- v A :
N> Biologic Orthopedic Journal

Review Article
DOI: 10.22374/boj.v4iSP1.47

THE EFFECTS OF PLATELET-RICH PLASMA IN CONJUNCTION WITH
REHABILITATION FOR LOWER EXTREMITY MUSCULOSKELETAL
PATHOLOGIES: A SYSTEMATIC REVIEW WITH META-ANALYSIS

Michael Masaracchio, PT, DPT, PhD (2, Kaitlin Kirker, PT, DPT
Department of Physical Therapy, Long Island University, Brooklyn, NY, USA

Author for correspondence: Michael Masaracchio: michaelmasaracchio@liu.edu

Submitted: 7 June 2022. Accepted: 31 July 2022. Published: 23 August 2022

Abstract
Background: Platelet-rich plasma (PRP) has been considered for its role in facilitating the body’s own
healing processes, with the potential to complement rehabilitation in the management of lower extremity
musculoskeletal pathologies.
Methods: Eligible studies were randomized clinical trials and quasi-experimental trials with completed
data analysis; published in English; recruited participants aged >18 years; had at least two groups,
with one intervention group receiving PRP injection alone or PRP injection and rehabilitation, and
the comparison group receiving either rehabilitation alone or a control group receiving saline and
rehabilitation; included at least one outcome measure of pain, disability, quality of life, or return to
play. An electronic search was conducted using PubMed, Embase, Cochrane, Pedro, and clinicaltrials.
gov. Methodological quality was assessed using the Cochrane Collaboration Risk of Bias (RoB) tool.
The Grading of Recommendations Assessment, Development, and Evaluation approach was used to
assess the quality of evidence. Meta-analyses were conducted across outcomes in each pathology when
possible.
Results: Twenty-one studies assessed Achilles rupture, Achilles tendinopathy, lateral ankle sprain, high
ankle sprain, hamstring injury, knee osteoarthritis, acute muscle injury, patellar tendinopathy, and plantar
fasciitis, with an average RoB score of 9.9 out of 12. Meta-analyses for Achilles rupture (n = 270) revealed
anonsignificant effect on disability in the short and long term (high level of evidence) when comparing PRP,
immobilization, and exercise/physical therapy to placebo, immobilization, and exercise/physical therapy.
Meta-analyses for Achilles tendinopathy revealed a nonsignificant effect on pain (n = 64) in the short term,
and disability in the short (n = 138) as well as long term (n = 192) (very low to low level of evidence) when
comparing PRP and exercise to placebo and exercise.
Conclusions: While individual studies demonstrated significant findings across outcomes, the non-
significant pooled results and inability to perform further meta-analyses made it difficult to provide
definitive recommendations for the addition of PRP to exercise for lower extremity musculoskeletal
pathologies. Future studies should standardized PRP exercise rehabilitation protocols with better dosage
parameters, consider larger sample sizes, and have short and long term follow-up periods consistent
with the Cochrane Collaboration.
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PRP and rehab for lower extremity pathology

BACKGROUND

Musculoskeletal injuries continue to prevail, and
are therefore expensive for society.!* With emphasis
on the quadruple aim of healthcare (reducing costs,
improving population health, patient experience,
and healthcare team well-being),* physicians and
allied healthcare professionals are responsible for
providing cost-effective, high-quality care that often
involves nonsurgical management of lower extrem-
ity (LE) musculoskeletal pathologies (Achilles rup-
ture/tendinopathy, lateral ankle sprain, high ankle
sprain, hamstring injury, knee osteoarthritis, acute
traumatic muscle injuries, patellar tendinopathy, and
plantar fasciitis).* Recently regenerative medicine,
such as stem cells and platelet-rich plasma (PRP),
has gained popularity among the orthopedic, sports
medicine, and rehabilitation communities as a safe
adjunct to physical therapy, rehabilitation, and exer-
cise with the goal of initiating and augmenting the
healing potential of musculoskeletal injuires.>*

Platelet-rich plasma is the most common ortho-
biologic used and has demonstrated positive effects
in the management of musculoskeletal patholo-
gies.”!" Recent trends have demonstrated an increase
in expenses associated with PRP usage each year,
indicating an ease of implementation and an increase
in demand for safe, nonsurgical, minimally invasive
options.’ Often, PRP is injected into the injured tissue
or region, with the goal of initiating a cascade of local
healing responses to facilitate an increase in growth
hormone and anti-inflammatory cytokines that are
produced as part of the normal healing process.”!?
Therefore, PRP has been considered in clinical prac-
tice for its role in facilitating the body’s own healing
processes. While there is inconsistency in literature
on the dosage, histologic makeup of PRP injec-
tions, and patient cohorts potentially to improve with
PRP, one consistent theme throughout is its role in
treating musculoskeletal pathologies that have been
recalcitrant to the normal healing process.”!* While a
Cochrane Review found insufficient evidence to sup-
port the use of PRP as a standalone treatment for soft
tissue injuries,'* clinicians must consider combining
PRP injections with other forms of treatment such
as exercise/rehabilitation for their complementary
effects. PRP injections have the potential to create a

healing environment for tissues, in which subsequent
loading through exercise may create positive long-
term changes with the potential to offset the chal-
lenges of treating LE musculoskeletal pathologies.
Patients with sport-related LE musculoskeletal
injuries are often a population of particular interest
in the orthopedic literature, given challenges with
the management of injury as it pertains to time to
return to play, high reinjury rate, and difficulties in
returning to pre-injury levels of competition. The
US Bureau of Labor and Statistics found that from
2011 to 2015, 18% of Americans aged 15 years and
older engaged in some form of sport or exercise on
a daily basis."”” The US Center for Disease Control
and Prevention (CDC) also reported that 213 mil-
lion Americans aged 6 years and older participated
in sports and fitness activities in 2015, which is an
increase from 209 million in 2014.' As the rate of
participation in sports and exercise at various levels
of competition increases, so does the risk for LE
musculoskeletal injuries as well as the concern for
increased prevalence of comorbid conditions in the
environment of a sedentary lifestyle. Therefore, in
the absence of evidence-based, standardized return
to play criteria, it is imperative that we find innovative
ways to maximize tissue healing to return active indi-
viduals to optimal levels of sport participation.!”!3

Numerous studies have been conducted assessing
the role of PRP in the management of LE musculo-
skeletal pathologies.'*3° These studies are important
as they discuss the effect of PRP in comparison to,
or in conjunction with, exercise assessing clinically
important effects on physical function and return to
play timeline. While previous systematic reviews
examining the effectiveness of PRP are present,
limitations in methodological design, the inability to
compare PRP to rehabilitation interventions, and the
lack of assessment on return to play have prevented
researchers and clinicians from drawing strong con-
clusions regarding its role in managing patients with
LE pathologies. Therefore, the purpose of this sys-
tematic review with meta-analysis and formal grad-
ing of evidence is to assess the effectiveness of PRP
alone or in addition to rehabilitation, compared to
rehabilitation alone on pain, disability, and quality of
life in patients with LE musculoskeletal pathologies.
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PRP and rehab for lower extremity pathology

METHODS

Protocol and registration

This systematic review was conducted accord-
ing to the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) guide-
lines* (Appendix) and registered in (PROSPERO;
#CRD42022313157).

Inclusion criteria

Studies had to meet the following inclusion
criteria: (1) randomized clinical trials and quasi-
experimental trials with completed data analysis;
(2) published in English; (3) recruited participants
aged >18 years; (4) had at least two groups with the
intervention group receiving PRP injection alone or
PRP injection and rehabilitation, and the compari-
son group receiving either rehabilitation alone or
a control group receiving saline and rehabilitation;
and (5) included at least one outcome measure of
pain, disability, quality of life, or return to play.

Exclusion criteria

Studies were excluded if: (1) they were retro-
spective studies, or case studies/series; (2) sub-
jects underwent surgical intervention; (3) injection
was combined with dry needling or extracorporeal

Table 1. Search Strategy

shockwave therapy; (4) PRP was compared to injec-
tions other than saline; (5) bone marrow aspirate or
adipose grafts were used in conjunction with PRP;
and (6) studies did not include physical therapy,
rehabilitation, or an exercise program.

Search strategy and study selection

An electronic search was conducted by both
authors in February 2022 using PubMed, Embase,
Cochrane, Pedro, and clinicaltrials.gov for identify-
ing all relevant articles without restriction of date.
Clinicaltrials.gov was included to capture gray litera-
ture not published due to nonsignificant findings. The
search strategy is given in Table 1. A hand search of
reference lists of related articles was also conducted
by the second author. Each author examined all titles
and abstracts to screen for eligibility. Full-text articles
were assessed for the inclusion criteria to determine
final eligibility. In case of discrepancy, it was resolved
through discussion until a consensus was reached.

Interventions

The intervention of interest in this systematic review
was PRP injection. Across included studies, the number
of injections and administration techniques vary consid-
erably, with some details provided in Table 2 and more

Database Search Strategy Yield

PubMed ((Platelet-rich plasma) OR (PRP) AND (clinicaltrial [Filter] OR randomizedcon- 163
trolledtrial [Filter])) AND ((Physical therapy) OR (Rehabilitation) AND
(clinicaltrial [Filter] OR randomizedcontrolledtrial [Filter]))
(Platelet-rich plasma OR PRP) AND (Exercise) 78
(Platelet-rich plasma OR PRP) AND (Physical Therapy OR Rehabilitation OR 77
Exercise) AND Musculoskeletal

Cochrane Library | ((Platelet-rich plasma) OR (PRP)) AND (physical therapy) OR (rehabilitation) OR 54
(exercise)):kw
((Platelet-rich plasma OR PRP) AND (Physical therapy OR Rehabilitation OR 3
Exercise) AND (Musculoskeletal)):kw

Embase ((Platelet-rich plasma) OR (PRP)) AND ((Physical therapy) OR (Rehabilitation) OR 23
(exercise)):kw
((Platelet-rich plasma OR PRP) AND (Physical therapy OR Rehabilitation OR 3
Exercise) AND Musculoskeletal)):kw

Pedro Simple search: platelet-rich plasma 31
Simple search: PRP 49

Clinicaltrials.gov | Advanced search: platelet-rich plasma, studies with results, interventional studies 32

kw, keyword.

Bio Ortho J Vol 4(SP1):e30-e60; 23 August, 2022.
This open access article is licensed under Creative Commons Attribution 4.0 International
(CC BY 4.0). http://creativecommons.org/licenses/by/4.0 © Masaracchio M and Kirker K

e32



(sanuiguo)))

(reappun) syoom 7
ysiderarpy reorsAyd £4q
pasiatadns weidoxd uoneyiqeyay e
SyooMm 9 UBY)
123U07 10 WOTIRZI[IQOTUTUT JTUT}-[N]
10 g MN OU JNq ‘SYoM ¢ 10J ISe3] Iy
uonisod
snumnbas ur uonezIIqOWWI AP[UY e

(reappun) syoom F7
ysidexap reorsdyd £4q
pastazadns wrerdord woneqeyay e
Soam 9 wer)
193U07 10 WOTIRZI[IQOTUTUT STUT}-[N]
10 gMN OU INq ‘SY2aM ¢ 10 JSed] Iy
uonisod
snumba ur uonezZIIqOWWI AP[UY ®

PT¢FPTS0Qaded
P6CFPV'Sddd
:uonjenp swojdwAig

9¢-dS uon3fur | uondafur |
SYooM FT 189) 2dUE deS uopuay sayryoy ojur a8uriks deg ATl ¥ AT 6p 0qo0R[d
SIOUIISYIP SY9aM €[ | -INPUD ISLI [99 Aydwo yyim payrasur a[pasu A1(] e UOpPUR) SIA[IYDY OJUT UoNI(UT JYJ o K¢l ¥ L65y ddd P8V
dnoi3 usamiaq yued YoM £ S4LV 911 =u yir=u IN €41 49 LS LOY
-grusis A[peonsnels JoN oM § SVA 1.d + UOTJRZI[IqOWIWT + 0qade[] 1.d + uoneziiqowrwI + 1dd 0ST=U | 6107 T8I0 U]
6 YoM s}Ie)g 6 YoM syIe)g
q1Suan)s ‘worouNy JOXafy I8uans ‘uorouny 10Xy
rejued 9ouereq Aupqowr :qgH e rejuerd ‘oouereq Kypiqouwr :JqH e
stsot[310 Jo uoneorjdde s1s0y}10 jo uoryesrjdde
1oye papruurad Surreaq-jySrom [ e | 101y panruriad Surreaq-1ydom [[ng e
SISOY}JIO JO [EAOWIDI IA)JE SYIIM F 10 SISOU}IO JO [EAOUIAI J3)JE SYIoM F 10,
uoneAd[d UoneAd[d
u-1 Yim sa0ys ded [99y prepuels e wo-T Yym saoys ded [29y prepuels e
[2303 SY29M § SooM T J© [B103 SY99M g (S2oM T Je
JyS1oy asux £19A0 93pam JO [eAOTUDI [JIM [BIINOU K19A9 53pam Jo [BAOWIDI YIIM [BIINIU
[29Y pue “[I0oM 2SLI 03 3y8noiq Aqrenpesd pue uorxayjre; 03 JySnoiq A[penpeid pue uorxa[Ie}
[29Y ‘SY.LV ur juawr -uefd ur ap[ue ot Surxy ‘safpam -ue[d ur apyue oy Surxy ‘sa8pom
. ) skep F> :uonemnp woydwig
-anoxdwr jueoyrudis WD-G'T 21U} YIIM SISOYLIO 3PUY e WO-G*T 921} YIIM SISOU}IO IP[UY o
A[reonsiyejs pajens syjuow 71 syoam ¢ 1049 e suorpoafur juonb syeam ¢ 1249 e suotpdafur juonb K68 ¥ £ LTH 0qo0e[d
-uowap sdnoid ylog | syjuow 6 -9SqNs pue duIdseq Je T ‘Suorda(ur § -9sqNs pue duIdseq Je T ‘Suord(ur § Ay 5L ¢6c dud
SIOUIPIP syjuour 9 1Sty asur [P uonoa(ur surpes papm3-gn e uond3(ur Jygd papms-sn e P8y
dnoi8 usemyaq jueo sguowr ¢ SI0M ISLI [99] oz=u oz=u WOV 0 104
-grusis A[peonsnels JoN YoM g SULY 3SIDIIXD + SISOYIIO + 0GIOB[] 3SIDIXI + SISOYIIO + JYd 0OF =U | L0207 T& 32 Uasa0g
axmydny sa[yoy
s)[nsay jo Arewring | dn-mojqjog sawoomnQ uostreduwion) UOTJUIAIU] syuedpnaeq Apmgs

sarpn)S Jo uondiiosa( *7 AqelL




V-VSIA ul juswt
-oaoxdwr jueoyrudrs
Areonstyeys pajens

uonoa(ur

I0)JE SYOIM T PIILIS ‘SHOOM 7T
Aep 12d suonnyodar

081 “Lep/xg :;Joo0301d uospaxyy
uonoa(ur 1o)e

oom T parreys werdoxd Suryojeng

uonoadfur 1aye /¢

skep ‘pamofre utw (¢ 03 dn Junyrepy o
uonoa(ur 1o)e

8% 10] Sunyem aoueIsSIp-1I0ys A[uQ

uonoafur

JI2)Je SY2IM T PI}ILIS ‘SYIM 7T
Aep 12d suonnjodar

081 “Lep/xg :;Joo0301d uospaxyy
uomnoa(ur 1o)je

Noom 1 pajreys werdoxd uryojong

uonda(ur 10)je £-¢
sAep ‘pamofe urw (¢ o) dn Jumyrepr o
uonoa(ur 1o)je

Y 8% 10 Suny[em adueIsIp-1I0ys A[uQ

(SYM $0T1-9T) M 97 0gade[d
(9M 8£-%7) M 9€ d¥d
:(98uer)

uerpawr ‘uonenp swoldwig

-uowdp sdnoid yjog uondafur | uondafur | £%'6 7 £ 0°05 0q0ed
SOUIIYIP SY9aM $T uonoafur surpes papm3-gn o uomnafur gy papms-sn o A18FL0°67 dud 28V
dnoiS3 usamiaq jued SYoaMm 71 [7=1u [7=U N 97 41 8¢ 104
-grugis A[reonsiye)s JoN SYooMm 9 V-VSIA Surpeo] o1ua2 + 0qade[d Surpeo] o1ua99 + 14 FS=U | ,0T0C &3 SOA op
uonoa(ur uonoa(ur
JIo)Je SY29M § PIIILIS ‘SYIM 7T JIoYJe SYPM F PIIILIS ‘SYIM 7T
Kep 10d suonnadar Kep 1ad suonnodar
081 Xep/xg :7000j01d UOSPIIJ[Y 081 Xep/xg :7000101d UOSPIIJ[Y o
V-VSIA Ul jusw uonoa(ur 19)je uonoa(ur 19)je
-anoxdwr jueoyrudis syoom 7 parress werdoxd Suryolong e | sypam ¢ pajrels werdord Suryoeng e (S1M 075-8) M 0°'Z¢
Areonsnyeys pajens Soom F J0j £31AT30€ s310ds ON] e Soom ¥ 10j Aj1AT300 5310ds ON] e 1M 979 :(38urer) uetpaw
cueow ‘vonenp swojdwAig
-uowap sdnoid yjog Ieah 1 uonoafur | uonoafur |
SIOUIIPIP SYooM FT uonoafur aurpes papms-gn e uond3(ur yd papms-sn e (£ 0£-97) 104
dnoi3 usamiaq jued soaMm 71 /7=Uu /7= A £°6¥ :(d8uer) uesw 98y <1102
-yTudrs A[eonsne)s JoN SYooMm 9 V-VSIA Surpeo] o1ua23 + 0qade[d Surpeo] 01U + 1dd pG=u ‘e 32 a8uof ap
1891
9SII 1997 PUB ‘SYA uondafur uondafur
“V-VSIA Ul Juaw [O®3 Io)Je SAep 7 PolIels SoaM 7] [O®d Io)Je SAep 7 PoYIels SoaM 7]
-anoxdwr jueoyrudis Aep 12d suonynedar Aep 12d suonnjodar
Areonstyejs pajens 081 Lep/xg :J0o0301d UOSPaI[Y o 081 Lep/xg :j000301d UOSPaI[Y o B
-uowdp sdnoid yjog SoaM 7 £19A3 suorjod(ur juanb syeam ¢ 1049 e suorpoafur Juonb SIMF'Le F SN 80 099¢1d
159} -9sqNs pue duIdseq Je | ‘Suornd(ur § -asqns pue auraseq Je T ‘suondd(ur i SIM0Fe F SIM 0L ddd
¢ :uonjernp swoydw4g
3SLI [991] JoU Inq ‘T J anssn anssn
SurI0A®] V-VSIA snourpuajirad pue uopua) SAIPY snourpuajirad pue uopua) SOy £9'9 % £6°07 0q23¢[d
PUB SYA UI S30UIIJ SYooM FT 1S9} OSLI[OOH] | UQaMJoq uondd(ur aurpes papims-gn o udamIaq uonda(ur gd popms-sn o A8 FA ¢k dud @8y
-J1p dnois usamiaq SYPoM 7T V-VSIA 0c=u oc=u N 0940 10d
jueoyTudrs Aeonsneis SYo9M 9 SVA Surpeoy o11jua209 + 0gade[J Surpeo] 01U + 14 09=1U | /10T 'Te 32 uasaog
s3[nsay jo Arewrwng | dn-mogjoq sawodnQO uosuredwo)) UOTIUIAII)U] syuedpnaeg Apmg

(ponunuo)) ‘g AqeL,




(sanuiguo))

oM FT 10
‘G ¢ 18 JOU INq ‘SYoIM
§ Je [(TV] Ur 20Ua1dJ
-Jip dnoiS usamiaq

juedoyruis AJ[eonsnels
$oaM F¢ Je Jou Jnq

Ayanoe oyo
-ads-y10ds ‘ururen; uondasoridord
Sutua)SUaI)s JTUOJOST PUE JLIJIWOST
NOY :ywerdord uoreyiqeyay o
pamor
-e ured se uoos se Surreaq-jy3op, o

Ayanoe oyads
-110ds ‘Gurureny uonydasorrdoxd
Sutua1)SUaI)s JTUOJOST PUE JLIJIWOST
NOY :,wrerdord uoreyiqeyay o
pamor
-e ured se uoos se Surreaq-jy3pL o
skep O Jo)Je paAowuRY
[BTINAU UT JOOF YITM Jsed 1a3se[d

Y g%> :uonjernp swoydw4g

Tdd Surroaej syoom skep o1 1936 parowray 29UY-9Y}-MO[2q £q pazifiqowrtu] e
8 Pue ‘G ‘¢ 1 SYIOV SYooM FT [eINIU UT JOOF Y3Im Ised 1a3se[d uonoa(ur | £3°61 ¥ L g6z ;]onuo)
PUB SYA UT S3OUI) SYoam g 1avi 99WY-93-MO[oq £q pazifiqowrwu] e TILV 0T uondd(ur yud A1T1 ¥4 6°L7 d9d P8V 104
-jip dnoi3 usamiaq SYOIM G SVIOV II=u (I=u N €1 401 0z610T Te 12
yueogrugis A[Tesnsnels SYooMm ¢ SVA uone)I[IqeyaI + UONeZI[IqOWW] | UONe[IqeydI + UONBZI[IqQOWWI + JYd =1 BIDARY-00UR[
urexds spjue [exdje
(respoun) syoam 71 (Teapoun) syoam 71
UOTJBUIPIO0D ‘FUIydIaI)s uoneurpIood ‘Guryo}ons
GuruayiSuans o1us00s werdoid SuruayiSuans or3uade sweidord
uoneiqeya1 Aderoy) owoyy o uonjeiqeya1 Aderoy) owoyy o
uonoa(ur Jurmorpoy skep ¥ 10§ s3] uonoafur Jurmor[oy s{ep § 103 s WTLLFWOTe 09»0Id
-[IYOY UO UTe1}S SZIWIUIW O} PASIAPY ¢ | -[IYOY UO UIBI)S JZIWIUIW 0) PISIAPY o woslFu
wonafu | wonafu | 0'8S d4d :uonemp swojdwiig
SUIN 10 ¥ uopua) S[IYdY Jo 1red 1saxo1y) Uuopua) SA[IYOY Jo 1red 359 £3°6 7 £8°15 0qa0€[d
-VSIA UI S90USIQIp syjuowr 7| ojur uonoa(ur aurpes papm3-gn o | -1y} ojur uondfur YJ papms-sn o £0°6 ¥ £ L'9% ddd 28V
dnoi3 usamiaq yued syuow 9 V-VSIA t=u u=u WETT T LOY
-grugis A[[eonisiyels JON | syjuow ¢ SUAN 9SIDIOXD + 0GAJB[J 3SIOIIXD + Id FC=U | «910C Te 32 ySory
ds-0Od jou (W $HT-8) W ['g AU
Nq V-YSIA Ul juaw (t
-aaoxduur yueoyrusis 9S1-6) W §'0¢ d¥d (9Bue1)
Areonstyeys pajens SyooMm 7T 110ds pue ueaw ‘uonenp swoyduwig
-uowdp sdnoid yjog Kep STAV 03 wIinja1 A[renpers 0} pasiapy e (£99-9¢) £ 6°61 d1U2g
as-ogovy 1ad suonnadar 081 “Aep/xg :[020j01d uonoafur (£ 65-6¢) £
“VSIA UI SOUIIYIP syjuour 9 SVA dS-OH | UOSPaIJ[y UIIM [ENUBW [BUOT)ONISU] o uopuaj} SI[IYOY ojur uonddfur g ¢ 8LV ddd {(o8uer) ueaw 93y 104
dnoig usamyaq yued syyuow ¢ as-od 01=u 01=u WL IET 1€€10T
-yrudts A[eonsiye)s J0N SYooM 9 V-VSIA Surpeol oruaog Dad oz=u Te 12 Aourea)]




S90S dOUTYIANUT
ured ur saouaI2yIp
dnoi3 wsamiaq jued

-gTudTs AJ[eonsnels JoN

$99M 9T JO WINWITXEIA
ddH °
UOTJRZI[IQE)S
yuniy pue £1pide aarssardord uo
pasnooy isideray) TeotsAyd syzods £q

SY9aM 9T JO WINWIIXEIA
ddH °

uonezIIqe)s

yuny pue Lpide aarssarSoxd uo

pasnooy isideray reorsdyd sjaods £4q
pasiazadns 3S1219X2 UOTJRII[IqeydY o
{ 8F 10J SANIAT}OL 0NPAY o

P €F P S ogaoed
PEFPSAUAdMOIF

uerpaw ‘voneanp swojdwig

£68F L0 170908 d

ddd Surzoaey swry pastazadns S1OI9X3 UOBI[IqRYY uonoa(ur | £g9F4
Aerd 0y wimjar ur 2ouUd [ 8F 10J SANIATOL 0NPay o | uonddfur Jyyq snodojoine papms-gn o | 007 dUd OI F uerpaw 23y
-1og1p dnoid wsamyaq pr=u pr=u WHZ9¥ 104
ueoyTuSIs A[eonsuers drd Ld Ld +dad 87T =U | &F10T T80 prwey
Aanfur Surmswep]
uoneInp 39S ON
uone)IIqeyar
Teuonouny ‘Suruayiduans [eauorad
‘uondasorrdord WOY ;[020301d 1J
uoneInp 39 ON Soom 7 Ioye
uone)IIqeyar dM Pa1oInsarun skep ¢1-T1 WoIj
Teuonouny ‘Suruayiduais [eauorad g M oatssaxSoid ‘skep 17 10 GMN ©
‘uondasorrdord WO ;[020301d 14 skep ¢ 1o)e J( [eINaU J JO
Soom 7 Ioye ,0T 8 300q Suny[em U1 pazifIqowrw] o
dM Pa3otnsarun sfep ¢1-T1 WoIj I9)e] sAep /£
g M 2atssaxSoid ‘skep 1T I0f gMN ¢ | Joyjoue pue suIdseq Je T ‘Suonda(ur g
. VN :uonjernp suwojdu4ig
ddd Surroaey skep ¢ 1oye J( [eIINAU J JO TALIV JO [9A3] J© SISOWSIP
Kerd 03 urnjax ur 90U ,0T 8 300q Suny[em Ul pazi[Iqoww] o -ufs ojur uonodfur NYJ pepms-gn o Lg% ¥4 07TT qonU0)
-1oh1p dnoid wsamiaq g=u g=1u Lzt L9770 44d #3y 1Y
jueoyruds A[reonsneis ERRI 1.d + uoneziiqowurwy 1d + uonezijiqowwit + Jyd 9l =U | ,F10T Te I IoAe]
ureads apjue ySryg
s)nsay jo Arewrwing | dn-mojqjog sawonnQ uostredwo) UOTJUIAIU] syuedpnaeq 7 Apmgs

(penunuo)) *z dqeL,




(sanuyuo)))

Teapoun uonjeIn(J
ddH °

1d pasiazadng e

I197e] sAep /-G Iayj0 2y} pue

Teapoun uonjeIn(J
ddH °

1.d pasiazadng e

1978 sAep /-G Iayj0 2y} pue

(5-7) € 0gaoe[d
(7=0) € 14d :(401)
uerpaw ‘vopenp swojdwig

16 1 Kanfur jo sep ¢ uryMm T ‘suondafur ¢ Kanfur jo sfep ¢ urypMm 1 ‘suondafur ¢ dn-morjoy
SPIM 97 uonoafur uon £0'8 ¥ £0°0¢ 0qa0e[d 128u07 ‘s302[qns
SIOUIISYIP SPaMm O] Te[nosnwenur aurfes papmg-gn o | -o3(ur remosnwenur JYd popms-gn o KoL 74087 qdd P8v suwreg 1OV
dnoiS usamiaq jued SYooM ¥ arer Anfuray fE=Uu I¥=u WO9LI¥ 4ST10T
-grusts A[[eonsne)s JoN pam | SYdN Id + 0gqade[d Id +ddd 08=u Te 32 Yurmay
Ieapun uoneIn( Jeapun uoneIn
ddH ° ddH °
1.d pasiazadng o 1d pasiazadng e (§-7) € 0qovrd
I107e] sAep /-G Iayjoue pue 19)e] sAep /-G I9yjoue pue (7=0) € d¥d :(401)
Lanfur jo sep ¢ urym | ‘suoroafur Kanfur jo sep ¢ urym | ‘suonoafur uerpaut ‘uoyeanp swoduwidg
ur ¥ P S umpm | noolur g uary P S UM | noslur g
uondafur uon £08 F £ 00¢ 0gaoe[d
SIOUIIPIP Tenosnuwernjur durfes papms-gn o | -d3(ur remosnurenur JYd popms-gn o L0 F£08C ddd P8V 104
dnoi3 wsamyaq jued SyuowW 9 arer Amfurey gE=u Iy=u WL YIF o F10T
-gTuds AJ[eonsneis JoN | Syjuow ¢ 41 1.d + 09a0e[d I1d +dud og=u Te 32 Yunmay
Teapun uonjeIn(J
uonod(ur I2Je Y g ParIeIs aam/xg
Sunsay poy reuonouny oyads
-s3x0ds KymiSe Kriqess 2100 Gurud
Ieopun uoneind | -yyduans aarssaxdoxd A OY Surpnp
uonoa(ur Ia)Je Y g pariels Yoam/xg | -ur 9sideray) [esrsyd £q pasiazodns
Sunsay poy euonouny oyads wexdoxd uoneyriqeyar ae)s-xis ;1 J o PTTFPectld
-s3x0ds £ymiSe Kiqess 2100 Gurud uondafur P60+p
-p8uams aarssardord WOy Surpnp Am(ut jo ypdap 03 81 dud uonemp swoduwidg
-ur 9stderatp reorsdyd £q pasiazodns Surpuodsarrod yidap 03 £[j2q appsnwr Aresdgerid
SIOUAIYTP werdoxd uoneyyiqeyar 98e1s-x1s ;1 J Surnsurey 9y ojur uondA(UI YJ © L6 ¥ 4997 4ud @3y
dnoiS usamiaq jued syjuowr 9 arer Anfuroy oc=u oc=u W0640 «S10T
-yrusts A[[eonsnels JoN | syjuow ¢ a1y Ld Ld +ddd 06=U Te 10 UOj[Iwef]




oqaoerd 10§ sypuour
93¢ 4d 9¢-4S Ut pue
T4 d 10§ syjuow 9 pue
I 78 HIN Pue 1d 9¢
-4S ur yuawaaoiduur
Jueoyrudrs A[reonsnels
syjuow 9 pue
T 38 891008 DYVINOM
pUe SYA UI jusw
-oaoxdwr jueoyrudrs
A[Teonisneys payens
-uowdp sdnoid yjog
d4d Surroaey syjuowr
938 HIN 9€-4S pue
21008 [230} DYVINOM
ur pue ‘syjuout 9
pue T 3e 1d 9¢-1S

UONO2(UT 12)Je PaIe]s ‘SYHUOW 9
stroway sdoorrpenb
J0 SuruayySuanys pue ‘snrwoud01sL
‘SLIOWd) sN)oa1 ‘sSurnjsurey jo Jur
-yo3ons ‘WOY werdord aspIoxy e
uonda(ur
10)ye skep ¢ 10y ured asned p[nod
Je1]) AJIAT}O® WOIJ UTRIJoI O} PASY o
uono3(ut |

uon
-23(uT pIg Y} I} Pa}IeIs SYIUOU 9
stroway sdoorrpenb
Jo 3uruayySuanys pue ‘snrwdUd01NsL
‘SLIOWd) SN)021 ‘sSurnjsurey] jo Sur
-yo3ans NOY ‘werdoxd asporoxy e
uonda(ur
193¢ skep ¢ 10§ ured asnes pnod
Je1[) AJIAT}O® WOIJ UTRIJoI O} PAYSY o
yrede yoom T ‘suonoo(ur ¢

VN :uonjeinp swoydw4g

£089 F £ 6109 0g99%[q
£16L F £0€19 3dd P8V

PUEB SYA UI 90U 9¢-1S 22Uy Y ojur uondA(uUT duUIfeg e 29wy Y3 ojur uondAUI JYJ ©
-J1p dnois usamiaq syuow 9 OVINOM og=u og=u W ¥4 €S 1OY
jueoyrugts A[eonsiyelg | yyuow | SVA 3SIDI3XD + 0qadR[] 3SIOIAXD + Id 09=u 20202 T8 32 I
Xd + SNA.L
105 ured A[uo Inq TIJ
10§ S29M F Je 91008
1AV pue ‘swojduLs
‘ured OO ut
juswasoxduwr jued
-yrudrs Areonsneig
$[29M § Je Jou
Nq SYPIM ¥ 18 SYA UT
yuswaaoxduut JuedyIU
-31s ATeonysiye)s payerss
-uourap sdnoid ylog (Tespoun) syoom ¢
SY9M § Je Jou sda1 ¢ Jo 395 T 103 AyITIqIXa pue sdox
. ) VN :uonernp surojduig
nq ‘syeam ¥ 18 PAd 0T JO $19S ¢ 10J AOULJSISAL U :JHH *
SuroA®) 21008 WO} TOO ©ay/110ds SYOIM G IOJ JIIM/XT ‘SUOTSSIS (T yrede syoam § ‘suonoafur ¢ £208 F 46519 Xd + SNAL
-dwids OO ur 9oud IV ‘swoydwAs UIW (¢ X Z319Y 00T ‘SN * suonoa(ur 2oW-enuI JYJ ° Ay1T1 FLS1°79 dud P8y 104
-1ay1p dnois usamiaq SYPam 8 ‘ured :500 L7=U L7=U L9 Ly 5ST0T
jueoyTudrs A[reonsneis SYoom F SVA 3SIIXd + SNAL Jad pG=u ‘e 39 TueIOO3UY
SIJLIY}IR0)SO dIWUY]
s)[nsay jo Arewrung | dn-moqjog sawoonQ uostredwon) UOTJUIAINU] syuedpnaeg 7 Apmgs

(ponunuo)) ‘g AqeL,




(sanunuo)))

SVA Ul jusw
-anoxdwr yueoyrudis
Areonstyeys pajens

-uowdp sdnoid yjog
Jer Ainfurax

ouIng 41y pue SYA

ddH °
uonoa(ur 1)e skep 7 payrels (4.1d
[Bun) £pnis Jo UOTIeINp I0J YoM /X¢
UOTJBZI[IqE)S YUunI)
yiSe aarssarSoxd gsideray) reorsdyd

ddH °
uonoafur 1aje skep 7 pairess (414
[Bun) Apn3s Jo UOTIRINP I0J JOOM/XE
UOTBZI[IqE)S U1}
yiSe aarssarSoxd sideray) reorsdyd
£q pastazadns ‘soseyd moj ;1 J o
[ $¢ 10§ AJIAT}OR 2ONPAI 0} PASY ©
Amfur 1935e sfep -1 uoArd uonoafur |
uon

11T

Jo1I58D)

8L

sdootrpend)

8T 91

sSurnsuwrey

(Ld ‘Tdd) Amfur apsny

PT+PVI1d
PCFp
¥ dud ‘uoneinp swoydwig

AzeF4Lg1T1d

ur Iy Surioaej saouo SYIUOW $¢ ajer Linfurey Aq pastazadns ‘saseyd oy i1 q o | -o2[ur Jy4 snoSojoine [euorsa[enu o LAee ¥ 67T dud P8y
-1apy1p dnoid usamiaq syjuowr 71 d1d oy =u ge=u N 8S Y LT hie):|
Juedyrugs A[[ednsnels | syuow g SYA 1d I1d +ddd GL=U | 8€910T eI Issoy
¥C
sep 87 12 INOY Auo ewuner) Jopmnoys
nq ‘sep $1 pue £ je [*h
d¥d 3unoaey NOY BWINEI) AP[UE PUL J00]
pue y33uarls ur saoud SYOoM F 801
-1og1p dnoid wsamiaq Adexoyy L1ojewrwuejur-nuy o eumen g8rgy
JuEyIuBLs Aeonsues d (1d ‘@4d) Amfur apsny
sep gz 1e SYooM F UOneZI[IqOWW] o
jou Inq ‘sep 1¢ pue Adeo) L10jetUTUrRUI-NUY o UOTSI] J[osnu qve
- . uryym :uorjernp swoydw4g
1 £ 1% 44d Sutoaey sfep g7 1d ° ojur uonda(ur gy papms-gn ¢
Jo1701 uTed UT S9OUAI skep 1¢ p3uang uonezIIqowwy e LI=1 Ay a8y 1D¥
-y1p dnoig usamiaq skep 1 WO /1=Uu Adexayy IWFET0 €10T
yueoyrudrs A[reonsneig skep /£ SVA Ade1ay) 9AT)EAIISUOD [BUOTJUIAUOD) JATIBAIISUOD [EUOTIUSAUOD + JYd je=u ‘Te 12 aouqng

Aanfur apsnur 9oy




3[es 100J
-PUR] 3pUE SYIOV
puUB SYA UT JuUaw
-aaoxdwr JueoyTudis
Areonsnyeys pajens

-uowap sdnoisd yiog

Kep/x¢ pawrroyrod

Kep/x¢ paurroyrod

JTH JO UOTJeINPI 10J SUOISSIS 7—|
yojans 1ad sdax ¢ x s-¢ ‘yojoms
eose] Jejueld ‘Snajos pue SNIWAUO0I)

(W 91-9) W G0 T [BUOHUDAUOD

dDV Surroaey syjuour JdTH JO UOTJeINPI 10J SUOISSIS 7—T -se$ jo yojons oduny Jurpuels :qqH (Wyg-,) ow g1 dOV :(4OI)
. uerpaw ‘vonenp swojdwAg
9 pue ¢ e 3[eds 100§ 3axs 1ad sdax ¢ x s-¢ “yoans P23BDIPUL JI SOOYH() o
-puIy op[uE SYIOV epsey rejuerd ‘Snaos pue SNIWAUI0I) op1oqny resueopes erpawr | (& €5-1¥) & &£ [euonuaauo)
ur pue ‘Yuow | je -sed jo yojoms a8uny Surpueys :gqH o a3 Je erosey reyuerd oyur ewserd (£ 15-8¢) £ 097 dOV
SVA UI SOOUIIPIP Syuow 9 3[e2s J00J-puIy PIBIIPUT JT SOOI pauonipuod snogojone papms-gn e (4OI) uerpaw 93y
dnoi3 usam1aq Jued syuonr ¢ oP[uE SVIOV 9gI=u 61=u N ST L1 1Od
-grudis A[peonsne)g | qyuowr | SVA JUSWIILI) [RUOTJUSAUO)) JUIWILT) [RUOTIUSAUOD + JDV FS=U | €107 T8 12 MaYD
snIosey rejue[q
uorpda(ur 1ayye uorpda(ur 1a)ye
S99M T PILIEIS ‘SHIIM 9 10J YOIM/XE S99M T PLIEIS ‘SHIIM 9 10J YOIM/XE
ysideray Teorsdyd £q pasiazodns ysiderar TeorsAyd £q pasiazoedns
(6007 'Te 30 preedsSuoy] £q paqriosap (6002 'Te 32 preedsSuoy] £q paqriosap
SB OLIJU2209 PUE JLUdU0d) Jur € OLIJU09 PUe dLIJUDU0d) Sur
-UTeI) 9DUBISISIT MO[S AABIY T, * -UTeI) 9OUB)ISISIT MO[S ARSI T, *
uond3fur 19)e | 8§ 10§ uond3(ur 19)e | 8§ 10§ Ay17 487 092001
3SIDI3Xd WIOIJ UTEIJAI 0} PAJONLIISU] o 3SIDI9Xd WIOIJ UTEIJAX 0) PAJONLIISU] o Arrvhzeaad
:uonep swojdwig
uonoafur | uonoafur |
uopuay refyed uopuay tefeyed L6 L7 L01¢ 09o08]d
SOOUDISYIP syyuow 7| a1} oyur uonda(ut dures papms-gn o a1y oyur uon(ur JYd papms-sn o £g6F£0T¢ dud P8y
dnoi3 usamiaq jueos $PaMm 71 d-VSIA oc=u oc=u N9ETS 1041
-grugis A[eonsnes JoN | Sy2am 9 SYIN 1Ld +0ga2e]d Ld + d4d 19=U | 6£6107 Te 1 N0dS
Ayyedourpudy refpieq
s)nsay jo Arewruing | dn-moq[og sawoonQ uosrredwo) UOTJUIAINU] sjuedpdnaed 7 Apms

(penunuo)) "z dqeL,




XIPUJ SLIYIADOIISO) SAISIIALUY) JOISVNINT PUD OLIDIUQ) ULISIM DVINOM Sutivaq-1yStam ‘G| 9jpas Sojpuyy [pnsip ‘SYA UOpuaj 1vjjaIpd-a4wunosan) Juauissassyy 340ds Jo anaysur uviioip
J-VSIA UOpuaj Sajj1yoy-2.1pU011sang) JUIUISSISSY 140dS fo 23njiISUl uviioIp “V-VSIA PUNOSLAN S[) UOHDINUALIS 244U [DILIJI[2 SNOIUDINISUDLY SNAL ‘Uonounf [paisdyd 9g-uiio] 340yS Jd 9¢-1S
YIaY [pIudUL 9C-UlA0] 40YS ‘HIN 9€-1S ‘Avid 03 uinjar J Iy Uorjous fo aduvi NOY Jvi4l pajjosjuod paznuopuv. IO vuisvld yori-1a11v]d Jyd uorxayfivuvid qq ‘Adviayy porsdyd I 29jpas [puooun,g
21f192dS-1ua1Ivd ‘SIS 2[PIS SUHVY UIWJ ILWNN ‘SYIN 219v211ddv jou ‘YN Su1ivaq-jySiom-uou ‘GMN 94098 aui0n Q) S1LIY1v023sQ Aanlug aaud ‘SO0 23uv. ajgavnbiagur YOI wvidoid as1249xa auioy
JIH Suravaq-jySram jinf ‘M. Xopu] £1j1qusiq AUy puv 100 TV UOoIsuauitp G-1000Ng qS-OF U0IXIYisiop J( W0 140YS-Xapu] uivd Jorig qS-1dq Xopu] uivd Jorig Idq vuisvid pauoijipiod
snodojony JOVY Juowivdy] ivnqrorvy 10ti3up “TILY JUauSt 4vnqy-01q1) 4014afui-10103uv “TILIV 4121208 YUY @ 100 21pavdoyliQ) UvIUY ‘SYIOV 24005 a4nidny [pio], uopual safjidy ‘SYLV

oqaoerd
J10j J0U Inq ‘TYJ 10§
SYIUOW ¢ PUE SYooMm
€ Je 9eds J00J-puIy
oP[ue SYIOV pue
SVA ur juatasorduwr
jueoyrudrs A[reonsnels
J4d Surroaey
SYIUOW ¢ PUE SHIoM
€ Je 9[e2S J00J-puIy

(Tespoun) syaam ¢

Sa[osSnNU J[ed pue
erosey reyueld ot Jo Suryolens ;1 e
uondafur |

(Ted[oUN) $Y9oM ¢

Sa[osnuwi Jjed pue
eIOSe] Hﬁﬁﬁa Yyl Jo mcEBobm Id e
uondafur

VN :uonjeinp woidwAg

ap[ue SYJOV pue SSOUIPUQ) wnwrxew jo jutod ay) Je SSOUIPUQ) wnwrxew Jo jurod 9y} £¥5°6 ¥ L 815 0qade[d
SVA UI S9OUIYIp o[ess Jooj-pury | ewsej rejuerd oy) 03 uonod(ur surfesg o | Je esey sejue[d ayj 0} uonoda(ur JYJg ° Ay, ¥ £TL0¢ 4dd P8V 1DY
dnoig usomjaq jued syuow ¢ P[UE SVIOV sz=u sz=u N 61 1 8T S€910T
-grudis A[eonsnels | sYoam ¢ SVA 1Ld +0q3®[d 1d +ddd sL=u ‘T8 12 RIpUTYRN
sypuowr
9 Je QYA Ul Judw (resppun) sypuowr 71 (respoun) sypuowr 71
-aaoxdwr Jueoyrudis paziprepue)s i[d e paziprepue)s ;1 e
Areonsnyeys pajens SYoaM ¢-¢ SYooM ¢-7
¢ . w 9< :uonjernp woidw4g
-uowap sdnoid yiog 10§ 300q UT g M USY) ‘sAep ¢ 10f MN | 10J 300q Ur g M Uay) ‘skep ¢ 10§ §MN
(1omod paxoey £pmys) J00q UI UOTJBZI[IqOWIW] o J00q UT UOTJBZI[IqOWIW] o £¢o1 ¥4 1°Z5 0gaoe[q
SVA UI S3OUIPIP epsey rejuerd ojur uonoafur surpeg o eposey rejuerd ojur uonoafur g4 o A201 F46 Ly ddd P8V 104
dnoi8 usamyaq jueo syuow 71 pr=u pr=u N6496T 0:810T T8
-grudis A[feonsne)s JoN | syjuowr 9 SVA 1.d + UonezIiqowwr + 0qase[J 1d + uonezijiqowuit + gy d gz =u 32 uufT-uosuyo(




PRP and rehab for lower extremity pathology

specifics available in the original publications. PRP
alone or in conjunction with a comparison intervention
was compared to rehabilitation, physical therapy, exer-
cise, immobilization, or a control group that included a
placebo (saline) intervention group (Table 2).

Outcomes

Primary outcomes for this review were pain, dis-
ability, quality of life, and return to play (Table 3).
The heel rise test for work, height, and endurance
was included as a secondary outcome measure for
Achilles rupture and tendinopathy, with reinjury rate
assessed for hamstring and acute muscle injury. Pain
was measured using the Visual Analog Scale (VAS;
0—100 mm/0-10 cm) and Numeric Pain Rating Scale
(NPRS; 0-10 points). Disability was measured using
the following parameters/scales: Achilles Tendon
Rupture Score (ATRS; 0-100 points), American
Orthopedic Foot & Ankle Society (AOFAS; 0-100%),
Foot and Ankle Disability Index (FADI; 0-100%),
Knee Injury Osteoarthritis Outcome Score (KOOS;
0-100%), Victorian Institute of Sport Assessment
Questionnaire—Achilles & Patellar Tendon (VISA-
A, VISA-P; 0-100 points), and Western Ontario
and McMaster Universities Osteoarthritis Index
(WOMAC; 0-98 points). Quality of life was mea-
sured using the EuroQoL-5 Dimension (EQ-5D;
0-100 points) and Short Form-36 (SF-36; 0—100).

Timing of outcome assessment

Outcomes were assessed in both short (<3
months) and long (6—12 months) terms. In case of
multiple time points, the one closest to 3-month and
12-month follow-up was used in data analyses, unless
all studies had similar follow-up assessments.®?

Methodological quality

Methodological quality was assessed using the
Cochrane Collaboration Risk of Bias (RoB) tool,®
which examines risk of bias across the following five
domains of bias: selection, performance, detection,
attrition, and reporting. If the criteria was fulfilled,
each item awarded a “Yes” and received a score of
1, and if the criteria was not fulfilled or was unclear,
then the item was assigned a “No” or “Unclear,”
resulting in a score of 0.2 The sum of the points rep-
resented the total risk of bias out of 12 points, with

higher scores indicating lower risk of bias. Both
authors independently scored each included study,
with discrepancies resolved through discussion until
consensus was reached (Table 4).

The Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) approach
was used to provide an overall assessment of the qual-
ity of evidence across the following five domains:
risk of bias, inconsistency of results, indirectness or
evidence, imprecision, and publication bias.®>% The
GRADE approach provided a summary rating of the
quality of the body of evidence for the effect of an
intervention on a particular outcome measure, pro-
viding a recommendation that may guide clinicians’
decision-making in selecting the most optimal inter-
ventions. Following evidence appraisal, outcomes
are classified by the level of evidence (Table 5).

Data collection

Both authors performed data extraction, and
included study details and design, patient demo-
graphics, interventions, timing of assessment, out-
come measures, and results (Table 2). In the event of
missing data, study authors were contacted.

Data analysis

Data analysis was conducted using Revman 5.4.
Post-test mean values and standard deviations (SD)
were used for meta-analysis, unless articles only
reported change scores. In case standard deviations
were not provided, the authors calculated them for
performing meta-analysis. A random-effects model
with inverse variance was used to calculate mean
differences (MD) for pain and disability when out-
comes could be converted to the same numerical
scale, or standardized mean differences (SMD) and
95% confidence interval (CI) if conversion to the
same numerical scale failed.®*** Mean differences
were calculated when possible so that minimal clini-
cally important differences (MCID) could be dis-
cussed in relation to patient improvement. However,
because of the heterogeneity in data reporting, stan-
dardized mean differences were required. Statistical
heterogeneity was evaluated using the I? statistic,
with values greater than 50% indicating high het-
erogeneity.®® Effect sizes were presented in forest
plots and interpreted based on previous research: 0.2
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PRP and rehab for lower extremity pathology

Table 3. Psychometric Properties of Included Outcome Measures

Outcome
Measure Description Reliability MDC/MCID
Pain
Visual Analog | Self-reported measure of pain ICC=0.97 MDC =8 mm
Scale (VAS)* Vertical or horizontal line scaled from 1-100 mm, where 1
represents “no pain” and 100 represents “worst possible
pain”
Numeric Pain | Self-reported measure of pain ICC=0.95 MDC=1.33
Rating Scale*> | 11-point scale (0-10), where 0 represents “no pain” and
10 represents “worst pain imaginable”
Disability
Achilles 10-item self-reported measure of symptoms and physical ICC=0.98 MCID =10
Tendon activity after treatment of Achilles tendon rupture
Rupture Score® | Each item is scored on 11-point scale (0-10), with a pos-
sible total of 100 points, where 0 represents “major limi-
tations/symptoms” and 100 represents “no limitations/
symptoms”
American Clinical rating system consisting of 4 rating scales corre- ICC=0.75 MCID =4.7
Orthopedic sponding to anatomic region: ankle-hindfoot, midfoot, (ankle-hindfoot) | (ankle-hindfoot)
Foot & hallux metatarsophalangeal-interphalangeal, lesser
Ankle*** metatarsophalangeal-interphalangeal
Society Assessed using three subscales (function, pain, and align-
ment), but often utilizes the subjective portions (function
and pain) implemented as a patient-reported measure
Each scale is scored differently, with the ankle-hindfoot
scale measuring pain on a scale of 1-4 and function out
of possible 11 points
Total score is converted to a percentage, where 0 represents
“no symptoms/limitations” and 100 represents “extreme
symptoms/limitations”
Foot and Ankle | Region-specific self-report of function with two compo- ICC=0.89 MDC=4.48
Disability nents, FADI with 26 items and FADI Sport with 8 items | (FADI), 0.84 (FADI), 6.39
Index*®* Each item is scored 04, totaling 104 for FADI and 32 for (Sport) (FADI Sport)
FADI Sport
Each is separately converted to a percentage, with 100%
representing no dysfunction
Knee Injury 42-item self-administered questionnaire for patients with | ICC =0.85 MCID =154
Osteoarthri- knee injury and osteoarthritis (pain), 0.93 (pain), 15.1
tis Outcome 5 subscales (pain, other symptoms, function in daily living | (symptoms), (symptoms),
Score®-32 [ADLY], function in sport and recreation [Sport/Rec], and | 0.75 (ADL), 0.81 | 17 (ADL), 11.2
knee-related quality of life [QoL]) are scored separately (Sport/Rec), (Sport/Rec), 16.5
on a 5-point Likert scale from 0-4, with 0 representing 0.86 (QoL) (QoL)

“no problems” and 4 representing “extreme problems”
Scores are transformed to 100% scale, where 0 represents
extreme knee problems and 100 represents no knee
problems
No aggregate score is calculated
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Outcome
Measure Description Reliability MDC/MCID
Victorian 8-item self-reported questionnaires assessing the severity ICC (pooled) = | MIC=6.5
Institute of of symptoms in patients with lower extremity tendinopa- | 0.92 (VISA-A), | (VISA-A), 16
Sport thies 0.96 (VISA-P) | (VISA-P)
Assessment Six of the items rate pain during daily activities and func-
Questionnaire™ |  tional tasks, while two items inform the impact of tendi-
nopathy on physical activity or sports participation
The sum of the scores equals 100 points, where 100 repre-
sents “fully functional and asymptomatic”
VISA-A: Achilles tendinopathy
VISA-P: patellar tendinopathy
Western Ontar- | 24-item disease-specific self-reported multi-dimensional ICC=0.86 MCID =4.2
io and McMas- questionnaire assessing pain, stiftness, and physical func- | (pain), 0.68 (pain), 1.9
ter Universities tional disability (stiffness), 0.89 | (stiffness), 10.1
Osteoarthritis | 3 subscales (pain, stiffness, and physical function) are (physical func- | (physical func-
Index**> scored separately on a 5-point Likert scale from 0-4, tion) tion). 16.1 (total)
with 0 representing “no problems” and 4 representing
“extreme problems”
Total score: 20 (pain), 8 (stiffness), 68 (physical function),
0-98 (total)
Quality of Life (QoL)
EuroQoL-5 5-item self-reported measure of quality of life assessed ICC>0.77 MIC =0.09
Dimension®* across 5 dimensions (mobility, self-care, usual activities,
pain/discomfort, and depression/anxiety)
Each dimension is assessed on a scale of 0-100, where 0
represents “worst imaginable health” and 100 represents
“best imaginable health”
Converted to total score from 0-100
Short Form- 36-item self-reported quality of life tool measured across 8 | ICC=0.72-0.95 | MCID =10
3676 domains: physical functioning, bodily pain, role limita- | (across do- (physical func-
tions due to physical health problems, role limitations mains) tioning)
due to emotional problems, general mental health, social
functioning, energy/vitality, and general health percep-
tion
Each item is scored from 0-100 and averaged to get scale
score for each domain out of 100, with higher scores
indicating a more favorable health state

ADL, activities of daily living; CI, confidence interval; FADI, Foot and Ankle Disability Index; ICC, intraclass correlation coefficient;
MCID, minimal clinically important difference; MDC, minimal detectable change; MIC, minimally important change; QoL, quality of
life; VISA-A, Victorian Institute of Sport Assessment Questionnaire-Achilles Tendon; VISA-B, Victorian Institute of Sport Assessment

Questionnaire-Patellar Tendon.

represented small effect, 0.5 represented moderate
effect, and 0.8 represented a large effect.*

Separate meta-analyses were conducted for each
pathology comparing PRP to a comparison or con-
trol group for their effect on pain and disability in
both short and long terms when data were available.

Sensitivity analyses were conducted for disability
in Achilles tendinopathy to remove Kearney et al
2013,%" as it compared PRP alone to exercise alone
rather than PRP and exercise compared to placebo
and exercise. Where statistical pooling was not
possible, findings were presented in narrative form.
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PRP and rehab for lower extremity pathology

Table 5. GRADE Levels of Evidence®?

Level of Evidence Description

High quality Further research is very unlikely
to change confidence in esti-

mate of effect.

Moderate quality | Further research is likely to have
an important impact on confi-
dence in estimate of effect and

may change the estimate.

Low quality Further research is very likely
to have an important impact
on confidence in estimate of
effect and is likely to change the

estimate.

Very low quality | Very little confidence in estimate

effect.

No RCTs were identified that ad-
dressed this outcome.

No evidence

RESULTS

Study selection

The search identified 485 studies, with an addi-
tional 12 identified manually. In all, 41 full-text
articles were assessed for eligibility, with 21 articles
meeting the inclusion criteria (Figure 1).!%%

Characteristics of included studies

The average score across studies on the RoB
Tool was 9.9 out of 12 (range 6—12; Table 4). The
most common sources of bias were blinding of par-
ticipants, providers, and outcome assessors, leading
to potential performance and detection bias.

Across studies, there were a total of 1160 par-
ticipants, 31% females and 69% males. All studies
included patients with various LE musculoskeletal
pathologies: Achilles rupture (2),*? Achilles tendi-
nopathy (5),22263133 Jateral ankle sprain (1),” high
ankle sprain (1),* hamstring injury (4),28%3637 knee
osteoarthritis (2),'**” acute muscle injury (2),%-* patel-
lar tendinopathy (1),* and plantar fasciitis (3)**3°
(Table 2). Of the 21 studies, 14 assessed pain!®2*
2427.30-33.353139 (VAS, NPRS, KOOS, and EQ-5D), 13
assessed disability!-22242731-333539 (ATRS, AOFAS,
FADI, KOOS, VISA-A, VISA-P, and WOMAC), 4
assessed quality of life!*?73132 (EQ-5D, SF-36, and
KOOS), 1 assessed strength,® 3 assessed the heel rise

Records identified Additional records
Search | through database identified through hand
search, n = 485 search,n=12
v v
Records after
Screening duplicates
removed, n = 321
Records screened
n =321
Records excuded based
on title and abstract,
n =280
A
Full-text articles
Eligibility assessed for
eligibility, n = 41
Full text articles excluded,
n=20
® Upper Extremity, n = 16
»| * Single Cohort, n =1
¢ No conservative/control
group, n=1
¢ Wrong outcome, n =2
A
Studies included in
Included revew, n =21

Figure 1. PRISMA flow diagram.

test?2232 (work, height, and endurance), 1 assessed
range of motion, 5 assessed return to play,?2%3436.38
and 4 assessed reinjury rate?-363% (Table 6).

Achilles rupture

Two studies?'*? included 270 participants, 21%
females, with an RoB of 11 out of 12. Both stud-
ies compared PRP and immobilization and exercise/
physical therapy to placebo and immobilization and
exercise/physical therapy.

Meta-analyses (n = 270) revealed a nonsignifi-
cant effect on disability at both short-term (MD
—-1.49; 95% CI: -5.15, 2.17; I = 0%; P = 0.42)
and long term (MD —0.41; 95% CI: -2.53, 3.35;
I? = 0%; P = 0.78) follow-up (Figures 2 and 3).
One study* demonstrated no statistical signifi-
cance between group differences for pain, and
neither study demonstrated significance between
group differences in heel rise work,*' height,?' and
endurance.*?
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PRP and rehab for lower extremity pathology

Table 6. Results of Included Studies

Study ‘ Outcome ‘ Intervention group® Comparison group* Between group differences (95% CI)
Achilles rupture
Boesen ATRS Pre 13.0+ 3.5 Pre 16.5+ 6.3
etal. 3 months 52.4 +12.07* 3 months 54.0 + 10.3% 3 months NS
2020 6months | 79.8 +9.8* 6months |78.3+10.7¢* | 6months |NS
9 months 85.8 + 8.5* 9 months 83.7 £ 10.3* 9 months NS
12 months | 90.1 + 5.4* 12 months | 88.8 + 7.6* 12 months | NS
Keene VAS Pre 34 (9-63)* Pre 21.5 (9-54)¢
etal. 14 days 9.55 + 21.45 14 days 13.57 £21.51 |14 days NS
2019% ATRS Pre 14.09 + 16.97 Pre 11.668 + 16.66
4 weeks 28.46 + 16.76 4 weeks 30.61 + 16.23 | 4 weeks NS
7 weeks 37.58 + 16.61 7 weeks 38.62 +16.42 | 7 weeks NS
13 weeks 51.66 £+ 16.79 13 weeks 53.11 £ 16.51 | 13 weeks NS
24 weeks 64.99 + 16.48 24 weeks 65.53 £ 16.17 | 24 weeks NS
Achilles tendinopathy
Boesen VAS Pre 53.0 £ 21.0 Pre 45.0 +23.0
etal. (mm) 6 weeks 37.3 +30.0% 6 weeks 22.5+21.9% | 6 weeks *P < 0.05, favoring PRP
2017% 12 weeks 40.9 +31.3* 12 weeks 29.5+27.3* | 12 weeks *P < 0.05, favoring PRP
24 weeks 37.1+27.7* 24 weeks 18.1 + 26.8* 24 weeks *P < 0.05, favoring PRP
VISA-A Pre 58.1+ 124 Pre 59.2 +10.1
6 weeks 13.8 +18.3* 6 weeks 9.9 +14.8* 6 weeks *P <0.01, favoring PRP
12 weeks 14.8 £ 13.9* 12 weeks 10.6 + 13.4* 12 weeks *P <0.01, favoring PRP
24 weeks 19.6 +20.1* 24 weeks 8.8 +14.8% 24 weeks *P <0.01, favoring PRP
de Jonge VISA-A Pre 46.7 £ 17.0 Pre 52.6 +8.1
etal. 1 year 782 £27.2% 1 year 77.6 £18.0* | 1year NS
2011%
de Vos VISA-A Pre 46.7 +16.2 Pre 52.6 +19.0
etal. A6 weeks 7.8 +17.1% A6 weeks 4.6 +17.6% 6 weeks NS
2010% Al12 weeks | 9.6 +20.1% Al12 weeks | 10.1 +20.0* 12 weeks NS
A24 weeks | 21.7 +22.1% A24 weeks | 20.5 + 22.5% 24 weeks NS
Kearney VISA-A Pre 41.0 + 16.0 Pre 36.0 £ 21.0
etal. 6 weeks 56.0 + 30.0* 6 weeks 49.0 + 26.0% 6 weeks NS
2013% 3 months 63.0 £ 29.0% 3 months 56.0 + 27.0% 3 months NS
6 months 76.0 + 23.0* 6 months 57.0 £ 27.0* 6 months NS
EQ-5D Pre 0.75+0.14 Pre 0.56 + 0.32
6 weeks 0.73 £0.16 6 weeks 0.67 +0.38 6 weeks NS
3 months 0.74 +0.28 3 months 0.66 + 0.41 3 months NS
6 months 0.82 £0.35 6 months 0.74 £ 0.39 6 months NS
EQ-5D VAS | Pre 61.0 £ 23.0 Pre 67.0 £ 21.0
6 weeks 68.0 +23.0 6 weeks 71.0 +20.0 6 weeks NS
3 months 69.0 + 32.0 3 months 68.0 £29.0 3 months NS
6 months 68.0 + 30.0 6 months 76.0 +20.0 6 months NS
Krogh et al. | NPRS¢ Pre 3.1+25 Pre 4.0+3.0
2016% A3 months | 0.2 +2.4 A3 months |-1.4+24 3 months NS
VISA-A Pre 31.7 £ 20.7 Pre 37.1+16.0
A3 months | 3.4+21.8 A3 months 4.8 +17.0 A3 months | NS
A6 months® | 2.6 +19.4 A6 months® | 10.1 +20.8 A 6 months | NS
A12 months® | 0.5 + 15.9 A12 months® | 14.6 + 30.5 A12 months | NS
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PRP and rehab for lower extremity pathology

Table 6. (Continued)

Study ‘ Outcome ‘ Intervention group® Comparison group® Between group differences (95% CI)
Lateral ankle sprain
Blanco- VAS Pre 75+1.9 Pre 8.0+1.2
Rivera (cm) 3 weeks 3.0+0.8 3 weeks 5.8+0.6 3 weeks *P < 0.0001, favoring PRP
etal. 5 weeks 23+05 5 weeks 40+0.5 5 weeks *P <0.0001, favoring PRP
2019 8 weeks 0.3+0.5 8 weeks 1.4+0.5 8 weeks *P <0.0001, favoring PRP
24 weeks 0.1+0.3 24 weeks 02+04 24 weeks NS
AOFAS Pre Pre
3 weeks 86.5+3.0 3 weeks 82.1+3.7 3 weeks *P =0.007, favoring PRP
5 weeks 895+ 1.8 5 weeks 87.7+1.5 5 weeks *P = 0.026, favoring PRP
8 weeks 98.2 + 4.0 8 weeks 89.8+ 0.6 8 weeks *P <0.0001, favoring PRP
24 weeks 98.5+ 3.4 24 weeks 97.8+2.6 24 weeks NS
FADI Pre Pre
3 weeks 122.0 + 8.8 3 weeks 117.1 £+ 144 | 3 weeks NS
5 weeks 127.2 £ 8.7 5 weeks 124.6 £8.7 5 weeks NS
8 weeks 133.1+1.0 8 weeks 129.5 +4.0 8 weeks *P =0.0003, favoring PRP
24 weeks 1354+ 1.0 24 weeks 1353 £ 1.0 24 weeks NS
High ankle sprain
Laver etal. | RTP 40.8 +8.9 59.6 +12.0 *P =0.006, favoring PRP
2014* (days)
Hamstring injury
Hamid RTP 26.7+5 42.5 +£20.6 *P =0.017, favoring PRP
et al. (days)
2014
Hamilton | RTP 21(17.9, 24.1) 25 (21.5, 28.5) NS
et al. (days)
2015% Median
(95% CI)
Reinjury rate | 2 months 2 (8%) 2 months 2 (7.7%) 2 months NS
(participant) | 6 months 2(7.7%) 6 months 3(10.3%) 6 months NS
Reurink RTP 6-month 42 (30-58) 6-month 42 (37-56) NS
etal. (days) F/U F/U
2014% Median (IQR)
Reinjury rate | 6-month 7 (16%) 6-month 5 (14%) NS
(participant) | F/U F/U
Reurink NPRS Pre NA Pre NA
etal. 1 week 0.7+1.5 1 week 05+1.2 1 week NS
20157 4 weeks 0.2+0.8 4 weeks 02+0.8 4 weeks NS
10 weeks 0.1+0.4 10 weeks 02+0.7 10 weeks NS
Reinjury rate | 1-year F/U | 10 (27%) l-year F/U |11 (30%) NS
(participant)
Knee osteoarthritis
Angoorani | VAS Pre NA Pre NA
etal. 4 weeks * 4 weeks * 4 weeks NS
2015" 8 weeks * 8 weeks * 8 weeks NS
KOOS Pre 44.9 +3.43 Pre 41.3 +3.43
Pain 4 weeks 54.4 +4.15* 4 weeks 46.7 + 3.14% 4 weeks NS
8 weeks 50.7 +3.24 8 weeks 44.2 +3.88 8 weeks NS
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PRP and rehab for lower extremity pathology

Study Outcome Intervention group* Comparison group* Between group differences (95% CI)
KOOS Pre 51.5+4.47 Pre 50.3 +3.87
Symptoms 4 weeks 63.6 +4.23* 4 weeks 51.7 + 3.56 4 weeks *P =0.01, favoring PRP
8 weeks 61.5 +3.86 8 weeks 52.0 £ 3.96 8 weeks NS
KOOS Pre 48.3 +£3.81 Pre 42.4 +£4.09
ADL 4 weeks 58.7 + 4.08* 4 weeks 46.9 £ 3.68 4 weeks NS
8 weeks 54.4 + 3.35* 8 weeks 44.2 +4.36 8 weeks NS
KOOS Pre 23.8 £4.87 Pre 28.4+£6.16
Sport/Rec 4 weeks 229 +4.68 4 weeks 27.6+6.11 4 weeks NS
8 weeks 21.3 +4.33 8 weeks 25.4 +5.31 8 weeks NS
KOOS Pre 17.1 £2.62 Pre 20.6 £ 3.65
QOL 4 weeks 23.0+3.14 4 weeks 18.4 + .68 4 weeks NS
8 weeks 22.6 +2.49 8 weeks 17.6 £2.58 8 weeks NS
Eliketal. | VAS Pre 3.87+2.14 Pre 493 +£1.68
2020% 1 month 1.80 + 1.67* 1 month 3.67 +1.86* | 1month *P <0.001, favoring PRP
6 months 1.20 + 1.56* 6 months 3.37 +2.32* 6 months *P <0.001, favoring PRP
WOMAC Pre 56.40 £ 18.71 Pre 57.04 £15.12
1 month 35.77 £ 17.57* | 1 month 43.93 +17.99* | 1 month NS
6 months 24.87 £18.79* | 6 months 42.37 +18.64* | 6 months *P <0.05, favoring PRP
Acute muscle injury
Bubnovet |VAS Pre NA Pre NA
al. 2013% 7 days NA 7 days NA 7 days *Favoring PRP
14 days NA 14 days NA 14 days *Favoring PRP
21 days NA 21 days NA 21 days *Favoring PRP
28 days NA 28 days NA 28 days NS
ROM Pre NA Pre NA
7 days NA 7 days NA 7 days *Favoring PRP
14 days NA 14 days NA 14 days *Favoring PRP
21 days NA 21 days NA 21 days *Favoring PRP
28 days NA 28 days NA 28 days *Favoring PRP
Strength Pre NA Pre NA
7 days NA 7 days NA 7 days *Favoring PRP
14 days NA 14 days NA 14 days *Favoring PRP
21 days NA 21 days NA 21 days *Favoring PRP
28 days NA 28 days NA 28 days NS
Rossietal. | VAS Pre 47+12 Pre 48+09
2016% 2 months NA 2 months NA 2 months *P = 0.023, Favoring PRP
12 months | NA 12 months | NA 12 months | *P = 0.023, Favoring PRP
24 months | NA 24 months | NA 24 months | *P = 0.023, Favoring PRP
RTP 21.2+3.1 25.0+2.8 *P =0.001, Favoring PRP
(days)
Reinjury rate 2 (5.7%) 4 (10%) NS
(participant)
Patellar tendinopathy
Scottetal. | NPRS Pre 44+20 Pre 5.0+2.0
2019% 6 weeks 3.6+2.0 6 weeks 34+22 6 weeks NS
12 weeks 34+19 12 weeks 29+21 12 weeks NS
24 weeks 33+1.5 24 weeks 3.1+21 24 weeks NS
52 weeks 40+24 52 weeks 20+£1.9 52 weeks NS
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PRP and rehab for lower extremity pathology

Table 6. (Continued)

Study Outcome Intervention group* Comparison group* Between group differences (95% CI)
VISA-P Pre 49+ 16 Pre 49+ 14
6 weeks 55+22 6 weeks 63+ 19 6 weeks NS
12 weeks 63 +22 12 weeks 69 + 18 12 weeks NS
24 weeks 58 22 24 weeks 74+ 18 24 weeks NS
52 weeks 58 +29 52 weeks 80+ 18 52 weeks NS
Plantar fasciitis
Chew et al. | VAS Pre 7 (4-10) Pre 6 (3-8)
2013 Median 1 month 4(1-10) 1 month 5(3-8) 1 month *P = 0.036, favoring ACP
(range) 3 months 4 (0-8) 3 months 4(1-9) 3 months NS
6 months 2 (0-6) 6 months 3(0-7) 6 months NS
AOFAS Pre 65 (38-77) Pre 72 (51-77)
1 month 75 (35-84) 1 month 75 (55-82) 1 month NS

3 months 86 (67-100) 3 months 80 (53-90) 3 months *P =0.004, favoring ACP

6 months 90 (77-100) 6 months 87 (73-100) 6 months *P =0.013, favoring ACP

Johnson- VAS Pre 68.29 + 25.28 Pre 77.43 £22.16
Lynn et 6 months 31.11 £26.90* | 6 months 35.18 + 30.46* | 6 months NS
al. 2018 12months | 23.71 +23.68* | 12months | 36.50 + 31.92* | 12months | NS
Mahindra | VAS Pre 7.44 +1.04 Pre 7.56 = 1.15
etal. 3 weeks 3.76 + 1.53* 3 weeks 7.12+1.12 3 weeks *Favoring PRP
2016% 3 months 2.52 £ 1.71* 3 months 7.44 £ 1.04 3 months *Favoring PRP
AOFAS Pre 51.56 + 11.10 Pre 50.28 + 11.01
3 weeks 83.92 £12.12* | 3 weeks 53.88 £11.81 |3 weeks *Favoring PRP

3 months 88.24 + 8.76* 3 months 50.84 + 10.76 | 3 months *Favoring PRP

ATRS, Achilles tendon Total Rupture Score; AOFAS, American Orthopaedic Foot ¢ Ankle Society; ACB, autologous conditioned plasma; CI,
confidence interval; EQ-5D, EuroQoL-5 Dimension; F/U, follow-up; FADI, Foot and Ankle Disability Index; IQR, interquartile range; KOOS,
Knee Injury Osteoarthritis Outcome Score; NS, not significant; NPRS, Numeric Pain Rating Scale; ROM, range of motion; RTB, return to play;
VISA-A, Victorian Institute of Sport Assessment Questionnaire-Achilles Tendon; VISA-PB, Victorian Institute of Sport Assessment Question-
naire-Patellar Tendon; VAS, Visual Analog Scale; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.

“Data are presented as mean + standard deviation (SD), unless indicated otherwise. In the event that standard error (SE) was reported,
standard deviation was calculated using the following formula: SD = SE*\(n). In the event that CI was reported, standard deviation was
calculated using the following formula: SD = N(n)*(upper bound-lower bound)/3.92.

*Only median and IQR reported for pre-treatment assessment.
“Positive values for change scores indicate improvement, whereas negative values indicate worsening.

Data used were last observation carried forward.

PRP + Orthosis + EX Placebo + Orthosis + EX Mean Difference Mean Difference
Study or Subgroup Mean SD  Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Boesen 2020 524 12.07 20 54 10.3 20 27.7% -1.60 [-8.55, 5.35]
Keene 2019 51.66 16.79 114 53.11 16.51 116 72.3% -1.45[-5.75, 2.85]
Total (95% Cl) 134 136 100.0% -1.49 [-5.15, 2.17]

Heterogeneity: Tau? = 0.00; Chi? = 0.00, df = 1 (P = 0.97); I = 0%

Test for overall effect: Z = 0.80 (P = 0.42) -20 -10 0 10 20

Favours [PRP] Favours [Placebo]
Figure 2. Meta-analysis of PRP and immobilization and exercise/physical therapy versus placebo and
immobilization and exercise/physical therapy in Achilles rupture for disability in the short term (3 months).
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PRP + Orthosis + EX Placebo + Orthosis + EX

Mean Difference Mean Difference

Study or Subgroup Mean SD __ Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Boesen 2020 90.1 5.4 20 88.8 7.6 20 51.6% 1.30 [-2.79, 5.39]

Keene 2019 6499 16.48 114 65.53 16.17 116 48.4% -0.54 [-4.76, 3.68]

Total (95% Cl) 134 136 100.0%

Heterogeneity: Tau? = 0.00; Chi? = 0.38, df =1 (P = 0.54); = 0%
Test for overall effect: Z = 0.27 (P = 0.78)

0.41 [2.53, 3.35]

20

-10 0 10
Favours [PRPI] Favours [Placebo]

20

Figure 3. Meta-analysis of PRP and immobilization and exercise/physical therapy versus placebo and
immobilization and exercise/physical therapy in Achilles rupture for disability in the long term (12 months).

Achilles tendinopathy

Five studies?**?%3'3 included 212 participants,
with 33% females. The average RoB score was 10
out of 12 (range 8—12). Four studies?*%3* compared
PRP and exercise to placebo and exercise, while one
study?' compared PRP alone to exercise alone.

Meta-analyses of two studies?** (n = 64) revealed
a nonsignificant effect on pain (SMD —0.09; 95%
CI: -1.10, 0.91; I? = 73%; P = 0.85) at short-term
follow-up (Figure 4). Meta-analyses of four stud-
ies?2263133 (n = 138) revealed a nonsignificant effect
on disability (SMD 0.10; 95% CI: —0.23, 0.43; I =
0%; P = 0.56) at short-term follow-up (Figure 5).
Meta-analyses of five studies???*2631:3 (n = 192)
revealed a nonsignificant effect on disability (SMD
0.16; 95% CI: —0.23, 0.54; 1> = 40%; P = 0.42) at
long-term follow-up (Figure 6). Sensitivity analysis

removing Kearney et al 20133! demonstrated simi-
lar non-significant effects in both the short and
long term. One study demonstrated no statistical
significance between group differences in the heel
rise test,”? with another study with similar results for
quality of life.’!

Lateral ankle sprain

Study conducted by Blanco-Rivera etal .’ included
23 participants, 43% females, with an RoB score of
11 out of 12, comparing PRP, immobilization, and
rehabilitation to immobilization and rehabilitation.

Blanco-Rivera et al.?® demonstrated statisti-
cal significance between group differences on pain
and disability on AOFAS, favoring PRP, immobili-
zation, and rehabilitation in the short term but not
for the long-term follow-up. Statistical significance

PRP + EX Placebo + EX Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Boesen 2017 409 31.3 20 295 273 20 53.6% 0.38 [-0.25, 1.01]
Krogh 2016 -02 24 12 14 24 12 46.4% -0.64 [-1.47,0.18]
Total (95% Cl) 32 32 100.0% -0.09 [-1.10, 0.91]

Heterogeneity: Tau? = 0.38; Chi? = 3.76, df = 1 (P = 0.05); > = 73%
Test for overall effect: Z = 0.19 (P = 0.85)

I 4
t T 1

4 2 0 2 4
Favours [PRP + EX] Favours [Placebo + EX]

Figure 4. Meta-analysis of PRP and exercise versus placebo and exercise in Achilles tendinopathy for pain

in the short term (3 months).

PRP + EX Placebo + EX Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Boesen 2017 14.8 13.9 20 106 134 20 28.8% 0.30 [-0.32, 0.93]
de Vos 2010 9.6 20.1 27 101 20 27 39.3% -0.02 [-0.56, 0.51]
Kearney 2013 63 29 10 56 27 10 14.4% 0.24 [-0.64, 1.12] I
Krogh 2016 34 218 12 48 17 12 17.5% -0.07 [-0.87, 0.73] -
Total (95% CI) 69 69 100.0% 0.10 [-0.23, 0.43]
Heterogeneity: Tau? = 0.00; Chi? = 0.88, df = 3 (P = 0.83); I2= 0% 4 2 3 2 j‘

Test for overall effect: Z = 0.58 (P = 0.56)

Favours [PRP + EX] Favours [Placebo + EX]

Figure 5. Meta-analysis of PRP and exercise versus placebo and exercise in Achilles tendinopathy for dis-
ability in the short term (3 months).
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PRP + EX Placebo + EX Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Boesen 2017 19.6 20.1 20 8.8 14.8 20 21.0% 0.60 [-0.04, 1.23] =
de Jonge 2011 782 27.2 27 776 18 27 25.4% 0.03 [-0.51, 0.56] —
de Vos 2010 21.7 221 27 205 225 27 25.4% 0.05 [-0.48, 0.59] -
Kearney 2013 76 23 10 57 27 10 13.0% 0.73[-0.19, 1.64] T
Krogh 2016 0.5 15.9 12 146 30.5 12 15.2% -0.56 [-1.38, 0.26] -
Total (95% Cl) 96 96 100.0% 0.16 [-0.23, 0.54]

Heterogeneity: Tau? = 0.07; Chi? = 6.68, df = 4 (P = 0.15); I1> = 40%
Test for overall effect: Z = 0.80 (P = 0.42)

VR b
Favours [PRP + EX] Favours [Placebo + EX]

Figure 6. Meta-analysis of PRP and exercise versus placebo and exercise in Achilles tendinopathy for dis-

ability in the long term (12 months).

between group differences was found for disability
on FADI at 8-week follow-up only.

High ankle sprain

Study conducted by Laver et al.** included 16
participants, with an RoB score of 8 out of 12, com-
paring PRP, immobilization, and physical therapy
to immobilization and physical therapy. Statistical
significance between group differences in return to
play was demonstrated, with the PRP group return-
ing earlier at an average of 40.8 days versus 59.6
days in the comparison group.

Hamstring injury

Four studies?®*¢37 included 198 participants,
with 4% females. The average RoB score was 11 out
of 12 (range 10-12). Studies conducted by Hamid
et al.?»® compared PRP and physical therapy to
physical therapy alone, while study conducted by
Reurink et al. (2014)* compared PRP and physi-
cal therapy to placebo and physical therapy, with
Reurink et al. (2015) as a follow-up study’’ with
long-term data. No statistically significant differ-
ences were discovered for return to play,**> reinjury
rate,”2%37 or pain,*’ except for Hamid et al. 2014,
which demonstrated an earlier return to play in the
PRP group with an average of 26.6 days versus 42.5
days in the comparison group.

Knee osteoarthritis

Studies conducted by Angoorani et al.!*?’
included 114 participants, with 90% females.
The average RoB score was 9.5 out of 12 (range
9-10). Angoorani et al." compared PRP to trans-
cutaneous electrical stimulation and exercise, while

Elik et al.*” compared PRP and exercise to placebo
and exercise.

Study conducted by Elik et al.*” demonstrated
statistical significance between group differences
on pain and SF-36 physical function subscale in
both short and long terms, and disability and SF-36
mental health subscale in the long term, favoring
PRP and exercise, while the study conducted by
Angoorani et al."” only demonstrated statistical sig-
nificance between group differences in KOOS symp-
tom score at 4 weeks, favoring PRP. No statistical
significance between group differences was found
for pain or any other KOOS subscale."

Acute muscle injury

Studies conducted by Bubnov et al.?** included
109 participants, with 16% females. The average
RoB score was 8 out of 12 (range 6-10). Study
conducted by Bubnov et al.* compared PRP and
conventional conservative therapy to conventional
conservative therapy alone, while the other con-
ducted by Rossi et al.*® compared PRP and physical
therapy to physical therapy alone. Bubnov et al.*
included participants with thigh trauma (53%),
foot and ankle trauma (29%), and shoulder trauma
(18%). Rossi et al.*® included participants with ham-
string injury (34%), quadriceps injury (15%), and
gastrocnemius injury (23%). Both studies demon-
strated statistical significance between group differ-
ences in pain favoring PRP, while Bubnov et al.®
found statistical significance between group dif-
ferences for ROM and strength during short-term
follow-up. Rossi et al.® demonstrated statistical
significance between group differences in return to

Bio Ortho J Vol 4(SP1):e30-e60; 23 August, 2022.
This open access article is licensed under Creative Commons Attribution 4.0 International
(CC BY 4.0). http://creativecommons.org/licenses/by/4.0 © Masaracchio M and Kirker K

e52



PRP and rehab for lower extremity pathology

play, with the PRP and physical therapy group dem-
onstrating an earlier return (21.2 days) compared to
physical therapy alone (25 days), but no significance
between group differences in reinjury rate.

Patellar tendinopathy

Study conducted by Scott et al.** included 61
participants, with 12% female, with an average RoB
score of 9 out of 12, comparing PRP and physical
therapy to placebo and physical therapy. The results
demonstrated no statistical significance between
group differences on pain or disability.

Plantar fasciitis

Three studies****** included 157 participants,
with 58% females. The average RoB score was
9.7 (range 9-10). Study conducted by Johnson-
Lynn et al.*® compared PRP, immobilization, and
physical therapy to placebo, immobilization, and
physical therapy, while another** compared PRP
and physical therapy to placebo and physical ther-
apy. The third study** compared autologous condi-
tioned plasma (ACP) and conventional treatment to
conventional treatment alone.

Two studies demonstrated statistical signifi-
cance between group differences on pain in the short
term?*** and disability in both short*** and long?*
terms, one favoring ACP and conventional treatment
and the other favoring PRP and physical therapy.
Johnson-Lynn et al.* found no statistically signifi-
cant difference between group differences on pain.

DISCUSSION

This systematic review included 21 studies on var-
ious LE musculoskeletal pathologies, with data only
permitting meta-analyses on Achilles tendon rup-
ture?'*2 and Achilles tendinopathy.?>2526:31:33 All meta-
analyses revealed nonsignificant effects for pain in the
short term, and disability at both short- and long-term
follow-up when comparing PRP + immobilization
and exercise (high level of evidence) to placebo +
immobilization and exercise for the management of
Achilles tendon rupture, and when comparing PRP +
exercise (very low to low level of evidence) to pla-
cebo + exercise for the management of Achilles tendi-
nopathy (Table 7). It is important to note that the high
level of evidence for nonsignificant findings suggests

that the addition of PRP to exercise is not clinically
warranted for Achilles tendon rupture. However, it is
unclear whether the addition of PRP would benefit
patients with Achilles tendinopathy, given the very
low to low level of evidence. Clinically, it would be
more logical that the addition of PRP would yield pos-
itive results in the presence of tendinopathy because
of its potential tissue-healing effects, questioning the
overall confidence in the findings.

While all meta-analyses demonstrated nonsig-
nificant effects, some individual studies established
significant difference between group differences.
Individual studies have demonstrated the effective-
ness of the addition of PRP to exercise on pain in vari-
ous pathologies, including lateral ankle sprain in the
short term,?® knee OA in both short and long terms,?’
acute muscle injury,”3* and plantar fasciitis in the
short term,*** while it had no effect on hamstring
injury?’ or patellar tendinopathy.** Additionally, PRP
in conjunction with exercise demonstrated a positive
effect on disability in studies including patients with
lateral ankle sprains,?® knee OA,” and plantar fasci-
itis,*** but not in patients with patellar tendinopathy.*’
Across the spectrum of LE musculoskeletal patholo-
gies, three studies?®**3® demonstrated an earlier return
to play in the group that received PRP (high ankle
sprain, hamstring injury, and acute muscle injury);
however, no differences in reinjury rate were observed
in two studies®*® looking at hamstring injury.?*3¢-38

Despite the fact that most of the articles included
in this review addressed patients with muscular, ten-
dinous, or ligamentous pathology, the results across
studies were surprisingly inconsistent, given the
purported physiologic benefits of PRP on soft tissue
healing. In order to assess the isolated physiologic
changes associated with PRP compared to exercise,
study designs must also include a true control group
that does not receive any interventions. To this point,
it would have been beneficial to address the isolated
role of PRP in select LE musculoskeletal patholo-
gies. However, the majority of included studies did
not compare PRP and exercise to PRP alone, or PRP
alone to exercise alone. Hence, it was difficult to
draw firm conclusions on the isolated benefit of PRP,
as results were only based on two individual studies
within this systematic review.
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Table 7. GRADE Evidence Profile

Outcome Partici- | Risk of | Inconsis- | Indi- Impreci- | Publica- | Level of
(n = studies) pants | bias tency rectness | sion tion Bias | Evidence
Achilles rupture; 3 months

Disability [ATRS] 270 Not Not serious | Not Not seri- | None DDOD
(n=2) serious serious | ous High
Achilles rupture; 12 months

Disability [ATRS] 270 Not Not serious | Not Not seri- | None DODD
(n=2) serious serious | ous High
Achilles tendinopathy; 3 months

Pain [VAS/NPRS] 64 Serious® | Serious® Not Serious® | None @000
(n=2) serious Very low
Disability [VISA-A] 118 Serious* | Not serious | Not Serious¢ | None ®DOO
(n=3) serious Low
Achilles tendinopathy; 12 months

Disability [VISA-A] 172 Serious® | Not serious | Not Serious® | None ®P00
(n=4) serious Low

ATRS, Achilles tendon Total Rupture Score; NPRS, Numeric Pain Rating Scale; VAS, Visual Analog Scale; VISA-A, Victorian Institute

of Sport Assessment Questionnaire-Achilles Tendon.

“Risk of bias associated with performance, detection, attrition, and reporting bias.

bStudies demonstrate heterogeneity I > 50%.

“Studies contain small sample sizes.

To date, this systematic review is the first to
address the effectiveness of PRP combined with
physical therapy, rehabilitation, or exercise. The
strengths of this review included the detailed
search strategy, including clinicaltrials.gov, using
the Cochrane RoB tool for methodological qual-
ity, and performing a GRADE analysis. While there
were many strengths of this systemic review, it was
not without limitations. A major limitation was the
heterogeneity across trials precluding further meta-
analysis, particularly those that demonstrated sig-
nificant findings preventing the ability to provide
strong clinical recommendations. Additionally, the
focus of this review was not about cost-effectiveness,
therefore in the absence of strong positive findings,
it was difficult to suggest that clinicians recommend
PRP as an adjunct to physical therapy or exercise, as
the out of pocket expense to the patient could not be
justified. Furthermore, it was plausible that incon-
sistent findings for the effectiveness of PRP could be
related to the absence of standardized protocols for
injection dosage and technique. The future studies

must strongly consider rigorous and standardized
study designs with larger sample sizes for the appli-
cation of PRP in conjunction with physical exercise.

CONCLUSION

While a number of individual studies demon-
strated significant findings across outcomes, the
nonsignificant pooled results and inability to per-
form further meta-analyses made it difficult to pro-
vide definitive recommendations for the addition of
PRP to physical exercise for LE musculoskeletal
pathologies. Future studies should standardized PRP
exercise rehabilitation protocols with better dosage
parameters, consider larger sample sizes, and have
short and long term follow-up periods consistent
with the Cochrane Collaboration.
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APPENDIX

Section/ Reported
Topic # Checklist Item on Page #
TITLE
Title ‘ 1 ‘ Identify the report as a systematic review, meta-analysis, or both. 1
ABSTRACT
Structured 2 | Provide a structured summary including, as applicable: background; objectives; | 2-3
summary data sources; study eligibility criteria, participants, and interventions; study ap-

praisal and synthesis methods; results; limitations; conclusions and implications

of key findings; systematic review registration number.
INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of what is already known. 4-5
Objectives 4 | Provide an explicit statement of questions being addressed with reference to

participants, interventions, comparisons, outcomes, and study design (PICOS).
METHODS
Protocoland |5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web ad- | 6
registration dress), and, if available, provide registration information including registration

number.
Eligibility 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report char- | 6-7
criteria acteristics (e.g., years considered, language, publication status) used as criteria

for eligibility, giving rationale.
Information |7 | Describe all information sources (e.g., databases with dates of coverage, contact |7
sources with study authors to identify additional studies) in the search and date last

searched.
Search 8 | Present full electronic search strategy for at least one database, including any 7

limits used, such that it could be repeated. Table 1
Study selec- |9 | State the process for selecting studies (i.e., screening, eligibility, included in sys- | 6-7
tion tematic review, and, if applicable, included in the meta-analysis). Figure 1
Data collec- | 10 | Describe method of data extraction from reports (e.g., piloted forms, indepen- | 34
tion process dently, in duplicate) and any processes for obtaining and confirming data from

investigators.
Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding 26,31, 34

sources) and any assumptions and simplifications made. Tables 2-3
Risk of bias 12 | Describe methods used for assessing risk of bias of individual studies (including | 31, Table 4
in individual specification of whether this was done at the study or outcome level), and how
studies this information is to be used in any data synthesis.
Summary 13 | State the principal summary measures (e.g., risk ratio, difference in means). 34-35
measures
Synthesis of | 14 | Describe the methods of handling data and combining results of studies, if done, | 34-35
results including measures of consistency (e.g., I?) for each meta-analysis.
Risk of bias 15 | Specify any assessment of risk of bias that may affect the cumulative evidence 31,
across studies (e.g., publication bias, selective reporting within studies). Table 4
Additional 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, | 35
analyses meta-regression), if done, indicating which were pre-specified.
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Section/ Reported
Topic # Checklist Item on Page #
RESULTS
Study selec- | 17 | Give numbers of studies screened, assessed for eligibility, and included in the 35,
tion review, with reasons for exclusions at each stage, ideally with a flow diagram. Figure 1
Study charac- | 18 | For each study, present characteristics for which data were extracted (e.g., study | 35-36,
teristics size, PICOS, follow-up period) and provide the citations. Table 2
Risk of bias 19 | Present data on risk of bias of each study and, if available, any outcome level as- | 44-47,
within stud- sessment (see item 12). Table 4
ies
Results of 20 | For all outcomes considered (benefits or harms), present, for each study: (a) 44-48
individual simple summary data for each intervention group (b) effect estimates and confi- | Table 6
studies dence intervals, ideally with a forest plot.
Synthesis of | 21 | Present results of each meta-analysis done, including confidence intervals and | 44,
results measures of consistency. Figures 2-6
Risk of bias 22 | Present results of any assessment of risk of bias across studies (see Item 15). 35,
across studies Table 4
Additional 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, | 44
analysis meta-regression [see Item 16]).
DISCUSSION
Summary of |24 | Summarize the main findings including the strength of evidence for each main | 48-51,
evidence outcome; consider their relevance to key groups (e.g., healthcare providers, us- | Table 7
ers, and policy makers).
Limitations | 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review- | 51
level (e.g., incomplete retrieval of identified research, reporting bias).
Conclusions | 26 | Provide a general interpretation of the results in the context of other evidence, | 48-51
and implications for future research.
FUNDING
Funding 27 | Describe sources of funding for the systematic review and other support (e.g., 52

supply of data); role of funders for the systematic review.
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