The Combination Therapy of APS and ESWT
Ifor Knee Osteoarthritis
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a purely mechanical disease
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—a complex biological response connecting biomechanics,
inflammation, and the immune system
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« PRPE L (Platelet-Rich PlasmafE )

« FE2HARDPRPELETH 2APSE L (Autologous Protein
Solution& %)

. ESWT%/f ({Z[S&‘i\@] /&%/f)

« MSCEE%E : Mesenchymal Stem Cell (BEEZREHE)
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The major lesions of the pain in the Knee OA
(A Fukui 2019) :histologically

BOADBEADELIFE (GEEFR)

e Subchondral bone lesionsEV & T BIEZ
=BMLs : Bone marrow lesion® ﬁ%E

» Synovitis(fluid) /& & 2% (BAET A 7K i)




NMechanism of pain in knee OA
BEOAD Y A D A H1 = X L ((Aso K 2021)
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APS (Autologous protein solution : B &

APS is a novel orthobiologic approach created with the aim of treating OA
by targeting the inflammatory pathways mediated by IL-1 and TNFa
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Its objective is to reduce pain as well as to mitigate OA progression via a
disease-modifying injection into the joint site, without systemic

complications.
APSIXIRDIEHZTERB I AT TR LGETETFHT ORI H S

Y EEREOBESNKEDERICHRM THLNDTKEZET S
OAEFEIC liE}J&TCL\é




/ Osteoarthritis \

IL-1

Exacerbation factors for the progression
and deterioration of OA
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Inflammatory cytokines (IL-1,TNF-a ) are
Stimulates MMP-13 (cartilage matrix
degradase®EXE~ b U v 7/ X =B, 3)
production

APS blocks OA
exacerbation factors

Chondrocyte

1 Metalloproteinases

¢

Knop, et al. Rev Bras Reumatol. 2016;56 6(2):152-164



APS Kit Usage Instructions

IM&  55ml N ,
ACD-A ’»
bml ‘ "
I Y —— e ‘ \ ‘ \&
DInfusion of 215 minute (®Platelet-rich plasma
anticoagulant blood centrifugation (PRP) extraction

@PRP injection B2 minute B®APS
centrifugation Extraction
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focus-ESWT for Knee OA
(focused Extracorporeal Shock Wave Therapy)




BML  (Bone Marrow Lesion) - target of ESWT
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BML(Bone marrow lesion)

« Knee osteoarthritis(OA) affects the joint beyond just the articular
cartilage.

« Specifically, magnetic resonance imagi
|e3|ons(B|\(||_5n|r_1 the subchondral bone
pathophysiological significance.

« Compared to joint sRace narrowing on traditional radiographs, the
presence of BMLs has been better correlated with severity of
clinical symptoms as well as clinical deterioration.

- BB I ERAE TR AR A
e Histochemical analysis of BMLs has shown increased levels of tumor

necrosis factor alpha, matrix metalloproteinases (MMP) and
substance P, thought to stimulate pain receptors in osteoarthritis.
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FSWT for knee OA

« ESWT has become a novel conservative treatment for osteoarthritis. (Xinyu Zhang et al 2023)
ESWT (3 Z A MERAEREE DT L WRTERREE

« Relieve the patient’s painfBEDEHAZEH ST S

« Improve the patient’s motor function B2&F D EENEREZNET S

* Increase chondrocyte activity, reduce cartilage fissuring, and inhibit chondrocyte apoptosis
REMROFEEZSHS WERAZEO L. MEMROT R F— X%ZBEET S

 Promote osteocyte proliferation and make better tissue distributions among cortical bone,
cancellous bone, and fibrous tissues
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Why combination APS and ESWT 7
HHFAPS EESWT A EHE 5 DH7?




. Autologous protein solution (APS) are safe and tolerable injection therapy that may
improve pain parameters and functionality for mild to moderate knee OA (Ajrawat et al

2019)

 APS therapy was performed for KL4 of knee OA, and the effective rate was 47.4% after 6
months of follow-up. (Ishihara et al. 2022)

« The efficacy of extracorporeal shock wave therapy (ESWT) for knee osteoarthritis (knee OA)
especially to the BMLs were reported, however, ESWT is effective for only KI.2 and KL.3 knee
OA. (Zhe Zhao et al. 2013)

—Both therapies were reported to have a low efficacy rate for the highly severe KLL4 of the

knee OA
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Target of the therapy

We have recommend to the patient with Knee OA
BML(+)—ESWT :the target of ESWT is mainly BML of the knee

ESWT—mainly mechanical solution (& biological solution)by
mechanotransduction

Synovitis (+)—APS :APS is absorbed into the synovium of the knee
APS—biological solution
BML(+) Synovitis (+) =ESWT + APS combination

BMLEEIER IR DIFREE & 5 2 e iF e & 7w (Faf i)
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Purpose H Y

To examine the effects of combination therapy of
autologous protein solution (APS) and extracorporeal

shock wave therapy (ESWT) on sever knee osteoarthritis
(KL4).
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Material

e patients (33 knees) who visited our clinic from December 2019 to
November 2022 and were diagnosed Knee OA were enrolled this study:

e male :8 knees, female :25 knees
« amean age of 71.6 years (53-89)
o All cases have both BML and synovitis. BML & igRAZ DM T2 H 3 5

« All cases were assessed with KOOS questionnaire at the follow-up period of
3 months, however, only 19 knees could be assessed at the follow-up period
of 6 months.

 Kellgren-Lawrence (KL) classification was used to determine the severity

of knee OA.



Method

e 33 EE20DEEITH T 7=

o A+EEf (APS HEABRICESWTHE #8072 ) 20 &

o ABUMBE(APS HAZT) 13 &

 In Group A+E, ESWT was performed 3.9 (1-12) times after APS.
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Results KOOS score (A alone vs A+

KL4 APSvsAPS+ESWT
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Success rate 50% improved 20% improved

APSEJH 3mos(3A A) 5/13 6/13
38.5% 46.2%
APS+ESWT 3mos (3n A) 4/20 11/20
20.0% 55.0%
APSE ¥ 6mos (67 8) 1/7 2/7
14.3% 28.6%
APS+ESWT 6mos (6H°8) 5/12 7/12
35.7% 58.3%

ﬁ‘ZﬂJ% From pre APS to 3 months or 6 months
50%ZGEDH20%BED ., 60 HERITIIAPSEM Y W A+EFDO A BBINEIE D o 72,
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Results Improvement Value(lV) KOOSYFHE R a7 nE
APSEJhATys A+EEE

KL4 IV

m APS alone APS+ESWT

FiscfAR]  IV(improvement value) : KOOS¥HE) X a7 D&
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Results ¥ & &
KOOS ¥-¥score

o AHUMHEE: 73 ARI39.5+13.9,, 32 H$#51.61£21.7. 60 H#%39.5+22.1
« A+E#f: [ AR[45.0:13.9., 3 »H#%52.5+15.8. 62> H$#55.5113.7
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IDRPIE S
50%%GE D 20%UBGEED . soamicARIR X Y A+ER DO BEIELE D o 72,
BT3P HBO TR E 27208, A+ERTIR60ABRDOFREI -7

FoedAE]  IV(improvement value) : KOOSYI 2 a7 D&
AHEE: (Pre-3M) 12.1+18.4 ,(3-6M) -5.6+8.1
A+E#E: (Pre-3M) 7.5+12.6 (3-6M) 5.1+12.1

?he improvement value of Group A+E is statistically superior to that if Group A-alone in the period of
3-6M). (p=0.026< 0.05%

IVit, 32A%5 565 A%OMHE CA+ER O HARM X b b FEENICHERICE DY o %2,




Discussion 1




Discussion 2 anti-inflammatory effect ({&3r7)




Discussion 3 synergistic effect
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Change in X-ray imaging findings after combined treatment with APS and ESWT

Lateral KL4 Knee OA X-ray findings slightly enlarged 9 joint dehiscence after 26 months

APSEAEKLA A IC1IEIZEEESWT Z it | 7- > B ENRBRDFHERK ?



09-year-old woman KL4 knee OA
continued ESWT after APS for 34months

« BML reduction and increase in cartilage layer on MRI after 34 months?
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Isn't ESWT stimulating endogenous stem cells and increasing cartilage tissue due to the
combination of the effects of PRP’?
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conclusion
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« The effect of severe knee OA after 6 months appeared
to be more effective with the combination of

APS+ESWT than with APS alone.



Thank you tor attention!
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