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Goals and Objectives

* Goals
* Provide a brief overview of PRP and it’s mechanism
* Review evidence for PRP injections in various joints

* Objectives
* Be able to explain the basics of a PRP injection
* Understand the limitations of PRP research
* Have a rationale to include or exclude PRP as a potential therapeutic option
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What is PRP?

Platelet Rich Plasma

Federally regulated as a “Minimally
Manipulated therapy”

Autologous blood sample

Platelets isolated through
centrifugation

* Injected into area of choice

* Various platelet and leukocyte
concentrations
* System dependent
* Patient dependent
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Mechanism

* Alpha granules released from activated platelets

* Growth factors and proteins released
¢ Transforming growth factor (TGF-B): regulates inflammation and healing.
¢ Platelet derived growth factor (PDGF): angiogenesis, promotes cell differentiation.
¢ Insulin-like growth factor (IGF): angiogenesis, proliferation keratinocytes and fibroblasts
¢ Vascular endothelial growth factor (VEGF): angiogenesis
e Others

* Believed to induce healing, control inflammation, and decrease joint
breakdown.
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*Simple version:
-control the inflammatory state

-try to use the mechanisms for acute injury healing to
treat chronic “dormant” problems.
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Why do we do it?

* Because is works! (maybe)

* Biologic that feels like a more “natural option”
* Potentially less side effects

* Failure of other conservative treatment options
* Trying to avoid surgery
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Well what's the Evidence?

Various factors study comparison difficult:
¢ Platelet concentration
¢ Centrifuge speed
* RBCs and WBCs
¢ Volume injected
¢ Number of injections
¢ Use of local anesthetic
¢ Anticoagulant
¢ Platelet activator
¢ Rehab protocol
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Pub Med Search

* “Platelet rich plasma knee”
* 1043 results
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Plateler-Rich Plasma Intra-Articulor Injection Wersus Hyaluronic
Acid Viscosupplementation as Treatments for Canmilage
Pathislogy: From Early Degeneration to Osteowrihrits
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* 2011 Arthroscopy

* 150 patients, 50 each PRP, HW-HA, or LW-HA

* Center based, but not randomized and non-blinded
* 6 month follow up

* PRP showed better results in younger, more active patients, with
lower degree of knee OA.
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Multiple PRI injections are more effective than single injections
and hyaluronic acid in knecs with early ostcoarthritis: a

randomized, doulle-blind, placebe-controlled trial
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* 4 Groups: 1 PRP and 2 saline, 3 PRP, 3 HA, or 3 saline injections

* 6 months follow up: Multiple PRP injections showed significant improvement
in EQ-Vas and IKDC scores compared to placebo, HA injections, and single PRP
injections.
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¥ Arch Orthlap Trauims Swedg. 2027 Ot 27 dob: 10007004 02 -027-D4230-2.
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Multiple platelet-rich plasma injections are superior
to single PRP injections or saline in osteoarthritis of
the knee: the 2-year results of a randomized,
double-blind, placebo-controlled clinical trial

* 2021 study, multiple PRP vs single PRP vs saline
* Similar improvements at 12 months with multiple PRP injections.
* No difference at 24 months.
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Platelet-Rich Plasma Intra-articular
Knee Injections Show No Superiority
Versus Viscosupplementation

A Randomized Controlled Trial

CHosende Fllanda,” MO, Pl Berasoo O Maneo,"" MO, Slssardng O Mo, WD
Paria Lafoia Merd,” MO, Arnarta Conacol ' MO, Plefdania Fovacard,! D

Petair oo Marcocos,” WD, Piod., aod Elzovels Fon,” MD
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2015 AJISM

192 patients - DB, randomized (all underwent blood draw, covered syringe)
3 PRP injections vs 3 HW HA injections

* Leukocyte rich PRP

* Both groups saw improvement at 12 months in KOOS, IKDC, and EQ-VAS scores
without significant difference between groups.

e Can’t recommend over HA, but did show significant benefit from baseline.
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Platelet-Rich Plasma Versus Hyaluronic
Acid Injections for the Treatment
of Knee Osteoarthritis

Results at 5 Years of a Double-Blind,
Randomized Controlled Trial

Alpssardro O Marting,” MO, Borards T Matieo,'" MD, Ticane Papio BScO
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e Same group from 2015 study, but 5 year follow up.

» 167 patients made the final evaluation

* Age was significantly lower in the PRP group (52.7 vs 57.5, P = .014)
* Survival analysis of duration of beneficial effect was performed
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Effect of Leukocyte Concentration

on the Efficacy of Platelet-Rich Plasma
in the Treatment of Knee Osteoarthritis
Jn'n.:llh.:"n-:-_FI-I:l:ln." MO, Bryan M. Gil'l'_'ﬂ'-u?l'l. D, Adom E Yonka," MO,

Lo Fortier,’ UYM, PhJ, and Brian J, Code' MO, MB&
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2016 Network meta-analysis of 6 RCT’s and 3 prospective comparative trials.

LP-PRP demonstrated significantly more improvement in WOMAC scores than
placebo and HA.

LR-PRP did not demonstrate significant benefit over placebo and HA.

* Imbalance of baseline WOMAC scores between LR-PRP and LP-PRP
¢ Could not provide direct comparison
¢ Meta-regression did not detect a difference
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Leukocyte-Rich versus Leukocyte-Poor Platelet-Rich
Plasma for the Treatment of Knee Osteoarthritis: A
Double-Blind Randomized Trial
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* More recent study, 192 patients, DBRC trial, LR-PRP vs LP-PRP, 3 weekly
injections.

e KL Grade 1-3.

e 12 month follow up, LR-PRP and LP-PRP injections both showed significant
improvement in baseline IKDC.

* Neither was significantly better than the other.

Mmk;ﬁ#sﬁmlld adverse events (pain or swelling) in both groups total (p=.101).
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Acid for Knee Osteocarthritis

A Systematic Review and Meata-analysis
of Randomized Controlled Trials

Platelet-Rich Plasma Versus Hyaluronic i)

Jelhn W, Bal."" BA, Mathew .| Brssutier,! MD, Owisy' 8. Howcl, ' BA
Jassa b Boodrick,” B, Jason L Deagoo,| MD, and Enc T MoCarty,! MO
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¢ 18 level 1 studies, 811 patients PRP injections vs 797 with HA injections.
¢ WOMAC: 5 studies with at least 12 month follow up, PRP had significantly better scores

(p<0.00001).
¢ [’=81%, moderate to high heterogeneity and underpowered.

¢ 1’=99%, high heterogeneity and underpowered.

¢ ’=99%, moderate to high heterogeneity and underpowered.

¢ VAS: 5 studies with at least 12 month follow up, PRP no significant difference (p=0.07)

¢ IKDC: 4 studies with at least 12 month follow up, PRP had significantly better scores (p=0.009).

BFinaFaaith &

¢ LP-PRP resulted in better subjective IKDC scores than LR-PRP. No difference in WOMAC or VAS.
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Acid for Knee Osteoarthritis

A Systemalic Review and Meta-analysis
of Randomized Controlled Trials
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Platelet-Rich Plasma Versus Hyaluronic £mE)

* Possible improvement in clinical outcomes at 12 months

* Need more high quality, similar studies, with longer follow up, to
add more power to the analysis.

* LP-PRP might be better.
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Intra-articular platelet-rich plasma vs
corticosteroids in the treatment of moderate knee
ostecarthritis: a single-center prospective
randomized controlled study with a 1-year follow up

Anchegs Edsrerd -l progjaaces | | Lok Wilsl ¥ Sscia Peredinie ¢

* What about compared to cortisone?
* KL grade 2-3.
* 20pts treated with 40mg kenalog and 20pts treated with PRP

* PRP shows significant improvement at 12 months in VAS, IKDC, and
KSS scores.
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Effect on Medial Tibial Cartilage Volume?

JaMG | Criginal Irreesiligacon

Effect of Intra-articular Platelet-Rich Plasmia vs Placebo Injection on Pain
and Medial Tibial Cartilage Volume in Patients With Knee Osteoarthritis
The RESTORE Randomized Clinical Triad
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¢ Randomized study;, first large trial of it’s kind, 288 participants
¢ Mild to moderate knee OA

¢ LP-PRP injections X3 vs saline placebo injections

* Commercial product 1.6 to 5x platelet concentration

¢ Well blinded study, PRP prep was done in a separate room

¢ 12 month follow up

* No significant effect on pain scores or medial tibial cartilage volume on MRI
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Infrz-Articular Injection of Plaicet-Eich Plasma Is More Effective thaa Fiyalaronic
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* What about steroid? R R i o
* non-blinded study
e 25pts in each group : e
¥ e . T :
» When compared head to head 2 f B e
with cortisone and HA injections, : Bl |
PRP is more effective at 6 months
(P<0.001).
AFinaFlaalth &
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Comparison between intra-articular infiltrations of
placebo, steroids, hyaluronic and PRP for knee
osteoarthritis: a Bayesian network meta-analysis

Fianen Mickarrd ' fme Frimnann © Watentin s © SMaris appesl | Tren oo *
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* 30 RCT’s

* At 12 months PRP had significantly better VAS and WOMAC scores
compared to steroid, HA, and placebo injections.
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Knee —Meniscus Tears

of the meniscus with PRP.

¥ Georgion Med Mews, 3020 Moy { 3007418

INJURIES OF THE KNEE JOINT]
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[FUNCTIONAL RESULTS  ANALYSIS OF L-PRP
APPLICATION FOR PATIENTS WITH MENISCUS
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* 2020 Ukraine study showed 4-6 PRP injections was better than 3
injections in terms of WOMAC, VAS, and Oxford Knee scores at 2 years.

* Minimal studies, mostly centered around augmenting surgical repairing
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Knee — Degenerative Meniscus Tears

e 72 patients, DBRC trial with placebo, LR-PRP injected with
US guidance into degenerative meniscus tears.

¢ Average age 46 in control and 44 in PRP group

¢ Tears had to be chronic, horizontal, and in the vascular
area.

¢ KL degenerative changes of >2 and chondral defects were
excluded.

¢ 24 month follow up, improved VAS pain and KOOS -
Symptoms compared to control. Significant only when
looking at MCID.

¢ Significantly more healed meniscus in PRP group (P=0.04),
evaluated by MRI and arthroscopy.

¢ Arthroscopy free survival was superior in control group.
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Hip Osteoarthritis and PRP injections

BFinaFaaith &
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Platelet rich plasma versus hyaluronic acid in patients with hip
osteoarthritis: A meta-analysis of randomized controlled trials

¥e Ye', Xiang Zhou"", Shuiwei Mao", Jun Zhang', Bingmin Lin"
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* 2018 International Journal of Surgery
* 4 RCTs met inclusion

* PRP showed benefit significant improvement in VAS score over HA
at 2 months, but not significant better outcomes at 6 and 12
months.
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Platelet-Rich Plasma Versus Hyaluronic Add for Hip
Osteoarthritis Yields Similarly Beneficial Short-Term
Clinical Outcomes: A Systematic Review and
Meta-analysis of Level I and 11 Randomized
Controlled Trials

lnhn W, Belk, BA, Darby A& Houck, Boa . Conmor P, Ligleheld, BoA
Mathew ). Eracoilen MDD, Sndrew G, Polyk, B5G Omer Mei-Dan, M.D
lasen L Drragisn, MDY, Kache] M. Frank, pLE., and Eric ©, MoCamy, A0

* 6 trials total (4 from previous analysis and 2 newer studies).
* 3 used LP- PRP and 1 used LR-PRP

* No significant difference in WOMAC, VAS, or HHS scores between
groups.

* Overall similar improvement from baseline in both groups.

BFinaFaaith &
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* Hip labral tears, shoulder OA, thumb basilar OA
* Case reports, limited series studies, and pilot studies.

* Paving the way for future studies, but clearly more research is needed
to make any conclusions.
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PRP safety

* No significant adverse effects noted in any of the reviewed studies.

* Though no known study has looked specifically at the safety profile as
the primary outcome.

* No long term data (>5 years) was found.
* Probably very safe considering "biologic” treatment

BFinaFaaith &

31
* Perfect study?
* Randomized, double blinded,
multicenter, placebo controlled,

appropriately powered, comparing LR
and LP PRP with noted platelet

concentrations, with long term MRI and AM1 Asﬁmd TOO )
functional outcome follow up. MUCH HERE?
* Does not exist and not likely in the near
future
BFinaFaalth
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Take home points

* No perfect study and many variables to try to
account for.

* Need more consistent protocols

* Evidence will probably swing for and against, r | | | 1
until we can get a “perfect study” /

. Probabl\{ beneficial for low grade knee OA, J | |
especially when trying to avoid potential I |
chondrotoxicity of corticosteroid. : |

|

* Consider for more advanced OA when patient .&If' .
does not want surgery. /

* No significant adverse effects noted. —

* Consider extrapolating to other joints.

e Cost effectiveness needs to be considered.
¢ Art > science

BFinaFaaith &
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