate |0 studies No evidence. Geee

, longterm INSUFFICIEN
Pain Shortterm 1RCT N=|RoB (-1), MD-0.5 @5% Ci2.0, 1.0) Geee
(VAS (0 (Rowden | 33| Imprecisiori*| ConclusionInsufficient strength of INSUFFICIEN
10 2015) -2) evidence prevents firm conclusions.
(worst)) 6bh¢9oy 5dz28 (2 0 IWASSA

calculated and favored the PRP group (MB
(95% Ci2.6 t0-0.6))

Intermediate, | O studies No evidence. Aeee
longterm INSUFFICIEN
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Cl: confidence interval; LEF: Lower Extremity Function 3¢Blemean difference; PRP: platelith plasmaRCT: randomized
controlled trial;VAS: visual analog scale.

Reasons for downgrading:
1. Serious risk dbias: the majority of studies violatemhe or more of the criteria for good quality RCT (or cohort study)
related to the outcome reportedsee Appendix for detajls
2. Inconsistency: differing estimates of effects across trials
3. Imprecise effect estimate fax continuous outcome: wide (or unknown) confidenceimal and/or small sample size
4. Imprecision downgraded an additional level (&pbecause evidence was based on a single small study.

Key Question 1 Strength of Evidence Summary: Osteochondral Lesifaihe Talus Efficacy Results

Conclusion Quality

Reasons for
Downgradin

Outcome  Follow-up RCTs N

Osteochondral lesions of the talu®RP vs. HA

Function [ Any 0 studies No evidence. Geee

success, INSUFFICIEN

Pain

success

Function | Shortterm |1 quasi = |[RoB*(-2), |ConclusionInsufficient strength of Gees

(various) RCT 29 Imprecisior‘qi’5 evidence precludes firm conclusions: INSUFFICIEN
(zl\giiz_)Dan (-2) 1 nVAS functiof0-10 (worst)): MD1.3

(95% Ci2.4,-0.2) (NOE: Due to baseline
imbalances, followup scoresvere also
assessed angrovided similar results (Mb
2.4 (95% GB.9,-0.9))

1 Subjective global function/disability {0
100 (best)): MD 19.0 (95% CI 6.5, 31.

9 AOFAS modified Ankle and Hindfoot
Scale (AL00 (best)): MD 8.5 (95% ClI
0.3, 17.0Xp=0.05)

Intermediate | 1 quasi = |RoB"(-2), Conclusioninsufficient strength of Geee
term RCT 29 Imprecisioﬁ’S evidence precludes firm conclusions: INSUFFICIEN
(Zhgiiz-)Dan (-2) 1 nVAS functiorf0-10 (worst)):MD-1.6

(95% Ci2.7, -0.5) (NOE: Due to baseline
imbalances, followup scoresvere also
assessed angrovided similar resultd{D -
2.7(95% Ci4.3,-1.12))

1 Subjective global function/disability {0
100 (best)): M18.0 (95% 8.8, 30.2

9 AOFAS modified Ankle and Hindfoot
Scale (AL00 (best)): M[14.2(95% CI

5.4,23.0
Longterm 0 studies No evidence. Geee
INSUFFICIEN
Pain Shortterm |1 quasi = |[RoB*(-2), |MD-2.1 @5% Ci3.4,-0.8) Gess
(VAS (0 RCT 29 Imprecisioﬁ’S Conclusioninsufficient strength of INSUFFICIEN
10 (Mei-Dan (-2) evidence pregnts firm conclusions:
(worst)) 2012) 6bh¢9oyY 5dz28 G2 o WASKdsA
alsocalculated ando difference was seen
between groupgMD-0.6 (95% Ci1.6,0.4)).
Intermediate |1 quasi | N= |RoB*(-2), |MD-2.2(95% C43.6,-0.8) Geee
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REERS foj

Outcome  Follow-up RCTs N

Downgradin Conclusion Quality
term RCT 29 |Imprecisiori® | Conclusioninsufficient strength of INSUFFICIHN
(Mei-Dan (-2) evidence prevents firm conclusions:
2012) 6bh¢9oyY 5dz8 G2 o NWASHSA

alsocalculated ando difference was seen
between groupgMD-0.7 (95% G117, 0.3).

Longterm 0 studies No evidence. Geee
INSUFFICIEN

AOFAS: American Orthopaedic Foot and Ankle Society; Cl: confidence interval; HA: Hyalurdvii2: Aeéin difference; PRP:
plateletrich plasmaRCT: randomized controlled tri®AS: visual analagale.

Reasons for downgrading:
1. Serious risk of bias: the majority of studies violated or more of the criteria for good quality RCT (or cohort study)
related to the outcome reporte@see Appendix for detajls
2. Inconsistency: differing estimates of ets across trials
Imprecise effect estimate for a continuous outcome: wide (or unknown) confidence interval and/or small sample size
4. Risk of bias downgraded an additional level-@adue to quasiandomized nature of t majority of studies (patients
GNF YR2YAT SRE o6&)FfOaSNYyLGS tft201GA2Y
5. Imprecision downgraded an additional level (&) because evidence was based on a siagiall study

w

Key Question 1 Strength of Evidence Summary: Temporomandibular Joint Dislocation Efficacy Results

Reasons for

Outcome  Followup RCT N Downgrading Conclusion Quality

Temporomandibular Joint DislocatioABI vs. IMF
Pain or Any 0 No evidence. Qeee
function studies INSUFFICIEN
success,
Pain or
function
scores
Recurrencq Short, 0 No evidence. Gege
of intermediate] studies INSUFFICIEN
dislocation | term

Longterm |1 RCT | N=|RoB (-1), RR 2.7 (95% C1 0.9, 8.3); ABI50% vs. H Gé¢¢e¢

(Hegab) | 32 |Imprecisiof*|19% INSUFFICIEN
(-2) Conclusioninsufficient strengthof
evidence prevents firm conclusions.

ABI: autologous blood injection; IMF: intermaxillary fixation; RCT: randomized controlled trial; RR: relative risk.
Reasons for downgrading:
1. Serious risk of bias: the majority of studies violate@& or more of the criteria for good quality RCT (or cohort study)
related to the outcome reportedsee Appendix for detajls
2. Inconsistency: differing estimates of effects across trials
3. Imprecise effect estimate for a continuous outcome: wide (or unknaenfidence interval and/or small sample size
4. Imprecision downgraded an additional level (&) because evidence was based on a single small study
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Key Question 1 Strength of Evidence Summary: Knee Osteoarthritis Efficacy Results

Outcome

Followup

RCTs

Reasons for

Conclusion

Quality

Knee OAPRPvs.HA

Downgrading

Function
Success
(various
measures)

Shortterm

0 RCTs

No evidence

aeee

INSUFFICIEN

Intermediate
cterm

2 RCTs
(Vaguerizo,
Sanchez
2012)

N =
272

Inconsistency)

(1),

Imprecisiori

(1

Conclusion:lt is unclear whether
functional success is more common
following PRP vs. HA

OMERAGDSARSEspondes*: The
proportion ofrespondes was
statistically similar between groups
based on pooled analysis, however:

9 One trial reported no differere
between groups (RR 1.07 (95% (
0.80, 1.43))Sanchez 2012)

9 The other trial reported
significantly more responders wit
PRP (RR 3.08 (95% CI 1.90, 4.9:
(Vaquerizo);

The same trial reporting significantly
more responders also reported that
more PRP thaHA patients achieved
functional success for the following

(Vaquerizo:

WOMAC Physical Function
%0 /> R SRRNB (950601 2
7.6) 60% vs. 17%
% p /&> R SRRNB (950601 1
9.3) 40% vs. 11%
WOMAC Stiffness
1% o k2 RS 22N &19
1.2,3.9), 52% vs. 27%
1% p e RS 239384-Ca §
1.0, 5.1) 35% vs. 16%
Lequesne Index
1 %30% decreas&®R 5.095% ClI
2.5,10.1)73% vs. 17%
1% p ae€ereaseRR 7.0 (95% Cl
1.7, 29.2,29% vs. 4%,

0 aeé
LOW

Longterm

1RCT
(Vaquerizo)

96

Impredsion"®

(-2)

ConclusionSignificantly more PRP
than HApatients achieved30% and
50% or more decreasa the following
measures, however wide Cls sugges

estimate instability:

G aeé
LOW
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Reasons for

NEIE Downgrading

Outcome Conclusion

Follow-up

Quality

WOMAC Physical Function
%0 /> R SRRNMBIS% SIYS,
7.7), 54% vs. 1%
IT%xpm> RSONSBL
0%, p<0.01
WOMAC Stiffness
1% o /K2 RSONS I 3
2.0, 11.5), 52% vs. 12%
1% prE: RSONSI &
1.9, 32.9), 33% vs. 5%
Lequesne Index
1 %30% decrease: RR 23.0 (3.2,
163.6), 48% vs. 2%
Tx pr:  REEADNIR|68.§
19% vs. 2%

ax
(0p)

Y

QD
w»

w»

Function |Shortterm |4 RCTs = |RoB (-1) ConclusionNo difference between a a Ge
(various) (Sanchez | 575 groups based on the following: MODERATE
\2/012' . 1 Lequesne IndexMD-0.20 (95% ClI
aquerizo,
Cerza, -1.0, 0.60) 2 RCTs (N=272¥anchez
Filardg 2012, Vaquerizo).
1 WOMAC, IKDGMD0.57(95% CI
0.60, 1.7%,2 RCTs (N303 (Cerza,
Filardo)
1 KOOS subates or Tegner scores
no difference between groups in
trial (Filardo)

Intermediate{ 5 RCTs = |RoB (-1) SMD0.84 (95% CI 0.19,1.48) aa Ge

term (Cerza, 747 ConclusionSignificantly better MODERATEH
\S/zcr‘]‘éﬁ:?' function with PRP versus Hidased on
2012, WOMAC total and IKDC scores. Notj
Filardg that High statistical heterogeneity
Gormeli) (P=94%)may in part bedue to

differences in the ragnitude of effect
estimates failure of two trials
(Sanchez, Vaquerizo) to reach
statistical significance and limitations
of the random effects model.

Longterm |3 RCTS = |RoB (-1), ConclusionFunction may be improve] & Ge ¢
(Vaquerizo | 412 Imprecisioft | following PRP as evaluated by: LOW
ngéssadat (1) . WOMAC totahnd IKDC scores
Filardg SMD 0.66 (95% CI 0.01, 1,31=

0.05 3 RCTs (NAL2)(vaguerizo,
RaeissadatFilardg

1 WOMAC Stiffness: SMDO0 05
% CD.32, 1.49)2 RCTs (N=229)
(Vaguerizo, Raeissadpt

1 WOMAC Physical Function: SM[|
0.93 5% C0.19, 1.67)2 RCTs
(N=229)vauerizo, Raeissadpt
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Outcome

Follow-up

RCTs

Reasons for
Downgrading

Conclusion

Quality

However

Onetrial included in thepooled
analysigeported no difference for
any KOOS subscale or the Tegner
Score (Filardo)

Pain Short, long |0 RCTs No evidence. Geee
Success |term INSUFFICIEN
0 Xp of?
X H IR :
decrease if
WOMAC
pain score)
Intermediate| 2 RCTs |N =|Imprecisioff | Conclusion:Significantly greater a a Ge
term (Sanchez | 272]|(-1) improvement wth PRP v&HA based | MODERATH
2012, on >50% decrease in WOMAC pain
Filardg
score:
1 Both trials reported significantly
greater improvement with PRP:
(RR 5.2 (95% Cl 2.18, 12.41) in ¢
trial (vaquerizoput results were
marginally significant in the other
(RR 1.5895% CI 1.0, 2)%sanchez
2012).
However, in one of these trials, therg
was no difference between treatmen|
T 2 NWogacrease in WOMAC pain
score RR 1.08 (95% CI 0.8, 12gnthez
2012).
Pain Short, 0 RCTs No evidence. Geee
Success |intermediate; INSUFFICIEN
0 X 0 JE [term
X p JE:
decrease ir
WOMAC
pain score)
Longterm |1 RCT N =|Imprecisioit® | ConclusionSignificantly more PRP a G
(Vaquerizo) | gg | (-2) than HApatients achievegbain LOW
success:
%0 /> R SRRNHISBHS .1,
11.5)
Tx%p m> R SRRNEIOZECY
1.81, 95)
Pain Shortterm |1 RCTs = |RoB (-1), MD-0.1, 95% Gb.63, 5.43 & B¢
(various) (Filardg 192|Imprecisiol | ConclusionNo difference between LOwW
(-2) treatments in pain based on the KO(
Pain subscale.
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Outcome

Follow-up

RCTs

Reasons for
Downgrading

Conclusion

Quality

Intermediate{ 3 RCTs = | Inconsistency| SMD-0.45, 95% GlL.14, 0.24 aade
term (vaquerizo, | 455 (-1) ConclusionNo difference between MODERATE
gg;;:hez groups based ongnled WOMAC and
Filardo) KOOS pain subscaldsconsistency
and wide confidence intervatmth
likely stemfrom the smallest trial
showing asignificantly better results il
the PRP groupraquerizowhile the
other two trials s showed no
difference between group&anchez,
Filardo)
Longterm |3 RCTs = |RoB (-1), SMD-0.49 (95% GIL.16, 0.18) & Ge e
(Vaquerizo, | 412 | Inconsistenc§| ConclusionNo difference between LOW
Raeissadat (-1) groups based ongonled WOMAC and
2015, . )
Filardo) KOOS pain subscaldsiconsistency
and wide confidence intervalsoth
likely stemfrom the smallest trial
showing asignificantly better results il
the PRP groupraquerizowhile the
other two trials showed ndlifference
between groupsgRaeissadatrilardo)
Knee OALRPRP vs. @tcosteroid
Function |Any 0 RCTs No evidence Geee
Success, INSUFFICIEN
Pain
success
Function |Shortterm |1 RCT = |RoB (-1), Conclusioninsufficient strength of
(KOOS (Forogh) 41 |Imprecisiof® | evidence preents firm conclusions: Geee
Symptoms (-2) 1 KOOS SymptomsD14.7 5% CI INSUFFICIEN
ADL, 3.4,259
Sporting 1 KOOS ADL: M2D.3 (95% CI 9.5,
Subscales) 31.1)
1 KOOS Sporting ability: MD7
(95% C13.1, 8.5)
Intermediate] 1 RCT = |RoB (-1), Conclusioninsufficient strength of Geee
term (Forogh) 41 |Imprecisiori® | evidence prevents firm conclusions: [ INSUFFICIEN
(-2) 1 KOOS Symptoms&D19.8 (95% C
11.8, 27.8)
1 KOOS ADL: MI2.0 (95% CI 0.93|
23.1)
1 KOOS Sporting ability: MD.3
(95% C13.6, 5.7)
Longterm |0 RCTs No evidence. Geee
INSUFFIENT
Pain(KOO{ Shortterm |1 RCT = |ROB (-1), Conclusioninsufficient strength of Qeee
pain and (Forogh) |41 |Imprecisiort® | evidence prevents firm conclusions. | INSUFFICIEN
VAS Pain (-2) 1 KOOS Pain relief: M3.5 (95% CI
Intensity) 3.2,23.8)
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Outcome

Follow-up

RCTs

Reasons for
Downgrading

Conclusion

Quality

1 VAS: MD20.2 (95% GB4.5,-5.8)

Intermediate]
term

1RCT
(Forogh)

RoB (-1),
Imprecisiort®

(-2)

Conclusioninsufficient strength of
evidence prevents firm conclusions.
1 KOOS Pain relief: ME3.6 (95% CI
13.5, 33.7)
1 VAS : MD27.9 (95% CB8.4,-
17.4)

aeege

INSUFICIEN

Longterm

0 RCTs

No evidence.

aeee

INSUFFICIEN

Knee OAPRP vs. Saline

Function
Success,
Pain

Success

Any

0 RCTs

No evidence

aeee

INSUFFICIEN

Function
(various
measures)

Shortterm

1RCT
(Patel)

78

RoB (-1),
Imprecisiori

(1

Caclusion PRP resulted in
signifiantly improved function versus
saline based opercent change from
baselinein
1 WOMALC total score§7% versus
12%),
1 WOMAGstiffness score-87%
versus 2.0%)
1 WOMAQphysical function score (
56% versus 11%)

0 dee
LOW

Intermediate]
term

2 RCTs
(Patel 2013,
Gormeli
2015)

204

RoB (-1),
Imprecisior}

(1

ConclusionPRP resulted in improved
functionbased on evaluation of :

Percent change from baseline in the
following:
1 WOMAC total scored7% versus
20%, p<0.0%ratel)
1 WOMAGstiffness score-47%
versus 10%, p<0.QBatel)
1 WOMAQhysicalfunction score
46% versus 20%, p<0.(atel)

IKDCMD 190 (95% CI 16.2, 21.8)
(Gormeli)

G aeé
LOW

Longterm

0 RCTS

No evidence

aeee

INSUFFICIEN

Pain

Shortterm

1RCT
(Patel 2013)

RoB (-1),
Imprecisior}

(1)

Mean percent changes from baseline
were-63% vs. 18% (p <0.05)
ConclusionLRPPRP resulted in

significantly improved ga.

G aeé
LOW

Intermediate]
term

1RCT
(Patel 2013)

RoB (-1),
Imprecisiori

(1

ConclusionLRPRP resulted in
significantly improved painompared
with salinebased on

G dzeé
LOW
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Reasons for

Outcome Followup | RCTs N Downgrading Conclusion Quality

1 WOMAQpain (% change)}50%vs.
25% p <0.05
1 VAS(0-10): MD-2.3 (95% GPR.7,-
1.8)
Longterm |0 RCTS No evidence Geee
INSUFFICIE]
Knee OAPRP vs. Exercise (conservative care) or Exercise with TENS
Function |Any 0 RCTs No evidence Geee
Success, INSUFFICIEN
Pain
Success
Function |Shortterm |1 RCT = |RoB (-1), Conclusioninsufficientevidence Geee
(various (Angooranj | 54 |Imprecisiof® | precludesfirm conclusions INSJFFICIEN
measures) (-2) 1 KOOS SymptomsID 8.3 (95% Gl
0.42, 17.90)
1 KOOS ADMD 4.3 (95% Cb.91,
15.48)
1 KOOS SportD 0.5 (95% Cl
12.73, 13.63
Intermediatel 1 RCT = |RoB (-1), Conclusioninsufficientevidence Geee
term (Rayegani) | 62 |Imprecisiort® | precludesfirm conclisions INSUFFICIEN
(-2) 1 WOMAC Total Scor®#D-0.5
(95% C19.73, 8.73)
1 KWOMAC Stiffness: M@0 (95%
Cl-0.7,0.7)
1 KWOMAC PhysicaMD 0.2 (95% (
-5.7,5.9)
Longterm |0 RCTS No evidence Geee
INSUFFICIE]
Pain Shortterm |1 RCT = |RoB (-1), Conclusioninsufficientevidence Geee
(various (Angooran) | 54 |Imprecisioit® | precludesfirm conclisions INSUFFICIEN
measure} (-2) 1 KOOS Paimsdjusted MD 2.9-7.7,
13.50)
9 VAS Pain Scores: 47 verS@8sp =
0.900
Intermediate| 1 RCT = |RoB (-1), Conclusion Insufficientevidence Geee
term (Rayegani) | 62 |Imprecisiort® | precludesfirm conclusions INSUFFICIEN
(-2) 1 KWOMAC PainviD-0.9 (95% Gl
2.9,0.9)
Longterm |0 RCTS No evidence Geee
INSUFFICIE]
* OMERAGDSARSI responders are those B LISNA SY OSR | KA3IK AYLINRGSYSyd Ay LI AY 2N
% H n Thadimgrovement in 2 of the follving: 1)t I Ay XH /2 YR | 0;2Z0az08 AOKI v X8 kY I Xi&n | ¢
OKFy3a§apjyikdyiQa 3Itz20t aasdSaavySyd XKHE: YR Foaz2fdais OKIy
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Reasons for downgrading:
1. Serious risk of bias: the majority of studies violated or more of thecriteria for good quality RCT (or cohort study)
related to the outcome reportedsee Appendix for detajls
2. Inconsistency: differing estimates of effects across trials
Imprecise effect estimate for a continuous outcome: wide (or unknown) confidence aht@nd/or small sample size
4. Imprecise effect estimate for a dichotomous outcome: small sample size and/or confidence interval includes both
negligible effect and appreciable benefit or harm with &P
5. Imprecision downgraded an additional level {&p because the confidence intervals were extremely wide, bringing into
question the stability of the estimate

w

6. Imprecision downgraded an additional level {&p because evidence was based on a single small study

Key Question Strength of Evidence Summary:pgiand TMJ Osteoarthritis Efficacy Results

Reasons for

Outcome  Followup RCTs N Downgrading Conclusion Quality
Hip Osteoarthritis: PRPvs. HA
Function |Any 0 RCTS No evidence Geee
Success, INSUFFICIEN
Pain
Success
Function |Shortterm |1 RCT [N =|RoB (-1), MD -4.3(95% C410.6,1.99 & Gie &
(Harris (Battaglia) | 104 Imprecisiori | ConclusionNo differencebetween LOwW
Hip Score (-1) groups.
(0-100
(best)
Intermediate| 1 RCT [N =|RdB" (-1), MD-5.5(95% C#12.0,0.92 & Ge e
term (Battaglia) | 104 Imprecisiori | ConclusionNo differencebetween LOwW
(-2) groups.
Longterm |1 RCT |N=|RoB (-1), MD-6.8 (95% Gl14.1,0.57) G aee
(Battaglia) | 104| Imprecisiof | ConclusionNo differencebetween LOW
(-1) groups.
Pain Shortterm |1 RCT [N =|RoB (-1), MD 0.0 @5% C10.84,0.84) a G
VAS (a0 (Battaglia) | 104 Imprecisior | ConclusionNo differencebetween LOw
(worst)) (-1) groups.
Intermediate] 1 RCT | N =|RoB (-1), MD 0.25 5% C10.59,1.09) & Gee
term (Battaglia) | 104 Imprecisiori | ConclusionNo differencebetween LOw
(-1) groups.
Longterm |1 RCT [N =|RoB (-1), MD0.16 ©5% C10.78,1.1) & B¢
(Battaglia) | 104 Imprecisiofl | ConclusionNo differencebetween LOW
(-1) groups.
TMJ Osteoarthritis: PRP vs. HA
Fundion |[Any 0 RCTS No evidence Geee
Success, INSUFFICIEN
Pain
Success
Function |Shortterm |1 RCT =|RoB (-1), Conclusioninsufficientstrength of Geee
Maximum (Hegab) | 50 |Imprecisiori*|evidenceprecludes firmconclusios (no | INSUFFICIEN
voluntary (-2) data reported for control group).
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Reasons for

Outcome Followup RCTs N Downgrading Conclusion Quality

mouth
opening
(MVMO)
Intermediate{ 1 RCT =|RoB (-1), Median39 vs. 40 mm Geee
term (Hegab) | 50 | Imprecisiorf*| Conclusioninsufficientstrength of INSUFFICIE]
(-2) evidenceprecludes firm conclusions.
Longterm |1RCT =|RoB (-1), MD 2.8 mm (95% CI1 0.82 mm, 3.7 mm)| d&¢¢
(Hegab) | 50 |Imprecisiort*| Conclusioninsufficientstrength of INSUFFICIEN
(-2) evidence precludes firm conclusions.
Pain Shortterm |1 RCT | N =|RoB (-1), Conclusin: Insufficientstrength of Geee
(Hegab) | 50 |Imprecisiofi*|evidenceprecludes firmconclusions INSUFFICIEN
(-2) (inadequate data were provided to
generate conclusions).
Intermediate{ 1 RCT =|RoB (-1), Conclusioninsufficientstrength of Geee
term (Hegab) | 50 |Imprecisiori*|evidenceprecludes firmconclusions INSUFFICIE]
(-2) (inadequate data were provided to
generate conclusions).
Longterm |1 RCT =|RoB (-1), VAS pain score: PRR vs. HA 1.6/ID - Geee
(Hegab) | 50 |Imprecisioff*|1.24 (95% GIL.83,-0.64) INSUFFICIEN
(-2) Conclusioninsuficient strength of

evidenceprecludes firmconclusions

Reasons for downgrading:
1. Serious risk of bias: the majority of studies violated or more of the criteria for good quality RCT (or cohort study)
related to the outcome reporte (see Appendix for details
2. Inconsistency: differing estimates of effects across trials
Imprecise effect estimate for a continuous outcome: wide (or unknown) confidence interval and/or small sample size
4. Imprecision downgraded an additional level (pbecause evidence was based on a single small study

w
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Key Question Btrength of Evidence Summary: Tendinopathy Harms and Complications Results

Reasons for

Conclusion

Quality

Elbow TendinopathyPRPvs. ABI

Downgrading

Serious |Any 1RCT =|RoB (-1), ConclusionNo serious adverse events| G¢¢¢
adverse (Thanasas) 28 |Imprecisiori* | were reported to occur; insufficient INSUFFICIE]
events (-2) strength of evidence prevents firm
conclusions.
Non- Any 1RCT =|RoB (-1), Conclusioninjectionsite pain was Geee
serious (Tranasas) 28 |Imprecisioi* | reported for PRP vs. ABI (64% vs. 299 INSUFFICIEN
adverse -2) RR 2.25 (95% CI 0.90, 5.6)); no other
events adverse events were reported.
Insufficient strength of evidence
prevents firm conclusions.
Elbow, Rotator Cuff, Achilles, or Patellar Tendinopat®RPvs. Conservative Control*
Serious [Any 13RCS N=|RoB (-1), ConclusionNo serious adverse events| & G¢ ¢
adverse (Behera, de 913| Imprecisiori | were reported to occur. LOW
events Jonge/de Vos, (1)
Dragoo,
Gosens/Peerboom
Kearney,
Kesikburun, Krogh,
Mishra, Rha,
Stenhouse,
Vetrano, von
Wehren, Yadav)
3 cohort studies
(Ford, Tetschke,
Tonk
Non- Any 13RCS =|RoB (-1), ConclusionNonserious adverse event{ & de¢ ¢
serious (Behera, de 913| Imprecisioff |occurred relatively infrequently and LOw
adverse %?ggigje Vos, (-1 similarly between treatment groups.
events Gosens/Peerboom More commonly reported events
Kearney, included:
Kesikburun, Krogh, 1 Postinjection pain may be more
g;;:;%uiza' common following PRP injection-(2
Vetrano, von 13% patients in 3 RCTs) versus
Wehren, Yadav) aneshetic injection (0% patients in ]
3 cohort studies RCT)One trial reported significantly
(Ford, Tetschke, worse postinjection pain with PRP
Tonk versus steroid when rated on a NRS
pain scale (€0 (worst)) (9.0 vs. 6.0,
MD 3.0 (95% CI 1.5, 4.5)) (Krogh).
1 Adverse events (type not specified)]
while one trial reported than any sug
event occurred similarly between PF
and anesthetic injection groups (19¢
vs. 18%) (Krogh¥,RCTs (Rha, Drag
Kearney, de Jonge/de Vos, Yadav,
Behera, Stenhouse) and all three
cohort studies (Ford, Tetschke, Ton
reported that no complications or
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Reasons for

N Downgrading Conclusion Quality

adverse events occurred.
Elbow or Achilles TendinopathyABIvs./ 2 Yy a SN G A GBS [/ 2y i NRf X«

Serious [Any 6 RCS N=|RoB (-1), ConclusionNo serious adverse events| & G¢ ¢
adverse (Arik, Bell, Dojode, | 346| Imprecisioff |were reported to occur. LOwW
events Kazemi, Ozturan, 1)

Pearson)
Non- Any 6 RCS =|RoB (-1), ConclusionNonserious adverse event{ & de¢ ¢
serious (Arik, Bell, Dojode, | 346 Imprecisiori | occurred relatively infrequently and LOwW
adverse gzz?g;lr;)onuran, -1 similarly between treatment groups.
events More commonly eported events

included:

1 Postinjection pain may be more
common following PRP vs. steroid
injection 5-60% vs. 26% as
reported by 2 RCTa&rik, Dojode)
However, another trial reported 100]
of ABI, steroid, and ESWT patients
experienced such paiztuan).
Another reported posinjection pain
occurred in 21%f ABI patients (and
no exercise control patientsjearson).

1 One trial reported slightly fewer casi
of local erythema, swelling, or naus:
with PRP versus ESWT (0% vs. 16
21%)(0zturan)(p=NS da to small
sample size).

*Control groups included dry needling (Rha, Dragoo, Stenhouse), saline injection (Kesikburun, de Jonge/de Vos), exercise
(Kearney), steroid injection (Krogh, Gosens/Peerbooms, von Weleetay, anesthetic injection (Miga, Behera), and
extracorporeal shock wave therapy (ESWT) (Vefrano

W/ 2y iNRPEf 3INRAzZLIA A WKafeouRASIKR Dojpdie SOdRraaRiradosp@eal@linék Avgive therapy (ESWT)
(Ozturan) exercisgPearson), and dry needling (Bell).

Reasons fodowngrading:
1. Serious risk of bias: the majority of studies violate@ or more of the criteria for good quality RCT (or cohort study)
related to the outcome reportedsee Appendix for detalls
2. Inconsistency: differing estimates of effects across trials
3. Imprecise effect estimate for a dichotomous outcome: small sample size and/or confidence interval includes both
negligible effect and appreciable benefit or harm with PRP/ABI
4. Imprecision downgraded an additional level (&) because evidence was based irgyle small study
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Key Question Strength of Evidence Summary: Plantar Fasciitis Harms and Complications Results

Outcome Follomrup RCTs N RECEOIE TO' Conclusion Quality
Downgrading
PRPvs. Conservative Control*
Serious | Any 4RCS = |RoB (-1), |ConclusionNo serious adverse events we| @ (¢ ¢
adverse (Ctew, Jain{ 241 |Imprecisiof | reported to occur. LOW
events Kim, Twali | s | (1)
2 cohort
studies & 60
(Aksahin, heels
Say
Non- Any 4RCS = |RoB (-1), |ConclusionNo nonserious adverse eventy & & ¢
serious (Chew, Jain| 241 |Imprecisior | were reported to occur, including soft tiss{ ~ LOW
adverse ;'m' ;'Wa')' pts. |(-1) injection, osteomyelitis, loss of function,
events stﬁgie?s,rt & 60 stiffness.
(Aksahin, | N€€lS
Say
ABlvs./ 2y ASNBI GABS | 2y GNRTE U
Serious | Any 2RC$S = |RoB (-1), |ConclusionNo serious adverse events we| & & ¢
adverse (Kalaci, Lee| 135 |Imprecisioff | reported to occur. LOwW
events (-1
Non- Any 2RC% = |RoB(-1), |ConclusionPostinjection pain was more a e e
serious (Kalaci, Leg| 135 |Imprecisiorf | common following ABI versus steroid LOW
adverse (-1 injection (53% vs. 13%, RR 4.1 (95% CI 1
events 11) (1 RCT) (Lee). Otherwise, no adverse
events were reported to occur, including
infection, plantar fascia rupture, fat pad
atrophy, skin hypogimentation, or
hematoma.

*Control groups includedteroid injection (Jain, Tiwari, Aksahin, Say), conservative care (Gxénagorporeal shock wave
therapy (ESWThew), and prolotherapy (Kim)

W/ 2y i NRt

3 NR dzLJa

Reasons for downgrading:
1. Serious risk of bias: the majority of studies violated or more of the criteria for good quality RCT (or cohort study)
related to the outcome reportedsee Appendix for detajls

2. Inconsistencydiffering estimates of effects across trials
3. Imprecise effect estimate for a dichotomous outcome: small sample size and/or confidence interval includes both
negligible effect and appreciable benefit or harm with PRP/ABI

A y(KGladilzEes) And aneShuidoiian pluy y$iéedlihgKalac).
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Key Question Btrength of Evignce Summary: Acute Injuries Harms and Complications Results

Outcome Rellet's RCTs N REEEEL for Conclusion Quality
Downgrading
Acute muscle injuriesPRPvs. Conservative Control*
Serious |Any 3 RCTs N= |RoB (-1), ConclusionNo serious adverse events G dee
adverse (Han?lid, 157 |Imprecisiof |were reported to occur. LOW
Hamilton, _

events Reurink) (1)
Non- Any 2 RCTs = |RoB(-1), ConclusionPainful dermal hyper aestheg & G¢ ¢
serious (Reurink, 102 |Imprecisiori |was reported in one PRP patient (3%) o LOW
adverse Hamid) (-1) 12 months in one trial. Pain during blood
events draw and PRP injection wasported by

ay2adG LI GASyldaég Ay

adverse events were reported.
Acute Achilles tendon rupturePRPvs. Conservative Contrél
Serious |Any 1 cohort |N=145/RoB (-1), Conclugn: Insufficient strength of Oeee
adverse study Imprecisior | evidence precludes any firm conclusiond INSUFFICIEN
events (Kaniki) (-1) The incidence of repeat tendon rupture

within 3 months was similar between the

PRP and exercise groups: 3% vs. 4%, G

0.65 (95% CI 0.1, 4.0). No other serious

adverse events (i.e. suferial or deep

infection, venous thrombosis, pulmonary

embolus, numbness) were reported.
Non- Any 1 cohort |N=145/RoB (-1), ConclusionNo nonserious adverse even Oeee
serious study Imprecisiori |were reported to occur; insufficient INSUFRIIENT
adverse (Kaniki) (-1) strength of evidence precludes any firm
events conclusions.

*All oontrol groups includedtandardized physical therapy programs, either alone (Hamilton, Reurink); with acetaminophen
1000 mg as needed, max. 4 x daily (Hamid); or with removable below the knee arthrosis and 2 weskgyhbhearing
prior to mmencement of exercises (Kaniki).

Reasons for downgrading:
1. Serious risk of bias: the majority of studies violate@ or more of the criteria for good quality RCT (or cohort study)
related to the outcome reportedsee Appendix for detajls
2. Inconsistencydiffering estimates of effects across trials
3. Imprecise effect estimate for a dichotomous outcome: small sample size and/or confidence interval includes both
negligible effect and appreciable benefit or harm with PRP/ABI
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Key Question Btrength of Eidence Summary: Osteochondral Lesions of the Talus Harms and
Complications Results

Reasons for

Outcome Followup RCTs N Downgrading Conclusion Quality

Osteochondral Lesions of the TallBRPvs.HA

Serious |Any 1 quasi N=| RoB"* (-2), ConclusionNo serious adverse events wel G ¢¢¢
adverse RCT 29 ImprecisioFi’5 reported to have occurred; insufficient | INSUFFICIEN
events (zl\cfl)tléiz-)Dan (-2) evidence prevents firm conclusions.

Non- Any 1 quasi =|RoB*(-2), Conclusioninsufficient evidence prevents| G&e¢¢
serious RCT 29 | Imprecisiort®| firm conclusions. However, no infections | INSUFFICIEN
adverse (Mei-Dan (-2) occurred in either group. Acute mild pain

events 2012) following injection and new symptoms of

mild plantar fasciitis (timing not reported)
and Achilles tendinopath(through 7
months) were reported in 7%, 29% and 7
of PRP patients, respectively, compared
with no patients in the HA group (p=0.03
between groups for new plantar fasciitis
symptoms).

HA: hyaluronic acid; PRP: platetith plasma.

Reasons for downgrading:

1. Serious risk of bias: the majority of studies violated or more of the criteria for good quality RCT (or cohort study)
related to the outcome reportedsee Appendix for detail¥

2. Inconsistency: differing estimates of effects across trials

3. Imprecise effect estimate for a dichotomous outcome: small sample size and/or confidence interval includes both
negligible effect and appreciable benefit or harm with PRP/ABI

4. Rsk of bias downgraded an additional level {8pdue to quasrandomized nature of the majority of studies (patients
AN} YR2YAT SRéE o0@)FfGSNYFGS +HEt20FGAz2Y

5. Imprecision downgraded an additional level (&p because evidence was based on a siaglall stuy
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Key Question Btrength of Evidence Summary: Temporomandibular Joint Dislocation Harms and
Complications Results

Reasons for

Outcome Followrup  RCTs [\ Downgrading Conclusion Quality

TMJ DislocationABIvs. IMF

Serious |Any 1RCT N=32 RoB (-1, Conclusioninsufficient strength of Geee
adverse (Hegab) ImprecisioFi’4 evidence prevents firm conclusions. INSUFFICIEN
events (-2) However, no serious adverse events wel

reported to occur following ABI; no
information was provided for the IMF

group.
Non- Any 1RCT N=32| RoB (-1), Conclusioninsufficient strength of Geee
serious (Hegah Imprecisiort*| evidence prevents firm conclusions. INSUFFICIEN
adverse (-2) However, in the IMF group, patients

events complained of weight loss due to restricty

diet and those who received eyelet wirin(
(vs. orthodontic braces) developed
marginal gingivitis; no information on ner|
serious adverse events was provided for|
the ABI group.

ABI: autologous blood injection; IMF: intermaxillary fixatidviJ: temporomandibular joint.

Reasons for downgrading:

1. Serious risk of bias: the majority of studies violate@ or more of the criteria for good quality RCT (or cohort study)
related to the outcome reportedsee Appendix for detajls

2. Inconsistency: diéring estimates of effects across trials

3. Imprecise effect estimate for a dichotomous outcome: small sample size and/or confidence interval includes both
negligible effect and appreciable benefit or harm with PRP/ABI

4. Imprecision downgraded an additionalkl (so-2) because evidence was based on a single small study
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Key Question 2 Strength of Evidence Summary: Osteoarthritis Treatrfiaited Harms and
Complications Results

Reasons for

Outcome Followup Studies N Downgrading Conclusion Quality

Knee Gteoarthritis: PRPvs. HA

Serious |Any 4 RCTS |N=944 RoB (-1), ConclusionNo serious treatment adee
adverse (Filargo Imprecisiori | related adverse events were reportec LOW
Sanchez ~
events 2012 (-1) to haveoccurred.
Vagquerizo,
Cerza)
3 Cohort
Studies
(Say,
Spakova,
Kon)
Non- Any 2 RCTs = |Inconsistency| ConclusionNon-serious treatment G Gee
serious (Filardo, 288 |(-1), related events appear to be similar fg LOW
adverse Vaquerizo) Imprecisiodi | PRP and HA, but data are limited.
events (-1)

Injection-site pan and/or swelling wer¢
the most commonly reported and may
be similar between treatments.

1 Postinjective pain reaction was
similar between treatments, 16.6%
vs. 14.2%, RR 1.2 (95%dlto 3.1)
(Vaquerizo)

1 Severe pain, swelling leading to
withdrawal ocairred only in the HA
group; 0% vs. 2.1%ilardo)

Conclusions regarding pain and

swelling intensity are not possible; ng

statistical evaluation was performed.

1 Pain (VAS-Q00) x duration; Median
9 (0 to 20) vs. 1 (0 to ilardo)

1 Swelling (VAS-000) xduration;
Median 6 (0 to 16) vs. 1 (0 to 4)
(Filardo)

Pseudoseptic reaction, reported in or|

trial may be similar for both treatmen

PRP (0%) vs. HA (4.7%) (Filardo)

Knee OsteoarthritisPRPvs. Saline

Serious |Intermediate{ 1 RCT N =78| RoB (-1), ConclusionNo serious treatment G aee
adverse |term (Patel) Imprecisiof | related adverse events were reportec LOW
events (-1) to occur.

Non- Intermediate] 1 RCT | N =78| RoB (-1), ConclusionNon-seriousevents were a G
serious |term (Patel) Imprecisiorf | fairly common following PRP; system LOw
adverse (-1) events were significantly more

events common following PRP:

1 Systemieffects (syncope,
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Reasons for

Downgrading Conclusion

Studies

N

Outcome Followup Quality

headache, nausea, gastritis,
sweating, tachycardjaoccurred
more frequently following PRIPRP
32.6% vs. Jiae % (RR not
calculable); pe.01

1 Postinjection pain or stiffness
lastingk H  Rveréadly reprted
for the PRP group (13.5%); no
comparative safety conclusions are
possible.

Knee OsteoarthritisPR

Pvs.Exercise + TENS

Serious |Shortterm |1 RCT N= |RoB (-1), Conclwsion Insufficient strength of Geee
adverse (Angoorani) 54 | Imprecisiori® | evidence prevents firm conclusions. |INSUFFICIE
events (-2) However, no serious treatmentlated
adverse events were reported to occl
Non- Shortterm |1 RCT = |RoB (-1), ConclusionMild pain and swelling Geee
serious (Angoorani} 54 | Imprecisiofi® |following PRP vs. exercise + TENSb | INSUFFICIEN
adverse (-2) vs. 4% (RB.0(95% CI 0.27.1).
events Insufficient strength of evidence
prevents firm conclusions.
Hip Osteoarthritis:PRPvs. HA
Serious |Any 1RCT = |RoB (-1), ConclusionNo serious treatment G G
adverse (Battaglia) | 100 |Imprecisiori |related adverse events were reporteq LOwW
events (-1) to occur.
Non- Any 1RCT = |RoB (-1), ConclusionNo differencebetween G Gee
serious (Battaglia) | 100 |Imprecisiol |treatment groups was observed for LOwW
adverse (-1) moderate pain during or after
events treatment (20% vs. 12%, RR 1.6 (959
0.65, 4.23).
TMJ OsteoarthritisPRPvs. HA
Serious [Any 1RCT |N=50RoB (-1), Conclsiornt No serious treatment Geee
adverse (Hegab) Imprecisiort® | related adverse events were reported INSUFFICIEN
events (-2) to occur, however, insufficient streng
of evidence precludes drawing firm
conclusions.
Non- Any 1RCT |N=50RoB (-1), Conclusia: Insufficient strength of Qeee
serious (Hegab) Imprecisiort® | evidence precludes drawing firm INSUFFICIEN
adverse (-2) conclusions; howeveron-serious
events adverse events appear to be more
common following PRP versus HA
1 More PRP vs. HA patients had pail
during injectionRR 1.46 (95% ClI
1.03,2.08)
1 More PRP vs. HA patients had pail
postintervention, RR 237 (95% ClI
1.28 4.38)
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Reasons for downgrading:

1.

2.
3.

4.
5.

Serious risk of bias: the majority of studies violate or more of the criteria for good quality RCT (or cohort study)
related to the outcome reportedsee Appendix for detajls

Inconsistency: differing estiates of effects across trials

Imprecise effect estimate for a dichotomous outcome: small sample size and/or confidence interval includes both
negligible effect and appreciable benefit or harm with PRP/ABI

Imprecise effect estimate for a continuous outcenwide (or unknown) confidence interval and/or small sample size
Imprecision downgraded an additional level () because evidence was based on a single small study

Key Question Ftrength of Evidence Summary: Knee Osteoarthritis Differential Effectass

Reasons fol

Outcome | Followup RCTs N Conclusion Quality

Knee OA PRP/s.HA

Downgrading

Differential | Intermediate| 1 RCT = Rol%’z(—Z), Conclusioninsufficient evidence Geee
Efficacy or | term (Gormeli) | 122| Imprecision | precludes firm codlusions. Patients witH INSUFFICIEN
Safety (-1 early OA reported better function (IKDQ

and better quality of life (EQ VAS) than
those with advanced OA with PRP
injection. Authors do not stated if
subgroup analysis was planned a priori
conducted post hoc.

Outcome: IKDC (PRP. HA)
Early OA: MD = 9/6 (95% CI 6.8, 12.4)
Advanced OA: MD = 2.7 (95%@5, 5.8)

Outcome: ECVAS (PRP vs. HA)
Early OA: MD = 7.45 (95% Cl 4.8, 10.]
Advanced OA: MD = 2.0 (95% CI 1.3, §

Knee OA: PRP vs. Saline

Differential | Intermediate| 1 RCT = Roé’z(-Z), Conclusioninsufficient evidence Qeee
Efficacy or |term (Gormeli) | 123| Imprecisior | precludes firm conclusion®atients with | INSUFFICIEN
Safety (-2) early OA reportedbetter function (IKDC)

and betterquality of life (EQ VA®)an
those with advanced OA with PRP
injection. Authors do not stated if
subgroup analysis was planned a priori
conducted post hoc.

Outcome: IKDC (PRP vs. Saline)
Early OA: MD 23.1 (95% CI 20.4, 27.7
Advanced OA: MD 0.8 (95% CI 7.9,
13.6)

Outcome: EQ/AS (PRP vs. Saline)
Early OA: MD = 23.1 (95% ClI 20.6, 25
Advanced OA: MD = 9.9 (95% CI 6.6,
13.2)

Autologous Blood or Platelet-Rich Plasma Injections: Final Evidence Report Page45



WA dHealth Technology Assessment April 15, 2016

Reasons for downgrading:

1. Serious risk of bias: the majority of studies violate@ or more of the criteria for good quality R@lated to the outcome
reported (see Appendix for details)

2. Serious 8k of bias in evaluation of HTE failure to specify subgroup anaymi®ri the subgroup hypothesis was not one
of a smaller number testedo formal test for interaction was done

3. Imprecise effect estimate for a dichotomous outcome: small sample size

Key Question 4 Evidence Summary Cost Effectiveness
No evidence.

Autologous Blood or Platelet-Rich Plasma Injections: Final Evidence Report Page46



WA dHealth Technology Assessment April 15, 2016

References

1. Aksahin E, Dogruyol D, Yuksel HY, et al. The comparison of the effect of mndidgsand platelet
rich plasma (PRP) for the treatment of plantar fasciitis. Arch Orthop Trauma Surg 2012;132:781

2. Angoorani H, Mazaherinezhad A, Marjomaki O, Younespour S. Treatment of knee osteoarthritis
with plateletrich plasma in comparison withanscutaneous electrical nerve stimulation plus
exercise: a randomized clinical trial. Med J Islam Repub Iran 2015;29:223.

3. Arik HO, Kose O, Guler F, Deniz G, Egerci OF, Ucar M. Injection of autologous blood versus
corticosteroid for lateral epicondyis: a randomised controlled study. J Orthop Surg (Hong Kong)
2014;22:3337.

4. Battaglia M, Guaraldi F, Vannini F, et al. Efficacy of ultrasguited intraarticular injections of
platelet-rich plasma versus hyaluronic acid for hip osteoarthritis. Quéttics 2013;36:e1508.

5. Behera P, Dhillon M, Aggarwal S, Marwaha N, Prakash M. Leulooytelateletrich plasma
versus bupivacaine for recalcitrant lateral epicondylar tendinopathy. J Orthop Surg (Hong Kong)
2015;23:610.

6. Beitzel K, Allen D, Apadtkos J, et al. US definitions, current use, and FDA stance on use of
plateletrich plasma in sports medicine. J Knee Surg 2015;28129

7. Bell KJ, Fulcher ML, Rowlands DS, Kerse N. Impact of autologous blood injections in treatment of
mid-portion Achiles tendinopathy: double blind randomised controlled trial. BMJ 2013;346:f2310.

8. Bubnov R, Yevseenko V, Semeniv |. Ultrasound guided injections of platelets rich plasma for muscle
injury in professional athletes. Comparative study. Med Ultrason 2013151

9. CerzaF, Carni S, Carcangiu A, et al. Comparison between hyaluronic acid andriglatelasma,
intra-articular infiltration in the treatment of gonarthrosis. Am J Sports Med 2012;40:2822

10. Chew KT, Leong D, Lin CY, Lim KK, Tan B. Compddsitologous conditioned plasma injection,
extracorporeal shockwave therapy, and conventional treatment for plantar fasciitis: a randomized
trial. PM R 2013;5:10353.

11. Creaney L, Wallace A, Curtis M, Connell D. Growth faeteed therapies providadditional benefit
beyond physical therapy in resistant elbow tendinopathy: a prospective, ditigie, randomised
trial of autologous blood injections versus platefath plasma injections. Br J Sports Med
2011;45:96671.

12. de Jonge S, de Vos RJ, Weiet al. Ongyear followup of plateletrich plasma treatment in chronic
Achilles tendinopathy: a doublalind randomized placeboontrolled trial. Am J Sports Med
2011;39:1623®.

13. de Vos RJ, Weir A, van Schie HT, et al. Platekeplasma injectin for chronic Achilles
tendinopathy: a randomized controlled trial. JAMA 2010;303:944

14. Dojode CM. A randomised control trial to evaluate the efficacy of autologous blood injection versus
local corticosteroid injection for treatment of lateral epicoyitis. Bone Joint Res 2012;1:192

15. Dragoo JL, Wasterlain AS, Braun HJ, Nead KT. Rtatblptasma as a treatment for patellar
tendinopathy: a doublélind, randomized controlled trial. Am J Sports Med 2014;42&10

16. Engebretsen L, Steffen Ksdusou J, et al. IOC consensus paper on the use of plathigilasma
in sports medicine. Br J Sports Med 2010;44:1872

Autologous Blood or Platelet-Rich Plasma Injections: Final Evidence Report Page47



WA dHealth Technology Assessment April 15, 2016

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Filardo G, Di Matteo B, Di Martino A, et al. Plat&éth Plasma Intrarticular Knee Injections Show
No Superiority Versusidtosupplementation: A Randomized Controlled Trial. Am J Sports Med
2015;43:1572.

Ford R, Schmitt W, Lineberry K, Luce P. A retrospective comparison of the management of
recalcitrant lateral elbow tendinosis: platelgth plasma injections versuargery. HAND
2015;10:28591.

Forogh B, Mianehsaz E, Shoaee S, Ahadi T, Raissi GR, Sajadi S. Effect of single injection of Platelet
Rich Plasma in comparison with corticosteroid on knee osteoarthritis: a daibrandomized
clinical trial. J Sportsled Phys Fitness 2015.

Gautam VK, Verma S, Batra S, Bhatnagar N, Arora S. Riatelgtasma versus corticosteroid
injection for recalcitrant lateral epicondylitis: clinical and ultrasonographic evaluation. J Orthop
Surg (Hong Kong) 2015;2351

Gormeli G, Gormeli CA, Ataoglu B, Colak C, Aslanturk O, Ertem K. Multiple PRP injections are more
effective than single injections and hyaluronic acid in knees with early osteoarthritis: a randomized,
double-blind, placebecontrolled trial. Knee Surg SpsrTraumatol Arthrosc 2015.

Gosens T, Peerbooms JC, van Laar W, den Oudsten BL. Ongoing positive effect efighatelet
plasma versus corticosteroid injection in lateral epicondylitis: a dehliel randomized controlled
trial with 2-year followup. An J Sports Med 2011;39:1280

Hamid MS, Yusof A, Mohamed Ali MR. Platetdt plasma (PRP) for acute muscle injury: a
systematic review. PLoS One 2014;9:e90538.

Hamilton B, Tol JL, Almusa E, et al. Platédét plasma does not enhance returntay in
hamstring injuries: a randomised controlled trial. Br J Sports Med 2015;49@4%0i:
10.1136/bjsports2015094603.

Hegab AF. Treatment of chronic recurrent dislocation of the temporomandibular joint with
injection of autologous blood alon&termaxillary fixation alone, or both together: A prospective,
randomised, controlled clinical trial. British Journal of Oral and Maxillofacial Surgery 2013;31:813

Hegab AF, Ali HE, Elmasry M, Khallaf MG. PldRétbt Plasma Injection as an EffeetTreatment
for Temporomandibular Joint Osteoarthritis. J Oral Maxillofac Surg 2015;731B706

Hsu WK, Mishra A, Rodeo SR, et al. Platalatplasma in orthopaedic applications: evidetiased
recommendations for treatment. J Am Acad Orthop SW§3221:73948.

Jain K, Murphy PN, Clough TM. Platelet rich plasma versus corticosteroid injection for plantar
fasciitis: A comparative study. Foot (Edinb) 2015;25:235

Jindal N, Gaury Y, Banshiwal RC, Lamoria R, Bachhal V. Comparison ofrshiesiuiés of single
injection of autologous blood and steroid injection in tennis elbow: a prospective study. J Orthop
Surg Res 2013;8:10.

Kalaci A, Cakici H, Hapa O, Yanat AN, Dogramaci Y, Sevinc TT. Treatment of plantar fasciitis using
four differentlocal injection modalities: a randomized prospective clinical trial. J Am Podiatr Med
Assoc 2009;99:10683.

Kaniki N, Willits K, Mohtadi NG, Fung V, Bryant D. A retrospective comparative study with historical
control to determine the effectiveness pfatelet-rich plasma as part of nonoperative treatment of
acute achilles tendon rupture. Arthroscopy 2014;30:1-1309

Autologous Blood or Platelet-Rich Plasma Injections: Final Evidence Report Page48



WA dHealth Technology Assessment April 15, 2016

32. Kazemi M, Azma K, Tavana B, Rezaiee Moghaddam F, Panahi A. Autologous blood versus
corticosteroid local injection in the sheterm treatment of lateral elbow tendinopathy: a
randomized clinical trial of efficacy. Am J Phys Med Rehabil 2010;8B.660

33. Kearney RS, Parsons N, Costa ML. Achilles tendinopathy management: A pilot randomised
controlled trial comparing plateletichplasma ifection with an eccentric loading programme. Bone
Joint Res 2013;2:2232.

34. Kesikburun S, Tan AK, Yilmaz B, Yasar E, Yazicioglu K-fihtplasma injections in the
treatment of chronic rotator cuff tendinopathy: a randomized controlled trial viityear followup.
Am J Sports Med 2013;41:26Q8.

35. Kim E, Lee JH. Autologous plateieh plasma versus dextrose prolotherapy for the treatment of
chronic recalcitrant plantar fasciitis. PM R 2014,6:852

36. Kiter E, Celikbas E, Akkaya S, Demirk#iliE BA. Comparison of injection modalities in the
treatment of plantar heel pain: a randomized controlled trial. J Am Podiatr Med Assoc 2006:96:293
6.

37. Kon E, Mandelbaum B, Buda R, et al. Platétét plasma intraarticular injection versus hyalunic
acid viscosupplementation as treatments for cartilage pathology: from early degeneration to
osteoarthritis. Arthroscopy 2011;27:14%D1.

38. Krogh TP, Fredberg U, StengaBetlersen K, Christensen R, Jensen P, Ellingsen T. Treatment of
lateral epiconglitis with plateletrich plasma, glucocorticoid, or saline: a randomized, doblifed,
placebacontrolled trial. Am J Sports Med 2013;41:62%

39. [ SOASRT AZ&a1A wX {@yRSNJaX .dzOKOAO tzx t2f3dz2 az |
autologous conditioned plasma and steroid injections in the treatment of lateral epicondylitis.
International Orthopaedics 2015;39:21:293.

40. Lee TG, mad TS. Intralesional autologous blood injection compared to corticosteroid injection for
treatment of chronic plantar fasciitis. A prospective, randomized, controlled trial. Foot Ankle Int
2007;28:98490.

41. Marmotti A, Rossi R, Castoldi F, Roveda EhiBlon G, Peretti GM. PRP and articular cartilage: a
clinical update. Biomed Res Int 2015;2015:542502.

42. Marx RE GA. Dental and Craniofacial Applications of PlRethetPlasma: Quintessence Publishing
Co, Inc; 2005.

43. Mei-Dan O, Carmont MR, LaveMann G, Maffulli N, Nyska M. Plateléth plasma or hyaluronate
in the management of osteochondral lesions of the talus. The American journal of sports medicine
2012;40:53441.

44, Mishra AK, Skrepnik NV, Edwards SG, et al. Efficacy of platblglasna for chronic tennis elbow:
a doubleblind, prospective, multicenter, randomized controlled trial of 230 patients. Am J Sports
Med 2014;42:4631.

45. Molloy T, Wang Y, Murrell G. The roles of growth factors in tendon and ligament healing. Sports
Med 200333:38194.

46. Monto RR. Plateletich plasma efficacy versus corticosteroid injection treatment for chronic severe
plantar fasciitis. Foot Ankle Int 2014;35:383

Autologous Blood or Platelet-Rich Plasma Injections: Final Evidence Report Page49



WA dHealth Technology Assessment April 15, 2016

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Moraes VY, Lenza M, Tamaoki MJ, Faloppa F, Belloti JC. Rlaketberapies for musuloskeletal
soft tissue injuries. Cochrane Database Syst Rev 2014;4:CD010071.

MS AH, Mohamed Ali MR, Yusof A, George J, Lee LP. Riatefgasma injections for the
treatment of hamstring injuries: a randomized controlled trial. Am J Sports Med;,2024108.

Ozturan KE, Yucel I, Cakici H, Guven M, Sungur |. Autologous blood and corticosteroid injection and
extracoporeal shock wave therapy in the treatment of lateral epicondylitis. Orthopedics
2010;33:8491.

Patel S, Dhillon MS, AggarwaM&rwaha N, Jain A. Treatment with platelath plasma is more
effective than placebo for knee osteoarthritis: a prospective, doddbiled, randomized trial. Am J
Sports Med 2013;41:3564.

Pearson J, Rowlands D, Highet R. Autologous blood injectinedt achilles tendinopathy? A
randomized controlled trial. J Sport Rehabil 2012;21:248

Peerbooms JC, Sluimer J, Bruijn DJ, Gosens T. Positive effect of an autologous platelet concentrate
in lateral epicondylitis in a doublelind randomized comblled trial: plateletrich plasma versus
corticosteroid injection with a-year followup. Am J Sports Med 2010;38:263.

Raeissadat SA, Rayegani SM, Hassanabadi H, et al. Knee osteoarthritis injection choices: Platelet
rich plasma (PRP) versus hyahic acid (A ongrear randomized clinical trial). Clinical Medicine
Insights: Arthritis and Musculoskeletal Disorders 2015;8.

Raeissadat SA, Rayegani SM, Hassanabadi H, Rahimi R, Sedighipour L, Rostami KrithPlatelet
plasma superior to whole blabin the management of chronic tennis elbow: one year randomized
clinical trial. BMC Sports Sci Med Rehabil 2014;6:12.

Raeissadat SA, Sedighipour L, Rayegani SM, Bahrami MH, Bayat M, Rahimi R. Effect-&i¢Hatelet
Plasma (PRP) versus Autologous WiRIbod on Pain and Function Improvement in Tennis Elbow:
A Randomized Clinical Trial. Pain Res Treat 2014;2014:191525.

Rayegani SM, Raeissadat SA, Taheri MS, et al. Does intra articular platelet rich plasma injection
improve function, pain and qualityf life in patients with osteoarthritis of the knee? A randomized
clinical trial. Orthopedic Reviews 2014;6:11.2

Reurink G, Goudswaard GJ, Moen MH, et al. Plateletplasma injections in acute muscle injury.
The New England journal of medicind2025467.

Reurink G, Goudswaard GJ, Moen MH, et al. Rationale, secondary outcome scorg&and 1
follow-up of a randomised trial of platelgich plasma injections in acute hamstring muscle injury:
the Dutch Hamstring Injection Therapy study. BpdrS Med 2015;49:12042. doi:
10.136/bjsports2014094250. Epub 2015 May 4.

Rha DW, Park GY, Kim YK, Kim MT, Lee SC. Comparison of the therapeutic effects of ultrasound
guided plateletrich plasma injection and dry needling in rotator cuff diseasanaomized
controlled trial. Clin Rehabil 2013;27:123.

Rowden A, Dominici P, D'Orazio J, et al. Doblitel, Randomized, Placelmontrolled Study
Evaluating the Use of Platelgth Plasma Therapy (PRP) for Acute Ankle Sprains in the Emergency
Department. Journal of Emergency Medicine 2015;49:546

Sampson S, Gerhardt M, Mandelbaum B. Platelet rich plasma injection grafts for musculoskeletal
injuries: a review. Current reviews in musculoskeletal medicine 200847465

Autologous Blood or Platelet-Rich Plasma Injections: Final Evidence Report Page50



WA dHealth Technology Assessment April 15, 2016

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Sanchez M, Anituag, Bzofra J, Aguirre JJ, Andia |. lrgtricular injection of an autologous
preparation rich in growth factors for the treatment of knee OA: a retrospective cohort study. Clin
Exp Rheumatol 2008;26:9130

Sanchez M, Fiz N, Azofra J, et al. A randonulieidal trial evaluating plasma rich in growth factors
(PRGHENdoret) versus hyaluronic acid in the shtmtm treatment of symptomatic knee
osteoarthritis. Arthroscopy 2012;28:10-8

Say F, Gurler D, Inkaya E, Bulbul M. Comparison of phaitshgtlasma and steroid injection in the
treatment of plantar fasciitis. Acta Orthop Traumatol Turc 2014;48B87

Say F, Gurler D, Yener K, Bulbul M, Malkoc M. Plateteplasma injection is more effective than
hyaluronic acid in the treatment of kneesteoarthritis. Acta Chir Orthop Traumatol Cech
2013;80:27883.

Shetty VD, Dhillon M, Hegde C, Jagtap P, Shetty S. A study to compare the efficacy of corticosteroid
therapy with plateletrich plasma therapy in recalcitrant plantar fasciitis: a prelamyrreport. Foot
Ankle Surg 2014;20:18.

Singh A, Gangwar DS, Shekar. Autologous blood versus corticosteroid local injection for treatment
of lateral epicondylosis: A randomized clinical trial. Online Journal of Health and Allied Sciences
2013;12:13.

Spakova T, Rosocha J, Lacko M, Harvanova D, Gharaibeh A. Treatment of knee joint osteoarthritis
with autologous plateletich plasma in comparison with hyaluronic acid. Am J Phys Med Rehabil
2012;91:411%7.

Stenhouse G, Sookur P, Watson M. Do biganivth factors offer additional benefit in refractory
lateral epicondylitis? A prospective, randomized pilot trial of dry needling as a-atand

procedure versus dry needling and autologous conditioned plasma. Skeletal Radiol 2013;42:1515
20.

Tetstike E, Rudolf M, Lohmann CH, Starke C. Autologous proliferative therapies in recalcitrant
lateral epicondylitis. Am J Phys Med Rehabil 2015;9478@6

Thanasas C, Papadimitriou G, Charalambidis C, Paraskevopoulos |, Papanikolaou AidPlatelet
plasma versus autologous whole blood for the treatment of chronic lateral elbow epicondylitis: a
randomized controlled clinical trial. Am J Sports Med 2011;39:2130

Tiwari M, Bhargava R. Platelet rich plasma therapy: A comparative effective therapyavitisipg
results in plantar fasciitis. Journal of Clinical Orthopaedics and Trauma 2013;4:31

Tonk G, Kumar A, Gupta A. Platelet rich plasma versus laser therapy in lateral epicondylitis of
elbow. Indian J Orthop 2014;48:330

Vaquerizo V, Plagseia MA, Arribas I, et al. Comparison of irfiréicular injections of plasma rich in
growth factors (PRGENdoret) versus Durolane hyaluronic acid in the treatment of patients with
symptomatic osteoarthritis: a randomized controlled trial. Arthroscopy32P9:163543.

Vetrano M, Castorina A, Vulpiani MC, Baldini R, Pavan A, Ferretti A. Riatej@gasma versus
focused shock waves in the treatment of jumper's knee in athletes. Am J Sports Med 2013;41:795
803.

von Wehren L, Blanke F, Todorov Aiskégbach P, Sailer J, Majewski M. The effect of subacromial
injections of autologous conditioned plasma versus cortisone for the treatment of symptomatic
partial rotator cuff tears. Knee Surg Sports Traumatol Arthrosc 2015.

Autologous Blood or Platelet-Rich Plasma Injections: Final Evidence Report Pageb5l



WA dHealth Technology Assessment April 15, 2016

77. Yadav R, Kothari SY, BoEahComparison of Local Injection of Platelet Rich Plasma and
Corticosteroids in the Treatment of Lateral Epicondylitis of Humerus. J Clin Diagn Res 2015;9:RC05
7.

Autologous Blood or Platelet-Rich Plasma Injections: Final Evidence Report Pageb2



WA dHealth Technology Assessment April 15, 2016

1. Appraisal

1.1 Backgroundand Rationale

Plateletrich Plasma (PRP) injections and AutolegyBlood Injections (ABI) are treatments utilized for a
variety of healing applications in sports medicitend orthopedic mediciné'® Conditions where PRP or
whole blood injections are commonly utilized include refractory acute or chronic ligament injuries,
muscle strain injuries, cartilage injuries, osteoarthritis, éemtlinopathies. In particular, the use of PRP
and blood injections in sports medicine have seen a recent increase in public exposure, as many
professional athletes have elected to receive these treatments, especially PRP, forrefaieid

injuries.

Therationale behind ABI and PRP injections is to increase the concentration of gfiamtdh rich
platelets around the injured aredn general PRP formulations usually contgifatelet levels that are
increasedrom baseline courst. Platelets contain oveB0 growth factors that aid in angiogenesis, cell
growth and division, and cell regeneratibfi. 2 i K 2F GKS&S GKSNI LA SaA dziAf ATl S
obtain the PRP or ABI samples used in the injection; asudtythere is little risk of transmissible
diseases or hypersensitivity reactioHéAlthough the method of preparain can greatly vary, PRP
preparation involves at least one centrifugatistepto isolate a plateletich buffy coat layethat can
then be injected or spun down agaiRlateletactivating factors like 10% calcium chloride or
batroxobirt’® maybe added to PRP to stimulate platelets to release growth factors and increase
recruitment of tissue repair factors. No additional processing occurs for whole blood injections after
venipuncture Local anesthetic can be added to PRP and ABI to reducetghmiajection site,

although it may reduce some of the cell proliferation induced by. Rifgetion is usually performed
under ultrasound guidanc&?*°and can be repeated if needed. PRP and ABI outpatieneptoes.
Systematic reviews have indicated low incidence of PRP anc:laRid adverse events for the
treatment of musculoskeletal disordet'

Despite the use of PRP and whole blood injections for heafiptications, the efficacy and safety for
PRP and whole blood injection treatments are not well establisagdhere is a lack of standardization
for PRP and ABI preparatidggiven the multitude of PRP preparation kits available on the market, t
mode ofpreparation, the concentration of platelets and/or leukocytes, and platelet activation methods
can vary greatly, making direct comparison for effectiveness studies diffalditionally, while the
technology to obtain PRP is Fagproved, PRP itself isrcently not indicated for direct injectiof?,

Policy Context

Plateletrich plasma (PRP) and whole blood injections are proposed for a variety of healing applications.
Concerns are considered medium for safety, medium/high for efficacy and medium fer cost
effectiveness.

Objectives
To systematically review, critically apm@j analyze and synthesize research evidence evaluating the
comparative efficacy, effectiveness, and safety of PRP in adults for treatisculoskeletal soft tissue
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injuries, tendinopathies, osteoarthritis, or low back paline differential effectivenesand safety of PRP
for subpopulations will be evaluated, as will the cost effectiveness.

1.2 Key Questions

In patients with musculoskeletal soft tissue injuries, tendinopathies, osteoarthritis, or low back pain
(evaluated separately):

1. What is the evidencef the short and longterm efficacy and effectiveness of autologous PRP or
whole blood injections compared with alternative treatment options or no treatment/placebo?

2. What is the evidence regarding shoand longterm harms and complications of autologo@RP or
whole blood injections compared with alternative treatment options or no treatment/placebo?

3. Is there evidence of differential efficacy, effectiveness, or safety of autologous PRP or whole blood
injections compared with alternative treatment optismo treatment/placebo? Include
O2yaARSNI A2y 2F [3ST ASEX NIOS> SGKyAOAGex a2z oA
4. What is the evidence of cosfffectiveness of autologous PRP or whole blood injections compared
with alternative treatment @tions?

Inclusion and exclusion criteria are summarized as follows:

9 Population Patients with musculoskeletal soft tissue injuries, tendinopathies, osteoarthritis, or
low back pain.

1 Intervention: Autologous PRP or whole blood injections (injections usewmnjunction with
other procedures such as surgery will be excluded)

ComparatorsAlternative treatment(s), placebo, or no treatment

Outcomes:Function (primary), pain (primary), time to recovery, return to normal activities
(sports, work, or activity leal), quality of life, patient satisfaction, recurrence, medication use,
secondary procedures (e.g., surgery), adverse events (primaryjeffestiveness (e.g., cost per
improved outcome), cogtitility (e.g., cost per quality adjusted life year (QALtyeimental cost
effectiveness ratio (ICER) outcomes

9 Study designEligible studies compared autologous PRP or whole blood injections with an
included comparator treatment utilizing a randomized or cohort study design. Case series
specifically designed to aeluate harms/adverse events that enrolled at least 100 patients and
that had followup of at least 70% of patients were considered for Key Question 2. Only RCTs
that stratified resuls by patient characteristics of interest so that statistical interacifefiect
modification) could be evaluated were considered for Key Question 3; subgroups of interest
included (but were not limited to): age, sex, race, ethnicity, socioeconomic status, payer, and
g2N] SNRa& O2YLISyal A2y ® C2 NalysEsavery alzfivle foAithfsion = F 2 N.
(i.e., costeffectiveness, costitility, costminimization, and cosbenefit studies).
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Figurel. Analytic framework

Autologogs.PRP.orwhole Primary and secondary outcomes
. bloodinjectionvs. * Primary: function, pain
Patients: alternative treatment(s)or * Secondary:timetorecovery,

muSCUFO§k§|eta| soft placebo KQ1,3 return to normal activities, quality
tlssug m;urle_s, > of life, patient satisfaction,
tendinopathies, recurrence, medication use,
osteoarthritis, or low

backoal secondary procedures
ack pain

KQ3

Subgroups: KQ2, 3
* Age(years)

* Sex

* Race/ethnicity

* Socioeconomicstatus

* Payer

* Worker's compensation

Cost effectiveness

A 4

Harms
__./

KQ4
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1.3 Outcomes Assessed

The studies included in this assessment used @&tyaof measures to evaluate treatment outcomes,

which are outlined in Table The primary outcome measures were those which measured function and
pain; these were designhated primary outcomes a priori based on clinical expert input. Information on

the minimal clinically important difference (MCID) was obtained for the population being evaluated
whenever statistical differences were found between groups.

Tablel. Outcome measures used in included studies

Outcome
Measure

Assessed

By

Components

Score Range

Interpretation

20 meter walk | Clinician |Patient asked to jog| O to variable The lower the mean| For knee OANR
test* U a straight 20 meter | maximum time, the greater the
line. Clinician uses & walking ability.
chronometer to time
how long the pagnt
takes to complete
test.
Two trials are
completed, and
mean time is
calculated.
American Patient, |Patient Self Items that are score( The lower the score| For Rotator cuff
Shoulder and |clinician |Evaluation: on a 0 to variable |the greater pain andtear:
Elbow Surgeons Pain (7 items) maximum 3 or 10 | disability. 6.4'%
(ASES) Instability (1 item) |point scale and
Standardized Activities of daily | normalized to 100; 12-17
Shoulder living (10 items) total score ranges (depending on
Assessment from 0 to 100 15item
Form??® Clinician function, 15 item
Assessment: pain, or 4 item
Strength (4 items) improvement
Instability (8 items) guestionnaires;
Range of motion (5 which are 12.01,
items) 16.92, and 16.72
Tenderness, respectivelyj®
crepitus,
impingement (11 7783
items)
AnkleHindfoot |Clinician |3 subscales (9 0 to 100 (total score) The lower the score| For
Scaleof the items): the greater the osteochondral
American Pain (40 points) disability. lesions:
Orthopaedic Function (50 points) NR* (source
Foot and Ankle Alignment (10 Score 10®01: says MCID
Society points) excellent calculated, but
(AOFASY® Score 981: good |value was NR)

Score 80r1: fair
Score <70: poor

Forunspecified
ankle etiology:
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32:5&?: Ass;;/ssed Components Score Range Interpretation
8.90°%%°

Blazina Sda® |Patient |4 phases/stages: |Phase 1 to phase 4 |The higher the

Phase 1: pain after phase, the greater

activity only the disruption

Phase 2:

pain/discomfort

during and after

activity does not

interfere with

participation

Phase 3: Pain durin

and after activity

interferes with

competition

Phase 4: complete

tendon disruption
Brief Pain Patient |2 subscales: No scoring algorithm The lower the score| For acute
Inventory-Short Pain severity (4 the greater the pain| hamstring
From (BRBF§® items) severity and muscle injury

Pain interference (7 interference. NR

items)
ConstantMurley | Clinician |4 subscales (10 0 to 100 (total score) The higher the For Rotator cuff
functional items): score, the higher th¢ tears treated

assessment of
the shoulder

(Cms§’

Pain (15 points)
Activities of daily
living (20 points)
Range of motion (4(
points)

Strength (25 points)

function.

with

arthroscopic
surgery 10.44¢

For rotator cuff

(no specific
Modified score: pathology):NR"*
strength assessed
with sling over uppe
arm
Abbreviated score:
excludes strength
assessment
Disabilities of thq Patient | 3 modules (one Scores normalized t{ The higher the For
Arm, Shoulder required, two 100; total score score, the lower the| musculoskeletal
and Hand optional) ranges from 0 to 10( function. upper
(DASH) extremities
Module 1: ability to 10.24
perform (required);
6 subscales
Activities of daily
living (105 points)
Social activities (5
points)
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Outcome
Measure

Assessed

By

Components

Score Range

Interpretation

Work activities (5
points)

Symptoms (25
points)

Sleeping (5 points)
Confidence (5
points)

Module 2: ability to
perform
sports/performing
arts (optional) (20
points)

Module 3: ability to
perform work
(optional) (20 points

EuroQol 5 Patient |5 dimensions of A 5digit number is | The higher the digit
Dimension health: produced to for each dimension,
Questionnaie Mobility represent level of |the greater the
(EQ5DY Selfcare problems in each | problems.
Usual activities dimension.
Pain/discomfort
Anxiety depression
Each dimension is
rated on a scale
from 1 (no
problems) to 3
(extreme problems)
EuroQol Visual |Patient |Oneitem, asks the |0 to 100 (total score) The higher the For Knee OA
Analog Scale individual to select & score, the lower the| MCID: NE?
(EQVASH® number from a scald health impairment.
indicating their
health state of the
day.
Foot and Ankle |Patient |2 subscales (26 0 to 4 (items score) | The hgher the
Disability Index items): 0 to 100 (total score) score, the greater
(FADP™* Pain subscale the function.
Activity subscale
Foot Function |Patient |3 subscales (23 0 to 10 (item score) | The higher the For plantar
Index (FFfjS items): 0 to 100 (subscale |score, the greater |fasciitis Total:
Foot pain score) the 6.5
Disability 0 to 230 (total score) disability/fundional |Pain: 12.3
Activity limitation impairment. Disability: 6.7
Activity
limitation: 0.5**
Hamstring Patient |5 subscales: 0 to 100 (total score) The higher the
Outcome Score Symptoms (1 &m) score, the better the
(HaOSYy Soreness (4 items) hamstring function.
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Outcome
Measure

Assessed

By

Components

Score Range

Interpretation

Pain (8 items)
Function, daily living
and sports (4 items)
Quality of life (2
items)

Harris Hip Score
(HHSY®

Clinician

4 subscas (16
items):

Pain (44 points)
Function (47 points)
Deformity (4 points)
Range of motion (5
points)

Items scored on a 0

0 to 100 (total score)

The higher the
score, the better the
hip function.

Score 1000:
excdlent

Score 8980: good
Score 7970: fair
Score <70: poor

to variable
maximum 1 to 44
point score
International Patient |3 subscales (45 Scores summed ang The higher the For Knee OAIR
Knee items): normalized to 100; |score, the greater
Documentation Symptoms total scoe ranges |the knee function.
Committee Sports activities from 0 to 100.
(IKDC) Subjectiv Function
Knee Forrht?
Knee Injury and | Patient |5 subscales (42 Scores normalized t¢ The higher the For Knee OA:
Osteoarthritis items): 100 for each subsca| score, the greater |KOOS, KOOS P|
Outcome Score Pain and each subscale |the knee function. |KOOS ADL: KR
(KOOS§? Symptoms scored separately
Activities of daif KOOS PS: 2.2
living KOOS QOL: 8.0
Sports and 25
recreation
Quality of life
Leppilahti Clinician |7 subscales (7 0 to variable The higher the
Achilles Tendon items): maximum 10 or 15 |score, the greater
Rupture Scorg® Pain (item score) the Achilles tendon
Stiffness function.
Subijective calf Excellent: 90 to 100
weakness Good: 75 to 85
Footwear Fair: 60 to 70
restrictions Poor: <55
Range of motion
Subijective
assessment
Isokinetic muscle
strength
Lequesnhe Patient |3 subscales (11 0 to variable The higher the For knee OANR
Index>® items): maximum (item score, the greater
Pain score) the impairment.
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Outcome
Measure

Assessed

By

Components

Score Range

Interpretation

Walking distance
Activities of daily
living

Two indices
available: hip and
knee. Both scored
the same, have
identical subscales,
etc.

The 1997 update
made mnhor changeg
to morning stiffness
items and added
Gl £ 32Fdzy O

0 to 24 (total score)

Extremely severe:
>14

Very severe: 11 to
13

Severe: 810 10
Moderate: 5to 7
Minor: 1to 4

No severity: 0

AYRSE¢ G2
Liverpool Elbow | Clinician, | Clinician 0 to 100 (total score) All responses are | For elbow
Scoré* patient  |assessment: 3 transformed to a | epicondylitis NR

subscales (6 items) scale of €10 and

Strength equally weighted for

Range of motion summation by

Ulna nerve averaging

involvement

Patient asessment:

2 subscales (9 items

Pain

Activities of daily

living
Lower Extremity| Patient Functional activities| 0 to 80 (total score) | Thelower the score,| For
Functional Scale (20 questions) the greater the musculoskeletal
(LEFSS disability. injury:

9 (patient

assessed) scale
points (Binkley
1999)

Lysholm Knee
Function Scoring
Scalé®

Patient

8 subscales (8
items):

Instability (25 points
Pain (25 points)
Catching, locking (1
points)

Swelling (10 points)
Stair climb (10
points)

Squat (5 points)
Limp & points)
Support (5 points)

0 to 100 (total score)

The lower the score
the greater the
disability.

Scorel0095:
excellent
Scored4-84: good
Score83- 65: fair
Score <65: poor

For general knee

problems
Traumatic: 20.5

Norttraumatic:
13.0
Combined: 18
(Heintjes 2003)

Mayo Clinic
Performance

Clinician

4 subscales (8

items):

0 to 100 (total sare)

The lower the score

the greater the

For elbow
epicondylitis NR
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Outcome

Assessed

Measure By Components Score Range Interpretation
Index for the Pain (45 points) disability.
Elbow (MCPIEY Range of motion (2(

points) Scorel00-90:

Stability (10 points) excellent

Daily function (25 Score 8975: good

points) Score 740: fair

Score <60: Poor

Mental Patient |6 subscales (35 0 to 100 (total score) The lower the score
Component items): the greater the
Summary Score Physical functioning mental ailment.
of the SF36 Rolephysical
(MCS36Y% Bodily pain

General health

Vitality

Social functioning

Roleemotional

Mental health
Neer Patient | Clinician conducts |0 to 100 (total score)] The higher the
Impingement the Neer test by score, the greater
Sign (using-200 internally rotating the pain.
VAS)? GKS LI GAS

and forcefully

moving the arm

through the full

range of forward

flexion or until

reports of pain;

patient then rates

pain alonghe VAS.
Nirschl Staging | Clinician |3 subscales: Pathologic Stages | The higher the stagq For elbow
System® and Observed histology | Stage 1: temporary | and/or phase, the |epicondylitis:NR

patient [t | G A Sy ( Qa]irritation greater the

pain duration
Pah Sy (1 Q& R
pain intensity

Stage 2: permanent
tendinosisc less than
50% tendon cross
section

Stage 3: permanent
tendinosisg greater
than 50% tendon
crosssection

Stage 4: partial or
total rupture

Phass of Pain
Phase 1: mild pain
with exercise,
resolves within 24
hours

Phase 2: pain after
exercise, exceeds 4¢

disability.
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Outcome
Measure

Assessed

By

Components

Score Range

Interpretation

hours

Phase 3: pain with
exercise, does not
alter activity
Phase 4: pain with
exercise, alters
activity

Phase 5: Pain with
heavy activities of
daily living

Phase 6: pain with
light activities of
daily living,
intermittent pain at
rest

Phase 7: constant
pain at rest, disrupts
sleep

Modified
Nirschf®!

Patient

Patient asked to rat¢
their pain level/
intensity according
to the level of
activity using the 5
point phase scoring
system.

0 to 4 (item score)
Phases of Pain
Phase 1: Full activity
no pain

Phase 2: No pain
during normal daily
activity, moderate
pain during sports/
occupational activity
Phase 3: Occasiona
pain during normal
daily activities,
moderate pain
during sports/
occupational activity
Phase 4: Mild to
moderate pain
during normal daily
activities, severg@ain
during sports/
occupational activity
Phase 5: Pain at res

The higher the
score/pain phase,
the greater the
disability.

For elbow
epicondylitis NR

Outcome
Measures for
Rheumatology
Committee and
Osteoarthritis
Research Societ
International
Standing
Committee for

Patient

3 subscales (item
number variable by
atdzReosY
Pain

Function
trdASydQa
assessment

Patient considered
GNBaLRYyRS
experienced a high
improvement in pain
2NJ Fdzy O A
Fo&2f dzi S
OR improvement in |
of the following

tFAY KHE:

If patient is
considered a
GNBalLRyRS
have experienced
high improvement ir|
pain or function.
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Outcome
Measure

Assessed

By

Components

Score Range

Interpretation

Clinical Trials
Response
Criteria Initiative
(OMERAGT
OARSI)
Responder
Index®207

absolute change in
XM

Cdzy OGA2Y
absolute change in
XM
tFGASYyGQa
FaaSaavySy
and asolute change
AY XMn

Failure to meet the
above criteria
indicates that the
LI GASYy G- A
NB & L2 Yy RS NJ

Oxford Elbow |Patient |3 subscales (12 0 to 4 (item score) |The higher the
Score (OE®) items): 0 to 100 (total score |score, the greater
Elbow pain the elbow disability.
Elbow function
Socialpsychological
impact
PainFree Patient Questionnaire 0 to 4 (item score) |The higher the
Function assesses 10 activiti 0 to 40 converted |score the greater
Questionnaire frequently affected |into O to 100 (total |the discomfort.
(PFFQF° in patients with score)
tennis elbow
Pain in Clinician | A handheld Change in VAS scor| The higher the scorg
Maximum and dynamometer is (before and after grif change, the greater
Grip?™ patient  |used to measure thq test) calculated the pain.
maximum grip a
participant can
exert. Pain is
measured before
and after the gip
test using a visual
analog scale.
11-point Pain Patient One item, asks the [0 to 10 (item score) | The higher the For chronic
Intensity individual to select & score, the greater | musculoskeletal
Numerical Ratin number from a scalg the pain. pain: 15%°%°
Scale (PRNRSY indicating their
neuropathic pain of MCII for knee
the day. OA
NRS (not PNRS)
Global: 2.72

Function: 2.79
Physician NRS
Global: 2.50

Function MCII:

2.55
201
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Outcome
Measure

Assessed

By

Components

Score Range

Interpretation

Pain Pressure |Clinician |A pressure ab2NXNIf € The lower the
Threshold algometer is used td point is determined |threshold, the
(PPTH measure the by clinicians (typicl| greater the pain
minimum pressure |2 kg/cnf) and pain | and/or discomfort
that induces pain or|threshold deviation |impairment.
discomfort from this point is Critical level of
in the individual. measured. abnormality: 2
kg/cmf lower
threshold relative to
a normal control
point
PatientRelated |Patient |2 subscales (15 0 to 100 (total score) The higher the For elbow
Tennis Elbow items): score, the greater |epicondylitis
Evaluation Pain the pain and MCID defined ag
(PRTEEY Function (further functional Gl £ AGG
divided into specific impairment. Total PRTEE:
activities and usual 71100, 22% of
activities) baseline score
MCID defined as
G YdzOK 0 ¢
GO02YLX S|
NBE O2 @S NI
Total PRTEE:
11/100 or 37%
of baseline score
MCID for
subgroups
<40/100at
baseline: 7/100
or 35%
MCID for
subgroups for
XN K MAND
40%: 21 or
4096™°
Physical Patient |6 subscales (35 0 to 100 (total score) The lower the score
Component items): the greater the
Summary Score Physical functioning physical disability.
of the SF36 Rolephysical
(PCS36)% Bodily pain
General health
Vitality

Social functioning

Disabilities of thg NR 5 subscales (11 Total score = [(Sum | The higher the For shoulder
Arm, Shoulder, items): of responses divided score, the lower the| pain: 8.0:%

and Hand Quick Activities of daily | by number of correc{ arm/ shoulder/ hand
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Outcome
Measure

Assessed

By

Components

Score Range

Interpretation

Questionnaire
(Quick DASHY

living

Social activities
Work activities
Symptoms
Seeping

responses)

subtracted from one]
multiplied by 25; can
range from 0 to 100

function.

For elbow

epicondylitis:
15.8%

Roles and
Maudsley
Outcome

Scoré®

Patient

Pain scale where:

1 = excellent, no
pain, full movement,
full activity

2 = good, occasiona
discomfort, full
movement, and full
activity

3 = fair, some
discomfort after
prolonged activity

4 = poor, pain
limiting activities

1 to 4 (total score)

The higher the
score, the greater
the pain.

Short Forml2
(SF12§%°

Paient

8 subscales (12
items):

Physical functioning
Rolephysical

Bodily pain

General health
Vitality

Social functioning
Roleemotional
Mental health

0 to 100 (total score)

The higher the
score, the lower the
disability.

Short Form36
(S F36)291,292

Patient

8 subscales (36
items):
Rolefunctioning
Role limitations due
to physical health
problems

Bodily pain

General health
Vitality

Social functioning
Role limitations due
to emotional
problems

Mental health

The Mernal
Component Score 0
the SF36 (MCS36)
contains the
subscales listed as ¢
8 and includes 35

0 to 100 (subscale
score)

0 to 100 (componet
score)

Total score not used

The higher the
score, the greater
the function.

For Knee OA
4.3

General health:
7.3 ¢€11.3 to-
3.3)

Vitality: 3.44 {
2.2t09.1)
Social
functioning: 6.15
(-1.7 to 14.0)
Role emotional:
242 9.21t0
14.1)

Mental health:
4.02 (1.7 to
9.7f%
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Outcome
Measure

Assessed

By

Components

Score Range

Interpretation

items.

The Physical
Component Score 0
the SF36 (PCS6)
contains the
subscales listed as |
5 and includes 35
items.

Shoulder Pain |Patient |2 subscales (13 Item scores for The higher the For rotator cuff
and Disability items): subscale divided by | score, the lower the| disease
Index?® Pain maximum score for | shoulder function |15.4 at 2 weeks,
Disability subscale deemed |and pain. 23.1 at 6 weekd
applicable to subject
(subscale score) Tot For nonspecific
score = average of shoulder
pain and disability etiology. 10"
subscale scores, car 8>
range from O to 100 13.24
Simple Shoulder Patient 12 yes or no 0 to 100 (total score) The higher the For rotator cuff
Test (SST¥ questins Reported as a score, the greater |disease
concerning the percentage of the shoulder range 012: 205
ability to perform 12| questions answered| function. (fifteen item
activities of daily in the affirmative. function) or 2.33
living. (4 item
assessment), 2
point overalf®®
For
asymptomatic
rotator cuff tear.
For range @00,
17 to 19*
Subjective globa| Patient Patients are asked t| 1% to 100% (total | The higher the For
function*® assess their functior| score) score, the greater |osteochondral
during activities of the function. 100% 4 lesions
daily living and pre-injury function |NR
subjective wellbeing
compared to prior
function.
Tegner Scoré® | Patient 10 activity leved 0 to 10 (total score) | The lower the score| For ACL etiology
within 3 activities: the greater the 13270
Competitive sports function.
Recreational sports
Work
Upper Extremity| Patient | 8 items representing 1 to 10 (per item) | The higher the For elbow
Functional common activities |8 to 80 (total score) | score, the lower the| epicondylitis NR
Scalé" affecting upper upper extremity

extremity function.

function.
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Outcome
Measure

Assessed

By

Components

Score Range

Interpretation

Victorian Patient |3 subscales (8 0 to 100 (total score) The lower the score| For Achilles
Institute of items): the greater the tendinopathy.
Sports Pain Achilles disability. |6.5'"
Assessment Activity 15%%4
Achilles (VISA Functional status
A)229
Victorian Patient |3 subscales (8 0 to varable The higher the scor¢ For patellar
Institute of items): maximum (item the lower the tendinopathy 13
Sports Symptoms score) patellar disability. | points'®’
Assessment Function 0 to 100 (total score)
Patella (VISA Ability to perform
pyse sports
Visual Analog | Patient Patients are asked t| 0 to variable The higher the For elbow
Scale (VAS)§ indicate on a scale | maximum typically o| score, the greater |epicondylitis NR
line (100 mm in 10 or 100 (total the pain.
length) where they |score) No pain: 0 to 4 mm | For patellar
rate their pain level Mild pain: 5to 44 |tendinopathy:
of the day. mm VASUsual =2 (]
One variation of this Moderate pain: 45 |10 scale.), VAS
measure includes to 74 mm Worst =2 (110
changing the length Severe pain: 74 to |scale®
of the line. 100 mm
For rotator cuff
disease 1.37
mm270
For plantar
fasciitis 9 mmt*®
Visual Analog |Patient Patients are asked t 0 to 10 (item score |The higher the For
Scale functiol® evaluate functional |and total score) score, the greater |osteochondral
impairment during the functional lesions of the
activities of daily impairment. talus NR
living including
climbing up and
down stairs, walkig
on a flat surface,
going out for a long
walk, or performing
household work on i
scale of 1 to 10. Iten
scores are average(
to produce a
function score.
Visual Analog |Patient Patients are asked t 0 to 10 (item score |The higher the For
Scale stiffnes&’ evaluate joint and total score) score, the greater |osteochondral
stiffness the stiffness lesions of the
experienced in the talus NR
morning and
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Outcome
Measure

Assessed

By

Components

Score Range

Interpretation

throughout the day
on a scale of 1 to 1(
Item scoresare
averaged to produce
a stiffness score.

Western Ontario
and McMaster
OA index
(WOMACH

Patient

3 subscales:

Pain (5 items)
Stiffness (2 items)
Physical function (1]
items)

Likert Scale:
0 to 4 (item score)

0 to 96 (total score)

**

The higher the
score, the greater
the pain, stiffness,
and functional
limitations.

For Knee OA-0
100scale

Pain: 9.7
Stiffness: 9.3
Function: 10
(Babul 2004)
Global: 17.13
Function:
17.02*

Total WOMAC:
10.1

Pain: 2.1
Stiffness: 2.1
Function: 6.8%

For general knee
problems (@
100}

Traumatic
Pain: 10.9
Stiffness: 16.8
Function: 21.0
Overall: 18.6
NonTraumatic
Pain: 15.4
Stiffness: 13.8
Function: 12.0
Overall: 12.9
Combined
Pain:16.8
Stiffness: 20.3
Function: 23.0
Overall; 19.1%®

Western Ontario
Rotator Cuff
(WORC) Indé®

Patient

5 subscales (21
items):

Physical symptoms
Sports/recreation
Work

Lifestyle

Emotiors

Scores normalized t(
100% and reported

as percentage of
normal.

Total score ranges

from 0 to 2100

The higher the
score, the greater
the rotator cuff
disability.

The higher the
normalized score,
the lower the
rotator cuff
disability.
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*MCIDs were only fand if an outcome was significant in any of the results of this report. Those that are significant in the
results, but not found searching the literature, then the MCID is reported as NR.

U b 2thaB20 meter walk test in Fogh is jogging, while other stigh use walking within the same outcome measure

5¢KS YSIF&Ad2NBA dzaSR F2NJ GKS G(KNBS &ddzoalOlfsSa @FNE RSLWSYyRAy3d 2y

§ Multiple versions and modifications to this outcome measure were reported in the studies included in this report.

**QOne study (Sanche2012) utilizedano@ G F Y RF NR &ay 2NN f AT SRéE 2hat!/ &a02NAy3I &aeaidsSy
subscale was-Q00(worst).
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1.4 Washington State Utilization and Cost Data

No data are available for this technology
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2. Background

2.1.1. Epidemiology and Burde of Disease

Musculoskeletal disorders describe a range of conditions involving muscle, bone, and connective tissues,
and are a common cause of loterm pain and disability?® Musculoskeletal injuries present ass a

broad spectrum of ages and can be acute or chronic in nature: acute injuries are characterized by
tearing and hematoma formation after traunt& while chronic injuries result from overuse and aging,

as the ldy loses its ability to heal microtears induced by repeated use. In the United States alone, soft
tissue injuries represent 45% of all musculoskeletal injufies.

The burden of musculoskeletal disease is great. A study in over 14,000 Austrian subjects indicated that
two-fifths of the population suffered from some type of musculoskeletal disé&sehile in the United

States at least onhird of adults are affected by joint pain, swelling, or limitation of movenféhin

general, musculoskeletal disorders have low mortality rates but are associated with hightityorb

rates, which commonly translate to losigrm disability and subsequent lack of physical actitityn

one epidemiologic study evaluating musculoskeletal injuries in over 6,000 sedentary and physically
active adults, nearly on¢hird of the population permanently stopped their exercise regimen after
injury.®® Musculoskeletal disorders represent a burden on society in both direct costs to the health care
system and indirect costs through loss of work and productivigiuding forced early retirement, as

well as their impact on the psychosocial status of affected petipfé:?*°

2.1.2. Tendinopathies

While the etiology of tendinopathies are not welhderstood;*°tendinopathy disorders can arise from
repetitive motions and overuse of tendoR3.endons are responsible for facilitating movement by
connecting bonend muscle, and result in disrupted tissue healfifig:he pathogenesis of
tendinopathies includes defective healing responsandhistologicallymanifests as tendon
enlargement, neovascularization, calcium deposits, and the presence of calfcifit®8tion
Tendinopathies, also described as tendinosis or tendonitis, can be inflammatory (tendinitis)}-or non
inflammatory and degenerative in nature (tendinosisJ.endinopathies result in reduced activities of
daily living and reduced sports partictfmn;*®’ andare estimated to account for 380% of all sports
related injuriest*®**®Additionally, tendinopathyrelated pain is not necessarily connected to evident
tissue damage?’ Treatment of tendinopathies can be difficult due to the heterogeneity of cases;
tendinopathies are a result of both extrinsic (e.g., work load) and intrinsic (e.g., biomechanics, age)
factors, and asuch, it has been proposed that tendinopathies exist on a continuum upon which
treatment should be basetf.Further, according to clinical expeiriput, success ofreatment largely
depends on the stage of the tendinopathy, with esitdige tendinopathies unlikely to respond to any
treatment while earlier stages may be highly responsive to a variety of appropriate tezasm

Tendinopathies included in this report and described in more detail below include lateral epicondylitis,
Achilles tendinopathy, patellar tendinopatfgnd rotator cuff tendinopathy.

Lateral Epicondylitis (Tennis Elbow)

Lateral epicondylitis, coltpuially known as tennis elbow, stems from overuse of the extensor carpi
radialismuscle and associated tendons through repetitive microtralfihe termepicondylitis

describes chronic tendinosis with little inflammatibi Symptoms of elbow epicondylitis include pain
and burning lateral to the elbow that radiates to the extensor muscle, weak grip strength, and painful
resistance against dorsiflexiar the wrist®* A 1998 study in Washington State regarding the incidence
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of work-related disorders found that the claims rate for elbow epicondylitis Wb claims per 10,000
full-time workers?? Several factors have been shown to be associated with an increased risk for lateral
epicondylitis. Recreational tennis players develop tennis elbow more frequently than experienced
players, due pmarily to faulty stroke biomechanics and the use of improper equiprfieAtstudy in a
Finnish population indicated that smoking, type 2 diabetes, riégetwork tasks involving use of the
hands or wrists, and work tasks involving the use of vibrating tools were found to be associated with
lateral epicondyliti$*® Additionally, increased age is a risk factor for lateral epicondylitis, with incidence
being highest among those aged 30 to'85.

Achilles Tendinopathy

Achilles tendinopathy can from microtears stemming from overuse of the Achilles téftaithough
one study has indicatetthat approximately 2% of cases are caused by chronic diseases such as a
rheumatoid arthritis or other inflammatory joint diseasé%and another study indicated that 30% of
their patient population had Achilles tendinopathy not dirgatissociated with activit§"- Symptoms
include pain during and after physical activity, tenderness upon touch, swelling, and stiffness after long
periods of inactivity, such as when first waking in the mordmé. most commonly affects elite
endurance athletest® particularly those involved in track and field, volleyball, badminton, and
basketball'®’ It disproportionately affects more men than women (prior to menopauSajd is more
common in older athletes than younger athletééAdditionally, high body mass index (Bfgnd
floroquinone use is associated with greater risk of Achilles tendinop&tttyis frequently diagnosed
with magnetic resonance imaging (MRI) and ultrasound, althougtyXcan be helpful for determining
Achilles calcificatiod’

Patellar Tendinopathy

Patellartend y 2 LI} 6 K& X 2NJ WdzYLISNRa YYySSs A& y2GKSNJ O2yRA
inflammation or injury to the tendon that attaches either the thigh or lower leg bones to the kneéetap.

Common among athletes in sports that require repeated jumping, such as volleyball or basRétizll,

estimated to have an incidence of around 20% in this populdfibditrasound is more accurate than

MRI for diagnosingatellar tendinopathy’®

Rotator Cuff Tendinopathy

The etiology ofotator cuff tendinopatly is unclear, but is caused by a combination of intrinsic and
extrinsic factors.® It can be caused by shoulder impingement, which leads to a diminished vascular
supply resulting in inflammation and degeneration of the tenddfi° Symptoms of a rotator cuff
tendinopathy are dullincreasing pain the area of the four rotator cuff tendons and tenderness in the
shoulderjoint, especially when reaching overhead (person is unable to reach higher than 90 degrees
abduction) and behind the back, lifting and sleeping on the affected #idegain is often associated
with growing weakness of the shoulder. It is common in swimnif@edderly athletes:® patients who

are wheelchaibound?” and patients with high BMi® Conservative methods, such as rest, ice,
medicatian and physical therapy, are often sufficient to treat rotator cuff tendinopathies; however,
some injuries may be severe enough that surgery is required.

Plantar Fasciitis

Plantar fasciitis describes typically bilateral inflammation or irritation in tseiéacovering the heel due

to repetitive strain and microteaf®>**from activities such as long periods of standing or a sudden

increase in exercise. Symptoms include severe morning plantar heel pain thatgtsastivity but

then increases throughout the day, as well as tenderness upon palpitafiisk factors include

ALISYRAY3I tFNBS |Y2dzyia 27F oA Y8limied anRlgndobldy, obeSiy,i = dzy | |
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and diabetes mellitus’??*Plantar fasciitis accounts for over 800,000 hospital visits annually in the
United States?® Most cases respond to conventional treatméttwhich includes pain medican,
stretching, and orthotics.

2.1.3. Traumatic Musculoskeletal Injuries

Traumatic musculoskeletal disordersluded in this report are acute local muscle injury, ankle sprain,
talus osteochondral lesions, Achilles tendon tears, and temporomandibular joint dislocation.

Acute Local Muscle Injury

Acute local muscle injury is a common occurrence among elite athbtd accounts for about a third of

time-loss injuries, with approximately 40% of cases experienchigjuey.”® Hamstring injuries are
SALISOAlLfte FNBIldzsSyid Ay St A0S | dodstar® iirdiagjumpNgy and NA £ &
kicking**' they are the most common acute muscle injurypinfessional European footbdfl Hamstring

injuries occur when there is overload during the eccentric phase of hamstring contraction, and

symptoms include tenderness and pafhUsually, with proper treatment, most people recover

completely fromacutemuscle injuries.

Ankle Sprains

Another common taumatic musculoskeletal injury is ankle sprains, which are estimated to affect over 2
million people each year in the United Stat&&Ankle sprains occur when forces greater cause strain on
the ankle joint and surrounding ligaments. Lack of physical activity and obesity afiectsis.

Symptoms of ankle sprains include swelling, pain, paresthesia, and muscle $pasms.

Osteochondral Lesions to the Talu

Osteochondral lesions to the talus are structural injuries to the cartilage andibdhe ankle joint?>®

The majority are caused by trauma, and symptoms include deep ankle pain upon weight bearing, as well
as swelling and instability of the anki&®®

Achilles Tendon Rupture

Rupture of the Achilles tendon is a common tendon injury in adéifxperienced as acute, severe

pain, acute Achilles tendon ruptures are complete breaks in the tendon resultgvgeiting, reduced

range of motion, and inability to walk. Especially prevalent in those aged 30 to 50, the cause of Achilles
tendon ruptures is multifactorial and can be caused by excessive and repetitive strain in addition to
degeneration of the tendon?*’ Achilles ruptures occur more frequently in males and among recreational

athletes®®

Temporomandibular Joint (TMJ) Dislocation

The temporomandibular joint (TMJ) is located where the mandibular condyle and temporal bone
connect; TMJ dislocation occurs when these two bones detaghute TMJ dislocation usually occurs
during extreme opening of the mouth, and less frequently from traumasoa result of neurologic

disorders. Other factors contributing to TMJ dislocation include weakness of the TMJ ligaments, muscle
spasms, and abnormal chewing movemefits.

2.1.4. Osteoarthritis

Osteoarthritis (OA) desdriés chronic degenerative joint disease that results from the breakdown of
cartilage and boneAt the molecular level, cytokines and inflammatory mediators are released and
chondrocytes are activated during osteoarthritis, releasing a multitude of signalihecules causing
restructuring of the surrounding tissue and boftéAs of 2010psteoarthritis was ranked as the "11
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leading cause in the world for years lived with disability (YLDs) and overall is the third most prevalent
musculoskeletal disorder, accounting for an estimated 17.1 million ¥£Ds.

Osteoarthritis of the Knee

Osteoarthritis of the knee is the most common presentation of OA. Symptoms include knee pain,
stiffness, swelling, and decreased range of motdihe 2010 Global Burden of Disease project
indicated that 3.64% of the world population has knee OA, with the disease being more prevalent in
women (4.75%) than men (2.56%)is gender differential was confirmed in a 2010 systematic redfew.
In 2000, it was estimated that 40% of people over 70 have osteoarthritis of the’Rheditional risk
factors include age, obesity, prior injury, and repetitive &&&*

Osteoarthritis of the Hip

Hip osteoarthritis can be characterized by sharp or dull hip pain, stiffness, joint deformity, and reduced
range of motion:>*#*°Risk factors include previous hip disorders, traumalesity™* Hip

osteoartritis is the second most prevalent manifestation of osteoarthritis after the Khee.

Osteoarthritis of the Temporomandibular Joint

Temporomandibular joint (TH) osteoarthritis symptoms include pain, stiffness, presence of joint
clicking, and limited range of motion in the joint connecting the cranium and the man@itSfe.
Circumstances that can lead to TMJ osteoatithdre tooth grinding during sleep, functional overload,
and trauma. Prevalence in the literature varies greatly, ranging from 1% to 84% depending on the
diagnostic method useff

Osteoarthritis Severity Gradir®ystems

The KellgrerLawrence systertt® developed in 1957, classifies the severity of knee osteoarthritis. This
system utilizes Xay assessments to establish evidence of osteoarthritis through visualization of
aberrant bony growths/eteophytes and reduction in joint space. Similar to the Kelld@nrence

system, the Ahlback knee OA grading sysféntilizes radiological assessments of the knee to establish
evidence of OA through visualization of reductions in the tfbimoral joint space.

Osteoarthritis grading systems do not necessarily correlate with pain, function, or disability; this is due
to the multifactorial nature of these symptoms, which are not necessarily reflected in radiographic
features? As such, it is possible to have asymptomatic Kelldy@mrence Grade 3 osteoarthritis

patients and highlgisabled Kellgreihawrence Grade 1 osteoarthritis patients.

Ahlback and Kellgrebawrence grades and definitions are below:

KellgrenLawrence Knee OA Grading System
1 Grade 0: Minute osteophytes with doubtful significance
1 Grade 1: Definite osteophytesibunimpaired joint space
1 Grade 2: Moderate diminution of joint space
1 Grade 3: Moderate osteoarthritis, with joint space greatly impaired with sclerosis of subchondral bone
1 Grade 4: Severe osteoarthritis, with joint space greatly impaired with sclerosigoofiondral bone

Ahlback Knee OA Grading System
1 Grade 1: Joint space narrowing (joint space < 3 mm)
Grade 2: Joint space obliteration
Grade 3: Minor bone attrition €6 mm)
Grade 4: Moderate bone attrition {50 mm)
Grade 5: Severe bone attrition (>10 mm

= =4 =4 =4
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2.2. Technology Platelet Rich Plasma and Autologous Blood Injections

Platelet rich plasma (PRP) and autologous blood injection (ABI) are-déoved autologous biologics

used to promote tissue healing and regeneration by inducing a spipyaiological cocentration of

growth factorrich platelets into an injured are®RP preparations contaimplatelet concentration that

is greater tharbaseline plateletount. PRP and ABI therapies are commonly used in orthopedics, sports
medicine, and dentistry. Altholmintramuscular PRP injections were previously a prohibited substance
by the World AntiDoping Agency (WADA) in 2010, they were removed from the list one year later.
Subsequently, PRP is no longer banned for use by the International Olympic Conifnittee.

PRP products are not standardizethe mode of preparation, the concentration of platelets and/or

leukocytes, and platelet activation methods can vary greatly from system to system, making direct

comparison foreffe6 A Sy Saa aGdzZRASE RAFFAOMzZ G 2KAES twt YR
Center for Biologics Evaluation and Resedtwty are considered minimally manipulated and are

exempt fromregulatory code 21 CFR 1271, which calls for regulation of moye thd YA Y A Y I £ f &
YFEYyALdzZ FG§SRE KdzYl y OS¢t -based prodicisBaddfianally, Aitidudhdzbré add | y R G
a number of PRPBreparation systems on the market that are FB@proved, PRP itself is not FDA

regulated for direct injection; PRP preparations from these systems are intended for combination with

bone graft materials for orthopedic us& As such, direct injection of PRP canBefcd A RSNBR a2 FF f
usage.

2.2.1. Mechanism of Action

PRP therapy increases the concentration of platelets which then release growth factors upon activation
through the coagulation cascade. Platelets, the crux of PRP treatment, are the primary constituents in
blood-clotting (hemostasis) and contain over 30 growth factors that aid in angiogenesis, cell
growth/division, and cell regeneratioff° It is this coagulation cascade that PRP and ABI therapy takes
advantage of toanduce tissue repair and growtABI therapy is based on creating a new injury in a
chronically norhealing location in order tinitiate the woundrepair and healing proces$*%®

As ABI and PRP injections amninduce a healing cascade in the injured area, the mode of injury repair
after injection likely mimics the four phases of the wound healing casdafiteemmation, proliferation,
repair, and remodeling® Duringinflammation the first battery of growth factors IGFL | y R® ¢ D C
are released, inducing the migration of macrophages and neutrophils to clear away cellular debris left
over from tissue injury; during the wourtkaling process, inflammation occurs from the time of injury

to approximately 2 days postjury.*®® The fibroblast proliferation phase is then induced by a second
influx of growth factors such as IFG*VEGE! PDGE™ and bFGE?#?during the wound healing

process, this normally occurs betwe@ to 4 days posinjury.'®® Afterwards, repair of the injured area
occurg in the wound healing process, this happens anywhere from 4 days to 2 weekisjoogt

Finally, remodeling and organization of the coflagccurs®via PDGE? and bFGE signaling, which
induces collagen fiber | and ébpression; during the wound healing process, this occurs from 2 to 3
weeks postinjury. However, because of the variability in PRP preparation, not all preparations may be
able to induce the pathways associated with the different phases of repair andtyfoiv

Additionally, some PRP formulations include leukocytes in addition to platelets. LeukotyRRP (LR
PRP) contains supghysiologic concentrations of leukocytes, while leukogyter PRFLRPRP) has
leukocyte concentrations below that of whole blo&dSome possible benefits of {HRP include
antimicrobial activity’>'®’greater platelet recruitment to the healing site, and thus, increased
recruitment d growth factors:’However, a recent network metanalysis indicated that LPRP may
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confer an increased benefit on functional outcome scores compared-feRIR although the confidence
interval was wide due to the small sample size analyZed.

2.2.2. Injection procedure

The process of obtaining PRP begins by dra@iaegs0 mL of blood from the patient. Common veins

used to harvest autologous blood for PRP include the antecubital fossa, cephalic vein, basilica vein, and
the median antecubital veilY? After venipuncture, anticoagulants such as ACAnticoagulant Citrate
Dextrose Solution Formula A) may be added to thielagous blood. PRP can be produced via blood
filtration and plateletpheesis or centrifugatiod’® With centrifugation methods, the force, length of

time, and number of times centrifugation occurs can Vdtyut PRP preparation involves at least one
centrifugationstepto separate the blood into an erythrocyte layer at the bottom, a buffgtdayer in

the middle, and an acellular plasma layer at the top. The middle platieletouffy coat layecanthen

be harvested and prepared for injection, or can be spun down again to increase platelet concentration.
ABI requires no additional procesgiafter venipuncture.

To prepare the patient for ABI or PRP injection, the area to be injected is sterilized, and local anesthetic
can be applied prior to injection to ease pésgection pain. Activating agents, such as 10% calcium
chloride or batroxohi,'”° can be added to the PRP mixture as a clot activator to speed the activation of
thrombin,*? which in turn aids the release of growtactors from platelets. Studies included in this

report injected anywhere from 2 to 5 mL of PRP in the affected area. Dry needling, which is the repeated
passing of a needle through the tissue in the affected area, is sometimes done in conjunction hgth AB
PRP injectiors this is thought to stimulate inflammation and promote the wound healing cast&de.

Dry needlingcan bedone in conjunction with injections for tendinopathies and plantar fasciitis. If
treatmentisfor osteoarthritis PRP will generally be injected inteticularly. ABI and PRP injection are
outpatient procedures.

After injection, it is typically recommended that patiemtscrease activity for several days to several
weeks.Nonsteroidal antinflammatory drugs (NSAIDs) are usually prohibited {ogsttion, as they

interfere with the inflammatory process necessary for the ffiRlaced healing cascade;
paracetamol/acetaminophen and ice therapy are usually prescribed for anyiqjestion pain. Bcause

. L YR twt Ay2SOGAzy dziAtAl S GKS 62ReéQa AYYdzyS

may be a temporary worsening of symptoms pirgection?*°

2.2.3. Guidance and Imaging

During the injection procedure, imaging can be useful in ensuring that the application of PRP or ABI is as
close to the site of injury as possible. Ultrasdus a common imaging technique during PRP and ABI
therapy?® It is thought that ultrasand aids in visualization in two particular ways: 1) t&rak tracking,

so clinicians know exactly when and where needle placement is occurring, and 2) optimization of
visualization, such as enhancing contrast between needle and tissues, thus provitiangrbage clarity

and distinction between structureS’**®Color Doppler ultrasound is especially useful for imaging areas

of neovascularization and inflammatidtf,as it is designed to image moving fluids such as bttod.

2.2.4. Proposed Benefits

ABI and PRP injections aim to promote tissue healing and repair by enhancing the biocellular
environment with an infusion of growth factot&? However, unke other similar therapies, ABl and PRP

Kt @S GKS T RRSR 0SySTAd 2F 0SAy3I RSNAYSR FTNRY GKS
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transmissible diseases or hypersensitivity reactidhttended outcomes are improvement in function,
pain, and quality of life, all while minimizing adverse effects.

2.2.5. Consequences and adverse events

Common side effects of PRP and ABlmostinjection pain, and systematic reviews have indicated low
incidences of adverse events for treatment of musculoskeletal disofdef¥Contraindications against

PRP injections include pregnancy or achueastfeeding; patients with a tumor or metastatic disease;
active infections; or low platelet or hemoglobin count. No studies have indicated that PRP contributes to
tumorigenesig*°

2.3. Comparator Treatments

Common comparator treatments for PRP and ABI in musculoskeletal disorders include dry needling or
peppering, various injections, consetivae care, and surgery.

2.3.1. Dry needling

Dry needling and peppering are often used in the treatment of tendinopathies as placebo injections or in
conjunction with other injection type®ry needling peppering, and needling are terms used somewhat
interchangedly to denote the processf repeatedly passing a needle through the tendon to disrupt
collagen fibers and induce bleeding without injecting any substdhcéDry needling encompasses a
heterogeneous group of éatments that range from procedures done with small acupuncture needles
without anesthesia to treatments performed with large bore hypodermic needles with local anesthetic.
These techniquemay be ultrasoundjuided and a substance such as corticosteroiB®RP may be

injected after disruption of the tendoff.***Peppering can be done with an injectate, such as autologous
blood. The needle is inserted into the tendon and a portion of the fluid is injected, thednaitim

without emerging from the skin, redirected and reinserted into the tendon for additional inje¢titsf.

The needle may be inserted anywhere from 3 to 50 or more times into the tendon, however the number
of insertions necessary for optimal technique is still unkné#***°ln one study on plantar fasciitis,
injections continued until a sensation of crepitation ceas&despite use as a placebo injection, it has
been suggested that the induction of bleeding within the tendon facilitates healing and rasalts
treatment effect®’®1***2Adverse events are few, consisting of pain at the treatment site if local
anesthetic is not usef?

2.3.2. Injections: Corticosteroids

Injectable corticosteroids are commonly used to treat pain and inflammation and improve mobility in
individuals with musculoskeletal disorders. Disorders frequently treated with corticosteroids include
rheumatic arthritis, synovitis, bursitis, epicondylitis, tendonitis, and fastii@rticoseroids are

thought to interfere with the inflammatory and immune response of synovial tissues at several response
levels, although the complete mechanism is not yet fully underst88tnjections may be delived to

the intra- or extraarticular space, although intrarticular injections are more commonly used and more
widely studied’’ Five corticosteroids have been approved by the FDA for-artiaular injections:
methylprednisolone acetate, triamcinolone acetate, betamethasone acetate, betamethasone sodium
phosphate, triamcinolone hexacetonide and dexamethasSiir the treatment of knee osteoarthritis,
the American College of Rheumatology generally recommends the use oehititralar
corticosteroids'®although there is little evidence to support theiseiin the long tern?
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2.3.3. Injections: Anesthetic

Local anesthetics can be used to treat various musculoskeletal disorder symptoms, but despite
widespread use, their efficacy is still unclédPotential adverse effects associated with local anesthetic
therapy for musculoskeletal disorders include flushing, hives, chest or abdominal discomfort, nausea,
cardiac arrhythmia and seizu?éAddtionalIy, there is also risk for swelling, redness, and tenderness at
the injection site®’ Local anesthetics are frequently used in conjunction with corticosteroids.

2.3.4. Injections: Hyaluronic AcidHA)

Hyaluronic acid is endogenousiyconnective tissues, and is a component of extracellular nf&trias
such, HA therapies aim to improvepleted HA leveland restore the viscosity of the synovial fltift
common in musculoskeletal disorders sashosteoarthritis. Three exogenous hyaluronan products
have been approved by the FDA: sodium hyaluronate, HyBr2G and higimolecularweight
hyaluronan‘® Commercial preparations of HA differ in respect to sourcdemdar size and dosing’
Preparations tend to be high in molecular weight as a result of greater-tindésg, and can be
bioengineered in yeast cultures. Preparations may be designed to be delivered in single or multiple
doses'® Major possible complications only include infection at the injection sitdhough safety and
effectiveness have not been studied in pregnant or lactating women or in chitdren

2.3.5. Injections: Dextrose Prolotherapy

Prdotherapy involves injecting a small volume of growth factors or growth factor stimulators into a
treatment site, such as a ligament or tend@Treatment involves two to five injection sessions at 2 to
6 week interval$®’ Hypersomolar dextrose has beshown to increase expression of growth factors

that are active in tendon repaff.***'%and is used in a variety of tendinopathies to decrease pain and

improve function?#4t3

2.3.6. Exercise

Among those with knee osteoarthritis, lafihsed exercise has been shown to provide siemn but

not longterm improvements in pain and physical function, and skerim improvements in quality of
life.2® For patients with hip osteoarthritis, exercise is effective at reducing pain and improving physical
function in both the shortand longterm.®’

Additionally, eccentric exercises, which cause muscle lengthening during excessive 1Sadimglso
used in conservative care protocols for musculoskeletal injuries. Eccexaricige protocols are used in
treatment of lateral elbow epicondylitis, patellar tendinopathy, and Achilles tendon injuries, shoulder
tendinopathy, and hamstring straiff§ Although more higkguality RCTs are needéo prove the
effectiveness of eccentric exercise for treatment of these conditions, eccentric exercise is a cost
effective and feasible treatment optiofi.

2.3.7. Extracorporeal Shock Wave Therapy (ESWT)

Extracorporeashock wave therapy (ESWT) is used to treat a variety of musculoskeletal injuries by
promoting the wound healing cascad&and reducing shorterm pain during daily activitie$? ESWT
procedures include introducing shockwaves at increasing levels for approximately ten mduitexe,
application of ESWT is heterogeneousnergy levels, number of treatment sessions, and number of
impulses vary across publicatiof8making evaluation of effectiveness difficutthas been shown to
effectively reduce pain in patients with chronic plantar fasciiti§®
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2.3.8. Low Level Laser Therapy

Also known a photobiomodulation, low level laser therapy exposes tissues to low levels of red er near
infrared light*> which is thought to promote cellular proliferaticf’ Data regarding effectiveness is
inconclusive- although it has been shown to successfully reduce paiaténal tendinopathied’ a
systematic reiew showed contradictory for treatment of tennis elbow.

2.3.9. Transcutaneous Electrical Nerve Stimulation (TENS)

Transcutaneous electrical nerve stimulations (TENS) is axgaiagement tool that acts by producing
low-voltage electrical currents in the skif. These currents are thought to alter pain signals in the
nervous system, providing relief. TENS is often used in patients with knee osteoarthritis and chronic
musculoskeetal pain, and has been shown to be successful in the gbort for knee osteoarthritis pain
relief?2 TENS is considered safe if used properly; serious adverse events ar@ rare.

2.3.10. Surgery

Common surgical techniques for musculoskeletal disorders include decompresglalebridement for
tendinopathies; arthroscopy, arthroplasty, and osteotomy in osteoarthritis; and intermaxillary fixation
for temporomandibular (TMJ) dislocation. Surgery is usually the last option for tendinopathy treatment,
as failure rates for detaiement and/or decompression are has high as 20% to.3ation for TMJ
dislocation aids in stabilization of the hypermobile jaw; however, it is usually unsuccessful in patients
with chronic TMJ dislocatiofi’

2.4. Clinical Guidelines

The National Guideline Clearinghouse (NGC), PubMed, and Google were searched for guidelines related

to the use of plateletich plasma (PRP) injections and autologous blood injection} iABatients with
musculoskeletal soft tissue injuries, tendinopathies, osteoarthritis, or low back pain. Key word searches
GSNE LISNF2NYSRY 6aLIFGSESG NRAOK LI FAYFEOD hw O0agK2H
6al dzi2f 232dza of AR RAQIAI N2 PLReéww GFF 6KS mo ARSY
recommendations for the use of ABI and PRP, and the remaining six provide recommendations only for

PRP.

Guidelines from the following sources are summarized:
1 American Academy of Orthopedsurgeons

American College of Occupational and Environmental Medicine
Colorado Division of Workers Compensation

Hsu et al. (2013)

International Cellular Medicine Society

Work Loss Data Institute

=A =4 =4 =4 =4

Details of each included recommendation for the injection latgdet-rich plasma or autologous blood

for treatment of musculoskeletal soft tissue injuries, tendinopathies, or osteoarthritis, including the
class/ grade of recommendation and level of evidence, can be found in Z.able

A summary of the guidelines froavailable fulitexts from the more prominent organizations in which
the level of recommendation was evaluated is provided below.
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Tendinopathies
Colorado Division of Workers Compensation, 200umulative Trauma Conditions: Medical Treatment

GuidelinesBah plateletrich plasma injections and autologous blood injections are recommended for
patients with lateral or medial epicondylitis symptoms lasting longer than six months.

International Cellular Medicine Society, 201%ection VII: Platelet Rich Plas(R&P) Guidelinel:is
recommended that further research be conducted on the effects of platétét plasma injections in
individuals with tendinopathies.

Hsu et al., 2013Plateletrich Plasma in Orthopaedic Applications: Eviddrased Recommendatiofsr
Treatment:Plateletrich plasma injections are recommended in patients with elbow epicondylitis
refractory to conventional nonsurgical treatment. It is recommended that further research be
conducted on the use of plateleich plasma injections for thtreatment of other chronic
tendinopathies.

Plantar Fasciitis
No fulktexts of guidelines providing recommendations pertaining to the use of plateletplasma or
autologous blood injections for the treatment of plantar fasciitis were obtained.

Acutelnjuries
International Cellular Medicine Society, 201%ection VII: Platelet Rich Plasma (PRP) Guiddltites:

recommended that further research be conducted on the effects of platiédét plasma injection in
individuals with ligament sprains and muesskrains.

Hsu et al., 2013Plateletrich Plasma in Orthopaedic Applications: Eviddrased Recommendations for
Treatment:It is recommended that further research be conducted on the use of plat@letplasma
injections for rotator cuff repair, Achéls tendon repair, and treatment of cartilage injuries.

Osteoatrthritis

American Academy of Orthopedic Surgeons, 20IB82atment of Osteoarthritis of the Knefn
inconclusive recommendation is provided for the use of platél#t plasma and/or growth faot
injections for the treatment of symptomatic knee osteoarthritis.

Table2. Summary of Clinical Guidelines

Rating/
Guideline Evidence Base Recommendation Strength of
Recommendation
Colorado Division of| NR In patients with lateral or medial epicondylitis | NR
Workers and symptoms lasting longer than 6 months:
Compensation 1 There is good evidence to support PRP
Cumulative Trauma injections (2 injections optimum)
Conditions Medical 1 There is some evidence to suppaBI (2
Treatment Guideline injections optimum)
(2010§°*
ACOEM NR ACOEMecommendsboth PRP injectionsand |[[ A YA G SR ¢
Ankle and Eoot ABI for the following pathologies: both PRP 1ad ABI

9 Chronic lateral epicondylitis
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Guideline

Evidence Base

Recommendation

Rating/

Strength of
Recommendation

Disorders (2011}

Knee Disorders
(2011) "%

Elbow Disorders
(2012}

ACOEMiloes not recommend;

PRP injections for the following pathologies:
9 Achilles tendinopathy

ABI for the following pathologies:
1 Plantar fasciitis

ACOENMrovides no recommendatioffior ¢

PRP injections and ABI for the following
pathologies:

1 Ankle sprain

1 Knee spains

1 Anterior and posterior cruciate ligament

tears

1 Meniscal tears

1 Patellar tendinosis/tendinopathy

9 Anterior knee pain

1 Acute or subacute lateral epicondylitis
PRP injections only for the following
pathologies:

1 Plantar fasciitis

[AYAGSR

LyadzFFAOX
both PRP and ABI

Ly &adzfF TA O

ICMS

Section VII: Platelet
Rich Plasma (PRP)
Guidelines (2011}

Tendinopathies
3 studies (type NR

1 animal study

Ligament Sprains
1 study (type NR)

Muscle Sprains

1 study (type NR)
Joints

1 study (type NR)

ICMSsuggests theneed for further researcton
the effects of PRP injections on the following
pathologies:

1 Tendinopathies

I Ligament sprains

9 Muscle strains

1 Joints

9 Intervertebral discs

NR

Hsu et al.

Plateletrich Plasma
in Orthopaedic
Applications:
Evidencebased
Recommendatins
for Treatment
(2013)*°

Cartilage Injuries
3 level | studies

1 level Il study
Chronic
Tendinopathies

4 levd | studies

1 level Ill study
Rotator Cuff Repai
5 level | and level |
studies

Achilles Tendon
Repair

1 level Il study

1 level Ill study

Hsu et alrecommendsthe use of PRP injection
in the following pathologies:
1 Elbow epicondylitis refractory to staadl
nonsurgical treatment
Hsu et alsuggests the need for further researg
on the effects of PRP on the following
pathologies:
9 Cartilage injuries
1 Chronic tendinopathies (excluding elbow
epicondylitis refractory to standard
nonsurgical treatment)
1 Rotator aiff repair
1 Achilles tendon repair

NR

Work Loss Data
Institute

Ankle & Foot (acute

NR

Work Loss Data ltisute recommendsthe use of]
both PRP injection and ABI for the following

pathologies:

NR
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Guideline

Evidence Base

Recommendation

Rating/

Strength of

& chronic) (20135

Elbow (acute &
chronic) (20137™

Hip & Pelvis (acute &
chronic) (20137

Low Bacl; Lumbar &
Thoracic (acute &
chronic) (20137

Pain (acute &
chronic) (2013f%

Shoulder (acute &
chronic) (2013

1 Acute and chronic elbow disorders (not
further defined)

Work Loss Data Institutdoes not recommend

PRP injection for the following pathologies:
9 Ankle and foot disordes (not further
defined).
1 Low back pain (lumbar and thoragic
9 Chronic pain, unless used in a researcl
setting
ABI for the following pathologies:
1 Ankle and foot disorders (not further
defined).

Work Loss Data Institugrovides no
recommendationfor ¢

PRP injections for the following pathologies
1 Hip and pelvis injuries (not further
defined)
1 Shoulder disorders (not further defined]
ABI for the following pathologies:
1 Shoulder disorders (not further defined]

Recommendation

AAQOS

Treatment of
Osteoarthritis of the

2 studies of low
SOE

AAOSannot make a recommendatiofor or
against the use of PRP and/or growth factor
injections for patients with symptomatic

LyO2y Ot dz

1 study of

moderate SOE osteoarthritis of the knee.

Knee (2013}

AAOS: American Academfy@rthopedic Surgeons; ABI: autologous blood injection; ACOEM: American College of Occupational
and Environmental Medicine; ICMS: International Cellular Medicine Society; NR: not reported; PRP-riglatelasma;
SOE: strength of evidence

* Guideline iformation is based off an AHRQ summary.

W '/ h9a 3FdzZARSEAYSa F2NI NI GAYy3I GKS AGNBy3IdK 2F GKS NBO2YYSYyRI
Strongly recommend (A)ntervention is strongly recommended for appropriate patients. Intervention improves important
health and functionkoutcomes based on high quality evidence, and the Evid&ased Practice Panel concludes that
benefits substantially outweigh the harms and costs.

Moderately recommend (B)ntervention is recommended for appropriate patients. Intervention improves itapohealth

and functional outcomes based on intermediate quality of evidence that benefits substantially outweigh the harms and costs.
Recommend (C)ntervention is recommended for appropriate patients. Limited evidence that the intervention may improve
important health and functional outcomes.

Insufficient¢ recommend (I) Intervention recommended for appropriate patients and has nominal costs and essentially no
potential for harm. The Evidendgased Practice Panel feels that the intervention constitbiest medical practice to acquire

or provide information in order to best diagnose and treat a health condition and restore function in an expeditious manner.
The Evidenc®ased Practice Panel believes based on the body of evidence, first principldieadiveoexperience that

patents are best served by these practices, although the evidence is insufficient for an eMidsederecommendation.
Insufficient¢ no recommendation (1)Evidence is insufficient to recommend for or against routinely provitieg

intervention. The EvideneBased Practice Panel makes no recommendation. Evidence that the intervention is effective is
lacking, of poor quality, or conflicting and the balance of benefits, harms, and costs cannot be determined.

Insufficientc not recanmended (1) Evidence is insufficient for an evideAzased recommendation. Intervention is not
recommended for appropriate patients because of high costs or high potential for harm to the patient.
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Not recommended (CRecommendation is against routinelsopiding the intervention. The Eviden8ased Practice Panel
found at least intermediate evidence that harms and costs exceed benefits based on limited evidence.

Moderately not recommended (BRecommendation is against routinely providing the interventmaligible patients. The
EvidenceBased Practice Panel found at least intermediate evidence that the intervention is ineffective, or that harms or
costs outweigh benefits.

Strongly not recommended (A$trong recommendation against providing the intertien to eligible patientsThe Evidence
Based Practice Panel found high quality evidence that the intervention is ineffective, or that harms or costs outweigh the
benefits.

5 11 h{ 3AdZARStAySa T2NI SPARSYyOS aiNBy3aiGKY
Strong Benefits clearly exceed the potéaitharm (not true if a negative recommendation), and/or the strength of evidence
is high.

Moderate Benefits exceed the potential harm (or the potential harm exceeds the benefits in the case of a negative
recommendation), but the quality/ applicability tfe supporting evidence is not as strong.

Limited Strength of evidence is unconvincing, or the weelhducted studies show little clear advantage to one approach
over another.

InconclusiveLack of compelling evidence that has resulted in an uncleantalaetween the benefits and potential harms.
ConsensusExpert opinion supports the guideline recommendation even though there is no empirical evidence that meets
the inclusion criteria in the SR.

2.5. Previous Systematic Reviews/Technology Assessments

Healh Technology Assessments (HTAs) were found by searchiagfdr I G St SG NA OK LJX | a Y ¢
0f22R Ay2SOlA2YyFér GoK2tS @ida B &8 2 a8 B dzdbMelARazR e 0 f 2
University of York Centre for Reviews and Dissemination daglthe NICE Guidance Database, and

Google ScholaAtotal of seven HTAwere identified:five report on PRP, one reports on ABI, and one

reports on both PRP and ABI (TaB)eThe following provides a summary of outcomes from HTAs in

which the strength devidence for each conclusion was evaluatddne of the included SRs and HTAs

provided levels of recommendations for their evidence base.

Systematic reviews were found by searchivbMed using the search strategiasAppendix BA total
of sixsystamatic reviewavere summarized (Table 4dne reported on autologous blood injection (ABI)
and six reported on platelet rich plasma (PRP) injections.
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Table3. Previous Health Technology Assessments

: . Treatments Evidence Base . . Critical
Assessment (year) Search Dates Diagnosis Evaliated Available Primary Conclusions Appraisal

NICE Interventional |NRto 9/2012 |Tendinopathy ([t wt 2 NJ |5RCTs Efficacy: NR
Procedures (elbow, Achilles, 3 case series - The euvilence on efficacy remains inadequate, with few
Programme (2013} patellar) studies available that use appropriate comparators.

Therefore, this procedure should only be used with spe
National Institute for arrangements for clinical governance, consent and aud
Health and Clinical research.
Excellence (NICE) o Significantly more patientschieved success at 24

months with PRP vs. steroid (1 RCT, tennis elbow)

Autologous blood o No difference in function between PRP and placebq
injection for groups 12 months (1 RCT, Achilles tendinopathy)
tendinopathy o Fewer patients who received PRP initially required

further intervention within 214 maths compared
with steroids (1 RCT, tennis elbow)

o No difference between PRP and placebo in proporti
of patients that returned to their previous level of
sporting activity by 12 months (1 RCT, Achilles
tendinopathy)

Safety:
- The evidence raises no majofesy concerns.

o No serious complications reported by 2 RCTs
comparing ABI or PRP with steroid (tennis elbow) a
RCT comparing PRP with placebo (Achilles
tendinopathy).

o Postinjection pain was reported by two case series:
of patients needed narcotic atgesia for pain after AH
for tennis elbow; moderate pain and stiffness after H
injection in all patients treated for patellar tendinosis

Economic: NR
Future Research
- Trials comparing ABI (with or without techniques to
produce plateletrich plasma) gainst established
nonsurgical methods for managing tendinopathy are
needed.
- Trials should clearly describe patient selection (includir|
the site of tendinopathy, duration of symptoms and any
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Assessment (year)

Search Dates

Diagnosis

Treatments

Evidence Base

Available

Primary Conclusions

Critical

Evalbated

prior treatments) and document whether a 'dry needling
technique is used.

- Outcomes should include specific measures of pain,
quality of life and function, and whether subsequent
surgical intervention is needed

Appraisal

National Institute for
Health and Clinical
Excellese (NICE)

AutologousBlood
Injection for Plantar
Fasciitis

and audit or research.

o Mean pain scores were significantly reduced at 6
months after ABI compared with steroid injection (2
RCTs) and peppering alone (1 RCT).

o No difference in function was seen at 6 months
between ABI verss steroid or peppering alone (1 RQ

o Significantly fewer ABI patients reported
excellent/good outcome compared with those who
received corticosteroids with or without peppering (1
non-randomized comparative).

o A third injection was necessary in signifitg more
patients receiving ABI and peppering alone versus
steroid (1 RCT).

Tice (201GY° 1966 to 9/2010 | Achilles PRP 1RCT Efficacy: NR
tendinopathy 1 case series - PRP was not found to improve net health outcomes or
California Technology 1 case repot be as beneficial as established alternatives for the
Assessment Forum treatment of Achilles tendinopathy.
(CTAF) - One RCT found no benefit to PRP compared with shan
injections.
PlateletRich Plasma - One case series reported dramatic improvementpain
Injection for Achilles and function within 3 months and sustained through 18
Tendinopathy months.
Safety:
- One case series reported no significant complications (
PRP.
EconomicNR
NICE Interventional |NR to 9/2012 |Plantar fasciitis | ABI 2 RCTs Efficacy: NR
Procedures 1 non - The evidence on efficacy is inadequate in quantity and
Programme (2013) randomized quality. Therefore, this procedure should only be used
comparative with special arrangement®r clinical governance, conse
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Critical
Appraisal

Evidence Base
Available

Treatments

Search Dates Evaliated

Assessment (year)

Diagnosis Primary Conclusions

Safety:
- The evidence raises no major safety concerns.
o A greater proportion of patients complained of pest
injection pain following PRP versus steroids in one |
o No adverse evats were reported in one non
randomized comparative study.
EconomicNR
Future research
- In the context of RCTs that define chronicity of
tendinopathy and clearly describe any previous or
adjunctive treatments (including physiotherapy and ‘dry
needling’as well as the tendons treated; trials should
address the role of ultrasound guidance and include
functional and quality of life outcomes with a minimum
follow-up of 1 year.

CADTH Rapid 1/2009 to Low back pain |PRP 1SR Efficacy: NR
Response Service |2/2014 1RCT - There is insufficient evidence (from 1 SR, 1 RCT, and-]
(2014)1 2 non randomized study) to guide the use of PRP for various
randomized orthopedic conditions.
Canadian Agency for studies - Most literature underlined the uncertainty surrounding
Drugs and 1 evidencebased the use of PRP.
Technologies in Healt guideline Safety:
(CADTH) - Two nonrandomized studies indicated that PRP appea
to involve very little risk to patients.
Rapid Response Economic
Report: Platelet Rich - One RCT indicated that PRP could not be economicall
Plasma Lumbar DOis justified due to a lack of statistical significance in outco
Injections for Lower measures.
Back Pain: Clinical - Most literature underlined the uncertainty surrounding
Effectiveness, Safety, economic benefit.
and Guidelines
Ghazali and Thye Database Osteoarthritis | PRP 2 SRs Efficacy: YesCritical
(2013§° inception 2 RCTs - There is insufficient evidence to support the effectiveng Appraisal
(MEDLINE, 2 nonRCTs of PRP for the treatment of OA. Skills
Health Technology |Embae, EBM 1 retrospective - Limited shortterm evidence indicates that PRP may be | Programme
Assessment Section |reviews)to cohort beneficial for young patients (<50 years) with early OA | (CASP) and
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Assessment (year)

Search Dates

Diagnosis

Treatments

Evidence Base

Primary Conclusions

Critical

(MaHTAS): Medical
Development Division
Ministry of Health
Malaysia

Platelet Rich Plasma
for Treatment of

4/2013

Evalbated

Available

not overweight or obee.
Safety:
- No major complications were reported in patients treatq
with PRP.
Economic:
- No formal economic studies were identified.
- Cost of treatment ranges from $56k2,000.

Appraisal

the US/
Canadian
Preventative
Services Task
Force

Osteoarthritis
HealthPACT, NR Osteoarthritis of| PRP 3 comparative | Efficacy: Yes, NHMRC
Queensland the knee studies - There is longuality evidence to support the use of PRP| levels of

Department of Health
(Australia) (2013)

Health Policy Advisor
Committee on
Technobgy
(HealthPACT)

PlateletRich Plasma
for the Treatment of
Knee Osteoarthritis

patients with OA of the knee.
- All studies reportd shortterm improvements in function
and pain; however effects were not sustained over timg
- There is no evidence that PRP injections alter the natu
progression of OA.
Safety:
- PRP appears to be safe; shtatm pain following injectior
was the only reprted adverse event.
Economic:
- No costeffectiveness analyses were identified.

evidence

NICE Interventional
Procedures
Programme (2014)

National Institute for
Health and Clinical
Excellence (NICE)

Plateletrich plasma
injections for
osteoarthritis of the
knee

Database
inception
(MEDLINE,
PREMEDLINE,
Embase,
Cochrane
Library,etc) to
1/2014

Osteoarthritis of
the knee

PRP

4 RCTs

2 nonRCT
comparative
studies

2 prospective
case series

Efficacy:

- Evidence on efficacy is inadequate in qualiberefore this
procedure should only be used with special arrangeme
for clinical governance, consent and audit or research.

o A metaanalysis (n=577; 4 RCTs, 2 nonrandomized
comparative studies) reported statistically significan
improvement in WOMAC fiction scores in patients
treated with PRP compared to HA.

o PRP resulted in significantly greater patient satisfac
compared with HA (1 nonrandomized comparative
study).

Safety:

- Evidence raises no major safety concerns.

o Syncope, dizziness, headache, rygastritis,

sweating and tachycardia in 33% of patients at the t

NR
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Assessment (year) Search Dates Diagnosis UL SVILENSS (s CIMIEE]

Evalated Available PN CEEVEETS Appraisal

of initial PRP injection was reported in one RCT
o Pain and stiffness of the knee which lasted for up to
two days in 14% of patients was reported by one R(
o Mild swelling or pain of th&nee which resolved withir
2 weeks in 63% of patients was reported by one cag
series.
EconomicNR
Future research

- Further research into plateleich plasma injections for
treating osteoarthritis of the knee should clearly descrik
patient selection ad should take the form of well
designed, controlled studies that compare the procedu
against other methods of management.

- Outcomes should include measures of knee function,
patient-reported outcome measures and the timing of
subsequent interventions.

- Studies aimed at assessing possible cartilage repair aff
platelet-rich plasma injections should include detailed
radiographic or MRI imaging before and after the
procedure.

ABI: autologous whole blood injections; NR: not reported; OA: osteoarthiRB; plateletrich plasma; RCT: randomized control trial; SR: systematic review; PRTEE:Rddiett Tennis Elbow
Evaluation; WOMAMVestern Ontario and McMaster OA index

*Rapid Response Report Summary of Abstracts: Summary based on the abstractsest #eailable evidence.

UECKAAE NBLERZNI O2yaARSNBR |ldziz2f232dza of 22 R -fck @aSnialiStudligs@omparing && usé df ithisl& biod- addipRrielepBghndzdid ndtk 2 f S 6 f
demonstrate any substantial differences iffieacy. Therefore, the Committee considered it reasonable to evaluate the evidence on injection with either whole bliadeletrrich plasma as
equivalent treatments in this guidance.
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Table4. SelectedPrevious Systematic Reviews

ggarch dates Purpose Condition Comparison OZT;T)?%S Evgcir;ce Rfsiifelﬁ Q;;Q:g:g;/se Primary Conclusions
Moraes To assess the Acute or Phtelet-rich Function 17 RCTs an Yes Yes Function
(2014)188 effects (benefits chronic therapies vs. | Disabilities of 2 quasi Data from pooled analyses showed no
and harms) of musculoskeletd placebo, ABI, o the Arm, RCTs difference between PRP and control
_Datab_ase plateletrich soft tissue dry needling vs| Shoulder, (1088 therapies up to 3 months (4 trials, 3
'”CGPUOH to therapies for injuries, no plateletrich |and Hand patients) conditions), 6 months (5 trials, 5
varying dates M| treating soft tissues| including: therapy Questionnair conditions) or 12 months (10 trials, 5
injuries. rotator cuff e, VISAA, conditions) followup.
Cochrane Bone, tears AOFAS foot
Joint and Muscle . . . Pain
Trauma Group (arthroscoplc guestionnair —an _ _
Specialized repair, 6 RCTS) e There is very low quahty gwd_ge
Register, shoulder . suggegtlng a margl_nally significant
Ccachrane Central impingement Pain reduction in pain with PRP versus cont
Register of syndrome VAS up to 3 months (4 RCT, 3 ConditionS)
Controlled Trials, surgery (1 RCT|
MEDLINE, elbow Adverse Adverse Events
EMBASE, and epicondylitis (3 events There is weak evidence across four R(
LILACS RCTSs), ACL that adverse events occur at
reconstruction comparable, low rates in patients
(6 RCTS), treated with PRPrad those who are not
patellar (another 7 trials reported an absence @
tendinopathy (1 adverse events).
RCT), Achilles s
tendinopathy (1 QL_rall Ove(qll, and for the individual
RCT), and clinical conditions, there is currently
Achilles rupturel insufficient evid(_ence to support the use
surgical repair qf PRP_ fpr _treatmg musculoskeletal so
(1 RCT). tissue injures.
Kearney To assess the Achilles Injection Function 18 studies, Yes Yes Function
(2015)1L31 effects (benefits tendinopathy |(i K S NJ LJA|VISAA study type Low quality evidence from pooled
and harms) of placebo NR (732 analyses showed no difference in
Database injection therapies injection vs. no | Pain patients) function between injection therapies
inception to for people with injection VAS and placebo and/or no injection at 6
Achilles weeks (5 trials), 3 months (5 trials), or
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SR
Search dates

Purpose

Condition

Comparison

Primary
Outcomes

Evidence
Base

Risk of Bia

Assessed

|

Quantitative

SGESE

Primary Conclusions

CENTRAL, Wel
of Scienceand
PEDro

April 20, 2015 |tendinopathy. Adverse 12 months (3 trials)
events

Cochrane Bone, Pain
Joint and Very low quality evidence from a poole
Muscle Trauma analysis favored injection therapies
Group compared with placebo and/or no
Specialised injection therapies for pain reduction u
Register, to 3 months (7 trials)
Cochrane
Central Registel Adverse Events
of Controlled Very low quality evidence from a poole
Trials analysis of 13 trials shad no
(CENTRAL), significant difference between groups i
MEDLINE, the risk adverse events, most of which
EMBASE, AMEI were minor and shorasting.
CINAHLand
SPORTDiscus
Laudy (2014f° | To assess the Knee PRP vs. HA | Function 6 RCTs (5 Yes Yes Function

effectiveness of PR| osteoarthritis | injection WOMAC for PRP vs. PRP injections are more effective at
Database injections in (monolateral or Lequesne |HA; 1 for improving function compared with HA
inception to treating knee bilateral) PRP vs. saline | Algofunction | PRP vs. injections (limited to moderate
June 2014 osteoarthritis. injection al Index saline) evidence} and saline injections (limited

4 nonRCTs evidence§ at 6 nonths.

MEDLINE, Pain PRP vs. HA
EMBASE, VAS (1110 Pain
CINAHL, NRS patients) PRP injections are more effective at

reducing pain compared with HA
injections (moderate evidencgand
saline injections (limited evidend&at 6
months.
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SR

Primary

Evidence

Risk of Bia

|

Quantitative

Search dates Purpose Condition Comparison outcomes Base Assessed Synthesis Primary Conclusions
Meheux To determine Knee PRP vs. HA Function 6 RCTs (5 Yes No Function
(2015)178 whether PRP osteoarthritis | injection WOMAC for PRP vs. There is moderate evidence suggestin
injections improve IKDC HA; 1 fo that PRP injections are more efficacioy
Database outcomes in knee PRP vs. normaf Tegner PRP vs. than HA and saline at improving functi
inception to osteoarthritis at 6 saline injection | Activity Level saline) up to 12 months posinjection (5/6 trials
February 12, |and 12 months; to Rating Scale| (739 showed significant differences)
2015 determine Lequesne |patients)
differences Algofunction Pain
PubMed, between outcomes al Index The evilence suggests that PRP
Cochrane _ for PRP and Pain injections are more efficacious than HA
Central Registel -, ticosteroid WOMAC and saline at decreasing pain up to 12
of Controlied  finiections or vieo- VAS months postinjection (5/6 trials showed
Trials, SCOPUS g nnlementation or Quality of significant differences)
and . placebo injections Life , )
SPORTDiscus at 6 to 12 months; SF36 Quality of Life
and to investigate PRP significantly improved both the P(
whether outcomes and MCS subscales of the &
vary base on the compared to HA (data from 1 RCT).
PRP formulation ) .
used. Strength of Recommendatidar this
reviewcd . € F F
Chang (2014) |To assess the Knee chondral | PRP vs. HA Function 8 singlearm Yes Yes Function
effectiveness of PR| degenerative |injection or IKDC studies The evidene suggests that PRP
Database in treating cartilage | lesions placebo KOOS 3 quasi injections are associated with
inception to degenerative WOMAC experiment significantly greater functional
September 2013 pathology in knee al studies improvement at 2 and 6 months
joints. Adverse 5RCTs compared with HA (16 studies; similar
Events (1543 results when only the 4 RCTs were
PubMed and Various patients) pooled) and saline (1 RCT); however,
SCOPUS to the low methodological qality of the

included trials, these results should be
interpreted with caution.

Adverse Events
PRP and HA injections resulted in a
similar risk of post injection discomfort
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ggarch dates Purpose Condition Comparison OZTE)?T%S Evgc:;r;ce Rfsksgife'ﬁ Q;;Q:gzg;;e Primary Conclusions
(8 trials).
Kanachanatwan To compare the Knee Plateletrich Function 8 RCTs (6 Yes Yes Function
(2015)124 outcomes and osteoarthritis | plasma WOMAC for PRP vs. PRP was associatevith better short
adverse events injection vs Lequesne |HA; 1 for GSNY oO0Xm &SI ND 7¥dz
Daabase associated with hyaluronic acid| Algofunction | PRP vs. (WOMAC, IKDC, and &@S) than that
inception to treatment of knee injection or al Index saline*; 1 of treatment with HA or placebo.
August 13, 2015 osteoarthritis with placebo IKDC for PRP vs.
plateletrich EQVAS placebo) Adverse Events
MEDLINE and ; T (i ;
plasma, hyaluronic Adverse (total No statistically significant differences
SCOPUS acid, or placebo. Events number of between adverse events associated w
patients PRP, HA, or placebo treatment were
included observed.
NR)

Quality of Evidencor this reviewg
AGH. €M

ABI: autologous whole blood injections; ACL: Anterior cruciate ligament; AOFAS: American Orthopedic Foot and AnkleAShgatypHic acid; IKDC: International Knee Documentation
Committee; KOOS: Ka Injury and Osteoarthritis Outcome Score; NRS: Numeric Rating Scale; PRP:riglatelesma; SB6: Short Forn86; VAS: visual analog scales; VASXictorian
Institute of Sport Assessmed#tchilles questionnaire; WOMAC: Western Ontario and McMastérdisities Osteoarthritis Index

* Kanachanatwan (2015) classified saline as placebo.
GKS DN}YRAy3a 2F wSO2YYSyRI(GAZ2YyA&aX

studies or low quality randomized controlled trials.
5 Ly Of dzRrgplasdialinjéclidnsS ut results not stratified by injection type.
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2.6. Medicare and Representative Private Insurer Coverage Policies

Individual payer websites, the Centes Medicare and Medicaid Services (CMS) website, and Google
were searched for coverage decisions on the use of platadbtplasma (PRP) injections or autologous
blood injections (ABI) for the treatment of musculoskeletal soft tissue injuries, tendinigsath

osteoarthritis, or low back pain. Policy plans were identified from eight payers, three of which are
bellwether national payers. Coverage policies are consistent and do not support coverage of PRP or ABI
across numerous pathologies, including all #no$ interest to this report.

Coverage decisions are summarized briefly below and paditails are provided in Table 5

Centers for Medicare Service (CMS): National Coverage Determination for Hhawived Products for
Chronic NorHealing Wounds

The @nters for Medicare and Medicaid Services (CMS) has determined thag &R&utologous blood
derived product; will be covered only for the treatment of chronic ntwealing diabetic, venous and/or
pressure wounds and only when (certain) conditions are.met

Aetna Policy: Blood Product Injections for Selected Indications
Aetna considers ABI to be experimental and investigational for the treatment of tendinopathies and all
other indications because its effectiveness has not been established.
Aetna consider®RP to be injections experimental and investigational for all indications, including (but
not limited to) the following, because its effectiveness has not been established:
0 Achilles tendon ruptures
Ankle sprains
Gastrocnemius (calf) tears
Hamstring injury
Hip and knee osteoarthritis
Plantar fasciitis
Temporomandibular joint (TMJ) osteoarthritis
Tendinopathies

O O OO O o o

Anthem Medical Policy: Growth Factors, Silvieased Products and Autologous Tissues for Wound
Treatment and Soft Tissue Grafting

Anthem does not conder the use of PRP, including autologous conditioned plasma (ACP), to be
medically necessary and is considered investigational for all treatment indicatidoding, but not
limited to oft tissue injuries

Cigna Medical Coverage Policy: Autologous Ellet-Derived Growth Factors (PlateldRich Plasma
[PRP])
Cigna does not cover the use of autologous platditived growth factors (also known as PRP, platelet
gel, plateletrich concentrate, autogenous platelet gel, or platelet releasate) for ANY comditi
indication, including the following, because their use is considered experimental, investigational, or
unproven:

0 Anterior cruciate ligament (ACL) repair

o0 Degenerative joint disease

o Epicondylitis
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Muscle injuries and disorders
Knee osteoarthritis

Planta fasciitis

Soft tissue trauma
Tendonitis

O O O O O

Group Health Clinical Review Criteria: Platelet Rich Plasma
The use of autologous platelet derived wound healing factors in the treatment of tendinopathy does not
meet the Group Health Medical Technology Assessr@gitéria.

Harvard Pilgrim Health Care Medical Policy: Dry Needling and PlatédétPlasma Injections
Harvard Pilgrim does not cover PRP injections. They are considered experimental/ investigational and
unproven for the following:

0 Tendinopathies (elbovknee, shoulder, and heel)

0 Other musculoskeletal injuries

Health Net Inc. National Medical Policy: Blood Product Injections for Tendinopathies (e.g., Autologous
Blood Injection, PlateleRich Plasma Injections)
Health Net Inc. considers ABI, autologous Rietions, autologous PRP gel, and bone marrow plasma
injections investigational for all indications, including but not limited to:

o0 Various tendinopathies

0 Plantar fasciitis

Premera Blue Cross Medical Policy: Orthopedic Applications of Plateleh Plasra
Premera Blue Cross considers the use of PRP to be investigational for all orthopedic indications. This
includes, but is not limited to:
o0 Achilles tendinopathy
Lateral epicondylitis
Osteochondral lesions
Osteoarthritis
Plantar fasciitis
ACL reconstruction
Patellar tendon repair
Rotator cuff repair

O O O O O o0 O
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Table 5. Overview of payer technology assessments and policies

Payer (Year)

Lit Search

EvidenceBase Available

Rationald Comments

Centers for Medicare Services
(CMS)

National Coverage
Determination (NCD) for Bloed
Derived Products for Chronic
Non-Healing Wounds (270.3)

Last review: NR
Next review: NR

NR

The Centers for Medicare and Medicaid
Services has determined that PR&n
autologous blooederived product will be
covered only fothe treatment of chronic non
healing diabetic, venous and/or pressure
wounds and only when (certain) conditions &
met.

NR

Aetna

Blood Product Injections for
Selected Indications (0784)

Last review: 11/24/2015
Next review: 09/23/2016

NR

ABI for TMJ ostethritis:

1 review

4 prospective clinical trials
3 case reports

ABI for tendinopathies:

1 prospective cohort

2 RCTs

2 type NR

PRP for Achilles tendon ruptures:
1RCT

2 SRs

1 type NR

PRP for ankle sprains:

1 type NR

PRP for gastrocnemius (calf) tear:

NR
PRP for hamstring injury:

1RCT
1 metaanalysis

Aetna consides ABI experimental and
investigational for the treatment of
tendinopathies and all other indications
because its effectiveness has not been
established.

Aetna considers PRP injections experiments
and investigational for all indications includin
the following because its effectiveness has n
been established:

9 Achilles tendon ruptures

9 Ankle sprains

1 Gastrocnemius (calf) tears

1 Hamstring injury

1 Hip and knee osteoarthritis

1 Plantar fasciitis

1 Temporomandibular joint osteoarthritis
1 Tendinopathies

CPT Code not wered for
indications listed in the CPB:
0232T

HCPCS Codes not covered for
indications listed in the CPB:
P9020

ICD10 Codes not covered for
indications listed in the CPB:
M15.0-M19.93, M22.4aM22.42,
M70.031:M79.9, S83.401+
S83.409+, S83.8X1$683.8X9;+
S86.111+S86.119+, S86.211+
S86.219+, S86.3116586.319+,
S86.811+ S86.819+
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Li h . . .
Payer (Year) |tDS£:;c EvidenceBase Available Rationaléd Comments
1type NR
PRP for hip osteoarthritis:
1 type NR
PRP for knee osteoarthritis:
1 pilot study
3 type NR
PRP for plantar fasciitis:
1 type NR
PRP for TMJ osteoatrthritis:
NR
PRP for tendinopathies
NR
Anthem NR PRP for soft tissue injuries: Anthem does not consider the use of PRP, |CPT code when services ateo
Growth Factors, Silvdyased 16 RCTs including ACP, to be medically necessary ar| investigational and not medically
Products and Autologous 1SR considered investigational for all treatment |necessary: 0232T
Tissues for Wound Treatment 2 tvoe NR indications including:
and Soft Tissue Grafting yp
(MED.00110) 1 Soft tissue injuries
Last review: 04/07/2015
Next review: NR
Cigna NR PRP for ACL repair: Cigna doesot cover the use of autologous |CPT Code 0232T
i latelet-derived growth factors* for ANY
Autologous PIateIeDerlve_d 2 RCTs p '€ . .g wih | _ _|HCPCS Code S9055
Growth Factors (PlateleRich PRP for degenerative joint disease: condition or indication, including the followin
Plasma [PRP]) (0507) . . because their use is considered experiments:
1 prospetive case series . -
Last review: NR . " mVEStIgathﬂa', or unproven:
) PRP for epicondylitis:
Next review: 09/15/2015 1RCT 1 ACL repair
1SR 1 Degenerative joint disease
PRP for muscle injuries and disorders: T Ep|conc_iy_llt|_s )
NR 9 Musde injuries and disorders
- 1 Knee osteoarthritis
PRP for knee osteoarthritis:
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Lit Search

Rationald Comments
Dates

EvidenceBase Available

Payer (Year)

1SR

1 health technology forecast
PRP for plantar fasciitis:
1SR

PRP for soft tissue trauma:
1RCT

PRP for tendonitis:

NR

1 Plantar fasciitis
1 Soft tissue trauma
1 Tendonitis

Group Health

Platelet Rich Plasnwlnjections
for the Treatment of Non
Healing Fractures and
Tendinopathy

Last review: 04/07/205

Next review: NR

NR

PRP for tendinopathy:
2 RCTs

The use of Autologous Platelet Derived Wou
Healing Factors* in the treatment of
Tendinopathy does not meet th@roup Health
Medical Technology Assessment Criteria

NR

Blood Product Injections for
Tendinomthies (e.g. Autologou
Blood Injection, PlateleRich
Plasma Injections) (NMP195)

Last review: 08/2015

Next review: NR

3 RCTs

injections, autologous PRP gel, drahe
marrow plasma injections investigational for
indications, including but not limited to:

1 Various tendinopathies
1 Plantar fasciitis

Harvard Pilgrim Health Care |NR PRP_for tendinopathy and other Harvard Pilgrim does not cover PRP injectio| CPT Codes: 20552, 20553, 382
Dry Needling and Plateletich musculoskeletal injuries: They are considered experimental/ 86999
Plasma Injections 4 SRs investigational and unproven for the followin
Last review: 12/2013 LRCT 1 Tendinopathies (elbow, knee, shoulder,
Next review: NR 1 consensus paper and heel)
3type NR {1 Other musculoskeletal injuries
PRP for ACL repair:
5 type NR
Health Net Inc. NR PRP for tendinopathy and plantar fasciiti{ Health Net Inc. considers ABI, autologous P| CPT Codes: 0232T

ICD9 Codes: 736.1026.12,
726.32, 726.64, 726.71, 728.71

ICD10 Codes: M75.2M75.22,
M75.30M75.32, M76.56M76.52,
M76.60M76.62, M77.0eM77.02,
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Lit Search

Payer (Year) Dates EvidenceBase Available Rationaled Comments

M77.10M77.12

Premera Blue Cross Databases |PRP for Achilles tendinothees: Premera Blue Cross considers the use of PF CPT Codes: 0232T, 86999
i icati NR be investigational for all orthopedic
Orthopedic Applications of  |[NR - = |1 RCT pe Investgationa opedt®  |HCPCS Code: P9020
PlateletRich Plasma (2.01.98)|& [ A U S NpRP for lateral epicondylitis: indications. This includesubis not limited to:
iew: review
Last review: NIA through 1SR 1 Achilles tendinopathy
Next review: NR April 15, PRP for osteochondral lesions: 1 Lateral epicondylitis
HAnmp ¢ |1quasiRCT 1 Osteochondral lesions
PRP for osteoarthritis: 1 Osteoarthritis
5 RCTs 9 Plantar fasciitis
1SR 9 ACL reconstruction
. Patell i
3 quasiRCTs 1 Patellar tendon repair

. . _ 1 Rotator cuff repair
8 prospective singlarm studies

PRP for plantar fasciitis:

3 RCTs

1SR

8 prospective studies

PRP for ACL reconsttion:
1SR

11 RCTs or prospective cohorts
4 type NR

PRP for patellar tendon repair:
1RCT

PRP for rotator cuff repair:
1SR

8 RCTs

6 type NR

ABI: autologous blood injectip ACL: anterior cruciate ligament; ACP: autologous conditioned serum; CPB: Clinical Policy Bulletin; CPT: CurrentTerocedlogl; HCPCS: The Healthcare
Common Procedure Coding System; ICD: international classification of diseases; NMP: NatmzPdbcy; PRP: plateleth plasma.

*Also known as plateletich plasma, platelet gel, plateleich concentrate, autogenous platelet gel, or platelet releasate.
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3. The Evidence

3.1. Methods of the Systematic Literature Review

3.1.1. Objectives

The aim of this repi is to systematically review, critically appraise, analyze and synthesize research
evidence evaluating the comparative efficacy, effectiveness, and safety of PRP in adults for treating
musculoskeletal soft tissue injuries, tendinopathies, osteoarthitidgow back painThe differential

effectiveness and safety of PRP for subpopulations will be evaluated, as will the cost effectiveness.

Key Questions
In patients with musculoskeletal soft tissue injuries, tendinopathies, osteoarthritis, or low back pain
(evaluated separately):

1. What is the evidence of the shednd longterm efficacy and effectiveness of autologous PRP or
whole blood injections compared with alternative treatment options or no treatment/placebo?

2. What is the evidence regarding shoandlongterm harms and complications of autologous
PRP or whole blood injections compared with alternative treatment options or no
treatment/placebo?

3. Is there evidence of differential efficacy, effectiveness, or safety of autologous PRP or whole
blood injectons compared with alternative treatment options no treatment/placebo? Include
O2y&4ARSNI GA2Yy 2F |38 ASEX NI OSs SiKyAaAOAaAGesz az
compensation?

4. What is the evidence of cosfffectiveness of autologous PRP or whole blogelcitions
compared with alternative treatment options?

3.1.2. Inclusion/exclusion criteria

Inclusion and exclusion criteria are summarizedable 6 Briefly, included studies met the following
requirements with respect to participants, intervention, comparatangtcomes, and study design:

1 Population Patients with musculoskeletal soft tissue injuries, tendinopathies, osteoarthritis, or
low back pain.

1 Intervention: AutologousPRP or whole blood injections (injections used in conjunction with
other procedures suchs surgery will be excluded)

1 ComparatorsAlternative treatment(s), placebo, or no treatment

1 Outcomes:Function (primary), pain (primary), time to recovery, return to normal activities
(sports, work, or activity level), quality of life, patient satisifaw, recurrence, medication use,
secondary procedures (e.g., surgery), adverse events (primaryjeffestiveness (e.g., cost per
improved outcome), costtility (e.g., cost per quality adjusted life year (QALY), incremental cost
effectiveness ratio (IER) outcomes

1 Study designEligible studies compared autologous PRP or whole blood injections with an
included comparator treatment utilizing a randomized or cohort study design. Case series
specifically designed to evaluate harms/adverse events thatleatat least 100 patients and
that had followup of at least 70% of patients were considered for Key Question 2. Only RCTs
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that stratified results by patient characteristics of interest so that statistical interaction (effect
moadification) could be evaldad were considered for Key Question 3; subgroups of interest

included (but were not limited to): age, sex, race, ethnicity, socioeconomic status, payer, and

g2N] SNRa& O2YLISyalidAz2yd C2NJ YSe |jdzsSadAazy nx F2N
(i.e., costeffectiveness, costitility, costminimization, and cosbenefit studies).

Table 6. Summary of inclusion and exclusion criteria

Study : :
Inclusion Exclusion
Component
Population Patients with any of the following conditions:  { Cutaneous wounds
% Musculoskeletasot tissue injuries fBone fractures
1 Tendinopathies INeurosurgery
1 Osteoarthritis,or T Ophthalmological conditions
9 Low back pain: T Cosmetic conditions

' Maxillofacial surgery

T Urological conditions

| Cardiothoracic conditions
9 Dental conditions

Intervention  Autologous PRP or whole blood injections*  {PRP or whole blood injections used in

usedas the primary intervention or in conjunction withanother intervention (e.g.,
conjunction with conservative care open or arthroscopic or minimally invasive
surgery)

1 Other biologics (growth factor injections, etc
f'Whole blood injections for OA*

Comparator  { Alternative treatment(s)
1 Placebo

Outcomes 1 Function (primary) 1 Nonclinical outcomes

1 Pain (primary)

9 Time to recovery

1 Return to normal activities (sports, work, or
activity level)

1 Quality of life

1 Patient satisfaction

9 Recurrence

1 Medication use

9 Secondary procedures (e.g., surgery)

9 Adverse events (primary)
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Study

Inclusion Exclusion
Component
Study Focus will be on studies with the least 1 Indirect comparisons
Design potential for bias. 1 Noncomparative studies (case series) (exce
as described to evaluate harms)
Key Questions P: 1 Incomplete economic evaluations such as
1 High qualitysystematic reviews will be costing studies
considered if available. 1 Studies with fewer than 10 piants per
1 Randomized controlled trials (RCTs) treatment group
1 High quality norandomized comparative  { Case reports
studies { Studies in which <80% of patients have a
Key Question 2: condition of interest

1 KQ2: Highyuality noncomparative studies
(case series) designed specifically to evalu
harms/advese events.

Key Question 3:

1 RCTs which present results for both
intervention and comparator such that they
are stratified on patient or other
characteristics of interest.

Key Question 4:

1 Only full, formal economic studies (i.e., cost
effectiveness, costtility, costminimization,
and costbenefit studies) will be considered.

Publication  q Studies published in English in peer reviewe § Abstracts, editorials, letters
journals or publically available FDA reports { Duplicate publiations of the same study

which do not report on different outcomes

1 Single reports from multicenter trials

1 White papers

1 Narrative reviews

1 Articles identified as preliminary reports whe!
results are published in later versions

*Whole blood injections wilhot be considered for osteoarthritisased on clinical expert input

3.1.3. Data sources and search strategy

Electronic databases were searched from their inception through November 23, 2015. Electronic
databases searched included PubME#|BASEand AHRQ fazligible studies, including health

technology assessments (HTAS), systematic reviews, and primary studies. The search strategies used for
PWwMed are shown in Appendix B; hasdarching was also conductdeigure 2 shows a flow chart of

the results of alkearches for included primary studies. Articles excluded atefxtlreview are listed

with reason for exclusion in Appendix C.

The clinical studies included in this report were identified using the algorithm shown in Appendix A. The
search took placen four stages. The first stage of the study selection process consisted of a
comprehensive literature search using electronic means and hand searching. All possible relevant
articles were screened using titles and abstracts in stage two. This wadgane to two individuals
independently. Those articles that met a seaqgbrioriretrieval criteria based on the criteria above were
included. Any disagreement between screeners that were unresolved resulted in the article being
included for the next stge. Stage three involved retrieval of the full text articles remaining. The final
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stage of the study selection algorithm consisted of the selection of those studies using a set of a priori

inclusion criteria, again, by two independent investigatorsoseharticles selected form the evidence
base for this report.

Figure2. Flow chart of literature search results

1. Total Citations (n=2259

» | 2. Title/Abstract exclusion (n=2178

v

3. Retrieved for fulltext evaluation (n=81)

\ 4

4. Excluded at fufitext review (n=17%

v

5. Publications included(n =64)
54 RCTs (iB6 publications)
8 nonrandomized comparative studies
0 case series
0 economic evaluations

*Studies listed with reason for exclusion in Appendix C.
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3.1.4. Data extraction

Reviewers extracted the followingath from the studies included to address Key QuesticBsstudy
design, country, setting, number of patients enrolled, inclusion and exclusion criteria, intervention
details, use of dry needling and imaging guidancant@rventions, patient characterigs (age, sex,
duration of symptoms, baseline pain and function scores), length of fallpviollowup rate, study

funding, clinical efficacy outcomes (function, pain, time to recovery, return to normal activities, quality
of life, patient satisfactiomecurrence, medication use, secondary procedures), safety outcomes
(adverse events, harms, complications), and differential efficacy or safety outcomes for any subgroup.
An attempt was made to reconcile conflicting information among multiple reports pteggthe same

data. Detailed study and patient characterisikavailable in Appendix G, all results are available in the
results section of this document.

3.1.5. Quality assessment:Overall Strength of evidence (SoRisk of Biasand QHES evaluation

Themethod used by Spectrum Research, Inc. (SRI) for assessing the quality of evidence of individual
studies as well as the overall quality of evidence incorporates aspects of the rating scheme developed by
the Oxford Centre for Evidendmsed Mediciné® precepts outlined by the Grades of Recommendation
Assesment, Development and Evaluation (GRADE) Workingp3rand recommendations made by

the Agency for Healtlere Research and Quality (AHRYE®nomic studies were evaluated according

to The Quality of Health Economic Studies (QHES) instrument developed by Ofm&HA Retdils of the
risk of biasand QHES methodology are available in Appendix D. Based on these qiteliiy, each

study chosen for inclusion for a Key Question was giviskaf biagor QHES) rating; details of each

& ( dzraBn@wiith reasons for not given credit when applicable available in Appendix E.

Standardized abstraction guidelines werged to determine theisk of biagor QHES) rating for each
study included in this assessmefbservational sidies were considered to have been conducted
retrospectively unless clearly stated otherwise.

The strength of evidence for the overall bodyevidence for altriticalhealth outcomes was assessed

by one researcher following the principles for adapting GRADE (Grades of Recommendation Assessment,
Development and Evaluation) as outlined by the Agency for Healthcare Research and Quality’{AHRQ)
The strength of evidence was based on the highest quality evidence available for a given olticome.
determining the strength of body of evidence regarding a given outcome, the following domains were
consideed:

1 Risk of bias: the extent to which the included studies have protection against bias

1 Consistency: the degree to which the included studies report results that are similar in terms of range and
variability.

1 Directness: describes whether the evidencdiigctly related to patient health outcomes.

91 Precision: describes the level of certainty surrounding the effect estimates.

1 Publication bias: is considered when there is concern of selective publishing.

Bodies of evidence consistingRCTs wermitially considered as High strength of evider{(&»E)while
thosecomprised of nonrandomized studieggan as Low strength of evidence. The strength of evidence
could be downgraded based on the limitations described above. Tdwre also besituations where

the nonrandomized studiesould be upgraded, including the presence of plausible unmeasured
confounding and bias that would decrease an observed effect or increase an effect if none was
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observed, and large magnitude of effect (strength of associatfulcation bias was unknown in all
studies and thus this domain was eliminated from the strength of evidence tafiesfinal strength of
evidence was assigned an overall grade of high, moderate, low, or insufficient, which are defined as
follows:

9 High- Veryconfident that effect size estimates lie close to the true effect for this outcome;
there are few or no deficiencies in the body of evidence; we believe the findings are stable.

1 Moderate¢ Moderately confident that effect size estimates lie close to theeteffect for this
outcome; some deficiencies in the body of evidence; we believe the findings are likely to be
stablebut some doubt remains.

1 Lowc Limited confidence that effect size estimates lie close to the true effect for this outcome;
major or numeous deficiencies in the body of evidence; we believe that additional evidence is
needed before concluding that findings as&ble or thatthe estimate is close to the true effect.

1 Insufficientc We have no evidence, are unable to estimate an effect @eh# confidence in
the effect estimate for this outcome; OR no available evidence or the body of evidence has
unacceptablaleficiencies precluding judgment.

Similar methods for determining the overall quality (strength) of evidence related to econamdiest
have not been reported, thus the overall strength of evidence for outcomes reported in Key Question
was not assessed.

3.1.6. Analysis

Outcomes were stratified by duratioof followup as shortterm¥o Y2y G K&a0 X AYGSNYSRAL
monthsto<lyear)ydR f 2y 3 GSNY o6 xm &S| NDuptimewdsEeygortedvishiiB a G Ky 2
category, data from the longest duration available within that category was used.

Bvidence fordifferent conditionswas analyzedeparatelyBased on clinical expert inpwtata for the

various tendinopathies were analyzed separately rather than combiPB&. and ABI were assessed
separatelyBased on clinical expert inputonservative contralreatments for tendinopathies and

plantar fasciitisvere combinedn order to faditate understanding theeomparative impact of PRBr

AB) compared withconservative control treatmentdHowever, aross all outcomes, subgroup analysis
was performed to assess for potential heterogeneitie to differences in control treatment, outcorse
measures, disease severity, duration of symptoms (mean symptom duration <6 vs. >6 months was used
as a cuoff based on clinical expert input)se of leukocyteich or leukocytepoor PRP (1-RRP or L-R

PRP) when that information was provideaimber of hjections, platelet concentratiomisk of biaspr
blinding of patientsIf results varied by any subgroup assessed, results were stratified by that subgroup
(e.g., use of steroid vs. anesthetic injection in the control group).

For Key Question 1, an athpt was made to pool results when there were two or more RCTs of similar
quality andwhichemployed similar interventions and outcome timing/interpretation. However, because

of differences in study quality, RCTs were not pooled with nonrandomized st&dieall dichotomous
outcomes, risk ratios (RR) and their respective 95% confidence intervals (Cl) were calculated to compare
the rate of occurrence between treatments. For those dichotomous outcomes that could be pooled, risk
ratiosand figures were prodted using Review Manager v5.2.6 and the difference within each study was
weighted and pooled using the Mantklaenszel method. For those dichotomous outcomes that could
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not be pooled, riskatioswere calculated using the Rothman Episheet
(www.krothman.org/episheetx|s).

For all continuous outcomes, mean differences (MD) and their respective 95% confidence intervals were
calculated. For outcomes that could be pooled, mean differences were weighteddaugto the

inverse of their variance; results and figures were produced using Review Manager v5.2.6. The more
conservative random effects model was assumed to account for-gitety variabilityln some

instances, when a study did not report effect sifmsindividual treatments, the standard deviation was
imputed by taking the average from other studies within respective subgroups. If outcome measures
with different scales were reportedhe standard deviation (SD) was first scaled before being averaged
and standardized mean differences (SMD) weakulatedby dividing he MD by the SDn some

studies, standard errors (SE) or 95% confidence intervals were reported in lieu of standard deviations;
these values were converted to standard deviations: $D09=f Ky 0> YR {9 T[¢9%%pp:: /L d
Cl lower bound) + 3.92. In some studies, the follgnSD had to be calculated from the baseline (B) and
change (C) Stollow-up SD $-1.6B #K [(-1.6B¥ ¢ 4(B-C)]] = 2.If the standard deviation of the chaag

score needed to be calculated the correlation between baseline and faljpgcoreswas assumed to

be 0.8.Baseline scores were assessedifidnalancesdy determining whethethe difference between

groups was had the potential to be clinically meaningitecommended by AHREFor outcomes in

which there was aotential baseline imbalance between treatment groups, both follgqevand change

scores were considered, and the focus of the results was placed on the estimate whiclegdrnie

more conservative estimate (i.e., the estimate that shows the least difference between groups

For Key Question 1, the focus was placed on validated outcome measures, which are described in Table

1. The primary outcome measures were those whwasured function and pain; these were

designated primary outcomes a priori based on clinical expert input. Information on the minimal

clinically important difference (MCID) was obtained for the population being evaluated whenever

statistical differences are found between groupélable 1). Based on recommendatidrem both

AHR® and Cochrang*methods guidescontinuous outcomes were not placed in context of MCKD, a

the relationship between outcome scores and the percentage of patients who achieved a defined

measure of success (e.g., respondeesjuires further researctData on the percentage of

G NB & LJ2 Y RS NA I ¢achievetaldifided BeAdure of gucc@sszOK | & xp ks LI Ay NEBF
VAS)was evaluated separately. In the SoE tables, such data was referred to as pain or function success.
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4. Results

4.1. Key Question 1: Efficacy and effectiveness

4.1.1. Number of studies retained

Overall,54 randomized trials (in 56 plibations) and 8 cohort studiesere included The selection of

the studies are summarized in Fig@e The comparisons evaluated and their respective studies are
listed in Tablé&’; comparisons of interest not listed in the table below had no compara&wegence
available that met the inclusion criteriBiagnoses for which comparative evidence was identified
include tendinopathies (elbow epicondylitis, Achilles tendinopathy, patellar tendinopathy, rotator cuff
tendinosis and/or partial tears), plantardaiitis, acute injuries (acute muscle injuries, Achilles tendon
rupture, ankle sprain), osteochondral lesions of the talus, temporomandibular joint (TMJ) dislocation,
and osteoarthritis (OA) (knee OA, hip OA, and TMJNXIAgomparative studies were idefieid that met
the inclusion criteria for any other diagnosis of interest.

Table 7.Number of studies for each comparison of efficacy for included conditions of the lumbar and
cervical spine.

Comparisons SYUETS

TENDINOPATHIES

Elbow Epicondylitis

PFP vs. ABI 4 RCTE?15:216:273
PRP vs. Conservative Control 8 RCTs (Bublicationg®®92:96:143.150.184.205.263303 cohort studieS*2"®
PRP vs. Surgery 1 cohort stud§?
ABI vs. Conservative Control 6 RCT§ 6812012920253
Achilles Tendinopathy
PRP vs. Conservative Control 2 RCTs (in three publicatiof's}***°
ABI vs. Conservative Control 2 RCT8?*
Patellar Tendinopathy
PRPvs. Conservative Control 2 RCTE®
Rotator Cuff Tendinosis and/or partial tears
PRP vs. Conservative Control 2 RCT8**% 1 cohort stud$?’
PLANTAR FASCIITIS
PRP vs. Conservative Control 5 RCT§ 41351862773 conort studie&®*>**®
ABI vs. Conservative Control 3 RCTg3140153

ACUTE INJURIES

Acute Muscle Injuries
PRP vs. Conservative Cantr 4 RCTY100.192.219

Achilles Tendon Rupture

PRP vs. Conservative Control 1 cohort study®
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Comparisons Studies

Ankle Sprain
PRP vs. Conservative Control 1 RCP®
OSTEOCHONDRAL LESIONS OF THE TALUS
PRP vs. Hyaluronic Acid (HA) 1 RCY®
TEMPOROMANDIBULAR JO(NVIJ)DISLOCATION
ABIvs. Surgery 1 RCY
OSTE@ARTHRITIS (OA)
KneeOA
PRP vs. HA 6 RCTE 8095214242281 cohort studiel 241246260
PRP vs. Corticosteroid 1RCH
PRP vs. Saline 2 RCT8*3
PRP vs. Exercise + TENS 2 RCT828
Hip OA
PRP vs. HA 1 RCY
T™MJ OA
PRP vs. HA 1 RC¥®

ABI: aitologous blood injectioniHA: hyaluronic acid)A: osteoarthritisPRP: plateletich plasmaRCT: randomized control
trial; TENS: transcutaneous electrical nerve stimulatiddJ: temporomandibular joint

4.1.2. Elbow Epicondylitis

Summary of results
PRP vs. ABFour RCT3%%#1%2"3 (and no cohort studies) were included which enrolled between 28
and 150 patients; the trials were found to be at moderately low (3 RCTs) or moderately high (1 RCT)
risk of bias. With respect to primarytcomes, the report concluded that the shortterm, there
was greater improvement with PRP versus ABI in function (4 RCTs) and pain (3 RCTs) scores based on
low quality evidenceln theintermediateterm, while there was greater improvement with PRP
veraus ABI in function (3 R There was no difference between groups in pain (2 RCTs) based on low
guality evidence There wasnsufficientquality evidence for the following primary outcomes: no
difference between groups in lortgrm function and pain (1 &T for each), and no difference
between groups in the percentage of patients who achieved pain success at any time point (1 RCT).
There was no evidence on function success. With respect to secondary outcomes, there was no
difference between groups in thatermediateterm risk of surgery or the composite outcome of
function success and no surgery (1 RCT).

PRP vs. ControEight RCTEn nine publications}?020314330215018184263 50 two prospective cohort
studie$’*?"®were included. The trials enrolled tvezen 25 and 240 patients and were found to be at
moderately high (6 RCTs) or moderately low (2 RCTS) risk of bias. The RCTs compared PRP to steroid
injections (5 RCTSs) or anesthetic injections (2 RCTs); one RCT compared PRP plus dry needling (DN) to
DN abne. With respect to primary outcomes, in the shietm, there were no differences between

PRP and control groups in any primary outcomes, including pain scores (7 RCTs, moderate quality
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evidence), pain or function success (1 RCT for each, low quatignee, or in function scores (7

RCTs, insufficient quality evidence). In iliiermediate term, low quality evidence suggested that

PRP (versus control) resulted in significantly better function scores (5 RCTs), pain scores (3 RCTs), and
pain success (133 for PRP vs. steroid or anesthetic onlyhile there was low quality evidence of

no difference between groups in function success (1 R@Thelongterm, there was low quality

evidence of better function scores (3 RCTS), pain scores (2 RCTs)iresutcpass (1 RCT) with PRP
versus controlthere was insufficient quality evidenéer longterm function succeswith

inconsistent results between the 2 RCTs reporting. With respect to secondary outcomes, results were
mixed, withone RCT reporting thaewer additional procedures with PRP versus steroid through the
long-term, while another RCT found thBRP patients were less likely than steroid patients to

achieve full recovery/no symptoms in the shoittermediate, and longterm. The cohort studies

were at moderately high risk of bias and enrolled 52 and 81 patients; both compared PRP to low level
laser radiation therapy. While one study reported no difference between groups in-short

intermediate, and longterm pain and function, the other foundelter pain scores in the PRP group

at these same time points.

PRP vsSurgery One moderately high risk of bias retrospective cotstudy?® (N=78) (and no RCTs)
was included and found no differences between groups in function, pain, symptoms, and secondary
outcomes through the intermediateerm (mean 1612 months followup).

ABI vs. ControlSixmoderately high risk of bigRC§-468120129202253 (three of which were quasi
randomized) and no cohort studies were included that compared ABI to a conservative control
treatment (steroid in all 6 trials, one of which also compared ABI to extracorporeal shock wave
therapy (ESWT)). @tisize ranged from 50 to 80 patients. With respect to primary outcomes, in the
shortterm, there was low quality evidence of better function and pain scores (3 RCTs + 1 quasiRCT
each) with ABIIn the intermediateterm, while pain scores were better withBI versus steroid (2

RCTs, low quality evidenc¢here was insufficient evidence regarding any difference between groups
in function scoresl(quasRCT). In addition, there was insufficient quality evidence and unclear
results for the following: longerm function (1 quasiRCT), shéerm pain success (1 RCT + 1
quasiRCT), and intermediaterm pain success (better with ABI, 1 RCT). There was no evidence on
function success for any time point or for leteym pain or pain success. No secondary outcomes
were reported.

4.1.2.1. PRP vs. ABI for elbow epicondylitis

Studies included

Four RCTsompared PRP to ABI (Creaney 281Raeissadat 20148, Raeissadat 201415, Thanasas
2017 no cohort studies were identifiedetailed informatioron patient and study characteristics is
available in Appendix Table Hials enrolled between 28 and 150 patients, with 14 to 80 patients
allocated to PRP and 14 to 70 patients allocated to Pdlinclusion, all patients were required to have
chronic ébow epicondylitis, with a minimum duration of symptomwis3 to 6 months. Mean duration of
symptomsin two trialswas15 months(both Raeissadat trigJsand a third trial reportesnedian duration
of symptomgo be 5 months Creaney et al. only reportedGamonth minimum duration of symptoms
and also required that patients have failed conservative therapy such as physical tHeraging
guidance was used in two trials (Creaney, Thanatia®e trials employed a peppering technique in
both groups (both Rassadat RCTs, Thanasdsjree trials performed one injection only, while a fourth
trial employed a total of two injections overonemonth period {n both group$ (Creaney,)Other than

a potential baseline imbalance in PRTEE score between PRP andupBligmne trial (45.8 vs. 52.5)
(Creaney), baseline characteristics were similar between grddethodological limitations included
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unclear allocation concealmef€reaney)unclear random sequence generation (Creaney), failure to
report intentionto-treat analysegboth Raeissadat RQTand failure to control for potentially
confounding differences in baseline characteris{iCeeaney)Patients were blinded in one trial
(Creaney), but blinding was uncldaoth Raeissadat RCDs)not done(Thanasash the remaining
trials. Overall three trials wereconsidered to be at moderately low risk of biasth Raeissadat RCTs,
Thanasas)nd one was considered to be mbderatelyhigh risk of bias (Creaney).

Efficacy Results

Function

All four trialsreported function outcomes ugig continuous outcome measures, includthg clinician
reported PRTE&d MMCPIE&Nd the patient and cliniciarreported Livepool elbow scorgFigure
3).>>215218231rhe PRrouphad sigificantly better functional outcomes than the ABI group in both the
shortterm (SMD 0.8 (95% CI @6, 056), 4 RCTS*°2?%%’§ and intermediateterm (SMD 048 (95% Cl
0.21, 0.75), 3 RCT3*>?y. One triaf*>found no significant differences betweenomips in longterm
MMCPIE scorgSMD 0.27 (95% €@.23, 0.78))Raeissadat 2014a9/mptom duration had no apparent
impact on the results: only one tridf (Thanass)reporteda mean symptom duration of less than six
months, and results were similar to those of the other studkgure 3)

Pain

Three trial§*?'**"evaluated pain outcomegboth Raeissadat RCTs, Thana<as triaf*® (Raeissadat
2014a) reported no significant differences in the pettegye of patients who achieved 25%
improvement in VAS scores at any time point (75% vs. 73% in thetehort81% vs. 77% in the
intermediateterm, 75% vs60% in the longerm (RR 1.2 (95% CI 0.9, 1.8)) (T&pldlo MCID
information was found for VAS main patients with elbow epicondylitihree triald*>**?"3(both
Raeissadat RCTs, Thanasas) reported patiemiuated VAS pain{0 (worst)) (Figurd). Pooled results
suggest that shorterm pain was signigantly better in the PRP group (WM@8 (95% Ct1.3,-0.2), 3
RCT&°2'%2§, However, there were no differences between groups in interiaegterm (WMD-0.6
(95% Ci1.4, 0.1), 2 RCTS?3 or longterm pain outcomes (3.3 vs. 3.9, M6 (1.8, 0.6), 1 RG™).
Symptom duration had no apparent impact on the results: only oné tfi@hanass)reporteda mean
symptom duration of less than six months, and results were similar to those of the other studies (Figure
4).

Other outcomes
SurgeryOne triaf® (Creaney) found no difference between PRP and ABI groups in the intermediate
term risk of surgery (10% vs. 20%, RR 0.5 (95% CI 0.2, 1.2)pjTable

Composite of function and surge®ne trial’ (Creaney)$ L2 NIiSR | O2YLR&aAAGS 2dziO02Y
which was defined as an improvement in PRTEE (function) by at least 25 points from baseline plus no
AdZNESNE® | AAYAL NI LINBLR2NIAZ2Y 27F twt kHeyhR66%. L I NP dzl

vs. 72%, RR®(95% CI 0.7, 1.2)) (TaBle
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FHgure 3. Elbow EpicondylitilRCTs comparing PRPABL SMDFunction

PRP ABI Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.3.1 Short-term
Creaney 2011y38 205 70 -37.7 219 60 50.3% 0.22[-0.13, 0.57] i
Raeissadat 2014a* 79.5 12 31 75 14 30 23.5% 0.34[-0.16, 0.85] T
Raei ssadat 2%RB4WA 20 772 165 20 15.4% 0.35[-0.27, 0.98] -1 -
Thanasas 20119 09 15 87 07 14  10.8% 0.60 [-0.15, 1.35] - -
Subtotal (95% CI) 136 124  100.0% 0.31[0.06, 0.56] ‘
Heterogeneity: Tau? = 0.00; Chi2 = 0.86, df = 3 (P = 0.83); 2= 0%
Test for overall effect: Z =2.48 (P = 0.01)
1.3.2 Intermediate-term
Creaney 201138 237 70 -46.8 18.6 60 58.8% 0.51[0.16, 0.86] ——
Raeissadat 2014a* 81.2 16 31 749 16 30 28.1% 0.39[-0.12, 0.90] T
Thanasas 201198 05 15 89 09 14 13.1% 0.54 [-0.20, 1.28] -1 -
Subtotal (95% CI) 116 104 100.0% 0.48[0.21, 0.75] ’
Heterogeneity: Tauz = 0.00; Chi2 = 0.17, df =2 (P = 0.92); I2= 0%
Test for overall effect: Z = 3.49 (P = 0.0005)
1.3.3 Long-term
Raeissadat 2014a* 78.2 18 31 732 18 30 100.0% 0.27 [-0.23, 0.78] i
Subtotal (95% CI) 31 30 100.0% 0.27 [-0.23, 0.78]
Heterogeneity: Not applicable
Test for overall effect: Z =1.07 (P = 0.29)

——t ——t

T T
-1 -05 0 05 1
Favors ABI Favors PRP

Outoome measures reported:

4 NBFySeyYy AYyO@SNES 2180 (hestve 9 9
-Raeissadat 2014a, 2014b: MMCPH0 (best))

-Thanass: Liverpool elbow score-D (best))

*Raeissadat 20%aa L a LJX | G St SG X
uwlk SA3alROBFEOMXND
{5 O}t Odz |-iefiRed FBREN
§Studyreported change from baseline

o0l

Table8. Elbow epicondylitis RCTs for PRP vs. ABI: 25% improvement in VAS

Sy (mE/nlihs) %P(E/Fr)\l) %A(rI?/IN) ww 6 oplz pdltd
Raeissadat | 2 mos. 75% (23/31) 73% (22/30) 1.0 (0.7, 1.4) NS
2014(a)* |6mos. |81% (25/31) |77%(23/30) |1.1(0.8,1.4) |[NS
12 mos. |75% (23/31) |60% (18/30) |1.2(0.9,1.8) |[NS
ABI: autologous blooahjection; CI: confidence interval; F/U: follagl,JT b { Y y2&G adlF GA&ZGAOI T €&

rich plasma; RCT: randomized controlled trial; RR: risk ratio; VAS: Visual Analog Scale
FwlkSA&aalr RIG
W/ It Odzt | G SR edaglidatScd a

HAaMnN

aLa
20KSNB A A

LJX &8¢t S

i Xé
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Figure4. Elbow Epicondylitis RCTs comparing PRP to ABI: WMD VAS Pain

PRP ABI Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
1.4.1 Short-term
Raeissadat 2014a* 33 21 31 38 21 30 271% -05[16,06] —
Raeissadat 2014bt 27 22 20 36 22 20 162% -0.9[23,059 — 1
Thanasas 2011% 19 1 15 28 1 14 56.7% -09[-16,-02] ——
Subtotal (95% CI) 66 64 100.0% -0.8[-1.3,-0.2] ’
Heterogeneity: Tau® = 0.00; Chi” = 0.40, df = 2 (P = 0.82); I’ = 0%
Test for overall effect; Z = 2.83 (P = 0.005)
1.4.2 Intermediate-term
Raeissadat 2014a* 29 25 3 34 21 30 382% -05[-1.7,0.7] ——
Thanasas 20113 178 13 15 25 12 14 618% -07[16,02] —T
Subtotal (95% Cl) 46 44 100.0%  -0.6[-1.4,0.1] ’
Heterogeneity: Tau® = 0.00; Chi* = 0.09, df =1 (P = 0.77); I?= 0%
Test for overall effect: Z=1.74 (P = 0.08)
1.4.3 Long-term
Raeissadat 2014a* 33 24 31 39 24 30 1000% -06[1.8,0.86] 1—
Subtotal (95% Cl) 31 30 100.0% -0.6[-1.8 0.6
Heterogeneity: Not applicable
Test for overall effect: Z=0.98 (P =0.33)
4 2 0 2 4
Favars PRP Favors ABI
FwkSA&aalrRIG wnmn aLa LXFGSt SiGXE
uwlk SAaalRFG wnmn a9FFSO0GXE
{5 Ot OdzZ I-iefoied ISR & (i dzR &

Table9. Elbow epicondylitis RCTs for PRP vs. ABI: Other ouen

PRP
% (n/N)

10% (7/70)

ABl  Rr@s®C) P

Outcome Measure % (n/N) value*

20% (12/60)| 0.5 (0.2, 1.2) | NS

Creaney 2011 |6 mos. |Surgery

{ dzOO0Saa oktwe

no surgery)

66% (46/70) | 72% (43/60)0.9 (0.7, 1.2)|NS

ABI: autologous blood injection; Cl: confidence interval; F/U: fetedT b { Y y2&G a0l GAAGAONT €&
rich plasma; PRTEE: Pati&dted Tenni&lbow Evaluation; RCT: randomized controlled trial; RR: risk ratio

*Calculated unless otherwise indicated

4.1.2.2. PRP vs. Conservative Control for elbow epicondylitis

Studies included
In sum, eight trials (in nine publications) ameb cohort studies compared PRo aconservativecontrol
intervention.
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RCTsEight trials (in nine articles) compared PRP to an injection or dry needinipl. Of these, five

RCTs compared PRP (n&Bj to steroid injections (n=159) (Gautam 201%, Gosens

2011¢/Peerbooms 201¢° Krogh 2015® Yadav 201%? Lebiedzinski 201%) ¢ one of which also

compared PRP (n=20) to saline injections (n=20) (KroghZpMBhiletwo RCTs congred PRP (n=15

116) to local anesthetic injection (n=1A4) one used a leukocytech preparation (LFPRP, Mishra

2014*% and the other used a leukocyf®mor PRP (1-PRP Behera 201%). Onetrial compared PRP plus

dry needling (n=15) to dry needling alone (n=13) (Stenhouse’?PIDetailed information on patient

and study characteristids available in Appendix Tables F2 andTfal trial size rangeddm 25 to 240
patients. Minimum duration of symptoms ranged from 1.5 to 6 months in seven trials reporting this
variable. Mean duration of symptoms was relatively short-@.2months) in one trial (Yadav) and was
more chronic (1686 months) in three tris (Krogh, Behera, Stenhouse); the remaining four trials did not
report mean duration of symptoms (Gautam, Gosens, Lebiedzinski, Mishra). Five trials required failure of
previous conservative therapy (Gautam, Gosens, Mishra, Behera, Stenhouse). PRt igéatze

ranged from 1 to 3 ml in the six trials reporting this information; local anesthetic was injected with PRP
in four trials (Gosens, Lebiedzinski, Mishra, Stenhouse), and epinephrine was also injected with PRP in
two trials (Gosens, Misa). Of thesteroid injection trials, two used methylprednisolone (Gautam,

Yadav), two usettiamcinolone(Gosens, Krogh) (one of which also injected epinephrine (Gosens)), and
one used a proprietary steroid (Diprophos, Sche#thgugh) (Lebiedzinski). One trial (quaming PRP to

local anesthetic) may have used an activating agent, although this was not clear and no details were
reported (Behera); this trial used leukocypeor PRP. Both injection groups underwent peppering in five
trials (Gautam, Gosens, Mishra, BedneStenhouse); one trial used a peppering technique in the PRP and
saline groups but not in the steroid group (Krogh). Only three trials reported using imaging guidance
(Krogh, Behera, Stenhouse). Six of the trials had baseline imbalances between igi@ugig the
percentage of males (Krogh, Yadav, Lebiedzinski, Behera, Stenhouse), mean age (Lebiedzinski), baseline
VAS pain (Stenhouse; worse in PRP group), baseline DASH score (Gosens; worse in the control group),
and Nirschl score (Stenhouse; worseghia PRP group). Methodological limitations included unclear
random sequence generation (Behera, Gautam, Yadav), unclear allocation concealmerd,(Behe
Gautam, Mishra, Stenhouseadav), data not analyzed (or not clearly analyzed) according to the
intention to treat principle (Gautam, Lebiedzinski, Mishra), lack of blinding (Gautam, Lebiedzinski,
Stenhouse, Yadav), unclear follap rate (Gautam), and failure to control for confounding (all trials).
Overall, two trials were considered to be at moderatehy kask of bias (Gosens, Krogh); the remaining

six trials were considered to be at moderately high risk of bias (Gautam, Yadav, Lebiedzinski, Mishra,
Behera, Stenhouse).

Cohortstudies Two prospectiveohort studiescompared PRP (28-39) to low level lagr radiation

therapy (n=26-42) (Tetschke 201%% Tonk 201%®). Detailed information on patient and study
characteristics is available in Appendix Tabledaestudy (Tetschkeyequired thatpatientshave
adyLlizya 2F |G tSFad o Y2yilKa Ghe BlueNstudydn® sequited Sy R dzNJ
that patients have symptoms for at least one weakd more than half were considered to be subacute
(Tonk).Bath required that patients have failed conservative theraghile onestudytreated PRP witla

total of 3 injections over a-8/eek period(Tetschke), the other study used one injection only (Tonk)

Both employed low level radiation therapy in the controbgp. There were baseline imbalances in both
studies, with both enrolling more males in the PRP group, and one enrolling more subacute patients in
the PRP group (Tonk). Battudieswere consideredo be at moderately high risk of bias due to
methodologicalimitations surrounding lack of blindirfgoth), high and differential loss to followp

(Tonk) and failure to control for potential confoundirfgoth).
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EfficacyResults

Function

Function outcomes were reported Isgven trialgthat compared PRP to &iér steroid (Gautarf,
Krogh'*, Gosen¥, Lebiedzinski’, Yada¥?), local anesthetic injection (BehéfaMishma'®¥), orsaline
(Krogh*): outcome measures reported includéte patient report outcome measurgsjuick)DASH (9
100 (worst)) PRTEE disability-@0 (best))PRTEE total {D00 (best)), andhe Oxford Elbow Score{0
48 (best)) and tte clinicianreported MMCPIE (@00 (worst)).Two trials evaluated the percentage of
function responders; that is, the percentage of patients who achieved some measure of functional
success (LebiedzinsKj Gosen®).

Shortterm: Overall results suggest no difference between groups in sttertn functional outcomes
although there wagonsiderabldnconsistency across studiekhe percentage of functional responders
was similar between PRP and steroid groups (60% vs. 59%) as evaluatedrisl ¢inebiedzinski®)

(Table 10)in this caseespondersverelLJr G A Sy (& 6 A ( K sco@S(eE scaied 8B 5! {
Data fromsevenstudies contributed to poledanalysisand included DASH, MMCPIE, ahdnge in
PRTEE scorethe pooled estimate suggested no difference betw&®RP and steroid or lgkoups
(WMD-2.35(95% C16.27, 1.58), 7 RCTp(Figuresa); acrossheseseven trialsthree showed no effect
(Gautan®?, Krogh*®, Mishrd®), three showed results were significantly better following PRP (GS&ens
Behera® Yada?¥¥- one of which (Yada®) was the only trial with mean duration of symptoms less than
6 months and one found results were significantly betfellowing steroid injectionsLebiedzinskr9).

One of thesdrials reported two additional functional outcomefor PRP versus steroid (Gaut&nwhile
there wasno difference betweergroupsin MMCPIE scorethere weresignificantly worse results in the
PRP group in mean Oxford Elbow Sddablell).

Intermediateterm: Overall results suggebetter intermediateterm functionalresults following PRP
versus steroid plocal anesthetic injectiasn In contrast, one trial reported no difference in the
LISNOSy GF3S 2F FdzyOliA2ylf NBALRYRSNAT Ay (KAA
scores (i.e., scores of2b) between PRP and steroid groups (72% vs) T08biedzinski®) (Table 10).
Pooled analysis acrofige trials using DASHMMCPIEand PRTEEoressuggestedignificantly better
results in the PRP gro§VMD7.67(95% C111.67,-3.66), 5 RCTs) (Figukb); across theséive studies,
four suggestedesults were significantly better following PRBa(tant?, Goseng’, Beherd®, Mishrd®),
andonefound no difference between PRP and stergiups(Lebiedzinskr®. One of these trials
reported two additional functional outcomes for PRP versus steroid (Ga@tamoth of which

suggested statisticallydter results in the PRP group as evaluated by the Oxford Elbow Score (MD 4.9
(95% CI 1.5, 8)landthe MMCPIENID 9.2 (95% @&.2, 12.7))Tablell).

O
QX
(p))

Longterm: Longterm functional resultsvere betterfollowing PRP versus steroid or local anesthetic
injectionsbased orpooled analys across three trials reporting DASH or MMGetiEes (WMD14.04

(95% Ci22.75,-5.33), 3 RCTs) (Gos&hsebiedzinskr®, Behera®) (Figure5c). Across these studiesyo

suggested results weragnificantly better following PRP (Gos&h8eherd®), andonefound no

difference between PRP and steroid groups (LebiedZif)skilthough thelatter trial also reported no
RAFFSNBYOS Ay (GKS LISHOSE2RAS 52T | LI&A OR8)Pdavicen® RS K> d @ S
and steroid groups31% vs78%) (Lebiedzinsk), another trial (Goser® found that significantly more

PRP versus steroid patients achieved at least a 25% reduction in DASH sitaretsrerintervention

(73% vs39%, RR 1.9 (95% CI 1.3, 2.8) (THR)le
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Pain

Painoutcomes were reported by seven trials that compared PRP to either steroid (GRukamdn**,
Gosers™®, Yadav¥®?), loal anesthetic injection (BehefaMishra'®), orsaline(Krogh*?); and PRP plus dry
needling to dry needling alone (StenhotfSg Painoutcomes wee evaluatedusingthe patientreported
outcome measures VAS pd10 or 100 (worst)and PRTEE pain-$0 (worst)) as well as usinthe
patient- and cliniciarreported Nirschl scores (scad@d interpretationvaried) Two trials reported on
the percentge of patients who achieved meaningful pain improvement (Mighr&osen¥) (Table 12).
Meta-analysis was performeakross studies reporting mean VAS or PRTEE pain scores (&autam
Gosen®, Krogh*® Beherd®, Stenhous#&?) (Figure6); subgroup analysis was performed according to
the control intervention used (i.e., steroid, local anesthetic, or dry needlifvg).studies repaed
continuous outcomes thawere not included in the pooled analysitie to missing data (Yad8%(VAS),
Mishra® (PRTEE pain(Jable13). Finally, mean Nirschl scoteshich evaluates pain during activity,
were pooled across the two studies regiog (Behera®, Stenhous®?) (Figure7). Subgroupanalysis was
not performed on chronicity of pain because all included trials eitherdradter than six monthmean
duration of pain or did not rept mean pain duration.

Shortterm: Overall results suggest no difference betwdd®PRP and Légroups in shorterm pain
outcomes.One trial (Mishr&) reported no difference in the percentage of patients whbiaued at
least a 25% reduction in VAS pain levels (75% vs. 66%) (Talfed@)VAS and PRTEE psiores
suggestedo difference between PRP and control gro¢®MD0.02 (95% Cl0.22, 025), 6 RCTs)
(Gautani?, Gosen¥, Krogh*® Yadav¥’? Beherd®, Stenhous®?) regardless of control groufFigure6a).
Similarly, one trial (Mishr&?) reported no difference betweebhRPRP andlAgroupsin mean percent
VAS improvement (55% vs. 47%blel3). As was found when comparing PRP to steroid injections
(included in the metaanalysis) Krogh et al**also found no difference between PRP and saline
injections in PRTEE pain scores (TaB)eThere was no difference between PRP and steroid or dry
needling groups in mean Nirschl scores (SMR9 (95% GD.86, 0.29), 2 RCTs) (Behér&tenhous#?)
(Figure?).

Intermediateterm: Overall, ntermediateterm results suggest that pain outcomes were better
following PRP compared with either steroid or local anesthetic injections. However, there was no
difference between PRP plus dry needling and drydiieg alone in the one study evaluating this
comparison (Stenhou$®). ForLRPRP versus LAne trialreported that significantly more PRP versus
steroid patients achieved at least 50% reduction in VAS scorés\{8260%, RR 1.3 (95% CI 1.1, 1.7))
(Mishra®®) (Table 12)The sare trial reported significantly greater percent improvement in the PRP
group at six months (72% vs. 56%) (MisfaTable 13 PooledVAS resultor PRP versusteroid or
local anesthetic injectioshowed significantly better pain results in tR&Ryroup SMD-1.17 (95% Cl
1.71,-0.62), 3RCTs)Gautant?, Gosen¥, Beherd®) (Figure6b). For PRP versus local anesthetic
injections, one trial reported significantly bettecoresin the LRPRP group as measuredthg Nirschl
staging systengl.5 vs. 3.7, SME2.06 (95% GB.1,-1.02)) (Beher®) (Figure7). The tral comparing PRP
plus dry needling to dry needling alone (Stenhdtddound no differences between groups in VAS
scores (4.2 vs. 4.5) (Figuwe or Nirschl scores§1.1 vs-45.4,SMD-0.22 (95% CIL..01, 0.57) (Figure

7).

Longterm: One trial found that significantly more PRP than steroid patients had achieved at least 25%
reduction in VAS scores with no repeat interventions at 24 months (77% vs. 43%, RR 1.8 (95% CI 1.2,
2.6)) (Goserd) (Table 13)Twotrials reported better longerm VAS scores following PRP versus steroid
injections (21.3 vs. 42.4, SM76 (95% GlL..17,-0.36)) (Gosertd) or versus local anesthetic injections
(12.7 vs. 41.7, SMD.09 (95% GB.14,-1.04))(Beherad®) (Figure6d); the latter trial alsaeported better
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longterm Nirschl staging system scoiaghe PRP versus local anesthetic grolig ¢/s. 2.3, SMEL.66
(95% Ci2.64,-0.69))(Beherd®) (Figure?).

Other Outcomes

Symptoms/recurrencéOne trial(Lebiedzinsk®) reported thata significantlylower percentage of the
PRP versus sterogtoupsachievedno symptomsgatient-reported)/ full recoveryin the short,
intermediate, and longterm (Tablel4).

Secondary procedure®ne trial (Gosen§ reported that overall, the PRP growgquired fewer
additional procedures than the steroid group over the tyear followup period (12% v29%, RR 0.4
(95% CI 0.2, 0.985), including surgery (details not reported) (6% vs. 128fg¢ctien of the original
treatment (0% vs. 2%), and injectiohthe other treatment (6% vs. 14%d)ablel5).

Table 10. Elbow epicondylitis RCTs for PRRCesiservative Control§teroid): Function responders

PRP Steroid 0 . DP-

Outcome Study F/U % (n/N) % (n/N) RR (95% CI) value*
G+SNE 322 Ré¢ |Lebiedinski [1.5mos. |c /&2 0 0 H59% (27/46) [1.0(0.7,1.4) |NS
(0-25) 2015

6 mos. |72% (38/53) |70% (32/46) |1.0(0.8,1.3) |NS

12 mos. |81% (43/53) |78% (36/46) |1.0(0.8,1.3) |NS
Composit& X H piiz |Gosens 201124 mos. |73% (37/51) |39% (19/49) [1.9(1.3,2.8) |<0.01
reduction without
reintervention
5S0(SNR2NI (S HGosens 201124 mos. |14% (7/51) |47% (23/49) [0.3 (0.1, 0.6) |<0.01

ClI: confidence interval; DASH: Disabilities of the,Ahoulder, and Hand;I0D0 (worst); F/U: followp; NS: not statistically
0 Ldign plasnmORTT: tandbnYzed dbnitrall&l &ridl;(RR: risk ratio

AAIYATAOL YV
DASH: €00 (worst)

*Calculated unless otherwise indicated
W/ 2 YLI NBR (oRotheérvise Sefifey Sy

b¢KS addzRe

NBLR2NIGISR O2yFtAO0GAYy3a RIGI

OAPSDHI

OH

LI GASyda

the result that produced no difference between groups because the study concluded there were no differetveesrb

groups.
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Figure5. Elbow Epicondylitis RCTs compariPBRo ConservativeControl (Steroid or LA WMD
Function

a. Shortterm

b. Intermediate-term

Autologous Blood or Platelet-Rich Plasma Injections: Final Evidence Report Pagell6






























































































































































































































































































































































































































