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O2TEOAPOPITIAA

H rto ouyvn popdn apbpitdoc

27% o€ po apBpwon(oAec ot nAkieg)
50% og >60 eTwv

500.000 TJR /€tog(HMA)



2 UUTTTWHATIKA Beparmeia(movoc) kot Ot Tou
attiou!

>TOXOZ:kaBuotepnon ekpUALONC TOU
xovdpou-avayegvvnon tou!

SYSADOA(Symptomatic Slow Acting Drugs in
OA) or

SMOAD(Structure Modifying OA Drugs)
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PoAoc tou apBplkol xovépou

e 1.A€xetal Kot SLavepeL Ta poptia oTnNV
apBpwaon(to utokeipevo ootouv dexeTall

Alyotepo Bapoc).
e 2.Meilwon tn¢ TPLPNC OTLC KIVAOELC.




APOPIKO2 XONAPO2
KUpla SopLKO oTOoLYELA TOU:
OEMEAIA OYZIA(aggrecan,koAAayovoll,VI)
XONAPOKYTTAPA
Aev €XEL ayyeLa Ko VEUPAL.

ATIOTEAELTOL OTTO TEOCEPELC
(wvec(otadopetikn Broxniikn ocuvBeon Ko
SLOPOPETLKOC TIPOCAVATOALOUOC TWV WVLOLWV
TOU KOAAayovou)
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XovépokuTtTapo

‘Exouv oxnua opatposldec ) eAAeLoeLOEC
Elva apatd, Staomoapta Kot meptparloviol amo tn Bepeiia ovoia
Aev Slatpouvtal eUKOAA
Elvoi ToAU evepya kUTTOPO
bEpouv UTTOOOXELC YLOL KUTTOPOKLIVEC, AUENTIKOUC TIOLPAYOVTEC
napayouv tn BepEALla ovoia
T pAyouV PWTEiVeC kall Eviupa Tou TNV armodopouyv

TO 2HMANTIKOTEPO KYTTAPO TOY XONAPOY NMOY KANEI TA
[MANTA 3E 3XE3H ME TH BIOAOI'IA TOY XONAPOY!




Osuélla ovoia (MATRIX)

* [1pwWTEOYAUKAVEC
e KoAAayovo

* Mn KOANOYOVLKEC TIPWTEIVEC



OEMEAIA OYZIA(matrix)

A Territorial matrix(kovta ota kKutopa)
B.Inter-territorial matrix

Alyo Sdladpopetikn doun kat cuotaon.

A:collagen type VI

B:COMP(cartilage oligomeric matrix protein)
CILP(cartilage intermediate layer protein)

Kowa:koAAayovo turou |l,aggrecan



THE ORGANIZATION OF SPECIFIC CARTILAGE EXTRACELLULAR MATRIX MACROMOLECULES INTO NETWORKS
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NP WTEOYAUKAVEC

1. Protein core filament

2. Glycosaminoglycans

Elval moAuoakxopldLlkEC aAUGLOEC TTOU TIEPLEXOLV
OUCOKYOPLTEC LE EVA OLULVOTEALKO OKPO

e chondroitin sulfate

e keratan sulfate

e glucosamine sulfate
KaBe duocakyapidlo eival apvnTIKA GOPTLOUEVO,
LOPOPLAO KoL CUVOEETAL LLE LOPLOL VEPOU

3. Link protein

4. Hyaluronan (vaAoupoviko)

To oAo cUumAeyua ovopadetal proteoglycane
aggregate (cUuMAEYHO ayypeYKAvNC-Aggrecan)




LYCAN AGGREGATE STRUCTURE AND ORGANIZATION

THE PROTEOG

Domain 1 Domain 2 EGFhomology
CS-chains CS-chains (spliced)

N-linked
oligosaccharides

___-OH

Keratan sulfate : :
Chondroitin sulfate




KoAAayovo ApBpikoU Xovdpou

KoAhayovo Il —— 97-98%

KoAAayovo |
KoAAayovo IX 2-3%

KoAAayovo Xl



COMP(cartilage oligomeric matrix protein)

0,1% tou Yovépou

5 MavVoLLoLOTUTIEG UTIooVAdeC Twv 87000 da

Yav “UmouKETo TouAimec”

Thrombospondin 5

Evwvetal e to koAayovo 1 kot 2

Mropel va evwOel pe 5 dtadopetika eid6n kKoAAayovou
EmttayUvel T Stadikaoieg dnpiovpyiog widiwv

2TOUG eVNALKEC eival otnv interterritorial matrix (otaBepomolel To
Siktuo Twv WIdilwv Tou koAAayovou(IX)

2TOUC QVOTTTUCOOMEVOUC lval otnv territorial matrix dieyeipovtag
TNV mapaywyn widiwv koA\oyovou



THE ORGANIZATION OF SPECIFIC CARTILAGE EXTRACELLULAR MATRIX MACROMOLECULES INTO NETWORKS
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HYALURONAN

[MoAU pakpla aAucida YAUKOGOULVOYAUKOVWV.
AEV EVWVETOL LE KOUUATL TIPWTELVNG

AECLEVETOL OE CUYKEKPLUEVO ONLELO OTO
aggrecan.

AN\nAerdpa pe ta CD-44



LYCAN AGGREGATE STRUCTURE AND ORGANIZATION

THE PROTEOG

Domain 1 Domain 2 EGFhomology
CS-chains CS-chains (spliced)

N-linked
oligosaccharides

___-OH

Keratan sulfate : :
Chondroitin sulfate




Glycosaminoglycans

Restraint of
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Compression
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KuttapoKkivec mou EUITAEKOVTOL OTO UETOBOALCLLO
TOoU apBpLkoL Yovdpou

KataBoALKES PuBULOTLKEG AVOOTOATLKEG AvaoALkeg
IL-1 IL-6 IL-4 |GF-I
TNF-a IL-8 IL-10 TGFpB
IL-17 IL-13 FGF
IL-18 IL-1Ra BMP
LIF INF-y

OSM

LIF = avaloTOATLKOC TPy WV TNG AEUXOLULOLC
OSM = oykootativn-M

BMP = popdoyevetikec MPpwTIEiveEC ooToU



XovoépokuTTapo
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TNFa \ IL-10
AN
X
TIMP
< PAI

20vOeon

Anodéounon




Inflammation Adipose
tissue
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Activation of mediators °
MAPK mPEGS-INOS NF-xB
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: GRO
MMP 9 MCP1
MMP 13 COX-2
ADAMTS-4/-5 PEG-

Inflammation Apoptosis of Osteophyte

Cartilage

A swellin
degenceration &

S chondrocytes formation




OoteoapOpitida kol apOpLKOC XOVOPOC

H IL-1 evepyorolel Ta xovOpokUTTOPA VLo TIOPOY WY
puetaA onpwteacwv (MMP)

e KoA\ayevaon-1 (MMP-1)
e JtpopeAuvoivn-1 (MMP-3)
e [eAatwvaon-92 KD (MMP-9)

e KoA\ayevaon-3 (MMP-13)



2EIPA TETONOTQN 2THN OA:

KAdopata KoAAoyOvou Kol TTPWTEOYAUKAVWV
oeKKpivovtal pEca oto apOpLKo vypo

Awadopol TumoL Kuttapwv (Hoakpodaya KUTTapa
opBOpLkoL VUEVA) POYOKUTTWVOUV QUTA TOL KAGAGLOTOL KOt
EVEPYOTOLOUVTOLL

AuTta ta KUTTapO IToPAyouV :
- lvtepAeukivn -1 (IL-1)
-TNF a

K.QL.




Evepyonmoinon kvttdpov
TOV OPOPLKOV VUEVOL
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SYSADOA:Symptomatic Slow Acting Drugs in
Osteoarthritis

Chondroitin sulfate, diacereine,
avocado/soybean, glucosamine sulfate, and
hyaluronic acid.



MHXANIZMO2 APAZH2 |

ANAZTOAH AMOAOMH2zHz TOY XONAPOY

* AEXZMEYEI TOYZ YNOAOXEIZ THZ INTEPAEYKINHZ -1

MEIQNEI TON AY=HMENO APIOMO YNOAOXEQN THZ INTEPAEYKINHZ -1

* AAPANOMOIEI THN OAO MEK/EPK



MHXANIZMO2 APAZH2 |
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MHXANIZMOz2z APAzH2 |

ANAZTOAH ANMMOAOMH2zHz YINOXONAPIOY O2TOY

* ANAZTOAH EKKPIZHZ INTEPAEYKINHZ -1

* ANAZTOAH ENEPTOMNOIHzZHZ TQN O2TEOKAAZTQN



MHXANIZMO2z APAZH2 I

ENEPITOMOIHZH ZYNOEZHZ AOMIKQN YAIKQN
XONAPOY

* ENEPIOMNoOIHzH NAPATQIHz KOAAATONOY

* ENEPIronoliHzH NAPATQIHz TAYKOZAMINOIAYKANQN

(MPQTEOTAYKANQN)



To VERBORIL®

Aev epeBilel To yooTplko BAEvvoyovo, KaOwe dev
enepPaivel otn ovvOeon Twv MPooTayAavdvwv Onwe To
MzZAOD

Aev mapovuotalelt aAAnAenidpaon pe ta avitpAeypovwdn
KOLL TOL OLVTUTNKTLKAL

Aev MPOKAAEL SLATOPAXEC OTO VEUPLKO KOl KOLPSLOLYYELOLKO
ocvoTnua

MNpoodEpetal yia pakpoyxpovia Beparneia, akoun Kot o€
TOAU NAKIWHEVA ATOUOL



VERBORIL®
ANENIOYMHTEZ ENEPIEIEZ

Awappora (3%)
(Meilwon 8ocoAoyiag os 1caps/nuépa yia 15 npépec)

Avoneia

(AqYn kata ta yevpota)

Xpwon (Badu kitpivo) twv oupwv (25%) KaOw¢
oo AaAAstal.



MEAETH ECHODIAH
VERBORIL®

MoAukevtpikni StAR — tudpAn peAeTn oe O.A. loyiov

Tpononowntikn tng O.A. dpdon tov VERBORIL

Makpoxpovia xopnynon (3 xpovia) pe acpaieia
Arthritis and Rheum. 2001,44;2539-47

Evaluation of the CHOndromodulating effect of DIAcerein
in osteoarthritis of the Hip



ECHODIAH Study
ElocayBevtec aoBeveic (n=673)

§

TuyatomtotnBevtec (n=521)

Placebo(n=259)  d ™ Diacerein (=262
n =114 (45,2) EykatéAewpav n=124(48,6%)
71 OVOTTOTEAEOUOTLKO 48
29 QVETILO. evEpPYELA 65
14 AaAAoC AOyoC 11

n =138 —l i — n=131

(3 years competed trials)
Dougados et al.,Arthritis and Rheumatism 2001.



AoUeveic mou napouvaoiaoav uelwon tou pueocoapdpiov <5mm

Alaoepeivn Placebo
10 £€t0C 29,2% 35,7%
20 £T10C 42,5% 50,2%
30 £10¢ 50,7% (p=0,036) 60,4% (ITT-population)

47,3% (p=0,007) 62,3% (Copleter population)

Helwon 0,13mm 0,19mm (p=0,042)
uecapBpiou

JUVOALKO kEpdoc o€ apdpiLko yovdpo kata 32%

Dougados et al., Arthritis and Rheumatism 2001



AIA2EPEINH:DMOAD

Juuntwuartikn dpaon. (post - hoc analysis)
BeAtiwon tou beiktn Lequesne (p<0,05) otnv opada TG
dlaoepeivnc.

e Meiwaon tou movou otnv opada tng dtaocepeivng (p=0,063)

Avaykn yla oAlkn apdporAaotiki.
Opada placebo: XelpovpynBnkav 50 acBeveic (19,8%)
e Ouada Ataocepeivng:  xewpoupyndnkav 37 acbBbeveig(14,5%)

!

LLELWON TNC avAyKNnG yLa apBpomAaoTikn Katd 26%




YANOYPONIKO OZY




YaAoupoVviko o&u kal O.A.

O.A.: 10 YOAOUPOVLIKO 0V MELWVETOLL
TTOCOTLKO KOlL TTOLOTLKAL
LLE OLTTOTEAECLOL VAL XAVEL
TLC LOLOTNTEC TOU



OA ka1 YO

Melwon Autavtikng, avtikpadaopikng tkavotnta YO.

Melwon pnxavikwy wbotntwy apBpkol xovopou.

Apon ppayuov dtEAevonc pecolapfntwv pAeypovinc.



[TAeovekTAUATA TNG BepaTreiag avatTAnpwaong Tou
IEwdoug

e BeAtiwon tng Altmavonc tng apBpwaong

e ALEYEPON UHEVOKUTTAPWV KOl aU&énon tng mapaywyng evéoyevouq
YaAoupovikou O&goc

* Meilwon tng dAsypovwdouc e€epyacioc otnv apbpwon
EAattwaon tn¢ armodounonc twv mpwteOYAUKaVwWY Tou Yovopou
AvaotoAn tng cuvdeong npootayAavéivng E, (PGE,)
2NUAVTIKN UEIWTN PAEYyLOVWOWY KUTTAPWV OTO apUpLKO UYypPO



E¢wyevec YO

EkxUALopa arto Astpl kokopa 1} opudpaAilo Awpo 1 KOAALEPYELEC
Boaktnplwv.

MB amo 5x 10° pexpt 7x 10°.
Xpovoc {wnc evbopBpka 1-6 NUEPEC



H l SODIUM HYALURONATE I

EvéapOpika evéoiLo Ldlookevaopa



Evasiteic

O2TEOAPOPITIAA
(EkPUALOTLKNA KOLL LETATPOULOTLKA)
Fovatoc
loxlou
MoSoKVNULKN

1S KapTO-ETAKAPTILOU
Quovu



y

Apdaon
To HYALART xopnyoupevo evbéoapBpika :

e AmokaBlota TI¢ LEWO0EAAOTIKES LOLOTNTEC TOU aPOpLKOU
vypou (Almavon apBp. emipavelwv)

e Aleyeipel Ta KUTTAPOA TOU APOPLKOU UEVA VO TTAPAYOUV
duoLoAoyLlko YaAoupoviko o&u

(pappakoloykn dpacn)



y

Apaon

EAcyxeL ta kutTOpa PAEYLOVNG

Mpoayel tnv mapaywyn TIMP-1 (AvactoA£og
LETAANOTIPWTEIVAONG

Apad w¢ ekkaBaplotnc eAevBepwv pLlwv oEuyovou

Melwvel ta enimeda tng OeuKNg kepativng (delktnc
armodounong xovopou)



AVETTIOUUNTEG EVEPVEIEC

ToTKOC TTOVOC OTO ONHELO TNE EyXUONC.
AvtLOpaoTLkoc UdpapBpoc.

YriepBepuia

Kvnouoc.

Aeppatikn avtibpaon oto cnueio yxuonc.



HYALART
TPOMNOMNOIHTIKO TH2
OZTEOAPOPITIAAZ DAPMAKO;

Dougados : 2 peletec pe Socoloyia HYALART
3 evéap. Eyxvoeic ava 3 €Bd. X 4 ¢opEc To £T0¢

Ta amoteAéopata deixyvouv otL n emavalappavopevn avtn evéapBpkn
Xopnynon tnc vaAoupovavnc, MANV th¢ CUUMTWHATIKAG BeATiwonc Twv
oppwotwy, KaBuotepel Kat tnv eEEAEN — emdeivwon Twv ooteoapOLKWV
Sopkwv BAaBwv tou apOikou xovépou

Osteoarthritis and Cartilage 1997, 5:153-160



HYALART 2003

“UK STUDY”
OMAAA HYALART : pneiwon peoapBpiov dwaot. 0,13 mm
OMAAA PLACEBO : pneiwon peoapBpiov dtaot. 0,55 mm
2TATIZTIKH AIADOPA : P=0,02
Inu. ;. OuLaktwvoypadleg EYEVOVTO PO TNC ELOAYWYNC OTNV MEAETN Kot 52

eBéopadec apyotepa.

O acBeveic mov éAafav HYALGAN eixov HkpOTEPN HELWON TOU
pneocapBpiov draoctparoc (emiBpaduvon tng e€€EAEnc tng OA) armo thv
opada Placebo



2UXVOTNTA EYXUCEWV.
Kappac kail cuv. EULAR 2001 J.Reum.2001 :28: S63

200 aoBeveic pe OA yovatwy 5 eyxUoelg/6unvec Ko 3
gyxvoelg/ 3 HAvec.

Yriepoxn Twv 3 eyxUoewv 0oo adopad otouc deiktec Lequesne
kot VAS.

KaAUtepn cUpOpdWON TwV acBevwy.



EmiAoyn okeuaouaro¢ kai poAoc MB.

Avtiloyoc yLa TNV emAoyr okevaopatog pe xapunAo MB n

v nAo.

Ta vpnAov MB okevaopata lowc BonBouv kaAUTepa cav
AUTOVTLKA ) QVTIKPAO ALK OUWE OTIWCE SLamlotwOnKe o€
ueAetn twv Ghosh et al (EULAR 2001) ta okevaopata pe MB

0.6-1.2 KDa avénoav tnv evdoyevn napaywyn YO katd 76%
evw T uPnAotepou MB kata 16%.



2011 Jun;19(6):611-9. Epub 2011 Apr 9.
Therapeutic trajectory following intra-articular hyaluronic acid injection in knee
osteoarthritis--meta-analysis.

4 ] ] i

Source
Tufts Medical Center, Boston, MA, USA.

* Our meta-analysis highlights a therapeutic
trajectory of IAHA for knee OA pain over 6
months post-intervention. With this
additional perspective, we are able to infer
that IAHA is efficacious by 4 weeks,
reaches its peak effectiveness at 8 weeks
and exerts a residual detectable at 24
weeks
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Evaluation of symptomatic slow-acting drugs in
osteoarthritis .

Olivier Bruyere,! Nansa Burlet,? Pierre D Delmas,3 René Rizzoli,* Cyrus Cooper,> and Jean-Yves
Reginster!?

* |n the benefit/risk ratio, the use of chondroitin
sulfate, diacereine, glucosamine sulfate,

avocado/soybean unsaponifiables and
hyaluronic acid could be of potential interest
for the symptomatic management of OA.




2011 Nov;70(11):1957-62. Epub 2011 Aug 17.
A 40-month multicentre, randomised placebo-controlled study to
assess the efficacy and carry-over effect of repeated intra-articular
injections of hyaluronic acid in knee osteoarthritis: the AMELIA project.

* CONCLUSIONS:

* The results of AMELIA offer pioneer evidence that
repeated cycles of intra-articular injections of HA not
only improve knee osteoarthritis symptoms during
the in-between cycle period but also exert a marked
carry-over effect for at least 1 year after the last
cycle. In this respect, it is not possible to establish if
this carry-over effect reflects true osteoarthritis
remission or just a modification of the disease's
natural course
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2005 Apr 18;(2):CD005321.
Viscosupplementation for the treatment of osteoarthritis of the knee.

AUTHORS' CONCLUSIONS:

Viscosupplementation is an effective
treatment for OA of the knee with beneficial
effects: on pain, function and patient global
assessment; and at different post injection
periods but especially at the 5 to 13 week post
injection period.
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2003 Dec 17;290(23):3115-21.
Intra-articular hyaluronic acid in treatment of knee osteoarthritis: a meta-
analysis.

’ ’ ’

Source
The Clinical Epidemiology Research and Training Unit, Boston University
School of Medicine, Boston, Mass, USA.

* CONCLUSION:

e Intra-articular hyaluronic acid has a small effect when
compared with an intra-articular placebo. The presence of
publication bias suggests even this effect may be
overestimated. Compared with lower-molecular-weight
hyaluronic acid, the highest-molecular-weight hyaluronic
acid(SYNVISC) may be more efficacious in treating knee OA,
but heterogeneity of these studies limits definitive
conclusions.
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2009 Nov;13(52):1-148.
The clinical effectiveness of glucosamine and chondroitin supplements in slowing

or arresting progression of osteoarthritis of the knee: a systematic review and
economic evaluation.

University of Aberdeen, UK.

* CONCLUSIONS:There was evidence that
glucosamine sulphate shows some clinical
effectiveness in the treatment of OA of the
knee. Cost-effectiveness was not conclusively
demonstrated.
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2000 Mar 15;283(11):1469-75.
Glucosamine and chondroitin for treatment of osteoarthritis: a systematic
quality assessment and meta-analysis.
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Source
The Arthritis Center, Boston University School of Medicine, Mass 02118, USA

* CONCLUSIONS:

* Trials of glucosamine and chondroitin
preparations for OA symptoms demonstrate
moderate to large effects, but quality issues and
likely publication bias suggest that these effects
are exaggerated. Nevertheless, some degree of
efficacy appears probable for these preparations
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Conclusions: Glucosamine/Chondroitin "
and OA

* Widely used, popular nutritional supplements
for OA

* Evidence based on nonindustry funded studies
suggests no efficacy for OA but little danger.

* Industry bias for G and C trials similar to that
found for other products, including herbal
preparations and supplements used for health

purposes.
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Figure 2 DMOADs that are
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“Doctors pour drugs of which they
know little to cure diseases of
which they know less into human
beings of whom they know
nothing”

Voltaire
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