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This technology assessment 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 based on accepted
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 and thus, 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 evidence-based decisions that may improve the quality and cost-
effectiveness of health care services. Information in this report is not a substitute for sound clinical
judgment. Those making decisions regarding the provision of health care services should consider this
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.

Aggregate Analytics, Inc. is a contract research organization whose team has over fifteen years of
experience in performing health technology assessments, comparative effectiveness reviews, and
systematic reviews for a variety of clients based on accepted methodologic standards for such research.
AAl’s mission is to assist healthcare professionals and organizations in the objective synthesis and
generation of evidence to improve future healthcare delivery by providing timely, methodologically
rigorous, transparent services and quality evidence synthesis products.

HA and PRP for Knee and Hip OA Re-review: Final evidence report Page i



WA — Health Technology Assessment June 26, 2023

Contents
EXECULIVE SUMMIAIY...ccuuiiieiiiiiiiiniiiieiiiniiinesiiaeiiinecresssrenssresssrsssssssssssnesssssssssssssasssssnsssanssssnssssnsssanesssns 1
3 Vo T« T 113 | RN 1
1.1 Background and RAtiONAl@ .......cccuueiiiiiiiiiiceiee ettt et e e e e e e re e e e e e e e anes 1
0 A o [ Tor A @e T ) (=4 AU 2
0 T O] o1 T=Y ot 4 V7RSSR 2
O = YA @ LU=y Ao o [P PPPPPPPRPPPRPPIRS 2
1.5 OULCOMES ASSESSEA ..ottt ettt ettt sttt et et e bt e s bt e satesat e et e e bt e beesbeesbeesaeesareeaneeane 6
1.6 Washington State ULilization Data........ccccoecuieeiiiiieeiciee ettt e s s e e 10
P N - 7 Vol 1= {To T¥ 1 ' [N 16
2.1 Epidemiology and BUrden Of DiSEASE .......ccccuueiiiiiiiiiiiiiieesiiieeeesire e s ssiee e e ssere e e ssraeeessnraeeessnneeeeeas 16
2.2 OSTEOAMNIILIS ettt sttt et e b e b e s h e st b e b ns 16
2.2.1  Osteoarthritis PathOZENESIS......cuiiiiiciiie ettt et e et e e e et e e e e e raaeeeeanes 16
2.2.2  Osteoarthritis CIassifiCation .........ccoceiiiiiiiiiieie e s 16
2.2.3  Knee and Hip OStEOArtNIitiS......cuuiiiiciiieiciiiie ettt e et e e s sree e e s sreaeeeeanes 17
2.3 Technologies & INTEIVENTIONS ......c.uviii ittt e et e e e st e e e s et e e e s e eaeeeeeanaeeeeenaneeean 17
2.3.1  Hyaluronic Acid/Viscosupplementation.........cceeecueeeeiieeiiee e ettt 17
2.3.2  Platelet RiICh Plasma......coui ittt sttt sttt be e s e s 18
2.4 CompParator Tre@tmMENTs ... . s 18
2.5 Published Clinical GUIAEINES ......ccoueiiriiiiiiie ettt sttt et st e s e e e sans 19
2.6 Previous Systematic Reviews & Health Technology AssessSmeNnts........ccccceeecieeeeeiiieeeccieeeeecineens 24
2.7 Medicare and Representative Private Insurer Coverage POliCI€S.......ccccveeevciiieicciieeecciiee e, 43
B 1 1T oA/ =T o o 49
3.1 Methods of the Systematic Literature REVIEW ........ceoviiiiiiiiciiii ettt 49
I 0 A O o1 =Y or 1V TSRS 49
3.1.2  KeY QUESTIONS e 49
0 T T [ Yol [0 Ty oY VA = (e [ L [ Y W O 1 (=] - PP 50
3.1.4 Data Sources and Search STrategy .....ccviiviiiii i e e e e 52
I T D - = 1 e = ot o [OOSR PRSP 53
3.1.6  Quality Assessment: Risk of Bias (RoB), Overall Strength of Evidence (SOE), and QHES
EVAIUBLION Lottt sttt ettt r e b e saeesareeane 54
T Vo =Y AV 1SRRI 56
L £ =T 1 | 57

HA and PRP for Knee and Hip OA Re-review: Final evidence report Page ii



WA — Health Technology Assessment June 26, 2023

4.1 Number of Studies Retained and Comparison with Prior Reports........ccccceeeeviieeeeicieeeecciee e 57
4.2 Comparison with the 2013 and 2016 rEPOItS.....ceiiecireeeeiiieeeeiiieeeerrreeeerre e e esrre e e esreeeeesbeeeeesanees 60
5  Knee Osteoarthritis ........ccooiiiiieeiiiiiiiiiiiiiiiiinirrr e e 65
5.1 Key Question 1: Hyaluronic Acid (HA)/Viscosupplementation for Knee OA .........cccceeerveereennenne. 65
5.1.1 Key Question 1a: Efficacy and Effectiveness of HA for Knee OA ..........cccceveieiiieeecciieeeenee, 65
5.1.2  Key Question 1b: Harms and Complications (Safety) of HA for Knee OA...........ccccccvveeennnee. 95
5.1.3  Key Question 1c: Differential Efficacy and Safety of HA for Knee OA.......ccccccoveveviiiciieennnns 100
5.1.4  Key Question 1d: Cost-Effectiveness of HA for Knee OA ........ccoveviiiiieii et 101
5.2 Key Question 2: Platelet Rich Plasma (PRP) for Knee OA .........cceeeiieeiiieciee e ctee e 113
5.2.1 Key Question 2a: Efficacy and Effectiveness of PRP for Knee OA..........ccccoveeevciieeecciieeeenns 113
5.2.2  Key Question 2b: Harms and Complications (Safety) of PRP for Knee OA.............ccccuuee... 166
5.2.3  Key Question 2c: Differential Efficacy and Safety of PRP for Knee OA ........cccoocvvevvvvciinnnnnns 168
5.2.4  Key Question 2d: Cost-Effectiveness of PRP for Knee OA.........ccccveeeeeeciiiieeeee e, 169

6 Hip OSteoarthritis......cccceiiiiiuiiiiiiniiiiiiiiiiiiiire et rrsssssssesasssssessssssssnssssssannsnes 170
6.1 Key Question 1: Hyaluronic Acid (HA)/Viscosupplementation for Hip OA.........cccoeeeeveeeieeennnn, 170
6.1.1 Key Question 1a: Efficacy and Effectiveness of HA for Hip OA........ccoveeieiiieiiccieee e, 170
6.1.2 Key Question 1b: Harms and Complications (Safety) of HA for Hip OA..........ccceeevverieenns 175
6.1.3  Key Question 1c: Differential Efficacy and Safety of HA for Hip OA .......cocovviiviiieeeiiiieeen, 176
6.1.4 Key Question 1d: Cost-Effectiveness of HA for Hip OA.........cooociiieeiieeecieeee e 176
6.2 Key Question 2: Platelet Rich Plasma (PRP) for Hip OA.......ccuoiiiiiiiie ettt 176
7  Strength of EVIdeNCe (SOE)......ccceeuueiiiieeeiiieeneriinenerieensesrennseessenssesssenssessesnssessennsssssennssssssnnnnns 177
7.1 Strength of Evidence Summary: Results for HA/Viscosupplementation..........cccceevevverveereennen. 177
7.1.1  Strength of Evidence Summary: HA vs. Placebo (Saline) for Knee OA........c.ccccovvevveeecinens 177
7.1.2  Strength of Evidence Summary: HA vs. PRP for Knee OA .........ccvvvieiiieeeeccieee e 185
7.1.3  Strength of Evidence Summary: HA vs. Steroid for Knee OA..........ccccoveiiiiiiieeccieee e, 193
7.1.4  Strength of Evidence Summary: HA vs. NSAID for Knee OA .........cccoeeveeeiiieeeesieee e 197
7.1.5 Strength of Evidence Summary: HA vs. Usual Care for Knee OA.......ccoccueerieeeiieeniecinieeens 201
7.1.6  Strength of Evidence Summary: HA vs. Physical Therapy for Knee OA .........ccccovvvvevineennn. 203
7.1.7  Strength of Evidence Summary: HA vs. Prolotherapy for Knee OA .........ccccvveeecvieeecinnennn. 204
7.1.8 Strength of Evidence Summary: HA vs. Exercise for Knee OA .........cccovveeeiiieeecciieeeecneenn, 206
7.1.9  Strength of Evidence Summary: HA vs. HA for Knee OA........cooocviieiiiiieeeeciiee e 207
7.1.10 Strength of Evidence Summary: HA vs. Placebo for Hip OA.........ocociiieeeee e, 209
7.1.11 Strength of Evidence Summary: HA vs. PRP for Hip OA ......ccoviiiiiieeieeee e 212

HA and PRP for Knee and Hip OA Re-review: Final evidence report Page iii



WA — Health Technology Assessment

June 26, 2023

7.1.12 Strength of Evidence Summary: HA vs. Steroids for Hip OA .......ccccceieiiiieiiiiiee e 216
7.2 Strength of Evidence Summary: Results for PRP ........coccuiiiiiiiiii ittt 218
7.2.1  Strength of Evidence Summary: PRP vs. Placebo for Knee OA ........coooccciiveeeeeieccccviieeeeen, 218
7.2.2  Strength of Evidence Summary: PRP vs. Steroid for Knee OA ........ocovveeiiviieeiiiciees e 226
7.2.3  Strength of Evidence Summary: PRP vs. Oral Analgesics for Knee OA ...........cccvveveiiieeens 232
7.2.4  Strength of Evidence Summary: PRP (plus exercise) vs. Exercise alone for Knee OA......... 236
7.2.5 Strength of Evidence Summary: PRP vs. PT for Knee OA.......ccoocieiiiiiiieei i 239
7.2.6  Strength of Evidence Summary: PRP vs. Prolotherapy for Knee OA........ccoccevveieeiiiciiennnnns 240
7.2.7  Strength of Evidence Summary: Fewer vs. Greater Number of PRP injections for Knee OA
242
7.2.8  Strength of Evidence Summary: Leukocyte-poor (LP)-PRP vs. leukocyte-rich (LR)-PRP for
KN DA .. e e e e s e e e e e s s a e et e e e e as 250
< (=1 =1 =T o ol 253

HA and PRP for Knee and Hip OA Re-review: Final evidence report Page iv



WA — Health Technology Assessment June 26, 2023

Tables

Table 1. Outcome measures used in INCIUAEd STUAIES ......eeirviiiiiiiriie e 6
Table 2. Summary of Clinical GUIAEINES...........uuviiiei e e e e e e e e rrraaee e e e 21
Table 3. Selected Previous Systematic REVIEWS.......cccceiiiiiii ittt e e e e rrree e e e 24
Table 4. Coverage PolICIES FOr IAHA ... ..o et e e e e e et e e e e e e e e nbte e e e e e e e s e nnstaaaeaaanas 43
Table 5. Coverage POlICIES FOr IA-PRP .......cuiiie ettt ettt ettt e e et e e e et e e e e e eabe e e eetbeeeessseeaeennaeaas 47
Table 6. Summary of inclusion and eXclUSION CrItEIIA ......cccviieieiiiie et 50
Table 7. Criteria for grading the quality of individual StUdIes...........cccuiiiiiiiiiiiciiee e 54
Table 8. Number of studies for each comparison of efficacy of HA and PRP for the treatment of Knee OA
=TT I o T A USSR 58
Table 9. Comparison of key results from the 2016 PRP report and this re-review ..........ccccceeeecveeeeenneenn. 61
Table 10. Summary of pain success: HA versus saline placebo ..........cceeeeiiiieiiiiiiie e, 67
Table 11. Summary of OMERACT-OARSI Responders: HA versus saling ........ccccccuvevevcieeeeccieeeesieee e 69
Table 12. Summary of function outcomes: HA versus steroid ..........cccveeeeciieeiiiiiee e e 83
Table 13. Function Success and Pain Success: HA vs. Oral NSAID for Knee OA........ccocvvivieenieennveenieenne 89
Table 14. Function and Pain Scores: HA vs. Oral NSAID for Knee OA........oocvevviiiiieeniieeniee e 89
Table 15. Summary of pain and function outcomes: HA versus usual care (Hermans 2019)..................... 90
Table 16. Summary of pain and function outcomes: HA versus physical therapy ......cccccoeevvevevciereccneenn. 92
Table 17. Summary of pain and function results: HA versus prolotherapy......cccccccvvciveiinciieeenciiee e, 93
Table 18. Summary of pain and function results: HA VErsus @XerCiSe........ccccvvvreeeeeeeriiiinrreeeeeeeeeenreeeeeeeens 94
Table 19. Summary of outcomes for per-protocol, repeated measures analyses at 6 months: HA (Artz,
Nonanimal derived) vs. HA (Durolane, ANimal derived)........ccueecvieiieeeiieeciee ettt 94
Table 20. Adverse events described in RCTS OF HA.......cooiiiiiiii it s 96
Table 21. Knee OA: Differential Efficacy for HA vs. Saline and HA VS. PRP ......ccccciiiiiciie e 101
Table 22. KOOS Total scores: PRP VEISUS SAlINE ......iiiieiiiiieiiee et ciee e sieesieesseteesveeesvae e sveessaeeesnneaens 126
Table 23. OMERACT-OARSI Responders: PRP Versus Saling .........c.eeeveuiieeeciiiie e 127
Table 24. PRP vs. steroid: function and pain outcomes not amenable to pooling.........ccccccvveeeeeciieeennnnee. 131
Table 25. PRP vs. NSAID: Proportion of patients achieving a 220% decrease in WOMAC Physical Function
K olo] £ =X T OO UPPP P PPPPPPPPTPN 137
Table 26. PRP vs. NSAID: Proportion of patients achieving a 220% decrease in pain scores................... 138
Table 27. PRP vs. NSAID: SF-12 PCS aNd IMCS SCOIES ....cccccutirrereriieerieeeseeesreessieessseessseeesseeesssesssssnesssessns 141
Table 28. PRP vs. exercise plus TENS: KOOS function OUtCOMES......cccvvieeeiiieeeeiieeeeciiee e eeree e e 144
Table 29. PRP vs. exercise: KOOS pain and VAS PaiN......cooviiiiieiiiieeiiieecesiiee e srree s ssveee s ssieee e esneee e s 145
Table 30. PRP vs. PT: Function and Pain OULCOMIES .......uiiiiiiiiiiiiieeeciiiee e csitee e ssiree s esvtee s s sare e s nree e s 147
Table 31. PRP vs. Prolotherapy: Function and Pain OUtCOMES .......ccoovviiiiiiiiiiiiiiiieecee e 148
Table 32. One versus 2 PRP injections: Proportion of patients achieving response on the WOMAC

[ oIV Tor- | I ¥ g Yot o T U] o 1Y or- | L= SRS 150
Table 33. One versus two PRP injections: Proportion of patients achieving response on the WOMAC Pain
SUDSCAIE AN the VAS SCAIE ..eiuiiiiiiieecie ettt ettt e s te e bt e e s be e sbaessabeesabaeenaseas 154
Table 34. One versus 2 PRP injections: Proportion of patients achieving response on the WOMAC Total
.................................................................................................................................................................. 159
Table 35. Adverse events reported in patients with knee OA comparing PRP to other treatments. ...... 167
Table 36. Knee OA: Differential Efficacy for PRP vs. Placebo (Saling)........cccoeeeeiiiiieccieiiecieeeeeiee e 169
Table 37. Summary of results: HA versus placebo injection for hip OA ........ccccociiieeciii e, 172
Table 38. Summary of results: HA versus PRP injection for hip OA..........cccooeeieiiee e 174
Table 39. Summary of results: HA versus steroid injection for hip OA..........cccoeeciiieeciie e 175

HA and PRP for Knee and Hip OA Re-review: Final evidence report Page v



WA — Health Technology Assessment June 26, 2023

Figures

HA and PRP for Knee and Hip OA Re-review: Final evidence report Page vi



WA — Health Technology Assessment

June 26, 2023

Figure 1. FIow Of StUdies diagram ......cc.ueii ittt e et e e e e e e e aae e e s s abe e e e e asaeeeennreees 53
Figure 2. HA versus saline, differences in WOMAC Physical Function (0-68 scale)®.........cccceeevcvveeennnnnn. 66
Figure 3. WOMAC pain subscale (0-20) scores: HA versus saline placebo........cccccevvcieeiiicieeeccciiee e, 68
Figure 4. VAS pain scores (0-10): HA versus saline placebo ..........ceeeeuviiiiiiiiie it 69
Figure 5. WOMAC physical function scores (0-68 scale): Comparison of HA and PRP..........ccccccvveeennnen.. 74
Figure 6. IKDC scores (0-100): HA VEISUS PRP ........oii i cciiee ettt ettt ettt e ettt e e aae e e e eaae e e e aaaeesennnnea s 75
Figure 7. Lysholm Knee Function Scoring Scale (0-100): HA versus PRP ..........cccoiieeiiieieeccieee e 76
Figure 8. WOMALC pain subscale (0-20) scores: HA VErsuS PRP ........cccuiiieciiiee i ecieeeeceeee et e 78
Figure 9. VAS pain scores (0-10) scores: HA VErsuUS PRP .........oooiiiiiiiiiiie ettt e et 79
Figure 10. WOMAC total scores (0-96 scale): Comparison of HA and PRP..........ccccceceiiieiicieee e, 81
Figure 11. WOMAC pain subscale (0-20) scores: HA versus Steroid..........ccoceeeeccieeeeciieeeeciieeeecireeeeeaneen 84
Figure 12. VAS pain (0-10) scores: HA VErsuS SEEIOId ........ccuuieeeiiiiiieiciieeeecieee e et eeeire e e e snaeeeeearee e e aeeee s 85
Figure 13. WOMAC total (0-96) scores: HA Versus SLEroid.........ccceeeeeuieeeiiiiieeeeciiee e et et e et e e 86
Figure 14. VAS pain (0-10) scores: HA versus oral NSAID or IM NSAID™® ........ccocoviiiiiiiiee e 88
Figure 15. WOMAC total (0-96): HA versus oral NSAID or IM NSAID* .......ccccvvvereenieenienie e eieeseeneee e 88
Figure 16. PRP versus placebo: WOMAC physical function scores (0-68 scale) from RCTs that randomized
o)V o T 1A =T o SRR 115
Figure 17. PRP versus placebo: WOMAC physical function scores (0-68 scale) from RCTs that randomized
O3V g [T U TR RPN 116
Figure 18. PRP versus placebo: KOOS ADL scores (0-100 SCAlE) ....cccuueerereeecieeiieeeieeecieeectee e e ecveeesenee s 117
Figure 19. PRP versus placebo: KOOS Sports and Recreation scores (0-100 scale)..........ccceevveeecvveennneens 118
Figure 20. PRP versus placebo: IKDC scores (0-100 SCAI) ....cueeiueeeiieierieeeiieesieeeireesteeereeestreesveeesanee e 119
Figure 21. PRP versus placebo: WOMAC pain scores (0-20 scale) from RCTs that randomized by patient*

.................................................................................................................................................................. 120

Figure 22.
Figure 23.
Figure 24.
Figure 25.

PRP versus placebo:
PRP versus placebo:
PRP versus placebo:
PRP versus placebo:

WOMAC pain scores (0-20 scale) from RCTs that randomized by knee. 121
KOOS pain scores (0-100 scale) from RCTs that randomized by knee.... 122
VAS pain scores (0-10 scale) from RCTs that randomized by patient*... 123
WOMAC total scores (0-96 scale) from RCTs that randomized by patient*

.................................................................................................................................................................. 125
Figure 26. PRP versus placebo: WOMALC total scores (0-96 scale) from RCTs that randomized by knee 125
Figure 27. PRP versus placebo: KOOS QoL (0-100 scale) from RCTs that randomized by patient ........... 128
Figure 28. PRP versus steroids: KOOS ADL scores (0-100 SCAlE) .....cccccuveeeeeiuiieeeiiiieeecieeeeeciee e eevee e e 130
Figure 29. PRP versus steroids: KOOS Sport and Recreation scores (0-100 scale) ........cceeeevveeeccvreeeeennen. 130
Figure 30. PRP versus steroids: KSS Scores (0-100 SCAlE) ....ueeeeicureeeiiiiieecciieeeeciee e e e svee e e eree e e 131
Figure 31. PRP versus steroids: KOOS Pain scores (0-100 SCAlE) ....eceevuvreeeeiiieeeeiiieeeceiiee e esiree e eeveee e 133
Figure 32. PRP versus steroids: VAS pain scores (0-10 SCAI) ....ccvieeiviiiiiiciiiee et eree e eeveee e 134
Figure 33. PRP versus steroids: WOMAC total scores (0-96 SCale).....cuueveecurieeeiiiieeeciiiee e 135
Figure 34. PRP versus steroids: KOOS QoL subscale (0-100 SCale) ....ccvveeeeurieeieiiiie et 136
Figure 35. PRP versus oral analgesics: WOMAC physical function scores (0-68 scale) .......cccceeeeuvveeennnen. 138
Figure 36. PRP versus oral analgesics: WOMAC pain scores (0-20 SCale)......cceeevveeeeiciieeeciiiee e 139
Figure 37. PRP versus oral analgesics: VAS pain scores (0-10 SCale) .....c.cccveevvreeiiieecirie e e e e, 140
Figure 38. PRP versus oral analgesics: WOMAC total scores (0-96 Scale) ........ccceeeveerreeeiieeenveescreeenneenns 141
Figure 39. PRP plus exercise versus exercise alone: WOMAC physical function scores (0-68 scale) in RCTs
that randomized bBY PAtiENt ... e e e e e st e e et ae e e nres 143
Figure 40. PRP plus exercise versus exercise alone: WOMAC pain scores (0-20 scale) in RCTs that

(g TaTo (oY a1 P2=To I < VAN o - 41T o | S 144

Figure 41. PRP plus exercise versus exercise alone: SF-36 PCS scores (0-100) in RCTs that randomized by
patient

HA and PRP for Knee and Hip OA Re-review: Final evidence report Page vii



WA — Health Technology Assessment

June 26, 2023

Figure 42. PRP plus exercise versus exercise alone: SF-36 MCS
patient

Figure 43. PRP versus Prolotherapy: WOMALC total scores (0-96 scale)

Figure 44. Single PRP injection versus Multiple PRP injections:
scale) score at short term
Figure 45. Single PRP injection versus Multiple PRP injections:
scale) score at intermediate term
Figure 46. Single PRP injection versus Multiple PRP injections:
Figure 47. Single PRP injection versus Multiple PRP injections:
100 scale)
Figure 48. Single PRP injection versus Multiple PRP injections:

Figure 49. Single PRP injection versus Multiple PRP injections:

iNtermediate terM. ... s

Figure 50. Single PRP injection versus Multiple PRP injections:

Figure 51. Single PRP injection versus Multiple PRP injections:
at short term
Figure 52. Single PRP injection versus Multiple PRP injections:
at intermediate term
Figure 53. Single PRP injection versus Multiple PRP injections:
Figure 54. Single PRP injection versus Multiple PRP injections:

Figure 55. Single PRP injection versus Multiple PRP injections:

INtErMEdiate teIM. . e e aaaanes

Figure 56. Single PRP injection versus Multiple PRP injections:

Figure 57. LP-PRP vs. LR-PRP: WOMAC physical function scores (0-68 scale)
Figure 58. LP-PRP vs. LR-PRP: WOMAC pain scores (0-20 scale)

Figure 59. LP-PRP vs. LR-PRP: VAS pain scores (0-10 scale)

Figure 60. LP-PRP vs. LR-PRP: WOMALC total scores (0-96 SCale)......cccureeeerieeeeiiiiee et

scores (0-100) in RCTs that randomized by

WOMAC physical function subscale (0-68

KOOS ADL subscale (0-100 scale)
KOOS Sports and Recreation subscale (0-

............................................................... 153
VAS pain (0-10 scale) scores at short term
............................................................... 155
VAS pain (0-10 scale) scores at
............................................................... 155
VAS pain (0-10 scale) scores at long term
............................................................... 156
WOMAC pain subscale (0-20 scale) score
............................................................... 157
WOMAC pain subscale (0-68 scale) score
............................................................... 157
KOOS Pain subscale (0-100 scale)......... 158

WOMAC total (0-96 scale) score at short

KOOS Qol subscale (0-100 scale) .........

HA and PRP for Knee and Hip OA Re-review: Final evidence report

Page viii



WA — Health Technology Assessment

June 26, 2023

Abbreviations

ADL = Activities of daily living

AE = Adverse event

BMI = Body mass index

Cl = Confidence interval

DB = Double blinded

EQ-5D = EuroQol 5-Dimension Questionnaire
EQ-VAS = EuroQol-visual analogue scales

FDA = United States Food and Drug Administration
F/U = Follow-up

HA = Hyaluronic acid

HHS = Harris hip score

HMW = High molecular weight

IA = Intra-articular

ICER = Incremental cost effectiveness ratio

IKDC = International Knee Documentation Committee
IM = Intramuscular injection

Inj. = Injection

KL = Kellgren-Lawrence

KOOS = Knee Injury and Osteoarthritis Outcome Score
KQ = Key question

KSS = Knee Society Score

LCD = Local Coverage Determination

LMW = Low molecular weight

LoE = Level of evidence

LP = Leukocyte poor

LR = Leukocyte rich

MA = Meta-analysis

MCID = Minimum clinically important difference
MCS = Mental component score

MD = Mean difference

N/A = Not available

NCD = National Coverage Determination

NR = Not reported

NRS = Numerical rating scale

NRSI = Nonrandomized study of intervention
NSAID = Nonsteroidal anti-inflammatory drug
OA = Osteoarthritis

HA and PRP for Knee and Hip OA Re-review: Final evidence report

Page ix



WA — Health Technology Assessment

June 26, 2023

OMERACT-OARSI = OQutcome Measures for Rheumatology Committee and Osteoarthritis Research
Society International Standing Committee for Clinical Trials Response Criteria Initiative

OR = Odds ratio

PCS = Physical component score

PL = Profile likelihood

PRP = Platelet-rich plasma

PT = Physical therapy

QALY = Quality-adjusted life year

QHES = The Quality of Health Economic Studies

Qol = Quality of life

RCT = Randomized controlled trial

ROB = Risk of Bias

RR = Risk ratio

SAE = Serious adverse event

SB = Single blinded

SD = Standard deviation

SF-12 = Short form-12

SF-12 MCS = Short form-12 Mental component score
SF-12 PCS = Short form-12 Physical component score
SF-36 = Short form-36

SMD = Standardized mean difference

SOE = Strength of evidence

SR = Systematic review

S&R = Sport & Recreation

SSED = Summary of safety and effectiveness data
TENS = Transcutaneous electrical nerve stimulation
TKA = Total knee arthroplasty

U.S. = United States

US-FDA = United States Food and Drug Administration
VA/DoD = Veterans Affairs/Department of Defense
VAS = Visual analog scales

WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index
WTP = Willingness to pay

HA and PRP for Knee and Hip OA Re-review: Final evidence report

Page x



WA — Health Technology Assessment June 26, 2023

Executive Summary

Introduction

Osteoarthritis (OA), particularly of the knee and hip, is one of the most common disabilities affecting
people in the United States, often causing pain, fatigue, disability, and general limitations to daily life
activities that impact physical, mental, and emotional wellbeing.*” There is no cure for this condition
and, as such, it is imperative that treatment strategies are as effective and cost-effective as possible.
Prior to joint replacement surgery, conservative management of osteoarthritis commonly includes
exercise and physical therapy, use of non-steroidal anti-inflammatory drugs (NSAIDs) or acetaminophen,
use of supportive devices, weight loss, corticosteroid injections and may include hyaluronic acid (HA,
viscosupplementation) and intra-articular platelet-rich plasma (PRP).Y” Exercise and physical therapy are
currently considered front-line treatments for knee and hip osteoarthritis and provide considerable
benefit both for pain relief and maintenance of functionality, but may be difficult to begin for
overweight or obese individuals and time commitments and costs may present challenges to some.”®
Pain medications such as NSAIDs and acetaminophen are commonly recommended or prescribed for
relief of pain and inflammation caused by osteoarthritis. These medications are generally easy to access
and carry relatively low cost, but long-term use increases risk of potentially serious adverse events such
as stomach, kidney, and liver damage, heart attack, and stroke.?

Viscosupplementation is an increasingly popular treatment for knee and hip osteoarthritis over the last
twenty years. Viscosupplementation with intra-articular hyaluronic acid (IAHA) is most commonly
provided to individuals who are unable to utilize or do not respond well to other front-line or preferred
treatments; it may provide anti-inflammatory, analgesic, and chondroprotective effects.?® PRP also
shows promise for improving osteoarthritis symptoms for longer intervals than similar intra-articular
treatments with a limited adverse event risk profile, particularly in younger patients, but the overall
evidence base utilized for many reviews and recommendations may be outdated.’

While IAHA and PRP are not curative, they may provide some longer-term relief compared with some
primary treatment modalities and may be more acceptable to some patients. Previous reviews of the
effectiveness of HA and PRP report mixed results on the effectiveness of these for pain reduction and/or
functional improvement.

Policy Context/Reason for Selection

Health Technology Assessments (HTAs) on HA/viscosupplementation and PRP were performed in 2013
and 2016 respectively and reviewed by the Washington Health Technology Assessment Program (HTAP).
The prior HA report (2013) focused on patients with knee OA. The prior PRP report (2016) included
osteoarthritis as well as a range of other musculoskeletal conditions. The focus of this re-review will be
on symptomatic adults with knee or hip OA who may be treated with HA or PRP as a primary form of
treatment or in conjunction with conservative therapies. The HTAP is interested in re-evaluation of
these treatments in patients with knee or hip osteoarthritis given that additional evidence has been
published subsequent to the original reviews. Other musculoskeletal conditions will not be part of this
re-review. Given the chronic and progressive nature of OA, the report will focus on RCTs that report on
persistence of symptom relief or functional improvement one or more months post treatment.
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The DRAFT Key Questions and Scope were published on the HTAP website in October 2022. Public
comments were reviewed. None led to changes in the questions or scope. All citations suggested by
commenters were evaluated for inclusion based on the final key questions and scope. The DRAFT report
was also published on the HTAP website from May 12 to June 12, 2023.

Objectives

The aim of this report is to systematically review, critically appraise, analyze and synthesize research
evidence evaluating the effectiveness and safety of HA and PRP for primary treatment of knee or hip
osteoarthritis compared with placebo/sham, no treatment, common conventional treatment options,
arthroscopic lavage and/or debridement, prolotherapy, corticosteroid injection in symptomatic adults.
The differential effectiveness and safety of these therapies for subpopulations will be evaluated, as will
the cost effectiveness.

Key Questions and Scope

1. In adults with symptoms related to knee or hip osteoarthritis considered for treatment with
hyaluronic acid/viscosupplementation (HA)

a. What is the effectiveness of HA compared with placebo/sham, common conservative
treatments, PRP, or no treatment in the short and longer-term?

b. What is the evidence regarding short- and longer-term harms and complications of HA
compared with placebo/sham, common conservative treatments, PRP, or no treatment?

c. Isthere evidence of differential efficacy, effectiveness, or safety of HA compared with
placebo/sham, commonly used conservative treatments (e.g., NSAIDs, exercise, physical
therapy), PRP, or no treatment by factors such as age, race/ethnicity, gender, primary
versus secondary OA, disease severity and duration, weight (body mass index), prior
treatments or contraindications to common conservative care options?

d. What is the evidence of cost-effectiveness of HA compared with placebo/sham, PRP,
common conservative treatments, or no treatment?

2. In adults with symptoms related to knee or hip osteoarthritis considered for treatment with
platelet-rich plasma (PRP)

a. What is the effectiveness of PRP compared with placebo/sham, common conservative
treatments, treatments other than HA, or no treatment in the short and longer-term?

b. What is the evidence regarding short- and longer-term harms and complications of PRP
compared placebo/sham, common conservative treatments, treatments other than HA,
or no treatment?

c. Isthere evidence of differential efficacy, effectiveness, or safety of PRP compared with,
placebo/sham, commonly used conservative treatments (e.g., NSAIDs, exercise, physical
therapy), treatments other than HA, or no treatment by factors such age, race/ethnicity,
gender, primary versus secondary OA, disease severity and duration, weight (body mass
index), prior treatments or contraindications to common conservative care options?

d. What is the evidence of cost-effectiveness of PRP compared with placebo/sham,
common conservative treatments, or no treatment?
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PICOTS/Scope:

Stud
. Inclusion Exclusion
Component
Population Adults with symptomatic knee or hip e Conditions other than knee or hip OA
osteoarthritis e Patients <18 years old

& Asymptomatic individuals
Subpopulations based on patient yme

characteristics, primary or secondary OA,
disease severity/duration, prior treatments,
contraindications to common conservative
care options

Intervention Autologous PRP injection(s) or hyaluronic ® Non-FDA-approved HA
acid (HA) (viscosupplementation) injection(s) (viscosupplementation) formulations;
used as the primary intervention or in products undergoing phase lll trials may be
conjunction with common conservative care considered
options e PRP or HA used in conjunction with another

intervention not listed for inclusion (e.g.,
open, arthroscopic or minimally invasive
surgery, invasive procedures are not included)
e Combinations of HA with PRP together
e Other biologics (growth factor injections [.,
plasma rich in growth factor], “stem cell”
injections, etc.)

Comparator e Common conservative treatment(s) (e.g., e Combinations of HA with PRP together
NSAIDs, oral pain medications, exercise, e Other biologics (growth factor injections [e.g.,
physical therapy, weight loss) which may plasma rich in growth factor], bone marrow
be included in usual care aspirate/bone marrow aspirate concentrate,

e Arthroscopic lavage and/or debridement blood plasma, autologous blood products

e Prolotherapy [e.g., autologous conditioned serum”]

e Corticosteroid injection medicinal signaling cells, mesenchymal stem
e Placebo or sham cells, “stem cell”, adipose, fat, or microfat

e No treatment injections); peptide injections

e Ozone treatment

¢ Non-FDA approved treatments
e Herbal treatments

e Acupuncture

e Nerve ablation

Outcomes Primary e Non-clinical outcomes
e Function e Non-validated measures (e.g., for pain,
e Pain function, QOL)

e Need for secondary invasive procedures
(e.g., surgery)
e Adverse events or harms
Secondary
e Symptom Recurrence (e.g., persistent or
increased pain, reduced function)
resulting in need for additional injection
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Study

Component

Inclusion

of HA or PRP within 2 months after
protocol completion

e Quality of life

e Medication use

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

Economic

e Cost-effectiveness (e.g., cost per
improved outcome), cost-utility (e.g.,
cost per quality adjusted life year
(QALY), incremental cost effectiveness
ratio (ICER) outcome

Exclusion

Timing

Review will focus on persistence of relief 1 or
more months post-treatment

Study design

Focus will be on studies with the least
potential for bias with 2 1 month post
treatment results

Key Questions 1 and 2 parts a and b:

¢ High quality systematic reviews of RCTs will
be considered if available and they address
the key questions.

e Randomized controlled trials (RCTs)

¢ In the absence of RCTs, high quality non-
randomized comparative studies will be
considered in the absence of RCTs with a
focus on comparative prospective studies

Key Question 1b and 2b:

e KQ2: In the absence of RCTs, high-quality
non-randomized studies designed
specifically to evaluate harms/adverse
events that are rare or occur long-term

Key Question 1c and 2c:

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

Key Question 1d and 2d:

Only full, formal economic studies (i.e., cost-
effectiveness, cost-utility, cost-
minimization, and cost-benefit studies)
will be considered.

Indirect comparisons

Comparisons with historical cohorts
Noncomparative studies (case series, single
arm studies, pre-post)

Nonrandomized studies which do not control
for confounding

Incomplete economic evaluations such as
costing studies

Studies with fewer than 30 patients per
treatment group

Case reports

Studies in which <80% of patients have a
condition of interest

Studies that do not report on primary
outcomes or harms
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Stud
¥ Inclusion Exclusion
Component
Publication e Studies published in English in peer e Abstracts, conference proceedings, editorials,
reviewed journals or publicly available FDA letters
reports (e.g., SSED) e Duplicate publications of the same study which

do not report on different outcomes
¢ Single reports from multicenter trials
e White papers
o Narrative reviews
e Articles identified as preliminary reports when
results are published in later versions
FDA = United States Food and Drug Administration, HA = Hyaluronic acid, NSAID = non-steroidal anti-inflammatory drug, OA =
Osteoarthritis, PRP = Platelet-rich plasma, QoL = Quality of life, SSED = Summary of safety and effectiveness data

Methods

The scope of this report and final key questions were refined based on input from clinical experts.
Clinical expert input was sought to confirm critical outcomes on which to focus. Draft Key Questions and
PICOTS scope were published on the HCA website for public comment. None were received. Comments
from clinical experts and peer-reviewers were considered for finalization of this report.

A formal, structured systematic search of the peer-reviewed literature was performed across multiple
databases including PubMed and EMBASE to identify relevant peer reviewed literature as well as other
sources (e.g., ECRI Guideline Trust) to identify pertinent clinical guidelines and previously performed
assessments. We also hand searched the reference lists of relevant studies and the bibliographies of
systematic reviews. Studies were selected for inclusion based on pre-specified criteria detailed in the full
report.

All records were screened by two independent reviewers; discrepancies were resolved by consensus.
Selection criteria included a focus on studies with the least potential for bias that were written in English
and published in the peer-reviewed literature. Included studies reporting on primary outcomes of
interest were critically appraised independently by two reviewers evaluating the methodological quality,
study limitations and potential for bias based on study design as well as factors which may bias studies
using defined templates and pre-specified criteria.

The method used by Aggregate Analytics, Inc. (AAl) for assessing the quality of evidence of individual
studies as well as the overall strength of evidence (SOE) are based on established methods for
systematic reviews. Included studies reporting on primary outcomes of interest were critically appraised
independently by two reviewers evaluating the methodological quality, study limitations and potential
for bias based on study design as well as factors which may bias studies using defined templates and
pre-specified criteria. Assessment of RCTs followed appropriate criteria® based on methods described in
the Cochrane Handbook for Systematic Reviews of Interventions*® and guidance from the Agency for
Healthcare Research and Quality (AHRQ) Methods Guide for Effectiveness and Comparative Effectiveness
Reviews.! In keeping with the AHRQ methods, each study was given a final rating of “good”, “fair”, or
“poor” quality as described below. Discrepancies in ratings between reviewers were resolved through

HA and PRP for Knee and Hip OA Re-review: Final evidence report Page ES-5



WA — Health Technology Assessment June 26, 2023

discussion and consensus. Economic studies were evaluated according to The Quality of Health
Economic Studies (QHES) instrument developed by Ofman et al. in conjunction with consideration of
epidemiologic principles that may impact findings.>®

SOE was assessed by two researchers 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 SOE was based on the highest quality evidence available
for the primary outcomes. In determining the strength of body of evidence regarding a given outcome,
the following domains were considered:

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

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

o Directness: describes whether the evidence is directly related to patient health outcomes or
comparisons of interventions are direct (head-to-head).

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

e Publication or reporting bias: is considered when there is concern of selective publishing or
selective reporting. This is difficult to assess particularly for nonrandomized studies.

Bodies of evidence consisting of RCTs are initially considered as High SOE. In general, the GRADE and
AHRQ methodologies initially consider nonrandomized studies as Low SOE as such studies typically are
at higher risk of bias due to lack of randomization and inability of investigators to control for critical
confounding factors. The SOE could be downgraded based on the limitations described above. There are
also situations where studies (particularly observational studies) could be upgraded if the study had
large magnitude of effect (strength of association) or if a dose-response relationship is identified and
there are no downgrades for the primary domains listed above and confounding is not a concern.
Publication and reporting bias are difficult to assess, particularly with fewer than 10 RCTs and for
observational studies.'’® Publication bias was unknown in all studies and thus this domain was
eliminated from the SOE tables. The final SOE was assigned an overall grade of high, moderate, low, or
insufficient, which are defined as follows:

e High - Very confident 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.

e Moderate — Moderately confident that effect size estimates lie close to the true effect for this
outcome; some deficiencies in the body of evidence; we believe the findings are likely to be
stable but some doubt remains.

e Low — Limited confidence that effect size estimates lie close to the true effect for this outcome;
major or numerous deficiencies in the body of evidence; we believe that additional evidence is
needed before concluding that findings are stable or that the estimate is close to the true effect.

e Insufficient — We have no evidence, are unable to estimate an effect or have no confidence in
the effect estimate for this outcome; OR no available evidence or the body of evidence has
unacceptable efficiencies precluding judgment.

Methods for quantitative analysis are described in the full report. Briefly, meta-analyses were
conducted using profile likelihood methods and focused on the primary outcomes. To determine the
appropriateness of meta-analysis, we considered clinical and methodological diversity and assessed
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statistical heterogeneity. Sensitivity analyses were considered excluding poor-quality trials, outlying data
and related to clinical heterogeneity.

Results

From 2,014 unique citations identified from electronic database searches, hand searching and
bibliography review of included studies, a total of 64 randomized controlled trials (RCTs) (in 67

publications) met our inclusion criteria: 61 RCTs (in 64 publications)?®

8,10,12,14,15,19,20,22-25,27-33,36,38,41,42,44-

52,54,55,58-61,63-69,72,76,77,79-83,86,89-91,93-95 iy knee osteoarthritis (OA) and three RCTs'*%287 in hip OA. The most
common comparators for HA and PRP were placebo (saline), corticosteroids, oral analgesics, and
exercise; in addition, several trials compared HA versus PRP. Over a third (37%) of the trials evaluating
HA were funded by industry; none of the trials evaluating PRP received industry funding. In addition,

eight formal cost-effectiveness analyses were included, four in U.S. settings

37,70,71,74

and four in non-U.S.

settings!®39°384 3|l evaluated HA, with one comparing HA versus PRP, for primarily knee OA.

Key Question (KQ) 1: Hyaluronic Acid

Knee Osteoarthritis

KQ 1a. Key Points: Efficacy and Effectiveness of HA for Knee OA

HA versus Placebo

A total of nine RCTs (total N=2,696, N range 40 to 817),%82531,32364559,79-81 fiye o00d, one fair and three

poor quality, compared HA with placebo (saline) for treatment of knee OA (Table A).

e HA was associated with a small improvement in function short term versus saline placebo but
there was no difference between treatments at intermediate term (SOE: moderate).

e There was no difference between HA and saline placebo at short or intermediate term on pain
scores or likelihood of achieving a clinically meaningful threshold for pain improvement at either

short or intermediate term (SOE: moderate for all).

Table A. Summary of evidence for HA vs. placebo (saline) for knee OA

Improvement favors HA unless otherwise indicated

Short term

(<3 months)
Small improvement, 4 RCTs

Intermediate term
(>3 to <12 months)
No difference, 2 RCTs

Long term
(212 months)

WOMAC PF scores (SOE: Moderate) (SOE: Moderate) Mo GHeiEee
KOOS scores INSUFFICIENT INSUFFICIENT No evidence
WOMAC pain Success No difference, 2 RCTs No difference, 2 RCTs No evidence
(responders) (SOE: Moderate) (SOE: Moderate)
. No difference, 3 RCTs No difference, 1 RCT .
WOMAC pain scores (SOE: Moderate) (SOE: Moderate) No evidence
No difference, 3 RCTs No difference, 2 RCTs
VA i ’ ! INSUFFICIENT
S pain scores (SOE: Moderate) (SOE: Moderate) L

OMERACT-OARSI criteria INSUFFICIENT INSUFFICIENT No evidence
Invasive procedure No evidence No evidence No evidence

HA = hyaluronic acid; KOOS = Knee Injury and Osteoarthritis Outcome Score; OA = osteoarthritis; OARSI = The Osteoarthritis
Research Society International Standing Committee for Clinical Trials Response Criteria Initiative; OMERACT = Outcome
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Measures in Rheumatology committee; PF = Physical Function; RCT = randomized controlled trial; SOE = strength of evidence;
VAS = visual analog scale; WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index.

HA versus PRP

A total of eleven RCTs (total N=1,160, N range 56 to 189),1420.32:47,51,52,63,6576.83,89 gna g0od, five fair and
five poor quality, compared HA versus PRP for treatment of knee OA (Table B).

There were no differences between HA and PRP on either the likelihood of clinically meaningful
functional improvement (response) or based on scores on measures of function at short term,
but SOE was low. At intermediate and long term, PRP was favored over HA for the likelihood of
clinically meaningful improvement based on the WOMAC Physical Function subscale (0-68) and

for small improvement on scale scores for this measure. Other functional measures (IKDC and
Lysholm scores, both 0-100) showed no difference between HA and PRP short term. PRP was
associated with small functional improvements at intermediate and long term based on the
IKDC. Strength of evidence was low for all function outcomes and time frames except for the
Lysholm scores at intermediate and long term for which evidence was considered insufficient.

e There were no differences between HA and PRP on either the likelihood of clinically meaningful
improvement in pain (response) or based on WOMAC Pain scores at short-term, however a
small improvement favoring PRP over HA was seen. At intermediate term, PRP was associated
with higher likelihood of treatment response and with small improvements in pain on both
WOMAC and VAS pain scores. Improvement favoring PRP persisted into long term based on
WOMAC Pain scores. SOE was low for all function outcomes and time frames.

Table B. Summary of evidence for HA vs. PRP for knee OA

Improvement favors HA unless otherwise indicated

Short term

(<3 months)

Intermediate term
(>3 to <12 months)

Long term
(212 months)

WOMAC PF No difference, 4 RCTs HA — lower likelihood, 1 RCT HA — lower likelihood, 1 RCT

Success (responders) | (SOE: Low) (SOE: Low) (SOE: Low)

WOMAC PF No difference, 4 RCTs Small improvement (PRP Small improvement (PRP

scores (SOE: Low) Favored), 4 RCTs (SOE: Low) Favored), 4 RCTs (SOE: Low)

IKDC No difference, 2 RCTs Small improvement (PRP Small improvement (PRP
(SOE: Low) Favored), 3 RCTs (SOE: Low) Favored), 2 RCTs (SOE: Low)
No difference, 2 RCTs

Lysholm (SOE: Low) INSUFFICIENT INSUFFICIENT

WOMAC pain No difference, 4 RCTs Small improvement (PRP No evidence

Success (responders) | (SOE: Low) Favored), 1 RCT (SOE: Low)

WOMAC pain scores

No difference, 6 RCTs
(SOE: Low)

Small improvement (PRP
Favored), 4 RCTs (SOE: Low)

Small improvement (PRP
Favored), 5 RCTs (SOE: Low)

VAS pain scores

Small improvement (PRP
Favored), 5 RCTs (SOE: Low)

Small improvement (PRP
Favored), 6 RCTs (SOE: Low)

No evidence

Invasive procedures

INSUFFICIENT

INSUFFICIENT

INSUFFICIENT

HA = hyaluronic acid; OA = osteoarthritis; PRP = platelet-rich plasma; RCT = randomized controlled trial; SOE = strength of
evidence; VAS = visual analog scale; WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index.
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HA versus Steroid

A total of six RCTs (total N=1,044, N range 82 to 442),%1%15488286 gne good, three fair, two poor quality,
and one trial rated fair in the short term and poor quality in the intermediate and long term, compared
HA with steroid for treatment of knee OA (Table C).

e There was no difference in functional improvement between HA and steroid injections across
two measures of function (WOMAC Physical Function and KOOS ADL) at short term (SOE: low).

e Similarly, there was moderate evidence of no difference in pain improvement between HA and
steroid injections at short or intermediate term on either the WOMAC Pain or VAS pain

measures.

Table C. Summary of evidence for HA vs. steroids for knee OA
Improvement favors HA unless otherwise indicated

Short term Intermediate term Long term
(<3 months) (>3 to <12 months) (212 months)
WOMAC PF, No difference, 4 RCTs No evidence No evidence
KOOS ADL scores (SOE: Low)
KSS Function INSUFFICIENT INSUFFICIENT No evidence
. No difference, 2 RCTs No difference, 1 RCT .
WOMAC Pain (SOE: Moderate) (SOE: Moderate) Mo aleiEee
No difference, 3 RCTs No difference, 3 RCTs
VA i ’ ’ INSUFFICIENT
S pain (SOE: Moderate) (SOE: Moderate) oS
Invasive procedures INSUFFICIENT INSUFFICIENT INSUFFICIENT

ADL = activities of daily living; HA = hyaluronic acid; KOOS = Knee Injury and Osteoarthritis Outcome Score; KSS = Knee Society
Score; OA = osteoarthritis; PF = Physical Function; RCT = randomized controlled trial; SOE = strength of evidence; VAS = visual
analog scale; WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index.

HA versus NSAIDs

Two fair-quality RCTs (Total N=131, N range 62 to 69)*33 compared HA with NSAIDS for the treatment of
knee OA. One trial** compared HA with oral etoricoxib and the other trial*®* compared HA with
intramuscular (IM) injection of etofenamate (Flexo) (Table D).

e Two RCTs making this comparison reported on various measures at intermediate and long term;
different NSAIDS and methods of delivery were used in these studies. One used oral etoricoxib,
the other used IM injection of etofenamate (Flexo). For some outcomes, there was substantial
heterogeneity in the results, making conclusions across the trials challenging; thus, they are
considered separately.

e There was no difference in the likelihood of meeting clinically important functional
improvement (WOMAC Physical Function) between HA and oral NSAID at intermediate or long
term. Small functional improvement based on the scores was seen favoring HA at intermediate
term, however long term, small improvement was associated with oral NSAID use. SOE was low
for all functional outcomes.

e There was no difference between HA and oral NSAID in the likelihood of meeting clinically
important pain improvement (WOMAC Pain or VAS Pain) at intermediate or long term.
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Moderate improvement in WOMAC pain scores and small improvement in VAS pain scores was
seen at intermediate term with HA versus oral NSAID, however this did not persist into long

term. There was no difference between HA and IM NSAID in VAS pain scores at intermediate or
long term in the other trial. SOE was low for all pain outcomes.

Table D. Summary of evidence for HA vs. NSAID* for knee OA
Improvement favors HA unless otherwise indicated

Short term Intermediate term Long term
(<3 months) (>3 to <12 months) (212 months)
WOMAC PF No evidence No difference, 1 RCT (oral NSAID) No difference, 1 RCT (oral NSAID)
Success (responders) (SOE: Low) (SOE: Low)
WOMAC PF No evidence Small improvement, 1 RCT (oral Small improvement — favored oral
scores NSAID) (SOE: Low) NSAID, 1 RCT (SOE: Low)
WOMA.C pain . No difference, 1 RCT (oral NSAID) No difference, 1 RCT (oral NSAID)
VAS pain Success No evidence
(SOE: Low) (SOE: Low)
(responders)
. . Moderate, 1 RCT (oral NSAID) No difference, 1 RCT (oral NSAID)
WOMAC pain scores No evidence (SOE: Low) (SOE: Low)
Small improvement, 1 RCT (oral Small improvement — favored oral
VAS pain scores N NSAID) (SOE: Low) NSAID, 1 RCT (SOE: Low)
No difference, 1 RCT (IM NSAID) No difference, 1 RCT (IM NSAID)
(SOE: Low) (SOE: Low)

HA = hyaluronic acid; IM= intramuscular; NSAID = nonsteroidal anti-inflammatory drug; OA = osteoarthritis; PF = Physical
Function; RCT = randomized controlled trial; SOE = strength of evidence; VAS = visual analog scale; WOMAC = Western Ontario

and McMaster Universities Osteoarthritis Index.

*Oral NSAID was used in Buendia-Lopez, IM NSAID was used in Guner.

HA versus other active comparators, usual care or different HA formulations

Three RCTs3#%972 compared HA to various comparators. One fair-quality RCT (N=90)%° compared HA with
both physical therapy (PT) and prolotherapy, one poor-quality RCT (N=156)® compared HA with usual
care, and the third RCT (N=165),”2 also poor quality, compared HA with exercise (Table E and Table F).
One fair-quality RCT (N=349)%* compared animal-derived and a nonanimal-derived HA formulations

(Table G).

e One fair quality trial compared HA with PT and with prolotherapy. Outcomes were only reported
short term. Strength of evidence was low for all outcomes (Tables E and F).
For the comparison of HA versus PT, there was no difference between these on KOOS
ADL function, but a small improvement favoring PT was seen. PT was associated with
moderate pain improvement based on VAS scores, but a small improvement based on
the KOOS pain. SOE was low for all outcomes.
For the comparison of HA versus prolotherapy, evidence for function was insufficient
for KOOS ADL, however a small functional improvement favoring prolotherapy based
on the KOOS Sport and Recreation (SOE: low). Prolotherapy was associated with
substantial pain improvement based on VAS scores, but a small improvement based on
the KOOS pain (SOE: low).
e HA versus usual care: Evidence from one poor quality RCT was insufficient.
e HA versus exercise: Evidence from one poor quality RCT was insufficient.

O

HA and PRP for Knee and Hip OA Re-review: Final evidence report

Page ES-10




WA — Health Technology Assessment

June 26, 2023

e There was no difference in function or pain outcomes between an animal-derived and a
nonanimal-derived HA formulation in one fair-quality RCT (SOE: low).

Table E. Summary of evidence for HA vs. physical therapy for knee OA

Improvement favors

HA unless otherwise indicated
Short term

(<3 months)

Intermediate term
(>3 to <12 months)

Long term
(212 months)

KOOS ADL scores | No difference, 1 RCT (SOE: Low) No evidence No evidence
KOOS S&R scores | Small improvement — favored PT, 1 RCT (SOE: Low) No evidence No evidence
VAS pain scores Moderate improvement — favored PT, 1 RCT (SOE: Low) | No evidence No evidence
KOOS pain scores | Small improvement — favored PT, 1 RCT (SOE: Low) No evidence No evidence

ADL = Activities of Daily Living; HA = hyaluronic acid; KOOS = Knee Injury and Osteoarthritis Outcome Score; KSS = Knee Society
Score; OA = osteoarthritis; RCT = randomized controlled trial; SOE = strength of evidence; S&R = Sport and Recreation; VAS =

visual analog scale.

Table F. Summary of evidence for HA vs. prolotherapy for knee OA

Improvement favors

HA unless otherwise indicated

Short term Intermediate term  Long term

(<3 months) (>3 to <12 months) = (212 months)
KOOS ADL scores | INSUFFICIENT No evidence No evidence
KOOS S&R scores | Small improvement — favored Prolo, 1 RCT (SOE: Low) No evidence No evidence
VAS pain scores Large improvement — favored Prolo, 1 RCT (SOE: Low) No evidence No evidence
KOOS pain scores | Small improvement — favored Prolo, 1 RCT (SOE: Low) No evidence No evidence

ADL = Activities of Daily Living; HA = hyaluronic acid; KOOS = Knee Injury and Osteoarthritis Outcome Score; KSS = Knee Society
Score; OA = osteoarthritis; Prolo = prolotherapy; RCT = randomized controlled trial; SOE = strength of evidence; S&R = Sport and
Recreation (function); VAS = visual analog scale.

Table G. Summary of evidence for HA (animal derived) vs. HA (nonanimal derived) for knee OA
Improvement favors animal-derived HA unless otherwise indicated

Short term Intermediate term Long term

(<3 months) (>3 to <12 months) (212 months)
WOMAC PF scores No evidence No difference, 1 RCT (SOE: Low) | No evidence
WOMAC pain success (response) No evidence No difference, 1 RCT (SOE: Low) | No evidence
WOMAC pain scores No evidence No difference, 1 RCT (SOE: Low) | No evidence

HA = hyaluronic acid; OA = osteoarthritis; PF = Physical Function; RCT = randomized controlled trial; SOE = strength of evidence;
WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index.
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KQ 1b. Key points: Adverse events and safety of HA for Knee OA

A total of 16 RCTs (18 publications)?>#12:2531,33,36,38,45,48,59,79-82,86,94 1 rgyided information on safety and
adverse events related to HA. Our focus was on those reported as treatment-related adverse events,
particularly serious adverse events.

e There was substantial heterogeneity regarding how adverse events were categorized, reported
and described.

e Based on authors’ definitions, serious AEs seem to be uncommon following HA injection (0% to
4.3%); SAEs ranged from 0% to 3.2% in the saline placebo group and no statistical differences
were reported between groups (SOE: insufficient).

e Serious HA treatment-related AEs ranged from 0% to 1.55%. All trials reporting these compared
HA to saline placebo, reporting no events for that group (SOE: insufficient).

e Treatment-related AEs (variably defined, not specified as serious) were more common and
generally there were no differences between HA and comparator groups (SOE: low).

o For comparisons of HA with saline, events related to HA ranged from 0% to 26.9%
compared with 0% to 25.8% following saline injection. Differences were statistically
significant in one RCT (15.7% vs. 5.5%, RR 2.89, 95% Cl 1.18 to 7.04).°

o HA was associated with high risk of treatment related AEs compared with steroid in one
RCT (21.7% vs. 6.8%, RR 3.20, 95% Cl 1.85 to 5.54)* and compared with usual care in
another RCT (45% vs. 18%, RR 2.56, 95% Cl 1.50 to 4.38).38

o For comparisons of HA with PRP, serious adverse events were poorly reported and were
rare (<1%); there were no differences between HA and PRP across 4 RCTs!+3276:83 (SOE:
insufficient).

e A wide range of other AEs (many not specified) were seen (SOE: low)

o HA (0%—49.5%) vs. saline (0%—54%)

o HA (0%-54.3%) vs. steroid (0%—64.3%)

e In one study comparing different two HA products found no differences between them in
reported AEs.?* Severe AEs (not specified) were seen in 4.6% vs. 3.4%, any treatment-related AEs
were seen in 9.8% vs. 13.1% and the proportion patients reporting at least one event was 42.5%
vs. 47.4% (SOE: low for all).

KQ 1c. Differential Efficacy and Safety

One fair-quality trial (N=162)? reported subgroup analyses for HA versus placebo (saline) injections and
versus PRP injections, however no formal evaluation of differential efficacy via test for interaction was
reported. Based on our calculations of effect sizes and evaluation of the extent to which subgroup
confidence intervals overlapped, stage of OA may modify the effect of treatment, such that PRP patients
with early OA reported better function as evaluated by the patient-reported IKDC measure as well as
better quality of life as evaluated by the patient-reported EQ-VAS scale compared with those with
advanced OA following PRP (for data see Table 20 of the full report). This is based on the observation
that the MD estimates are different for the early and advanced OA groups and there is little or no
overlap in the confidence intervals, suggesting that these groups may respond differently.

Evidence for differential efficacy was considered insufficient to draw conclusions. Future studies are
needed to confirm and explore this further.
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KQ 1d. Cost-effectiveness
Summary of studies and key points:

No full economic studies comparing PRP to conventional, conservative care were identified. One U.S.
based study compared HA versus PRP.”* One study compared HA with conservative care in patient with
hip OA%3; all others focused on HA use in knee OA.1637:39707L7484 The included studies ranged from poor
to fair quality (QHES from 58 to 79 out of 100 points). Studies performed various levels of sensitivity
analyses.

One systematic review of full economic studies comparing HA with usual care, placebo or NSAIDS for
treatment of knee OA was identified.”® It included a total of nine economic studies including four older
studies'®*38>92 captured and described in the prior 2010 and 2013 HTA reports on HA as well as five
economic studies published after that report.16:373%718 Qur search identified three additional recent
studies®7%7% not included in the systematic review. This update report focuses on the US based studies
published after the 2013 HTA report.

Eight cost-utility analyses (CUA)1637:39.53,70.71,7483 3nq one systematic review’® evaluating the cost-
effectiveness of HA for treatment of knee OA and published subsequent to the prior reports were
identified for this update. Four studies were conducted in the U.5.377%7%7% and three were conducted in
European countries®>°*84 and one in Columbia.'® The systematic review was conducted in France.”® Six
studies were industry funded'®37:53707184. gne was funded by the Dutch Government® and one did not
report funding.”® Authors of the systematic review report that no funding was received.”

Key findings are summarized below.

e The systematic review reported a wide range of cost-effectiveness estimates; incremental cost
effectiveness ratios (ICERs) ranged from between €240 and €53,225 per quality adjusted life
year (QALY) gained. Authors state that conclusions regarding the cost-effectiveness of HA were
difficult to assert given the substantial heterogeneity across studies regarding populations,
interventions, comparators and modeling methods used in individual studies. They note that
industry sponsored analyses found HA to be more favorable than academic studies.

e There was substantial heterogeneity related to populations, methods of modeling and health
systems across included studies for this update.

o Allincluded studies evaluated the cost-effectiveness of HA for knee OA; one non-US study
evaluated the cost-effectiveness of HA for hip OA as well as knee OA.>3

e Across four economic studies conducted in the U.S.:

o The three compared HA with various forms of conservative care; all concluded that HA
was cost-effective at a willingness to pay (WTP) of $50,000/QALY.

= HA was reported to be the dominant strategy in two studies and ICER was not
calculated. Base case ICERS ranged from $4499/QALY to 38,471/QALY.

= Sensitivity analyses suggest a broad range of ICERS with a range of
$77,500/QALY to $124,000/QALY at the higher end. Response rates for the
different treatment groups generally had the most impact on ICERS.

=  One poor-study concluded that high molecular weight (HMW) HA was cost
effective at this level in patients with early/mid stage knee OA compared with
specific conservative management options (PT, braces, NSAIDS/analgesics) but
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that its cost-effectiveness in late-stage knee OA was less apparent. Authors note
uncertainty regarding the response of patients with late-stage knee OA to
management options.”®

= General limitations across studies included no or little specification or modeling
of adverse events, lack of specification regarding components and costs of
conservative care options (most studies), methods of determining utilities based
on WOMAC scores which may overpredict utility values in severe disease.

o One poor-quality U.S.-based study which compared HA versus PRP reported an ICER of
$12,628.15/QALY for PRP versus HA and concluded that PRP injections were not more
cost-effective than HA. Cost-effectiveness was impacted by PRP costs and WOMAC
scores used to determine utility values. Authors assumed that costs related to use of
conservative measures would be equal in the HA and PRP groups. Limited sensitivity
analyses were reported.

Across four economic studies conducted outside of the U.S.:

o Authors conclude that HA is more cost-effective than conventional conservative care for
treatment of knee OA.

o One study evaluating HA for hip OA also concluded that it was more cost-effective than
conventional conservative care.

o General limitations across studies included little no modeling of potential adverse events,
use of data from non-randomized studies (some studies) and limited sensitivity analyses
in two of the studies.

o The applicability of these models is unclear given differences in health systems.

Key Question (KQ) 1: Hyaluronic Acid

Hip Osteoarthritis

KQ 1a and b: Effectiveness and Adverse Events and Safety of HA for Hip OA

HA versus Placebo

Two fair-quality RCTs (total N=426, range 69 to 357)'*%2 compared HA with a saline placebo for
treatment of hip OA (Table H).

There were no differences between HA and placebo on measures of function or pain across two
RCTs short or intermediate term (SOE: low for all).

One RCT reported that more HA recipients than placebo recipients met OARSI for response
short term (53% vs. 44%) but do not provide sufficient information to calculate effect size.
Arthroplasty was rare (1 small RCT); none occurred in the HA group and only one occurred in the
placebo group (SOE: insufficient).

NSAID use was similar between HA and placebo groups in the largest RCT.

Harms and safety: The largest trial reported that while any treatment-related events were more
common with placebo versus HA, similar proportions each group experienced treatment
emergent events at the target hip. Authors report that only one serious SAE (arthralgia in the
saline group) was considered treatment related. Withdrawal due to adverse events was similar
between groups. SOE was low for all.
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Table H. Summary of evidence for HA vs. placebo (saline) for hip OA
Improvement favors HA unless otherwise indicated
Short term Intermediate term Long term

(<3 months) (>3 to <12 months) (212 months)
WOMAC PF and
Lequesne scores
WOMAC pain

Success (responders)
WOMAC pain and VAS

pain scores

No difference, 2 RCTs (SOE: low) | No difference, 1 RCT (SOE: low) | No evidence

No difference, 1 RCT (SOE: low) No difference, 1 RCT (SOE: low) | No evidence

No difference, 2 RCTs (SOE: low) | No difference, 1 RCT (SOE: low) | No evidence

WOMAC Total scores INSUFFICIENT INSUFFICIENT No evidence
OMERACT-OARSI criteria | INSUFFICIENT INSUFFICIENT No evidence
Invasive procedures INSUFFICIENT INSUFFICIENT No evidence
Serious AEs INSUFFICIENT INSUFFICIENT No evidence
Treatment-Related* AEs Any time; No difference, 1 RCT (SOE: low) No evidence
Withdrawal due to AEs Any time; No difference, 1 RCT (SOE: low) No evidence

AEs = adverse events; HA = hyaluronic acid; OA = osteoarthritis; OARSI = The Osteoarthritis Research Society

International Standing Committee for Clinical Trials Response Criteria Initiative; OMERACT = Outcome Measures in
Rheumatology committee; PF = Physical Function; RCT = randomized controlled trial; SOE = strength of evidence; VAS = visual
analog scale; WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index.

*Included arthralgia, injection site joint pain, injection site pain, groin pain and osteoarthritis.

HA versus PRP

One fair-quality RCT(N=74)%” compared HA versus PRP or treatment of hip OA (Table I).

o There were no differences between HA versus PRP on patient-reported measures of function
(WOMAC) or pain (WOMAC, VAS) at short and long term (SOE: low) or on the Harris Hip Score
(HHS, 0-100 scale, clinician-based measure) short term, but long-term PRP may be associated
with improved function on the HHS compared with HA (SOE: low); data were insufficient
information to calculate effect size.

e There were consistently fewer HA recipients who met the criteria for response based on
OMERACT-OARSI criteria at short (69% vs. 82%), intermediate (58% vs. 74%) and long term (44%
vs. 65%), however authors indicate that differences were not statistically significant; data were
insufficient to calculate effect size (SOE: low).

e There was no difference between groups in risk of arthroplasty (SOE: low).

e Harms and safety: Evidence was insufficient; one RCT reports that no events occurred; no
further information provided.
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Table I. Summary of evidence for HA vs. PRP for hip OA

Improvement favors HA unless otherwise indicated

Short term Intermediate term Long term
(<3 months) (>3 to <12 months) (212 months)
WOMAC PF scores No difference, 1 RCT No evidence No difference, 1 RCT
(SOE: low) (SOE: low)
WOMAC pain and VAS No difference, 1 RCT No evidence No difference, 1 RCT
pain scores (SOE: low) (SOE: low)
WOMAC Total scores No difference, 1 RCT No evidence No difference, 1 RCT
(SOE: low) (SOE: low)
Harris Hip Score No difference, 1 RCT No evidence No difference, 1 RCT
(SOE: low) (SOE: low)
OMERACT-OARSI criteria | No difference, 1 RCT No difference, 1 RCT No difference, 1 RCT
(SOE: low) (SOE: low) (SOE: low)
Arthroplasty Any time: No difference, 1 RCT (SOE: low)
Serious AEs INSUFFICIENT | INSUFFICIENT | INSUFFICIENT

AEs = adverse events; HA = hyaluronic acid; OA = osteoarthritis; OARSI = The Osteoarthritis Research Society

International Standing Committee for Clinical Trials Response Criteria Initiative; OMERACT = Outcome Measures in
Rheumatology committee; PF = Physical Function; RCT = randomized controlled trial; SOE = strength of evidence; S&R = Sport
and Recreation; VAS = visual analog scale; WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index.

HA versus Steroid

One fair-quality RCT®2 compared HA with steroid for treatment of hip OA (Table J).

e There were no differences between HA and steroid use in on small RCT on measures of pain or
function, however data were insufficient to calculate effect sizes (SOE: low).
e Evidence was insufficient for all other outcomes.

e Harms and safety: Insufficient evidence; one RCT states that no serious events occurred.

Table J. Summary of evidence for HA vs. steroid injection for hip OA

Improvement favors HA unless otherwise indicated

Short term

Intermediate term

Long term

(<3 months)

(>3 to <12 months)

(212 months)

Lequesne scores No difference, 1 RCT (SOE: low) No evidence No evidence
VAS pain scores INSUFFICIENT No evidence No evidence
WOMAC Total scores INSUFFICIENT No evidence No evidence
OMERACT-OARSI criteria INSUFFICIENT No evidence No evidence
Arthroplasty INSUFFICIENT No evidence No evidence
Serious AEs INSUFFICIENT No evidence No evidence

AEs = adverse events; HA = hyaluronic acid; OA = osteoarthritis; OARSI = The Osteoarthritis Research Society

International Standing Committee for Clinical Trials Response Criteria Initiative; OMERACT = Outcome Measures in
Rheumatology committee; RCT = randomized controlled trial; SOE = strength of evidence; VAS = visual analog scale; WOMAC =
Western Ontario and McMaster Universities Osteoarthritis Index.
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KQ 1c: Differential Efficacy and Safety of HA for Hip OA

One fair-quality trial (N=101)%* with three treatment arms (HA, saline placebo and steroid) explored the
potential impact of hip OA severity on treatment effects by dichotomizing Kellgren-Lawrence grades (1
or 2 versus 3 or 4) and by presence of intra-articular effusion. At baseline 57% of participants had grade
1 or 2 and 21% had effusion. Evaluations were done to explore the impact of these factors on treatment
effects with change in walking pain scores as the outcome of interest. Authors present data graphically
and provide p-values for interaction, but no other data. All tests for interaction were not statistically
significant. The study may not have been sufficiently powered to detect effect modification and
evidence is insufficient.

KQ 1d: Cost-effectiveness of HA for Hip OA

One U.S.-based study compared HA with conservative care in patient with hip OA.>® Results for this trial
can be found under KQ 1d for Knee OA.

Key Question (KQ) 2: Platelet-Rich Plasma

Knee Osteoarthritis

KQ 2a. Key Points: Efficacy and Effectiveness of PRP for Knee OA

PRP vs. Placebo (Saline)

9 RCTs1019,22:23,3249,55,58,93 (totg| N=1,683; N range, 33 to 644), two good quality and seven fair quality, and

3 fair-quality NRSIs3%°%%° (self-described as RCTs but randomized knee within the same patients so are
considered observational cohort studies for the purposes of this report) compared PRP with placebo
(saline) for the treatment of knee OA; the RCTs provide the evidence base for SOE (Table K).

e Results varied based on the outcomes measure used; most trials reported WOMAC subscales
and VAS pain scales.

e PRP was associated with improvement in function at all time points measured based on the
WOMAC physical function and the IKDC scales (small effect short term to moderate/large effects
at longer term), but there was no difference between PRP and placebo (saline) on the KOOS ADL
and Sport and Recreation subscales. The SOE was low for all measures and timepoints except for
WOMAC physical functions scores at short term for which the SOE was moderate.

o Similarly for pain, PRP was associated with moderate improvement compared with placebo
based on the WOMAC pain subscale at short and intermediate term (SOE: moderate), but there
was no difference between groups at any time on the KOOS pain scale or at short and long term
on the VAS pain scale (SOE: low); there was moderate improvement with PRP on the VAS scale
intermediate term (SOE: low).

e Only one RCT reported OMERACT responder criteria and found a small increase in the likelihood
of achieving response with PRP versus placebo but there was no difference at intermediate term
(SOE: low).
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e There was no difference in the frequency of additional invasive treatment between group over

long term follow-up in one trial (SOE: low)

Table K. Summary of evidence for PRP vs. placebo (saline) for knee OA

WOMAC PF scores

Improvement favors PRP unless otherwise indicated

Short term

(<3 months)
Small improvement, 5 RCTs
(SOE: moderate)

Intermediate term

(>3 to <12 months)

Moderate improvement, 4 RCTs
(SOE: low)

Long term

(212 months)

Large improvement,
2 RCTs (SOE: low)

KOOS ADL and No difference, 4 RCTs No difference, 3 RCTs No difference, 3 RCTs
S&R scores (SOE: low) (SOE: low) (SOE: low)
IKDC scores Small improvement, 1 RCT Moderate improvement,
INSUFFICIENT
(SOE: low) SU 1 RCT (SOE: low)
WOMAC pain Moderate improvement, Moderate improvement, 4 RCTs INSUFFICIENT
scores 5 RCTs (SOE: moderate) (SOE: moderate)

KOOS pain scores

No difference, 4 RCTs

No difference, 3 RCTs

No difference, 3 RCTs

(SOE: low) (SOE: low) (SOE: low)

VAS pain scores No difference, 7 RCTs Moderate improvement, 6 RCTs | No difference, 5 RCTs
(SOE: low) (SOE: low) (SOE: low)

MERACT-OARSI Small i 1RCT

O. . OARS mal increase, No difference, 1 RCT (SOE: low) | No evidence

criteria (SOE: low)

Invasive . . No difference, 2 RCTs
No evidence No evi