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ABSTRACT 

143 

HA is a natural biopolymer made up of repeating sequences of disaccharides 
(glucuronic acid and N-acetylglucosamine). In patients with osteoarthritis (OA) synovial 
fluid HA becomes depolymerized, resulting in a decrease in molecular weight and 
elastoviscosity and increasing susceptibility of cartilage to injury. Intra-articular (IA) 
injections of HA lead to restoration of elastoviscosity of the synovial fluid. Moreover, these 
HA preparations are also believed to exert their therapeutic effects in OA via anti­
inflarnmatory and anti-nociceptive effects, normalization of HA synthesis, and 
chondroprotection. Hyalgan® (Fidia S.p.A., Italy) is a viscous solution of highly purified HA 
of well-defined molecular weight (500-730 kD) extracted from rooster combs. In several 
clinical studies, 3 to 5 weekly IA injections of Hyalgan® in patients with OA of the knee are 
superior to placebo and generally well tolerated with sustained improvement of pain and 
functional status. It has also demonstrated that 5 weekly IA injections of Hyalgan® are at least 
as effective as continuous treatment with naproxen for 26 weeks. IA injections of either 
Hyalgan® or methylprednisolone acetate modify a number of structural variables of synovial 
membrane and cartilage of the osteoarthritic human knee towards the appearance of those 
obtained from normal subjects. These provide evidence that Hyalgan ®might possess potential 
structure-modifying activity. Local reactions such as pain, swelling, effusion, warmth or 
redness at the injection site have been reported. Usually such symptoms are minor, transient 
and disappear spontaneously within a few days. Hyalgan ® should therefore be considered in 
patients with OA of the knee who present a history of NSA!Ds intolerance or lack of 
efficacy, or in patients with a relative contraindication to use of the NSA!Ds, such as the 
elderly, or patients with a history of or currently active peptic ulcer disease. 

Key words: hyaluronan, Hyalgan®, osteoarthritis of the knee 

Address correspondence and reprint requests to: Chaichan Sangdee Ph.D., Department of 
Pharmacology, Faculty of Medicine, Chiang Mai University, Chiang Mai 50200, Thailand. 



144 

u11'1l1 

ri fl'IJ 11u1if fll'l 1nui-rn'U1 t 'JAW m'li1 

b~fllJ (osteoarthritis of knee) ii~\ll 
• I ' d u'l~i.'l'lm 'Wfl1J'l'lb 'Yl1'11f11'l1.J1\ll U<l~<l\ll 

A11 lJ 'VJ w <1il1w L\ll u1 "Ii mu.,., t '111 fl1 fll'l 

(symptom modifying drugs) ~flflnq'l'lB 
d d1·. •.1 

b'l1 'lf'I \llbtn tl1ltnu1\ll (analgesics) U1 

·~ dlil'd' ~11'1Jflnt1.'IU'l'l lJ 'lfat\llU'lflU\ll (nonsteroidal 

anti-inflammatory drugs, NSAIDs) bl<!~ 

mm0it1'lflt1~'1fu\llu\llt'l11'li'fl eith'I hn\l11lJ 

U'il~uu 1~ii1111Vl'wimt11fo'U1 hA'li' m~fllJ 
anmh:nl'flu 2 mfo ~'I l~tlrl • 

1. uiu11t mm1111'li m~fllJ~flfln 
,£. 

f;]'l'lli'lf1 (symptomatic slow acting drugs 

in osteoarthritis, SYSADOA
1

) tllum~ 
fl flnq'l'lB'li'1u~iitJ1~a'l'lliN<i&i1 u'l:;m1 tt<i:; 

Ill .<II .QI d 
1.'11 lJ11tl<l\ll A11 lJ \l1 fl'lf11'l11'lfl11<1n l<IU'lf111 

-rmn L\llu'lii~u t'liu NSAIDs 111flmat0iu 

., fl U~'lfii \ll U\ll t'l11'li fl l U'IJ Gl'IJ 

2 
d d .1d • I • Q 

. tll'l'llJ Nm u<IU'Wll u<l'lf11'l\l11l 'IJ'IJ 

hA'llfl'l'li'm~fllJ (disease modifying 

osteoarthritis drugs, DMOAD
1

) 111flm'il 
.q <>I .J .J 1 d<=>1 nl !'I 
t 1un fln'lffl11'W'l11 t11'1'1lJN<1unufl'ln'l~\lln 

" 
rifl'W (chondroprotective drugs) tllum~ii . 

Q • ~ 

N<ll'WlJf11'l'lffllJLL'lflJ ll<l:;/111fl 'lf:;<iflf11'l 

'l'i1a1um:;\lln riflumu 1 u'lifl~t~fllJ 
" 

""'""' V QJ 1 .::!j 

'Yl1'1A<i'Wnm'W1.'l'IJU1.'l'4'W11 hyaluronan 111fl 

hyaluronic acid (HA) U1'iJ:;,)\lllU'IJtl1 

·' 1 2 d d1 ·~ u1~lil'l'l SYSADOA ' 'lf'I HA '11 'li'lmn 

hA'lim~fllJ 1uil'il'ilU'Wii11mu'liu\ll2 t'liu • ® • 
Hyalgan ('ll1m1ntmana 5-7.3 ttau • 

QJ ® Ill 

\l11<i\ll'IJ), Artz ('ll1m1n1m<ina 6 tta'IJ-. . 

Supanimit Teekachunhatean 

• ~) ® :' QJ 

1.2 <il'IJ\l11<i\ll'IJ , Synvisc ('1J111'1Jn 

tm<ilJ<i 7 il1u\l11aiil'Wlta~iia1utJ.,:;nflu~ 
LU'IJL'ila) tuuiu flU1'1 hn\l11lJ u'1'1m1:1Jd 
d • I ,,J ~ d d 
"~ \l1u.,:;1.'l'I A '11'il~11:1.J11:1.Jm'l"'n1fl'l'l tn u1 

~ 1 ,£ 
nuna nm'lflflnf;]'l'lli'llfl'I HA tta~1111 

A n'U1'1'11'1Aiiiin~tl11.'l'IJ 1 'ill rl U1 nu fll'l 1 "Ii 

Hyalgan ® -rn,,.1hA'lim'li1t~flmlhifu 

na lnm·rnflnq'l'lli'llfl'I hyaluronan 

1 u m'l-rn'U1 h Ai m~fl :11 

~. 'i' d Q : 

HA tu'IJ1.'ll'llJ1"1mana'l'ltn\ll'il1nm • 
\l11'1Ll.Jb<llj<i~ (N-acetyl glucosamine Lt<!:; 

glucuronic acid) \J':i:;mru 12,500 fi t~m 
" 

ii11.J'1 '1 ll<i~~flrl'IJLU'IJ1.'11tl polysaccharide 

iitl1m!ntmanatJ.,~mru 4-5 il1u\l11aiilu • 
HA 1utl11'ini'fliim1m'!l:1J'!lua'lfi'I 2.5-

" 3,4 .d QJ ... 

4.0 mg/ml 'lf'11.'l'ILA11~11'il1n syno-

viocytes 'llfl'I synovial tissue 1'W'llW~~'lifl 
d 1 . • 1 . LA<ifl'IJ 111fltl1'1'1i1 ']lb<i~ lJ1'1Jll 'l'I HA 'il:: • 

'l'i1 hl'tl1 l'll'llflii~rua:1Ju&i11u\ll (viscous) 
.d 1.dv r.Jv J' 1 d 

bWfl11<1fl<l'IJ'llfl ll\llllJfl'lleJLA<ifl'IJ 111l11 

ua:;'l'IJlt1'1 HA 'iJ:;'l'i1li1'tl11'1l'li'fliiAru • • 
a:1Ju&ia\l111ciu (elastic) tvlfl\ll\ll'lluu1'1~ . " 
m~'l'i1~fl'lifl !il'lifu HA 1utl11'1l'li'fl~'ltU'IJ 
fl'll'l \J':i:;n flrnh~ ru~'l'i11 i1' tl11'1l'li' flii..f'IAW 

0 • 

'~'""'""" I <:II 4 <flJU\lltJ\l111~'1Jll<i~11'1J\ll ( elastoviscosity) 

'il1nf11'lAn1'11wu11 tl1 l'll'li'fl'il1n'li'fl~ 
l~fllJ (osteoarthritic joints)4-6 iim1m'li'lJ . ~ 

'll'IJ'llfl'I HA <i\ll<i'll1"<1fl 1-3 mg/ml tta:; 

tl1wil'n tm<inaa\lla'lm~fl 1-4 il1u\l11a • 
iilu 'l'i11 i1'tl11'1l'li'flii elastoviscosity <l\ll<i'I 

~'I l ft fl 11°4'IJ1Mdi\l1A11lJtl!tJ111 fl \ll' fl fl1 
I ,£ Cl.I 

m::~nflfl'Wll<I~ synovial tissue mn'll'W \ll'I 

ifum'lu\ll HA t'l11'lifl~t~flmvlfltJ-ru 



Thai J Pharmacol; Vol 24: No 2, May-Aug 2002. 

elastoviscosity 'lleMJ11'll'lii'l ~'l'Vll 11'l'J11'll 
'V 1.d QJ d .. 

'll mn :i.Jl':it:l'l1<l i'li.'IWLLi.'l~(i]WlfULL ':i'l'Ylm~m 
u 

ri'lN<l l ia(i] i'llfll':ilb(i]'lii'l 
I V d J 

(iJ i'l'll i'lt 'WlJ'llW 

• , • • d 1 1 ·~.!! 7 
LLil~'Yll bM'lli'ltl'lili'lW M1 (i](i]'lJIJ 

-"' w d ' (i]llJ ul\l~UWL'lli'l11 HA flllJl':iOU':i':iL'Yll 

i'llfll':i'lli'l'l hA'll i'lt~i'llJ L(i]l'Ji'l1Al'Jf1'11f11iil'l 'l 
J 4 tlw 1 . . J 
'Yl1Ji'lf1LM1JeJl\llf1fll':i 'JU e astOVISCOSlty 'M 

w a mt11 vi' iil'l if 
' ,., , .J' 

1. 1\11 f1fll':i~1 f11'11 b m 'llam w1~Lill'l'l 

wu11 HA ilq'Yltl.r1wm':iei'mau L(iJl'JJJNa 
QJ z . 8-10 
l'JUl'l'l phagocytos1s , cell migra-

. 8,10,12 'V 12,13 
t1on , fll':im~qw lymphocyte 

ua~ fll':iMt'l prostaglandin
14 f1'11f1m~1if 

L1'lwni11f1'Yll'lflll'lill'WUil~LAJJ (physi­

cochemical mechanism) ~hi'illL'Wl~LLil~ 
1 . .J <j) ..... 1 <V "" 8 15 16 

!-ltf11'J1'lli'l'lf1Uf1'1 f1'Y11'1Lilfl'll1'Yll'Jl ' ' 

~.fwtlJ~I 
2. HA lJ(]'Yli'i':i~'lU 1(i]'ll'lLuWNa 

'V .i 'V QJ A' <V 

'Yll'lCJi'llJl\llf1(]'YliJ(iJ11Ji'lf1LflU 1Ji'lf11\llf11J l'J'l 

flllJ1':i!lil(i]A11lJL'lilJ'liW'lli'l'l pain mediators 

(L'liw bradykinin LLa~ prostaglandin E2 ) 

1 wJ11'11'11 i'l'lli'l'l'li i'l~!l m Mdu1ii1'liei'mau
17 

u 

QJ d ""'.J 
LLil~flllJ1':i!lf1f1Lf)U (entrap) fll"Hl'llJ'YI 

J • w ti 
lf11'J1'lli'l'lf1UA11lJ 1(i] (pain substances) 

111w1milna'lli'l'l HA ti'l'l
18 ':i1lJ~'lflllJ1':i!1 

' 
LA~i'lu~w~~1mu 'lw'lii'l l'll 1iiil1'.ium11J{ 

u 

" ~ • 1· i:if1tl\lU (pain receptors) ~nm~qw "1l'Jlf1 
;f 19-20 
'llW 

(in vitro) 
' . 

WU11 HA flllJ1':i!lf1':i~"1W 
' • J .[ , vw ' 

synoviocytes 'lJCJ'l'lli'l'YIWi'llJ bMfl'lLA':il~M 

d .J' 21 
HA L'WlJ'llW 

4. 1\11 n f11 ':i i'1 n i,n 'l w mm Vl'YI vi i1 i'l'l 

wu11 HA l1q'Yltllli'l'ltlWfll':iYi1mum~vin 
u 

<law (chondroprotective effects) l(iJl'J 
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• • m~qwfll':i<l':il'l tissue inhibitors of 
22 "" z 

metalloproteinases (TIMP-1) Lli.'l~l'JUl'J'l 

.. ' d <'54 ""' 
f11 ':i'Yl1 mu m~vi n CJ i'lW'll i'l'l LlJ vim i'lV1'll11w1 -

u 

l(i]':iWil (neutrophil-mediated cartilage 

degradation) 
23 

1J i'l f11\l1 nil'il'l m lJl':i !1'1 (iJ fll':i 

0 • d "' 
'Ylli.'lll'lf1'l~l{Jf1 i'l i'lW'Yllf1"11\llf1 interleukin-1, 

degradative enzyme LLil~ oxygen-derived 

free radicals
24 

l\llf1fll':iAf11'11lwtlllll'Yl"1i.'li'l'l 

~11mMdu1tl111'l'Lnvi hA'llm~i'llJ 25 ' 26 wu11 
u 

HA U'llJN<l'll~<li'lfll':iLfl(iJ hA lllili'l(iJl\llJi.'l(iJ 

f11'l L ti~ l'J 1J LL ti il'l 'Yll'l 'W l'J1 '5fli11 'W~ Lfl (iJ tlU 

n .,~vi n ei CJWLLa~~w n .,~vi n 'Ii n ':i~VI n ei i'lW 
u u u 

( subchondral bone) 

Ulff'lll\l<IW1111 fllilf (pharmacokinetics) 

"IJCJ'l hyaluronan 

I <V 'V..J.J' .d 
11 HA flllJ1':i!lf1':i~l\lll'llil1L'lll<tlWi'ltl'li'l'lli'l'l 

u 

'llB 1vi'mh'l':i1"1L~1 1viuwum1m'lll-l'llwm 
u 

~vi 'l wJ11'll'lii'l lilllJvl11'llLAtl'galf lJ'lii'l (joint . ~ . 
capsule) LflWLi'lW (ligaments) LLil~f1mlJ 

Lil'i'l~i'lU'li'lU'lii'lllllmhiilu HA 1111n1'5'111 
u u 

CJi'lf11\llf1J11'll'lii'l 1vi'mu'lw 2-3 1w (l1il1 

A~'l~1111t1.,~mru 10.2-13.2 ~11m uii'1 

' ~ w 'i' 27 ' J !'I d 
LL1111J1M1Jf1 b!-ltilf1'1) LLlil HA 'Yli'll'J blJLl'JCJ 

' u 

i1J'llmfwmlJ1'l11A'li'lU1vi'w1w 7 1w HA ~ 
' u • ''l 'V ..... 'VJ 0 QI 

i'll'J W'll i'll\l~f1'l~l\lll'Jlil1L'lll<t':i~UUWJLMiliN 
u u 

' . 
0 ""' ' 0 QI 

uan1 f1 mm l'l'Yllil CJ lJWl L Mil i'l'l 
u 

i'l CJf11\llf1~1'lflll'J 1"1 i'lU1'l':i1(iJ L~1 l(iJl'Ji'l1Al'lf1'1 

1nm':i'5'utnu (uptake) l\llf1~L'll'WL111i'l{'lli'J'l 

Li'lWLVlllL~l'lm'lla<i° (endothelial cell) ~i'ltj 
'l w iil u 

28 
w i'l 111\11 nil' il'l wu m'l'5'rnnuri1w 
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• d. 1 
miu (minor uptake) 'Yl:IJllJU<I~ ?Jm~~fl 

mh~ hn~llJ tl'~il HA ~~iltl1v11Tfl LlJb<lfj<I 
;o<:ill .d.d QJ I 

~1 fl fl <ITW '11 'IN 'Y1 fl fl?JU fl fl fl 'ill fl 11~ fl1 !J'Yll~ 
" 

1~ 1~m.hwm~U1'1Jfl11mfl~ (glomerular 

f 'l . )29 1 trat10n 

"' " - -- ® 1 u1~'1'1'liHl<l'Y11~1'1<1'Wfl?Jfl~ Hyalgan 'W 

fl11i'fl'M1 °hl'l'ilBt°lill~fl lJ 

® "' -Hyalgan (Fidia S.p.A., u1~1'1'11'1fl 

~1~) ~1'1Jflflmllu~i1 "am1flu" 1tlu<111 
<:II .::J.,. ,£,d 

<l~<ll!J'l1'1J~?Jfl~ HA 'Y1U1'f'Yl!ifl!Jl~!J~!J1~ 

(highly purified HA) aii'~'illfl'l1~fl'IJ1fi\il1 

~(rooster comb) iltl1m!flLlJl<lfl<I 5-7.3 " . 
ll<l'IJ ~1 <1\il'IJ U<l~iJ 1'111lJl '5 lJ'il'IJ 1 0 iJ <il\-

-~ v 1!ifll'j'jfl'tfl 

?Jfl~11w<i~fltilJ • 
- . 
11lJ~'IJ 

A+ p 

A 

HA-1 A+ HA 

HA-3 A+ HA 

HA-5 A +HA 

7 

p 

HA 

HA 

Supanimit Teekachunhatean 

® Q/ QI 

Hyalgan flUfl111fl'M1'11<1flfl 

'illflfl11Afl'M111UU double blind 

randomized placebo and arthrocentesis 
30 d ' •.•1 • ' 4 controlled study '1MUU~l(ju1!J?Jfll?JltafllJ 

~iltl11mi'Bflri1~il'flu 3 il<1lili~1 'ii1u1u 

lOO 11u flflmtlu 5 fltilJ1li11ii'u fam1w • ' 1 •v v v 1"' .J <l"fl<llJ ~1Ufll'fifl'Ml~Mll<I~~ 1 b'IJ~111~'11 • 
1 11<1~ hi'i'um1t11~1ilulil'111 tl1w1~ 'l 1rlfl 

0 "" ' .... .... ""' 

60 ~llJ<ll~U 'WU11 60 1'1J'l1<1~'illflill'I 
• 4 

ml'li'~ 111fl mm1tl1~vru"11'1<1flu 1 '111 11<1~ 

Lequesne's functional 
I .d. !V 

<ll'l<l~'illfll'l111lJ~'IJ 

v 

1'1J'Yl 

14 21 

p p 

HA 

HA HA 

index ?Jfl~YJflfl~lJ 

UWfltilJ~11il-ru • 

28 

p 

HA 

... ® IV !V I ... ;f; ... 
HA-1 = fl1'jil\'l Hyalgan Ll11lJaLlJ1 L\'W~\'l'j~Ll'lm 

'"" @.,111'""tJ o' :::~ l: o"' 
HA-3, HA-5 = fl1'jil\'l Hyalgan LlJ1lJablJ1 5 l'l11'1ll•l'l'j~ 'l1'U1U 3 Lill• 5 m~ l'l11Jil11'1U 

•· • r1. 1"'• .i A= fl1'jL'J1•lJBLlJ1 (arthrocentesis) LLil11()1'1Ul lllJBBBfl lHl'llJ1fll'l~l'l 

A 
1 
= mwil1•'limll1LL~1a.iilm.,l'll'ltl11miaaan • 

P = S11'1il8fl (placebo) ~~1~LLfi <ll'rn•ma buffered saline 2 iiiililil'l., 
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® :; :; 
Hyalgan 3 l'l'NLLa~ 5 fl1~ (HA-3 LL<!~ 

HA-5) iJii1a~rn~mnrii1LLa~iJuua1\oJ'ty 
QQ .i ~ ~ ' .i ( _,.i • 

m~<HHiH!JfH'Yll'JUf1Uf1<1:1J<l'W 1u'Yl 1) LL!J • • 
i1 hi 'WU m1 mL\ll n vi1~m~ a1i &h~11i1~ n<i 1J • 

<V I I <::.I 

HA-3 nu HA-5 LL\llf1<l!J HA-5 !JLL'W1 • 
t iJ' !J'IHM f111\ll auamM Lfll'l111J~~ni1nci1J • 

~I' ""' @ v v , 
HA-3 i'11u11f111ilfl Hyalgan L'lll'llfH'lll 
.,., ,,. :;,..,J.,., <:II,?::"""' 
atlA111a~fl1~\llmua~nu 3 111.i 5 fl1~ 1J 

U1~ l\'YJ GJll 'W 1Uf111-i'f11'11L1fl'ilaL'li1 L~el !J 

90 

60 

50 

40 

30 

20 

10 

0 

2 
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uamnnif u~iJm1Anmuuu ran­

domized, placebo controlled, blind 
31 1 ._., .,. • ' .i .i 

observer study 'W~u11'lb1fl'llfH'll1L<lel!J'Yl 

~ d 

!J Kellgren and Lawrence grade II 111.i 

III ( ~mflN'W1f1) Lfll'IL tl~urn iiuu1~11i1~ 

""' ® "" """"' v !V • f111ilfl Hyalgan 2 1Jaaafl1L'lll'll<H'll1 
• • • 

atlf11'!.fa~fl-i'~·:n!J 5 fl-i'~ fium15f!tl1 

Lf1~m'll1'1la (mvman) ua~&ifl\lll1JNa11'1~ 

5flmfl{~LL1f1'Wl'W 6 L~el'W 'WUi1nci1J~1~ • 
.... ® ""' ftl """ 1U Hyalgan !Jfl~LL'W'Wfl11!Ju1fl'IJOl~Lfl'W 

~ 1ni1n~1J u111 a an a fi1~ iJuua1 loJ'!]J'Yll~ 

• 

' ~ ~ 

~'WVI 60 

ti .. ' .J .J1 'ti Q .; 1 .; ~ 'II 1 fllLlrnU (mean± SD) 1rn-; visual analogue scale (VAS) 'II 'IJ 1"L!J'IJfl1l!Jtl1fl'11W"LflaD'IJ lnL!JD 

L~1J:i'n1:11Lrn"1-1a1fom 60 1u '11a1ntj1J~1aEi11i1'11hn~1J (n= 20 flu1ntj1J) *p<0.005 Lrlmll'iuu 

... QJ I ~ I .J1'11QJ ... ® ... II' I 

L'llUUflUUl\la1Jfl fl11L'l"L'111 LLa" HA (HA-1 1'1!JlU01fllj!J'll fl1Ufll1\!lil Hyalgan L'lll'llDLlll 

4 .t: Q ..J <"I I .J1 IO'QJ ... ® OI Ill I ""ml II ::: 
L'VW1fl11LflU1 o1U HA-3, HA-5 1'1!J1U01fllj!J'll fl1Ufl11\!fl Hyalgan L'111'llDLll1 <lufl11'1a"fl1~ 

ii1mu 3 LLa" 5 fl~1 L'111J~1~u) (~flLLlla~•1man<111'11~a11-11J1ma'11 30) 
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v d "" d "" .J 
'lJBmUlJfll'lllJ) Hilfl'W'YI 4 LL<llL~fl'W'YI 6 

( 1tl~ 2) 'WBn'il111du~vm11 n<i1J~1iilfu 
u ' 

Hyalgan ® ii Lequesne's functional index 
' o I I I .::t 

( ~il1AN'W1fl) ~1f111fl~1Jt11'11<lflflfltn~IJ 
<V 0 <V """"' d tJ ~ ~tl ,,J 
'WUi:flAf.\J'Yll~flll~ LIJB 'llLIJ'W ll.I fl ~1'11'YI 

5 (p=0.03) LWIL~fl'W~ 2 (p=0.04) LL\lJ 
~ .J :; .:,I I 

L~fl'W'YI 4 'W'WW1JLVW~A111JU~fHlll~LL1J1J 

!'.J • -<>.! ® 
fllM (p=0.053) fl1U11fll'l'il~ Hyalgan 

'VV ,JJ_ ""tJ o' :;, ..J <V 

L'lll'IJ BL'lll'YI WBIJ fl ~1'11 <llA':i~~ BL 'W fl~f1'W 

5 A~~ iitl"i1a'Ylllmwmi1B1111m'l1<iBn 

u<i1fl11J11llAiU":i1a'Yllln1wn1":iu":i":iL'Yl1 

tJ1~ 1iil'Wl'WB~l~UBU 6 L~B'W 

~ 70 
(/) 

:;; 
(p 

IE 60 ri 
~ 

qci: 
ci: 

qri 
~ 

;! 50 
«ti> 
~ 

~~ 

a .,. 
40 ti> 

C" 
-;:I 
ri 
r 
C" 30 cc 
;! 
;! 
::Ji 

" cc 20 

~tl1111'1f 0 ~tl1111'1f 5 

Supanimit Teekachunhatean 

'illflfll":iAmnuuu prospective, 

randomized, single blind, placebo 
32 , •.•1 'f • <I .J~ 

controlled trial b'WNu1Ub'lA'lJBWBIJ'YllJ 
u 

• ® 
tl11'W'llB 110 ":ilU T~ut'!l' Hyalgan 

tl
.::t ..,. <V ® .col 

L ":iU1JL'YIU1Jfl1J vehicle 'llfl~ Hyalgan 'il~ 

VVl<Vtl o' ,1;,_.J <V 

L'lll'IJBL'lllfl ~1'11<l1A":i~~fll'Wflifl'W 4 

~tl , tJ ~ ~tl ,,J 
fl ~1'11 LL<ll 'JlllJ'WN<l ll.I fl ~1'11'YI 7 

u<i= 52 (iru'il1m~1Jfnm) m'liimndii~ 
u1u 95 ":ilU 1iilfum"ifnm'il'WA":i1Jfl1'11'W~ 

wu11 ru atJ~1l1'~ 1 c 4 atJ~1'11''11a~'il1n 

U~A~~~~VllU) ~U1Ul'Wfl~IJ Hyalgan ® lJ 
Q.f ..J tl.:ol .::t <V I 

fllfll":i~'IJ'WLIJBL ":iUUL 'YIU1Jfl1Jfl<l1JA11JAIJ 
' ' 

11<i11AB visual analogue score (VAS) 

--+--- m1rn~n (n=41) 

__,,_ Hyalgan (n=39) 
P=0.0049 

P=0.0124 

P=0.0572 

.. 
Li11'EIU 2 

.. 
Li11'EIU 4 

.. 
Li11'EIU 6 

'iU~ 2 ~1b\l~EI (mean ± SEM) 'llo~ visual analogue scale (VAS) ITT1l"1Jmi1uvi111Jtl1VJm;u"1~1J'llo~ 
u 
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'IJeNfllflTHb~n11111.N -35.5±26.4 ITil'JU 

nu -25.8±21.4 ii<11illJlil'l (p=0.03) 

Lli:l~ Lequesne's functional index l.l\ill.l'I 
d w 

-3.8±4.3 t'l'll'JUflU -2.3±3.3 fl~LL'll'll 

) 
d ·' ~ •.1 .. d (p=0.03 11<1nlJeJu'l~llJ'llWl.l fl.I <luli11VJ'Yl 

52 (1 llVJ'1'1~1flU\ill'l1Af'ILl'lfl) wu11N' 
" 

n 11 ") 1 @ <V .co! 

u11'1 L'llfl~lJ Hyalgan l'l'llJ Lequesne's 
. . ! I I I .co! 

funct10nal mdex li11fl11fli:llJA1UfllJfll'J1'1lJ 
' ' 

umhl'i'1Ym"a1i&i (-4.4±5.l 
d 

-2.7±4.1 A~1mu, ~u'Yl 3) 

d • 

l'Yll'IUflU 

~1 fl ~" m lJ m 'l 0 fl w1 ~ fl <i11 m '111" Iii u 
·'1 V1 _,. ® V V I .J 

weia1u \i111 fl1'lil\il Hyalgan l'll1'1lelb'll1'Yl 

1~eilJatJ1i111'1<1~fl.f"~mdei"ilu 3-5 Af" ii 

~ 0 ;! 
;! 
~ 
~ ,, 

-1 (>: 
"7 ~ 

"' x .. (]) 
"7 "O -2 
c;:; .!: 

";;:! 
~ o; 
~ 

-3 ;! c 
0 ill +:; 

-~c;:; CJ 
";;:! c 

-4 ~ 2 (1" 
r "' c ·cu 

c -5 
"' (]) 
:::J 
O" 

-6 (]) 

-' 

0 7 14 
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mm'ltlA'IU'l~i:l'l'liimw 11ilmu ( mh'IUeJl'I 

2 1~eiu~" 1 ti 11&1111~m'lAflw1) lil1mV11iJ 

if HA ~'l~li11UlW1~flmhA'li'm~eilJ 
.I I ' 1 ~ d u'lnll'Yl SYSADOA fll'l1'1 'lflli11lJ !We! 

A'IU'l~i:l'Yl1i111w m'l~flw11 li' m1u1u~"tu 
~,.d. d ® 
lJfl1'l~1fl1'11'Ylll<l\il'l11fl1'lil\il Hyalgan 1 

'lf\il (5 l~lJ) 'Ylfl 'l 6 l~eJ'lliiWi:'IU'l'll'Yl1 
' ' .I 1 • ,-,d~ fllfl1'lu1\il \illill.leJ\il'l~l'l~l1<11 2 u'Yllil\illi11lJ 

~Jl.'133 

d w 
l'Yll'IUflU NSAIDs 

® 
Hyalgan 

Altman lli:l~ Moskowitz 'l11fl1'l 

Afl1'1111UU double blind, double dummy, 

placebo and naproxen controlled, 

-+- tn1!1i:l"1fl (n=46) 

-111- Hyalgan (n=49) 

__ ,, ·-r ·- -------i 

21 28 35 42 49 56 

1\l<11 (iu~n~J 

.Id ' ,J ) .1.J .I . . • d 
;\Ul'I 3 rl1LW01J (mean ± SD ~B1nl'lLuoffWLLuiNmM Lequesne's functional mdex ru nm•rn 1 LIJB 

Lfiaunul'i1L~1J.i'1J~B1n~w~1i;Jfo Hyalgan ® Lrn"m1rnan (tii'lilLLua11nmamn>1i118H11J1ma~ 
32) 
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stratified, randomized, multicenter trial" 

1lJt11"1'J"L1m 26 atl(ln1'i' 1t1r-Ttl11'Jtw1'1la 
u 

1th1~mmuu laJ'Y111ummt'l (idiopathic 
JQ 

OA) 495 111'J'YllJ Kellgren and Lawrence 

grade II ..,-:ia III llilm1ti~rJu11'JaarnlJt1 3 

f1~1Jfia 

® 1 1) f1~1J Hyalgan ~{Ul'Jllil'~ 

f1ri11Qlil1-51-5B1 '111 atJ lil11'f '1" A f~ ~el L ti a~ nt1 

5 atlli111'f ~11Jnum1futJ1"'Ylltll'J1'11'1Bf1 

2) f1rilJl'l1'11'1Bf1 1~{Uf111Qliltfi • 

60 -

~ 

(/) 
50 

~ 
(!" 

6 
;;i: 40 -~ 

qu;; 
&;; 

q;;i: 
~ 

6 30 
(" 

"';;:I 
;;i: 
r 

20 (" 
Ci: 
;! 
;! 
~ 
~ 

" 10 
Ci: 

0 

0 4 8 

Supanimit Teekachunhatean 

3) f1~1J naproxen 1~fUf111Qlill'Jl 

'li11'51~t11'1flJ't11~fl1'11il'~ atlli111'101"Af~~a 
1tia~ii't1 5 atllil11'i' ~11Jii'um1fut11"mt1 
naproxen 

t1 an'il1 nil' if~ B1.it\Jl\ll l l1'lJf1f1~1J 1'1lm 

"W1111'li\ll11Jaoi l~1rlaiiaim1tl1lil N<im1 

0f11'11 Ll<l lil~il rJ U 1 l'J 'YI f1 f1 ri IJ iJ A~ II ti ti A11 IJ 
u • • 

tl1lil<ililM'llru~1il\t11~1'J"'Yi1~ 50 1/J\ll ( 1tl~ 
• u 

I I ® _,,,. : 1 I 

4) ll\llf1~1J Hyalgan IJA~lltltl\lllf111f1~1J 

m'll<ianmh~iiil'mhl'ltym~aiiil\ (p<O. 05 
~ti .. J 

ru a lill'll'YI 4, 5, 12, 21 1101" 26; 

ANCOVA, p=0.010, repeated measure 

--+-- Hyalgan (n= 105) 

-o-- m"Ha~n (n=115) 

_.__ Naproxen (n=113) 

12 16 20 24 

Jtlll 4 Ylll\l~!J (mean) 'IJB1 visual analogue scale (VAS) ll1ihh•Lih.J~111JU1~lJW•L&im•a•m1 50 vllil 
QJ ~ ..i ® 

lJB1ntj1Jmati11vmn1Jntj1J *p<0.05 11Jmtl'.larniiauntj1J Hyalgan iluntj1Jm"Haan (lii~11tla1 

•nmanm~ri11li1"H1J1urn'll 34) 
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d ~ ~ti ;d 
analysis) LL<i::UJilVfill'Hl.11 ru a fil111'YI 26 

wu11a1ilri1u'llil'1rj'tl1ulwntjlJ Hyalgan ® 

( 4 7 .6%) ~1l.iilm1111tl11ilM~iltl1ffWil!J 
d , , 

lJlfi lJlJlfin11fi~lJ!J111'1ilfi (33.1%, 

p=0.04) LL<i::ntjlJ naproxen (36.9%, 

p=0.22) 

'il1nOrJu1untjlJ Hyalgan ® U'1il Western 

Ontario and McMaster Universities 

(WOMAC) Osteoarthritis Index (fililll'l 
u 

r.iu1n) ~1'll'tl1::d1um11Jtl1fil (pain 

subscale) 

(physical function subscale) &ini1nzjmn 

1101 il nil ti1~ilu mh l'lqj'Vl1'1<f ii iii ri1u r.i 01'll'1~ 

Lifo~ifu illf111tl1fil ru ~1LL11U~~Qfil!Jl'WU 

1., ~ , ® 
filUil!JL'Wfi~lJ Hyalgan (38/164 11!J = 

.J ,,,. Q.I ..,. 

23%) LlJilL'Ylt1UfiUf111\:lfil!J111'1ilfi 

(221168 11u = 13%, p<o.001) 1u'llru:: 
,J 1 'V ""' I 

'Vlfl~lJ naproxen WUN<l'lll~Ll'l!J~filil1::uu 

'Vll~L&\'Wil11111 (68/163 11!J = 41%) 
I I ® .cl! I 

mnm1n~lJ Hyalgan (29%) 111iln~lJ 

m1101!ln c 36%) !lti1'1ilumhl'll\!'Yl1~aiiiil 

® "' a1tli11111Ulil Hyalgan 5 L'lllJilm1 

U11L 'Yl1 illf111tl1fil LL<i::rh L 'li'1111'tl1~l'W'llil~ 

i m~1&i~u 1 u1::u::m1 u iln'il1nil'u~iltl1:: 
a'YJ!lmw 1l.iu!l!J 1tlni111111'll' naproxen ~il 

® • tld ti 
N<l'llil~ Hyalgan fililn11L <ll'l'WLL '1~ 

1 'ih ll'l1~af1~'!Jil~im·1.h~ t~il 1J 

'illfif111AffH1LLUU prospective, 

randomized, controlled study
35 

Lll'W1::t1:: 

nm 1 tJ LfilmLu~~tl1t1hl'lim~1L~illJ 
u 
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1"'"" ®<>I 'V'V<Vtl ; 
<fil~ fil1U Hyalgan ufilL'lll'llil<f fil111'1:: 

l'l~~~mdil~nu 3 l'l~~ (omliu 1 'lffilm1 • 
fffHl) LL<i::1-ti'.J'1'Yln 3 L&iill.J 11lJ~'1~1.J 3 • 

~ • ti ~ tld ti "lflilf1111fflfl LL'11 1::1lJ1.Jf111L <l!Jl.JLL '1~ 

Lil~ Ll'l1'1<1f1~ Lfilum1a!l~n<i'il~Li11tl\ll11'il 

amwi il ( anthroscopy) LL<l::l.h N<l L 'W~b~ 

fi il 1.J lJl L ti~ ti UL fi ti U fl U°li1~ 11<J''1m1f n 'Hl 

m 1 i'l n'H10 ii rJ tl1u~hl-rum1f n 'Hl'ill.J 1'l 1u 

• "' ._., ' ® f11111.Jfil 36 11tl Lu'W~u1!Jfi~lJ Hyalgan 
, d d 

19 11u Lrn::mmmul'llJ!ln 1 7 11t1 LlJil • • 
tl1::LilunzjlJ~hi'-ru Hyalgan ® Ltl~uu 
LViuununciiJmUl'llJ wui1i1 Society of • • 
French Arthroscopy (SFA) scoring 

system Lri1nu +3. 7 ±7 .3 Ltl~urnfit1unu 

+9.0±11.5 (p=0.05) LL<i::m1tl1::Lilu 

(overall 

assessment of chondropathy) ilii1Lri1nu 

+5.1±12.1 Ltl~t1rnfit1unu 16.7±18.3 

(p=0.016) [11lJltlL11\ll: lil'lfil'1iii'1LLt11i1'1 • 
i 1.J LL ti 1W1.J L fil tl\ll 1~ fl U 1'111 lJ L ~il lJ'll !l'1?f fl 

L~l] LL<ffil'1llfitjlJ~1!ilfu Hyalgan ® ilm1 

L~fl m 'ii~ Ll'l1'1<lf 1'1U fl t1 ni1 mi lJl'l1U l'llJ • • 
fla1'1ilumhl'll\!'Yll'1<1iiiil a1tli1m11 'Ii' 

® ~ -~ ~ "' d Hyalgan LL UU 111'lf1 3 "lflil 11.J 1 u fll'il'il::lJ 

r.i <i'lf::<iflm1L tl~umL tl<i'1 Lil~ Ll'l1~af1~'ll fl~ 
.,.J.t1· 1· 'llilL'lll'YJL<lfllJ fil f111'Ylfil<lfl~ 11!J1LLUU 

L&it11nu 1 ut11::L 'Yli'la'1nl]'H~l'i1~u'i\1n 11 

0uu 1u~tl1t1~<1iJ'1'l1Li1fum1fn'H1 
u u 

'51u1u 408 11iJ Lfil!J Jubb LL<i::l'lru::" 1-tl' 

.J..., 'V'V "" 

N <l'Yl<ll.J U <!1.Jl.J f111'YJ fil '1 fl'1'll1'1\ll1.J fll 1\:lfil • 
Hyalgan ® LLuu1-H.J'1 3 "lflili11!JL1.J 1 ti 
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'111 tJ'li~" B fll 'JLL AU LVl'll B..:i'liB..:ii1..:imt11 u L'li1 

mh..:iilumhl'lqr111..:iaiii1i 

Pasquali Ronchetti LL<1:;mu:;
37 vh 

fll':iA 11u11 u r% u1t1 t ':il'lV m'lf 1 L~B u famfa..:i 
u .... 

nifB'ILVl 1u1u'lfB LL<l::\il'JTil LEI B11 :IJ'll B • 
(synovial membranes) 

' ~ ~ <l'Yl':i':i i'l'll LL lJ lJ!i'l':i :IJ ~11 LL<!:; LL lJlJ B L<l fl \il':i B'W 

1 u'l11..:i ri B'W m 'l-i'11 u1 LL<i'1tl1 m L u~arn Yi au 

Cl "'4 .,,. . " 

11':i1l'il\iltllaL\iltl':iBtl\il (me thy lprednisolone 

) 
w v ""'.,I " :; 1 ..J .,,, 

acetate L'lll'llB<fu\illl1<1:;1'J'J'l\il1JL'WB'lfl'IJ 3 
• 

au \ill'H wui1Vf..:i aB..:i n ril.J ii l'J:;u uu m., • 
"" .d~I ""' ' v BflL<flJ'Vlu'J:;L:IJ'W'illflfll':i<f B'lfl<I B'I 

( Vl'i!l':i!lll'illfli1'fl'H!ll:;'lJ B'I L if <JL~B ,jl'W1'1l 

L'li<i.J LL<l~'tl<IB\ilL~B\il) <l\il<l'l'illfl'lf1'1nB'll 

..... ' ,,. "" " .,,, ""'""' ..J 
':ifl'Hl Btll'l:IJ'WtlalAqj'Vll'l<!fJ\il LL<l:;t:IJ B 

0 ..... ""' ' .J 91 

'ii 1 LL 'W fl" n uru:;'VJl..:i'il" fll tl1 ill A'll B'I LEIB 11 :IJ • • 
L'li<i<l'BBmllu 3 .ffu f'iB 

1) .ffu synovial lining ~'IL liu.ffu 

uua\il~mii1i\ilnu'l1B..:ii1..:imu 1 u'lf B 
• u • .J • 

2) ii'u sublining 'li'ILU'Wii'unm..:i 

3) .ffu subsynovium ~..:iLllu.ffu11ii' 

wui111~u~11ii'-i'u Hyalgan ® iim'l 

L U~tl'WLL U<1..:ii1'11uru:;'lJ B'I synoviocytes 1 u 

.ffuuu~\il (lining cells) 1u1uYi.im..:i~~~'W 
( Aiflt1A~..:inrn~B'ljl.JVB'llB'IA'WUfli1i) 11ri11 

fl B ii fll ':i Lu~ ti 'W fll ':i L ~ti'! lll1LLlJlJ11 <ll a.ff u 
(multilayer) :IJlL U'WLL uu.ffm~t11'1'1~B<IB'1 
.ffu (mono- /bilayer) LL<1:;iirn'l'5'ull11nu 

(aggregate) '11 B'I L'li<1.l<1\il<l'l 1ll'h..:iiiil't1 

a1~ t\J'Vll'l<fii iii 'W B fl'ill nil fll 'l'li:IJ ~l'W 11'1 B \il 

Supanimit Teekachunhatean 

L~ 0\il (vascular permeability) 1 u.ffu 
sub lining LL<i::4l'W1'W'llB'1'1'1<1B\il L~B\il 1mYu 

subsynovium U'l<l\ilMf!Ul'liiil't1a1~ru'Vll..:i 

ai\&ilii'1t1 1u'llru~~fl~:IJ methylpredni­

solone acetate iim'l<l\ilMBu1..:iilil't1a1~qj 

'llB'lfll':i\illtl (necrosis) 'llBWlf<l<l1'W.ff'll 

lining LL<i:; sublining ·nu~..:i,j1u1u mast 

cell 1u.ffu sublining BUl'I hn\ill:IJ wui1 

Ell rf ..:i <I B'l'liU \il ii LL 'IJ 1LU:IJ~fiB1'IfL0 \il N <I~ 
(LL~hiwuuaa1~'1J'Vll'lai;\&i) AB iim:rn\il 

0 ... .Jq 1 ' 
'ill'W1'WL'li<l<l'Vl:IJ'll'Wl\il '11'1J (hypertrophic 

cells) LL<J:;L ~:IJ,jl'W1'WL'li<l'1'Vl'l'ln'J:;<f1tJ 
(spindle-shaped cells) 1u.ffu lining 'WBfl 

• <>I CV <> d .:!ii 

'ill fl 'll ti'! <I \il 'ii l 'W 1 'll 'll eH L:IJ \il L <I B \il'lll1 

(macrophages, lymphocytes) LL<ln'li<i<l°'l'll 

ifu (adipocytes) \il<IB\il'il'W<l\ilfll':ilJ1:1J'llB'I 

L'li<i<i1m~BiuvB.ffu~11il\ilmlii'1a Bu1..:i hn • 
_ ,.i • I .J ' ~ 

\ill:IJ fll'JL u<lil'WLL u<l'l'Vlfl<ll1:1Jlal:IJl':ifJL 11'W 

1!ii'ii'\il1'WV1lL~B:IJ'liU\ilU!ij:IJiJil (primary 

OA) :IJlflflll'liU\ilVJ&itiiJil (secondary 

) 
d .,,. d Q,I .lJ 

OA 'li'l:IJ<flL11\il:IJl'illflfll':ilJl\ilL'illJ \il'l'll'W • 
~..:i a'lu11ii'i1'il1nm'l011u1 LL uu&i\il m1uN"1 u • 
'J:;a:;nm him1u11 (medium term) mrf..:i 

<f B'l'liU \il ii N <lrll 1 'lfL~ B'lf :IJ'll B'!.J' fl~ L~B uii • 
fll ':i Lu~ tl'IJLL u <I'! LA"" a{1..:i 1 u1 'W Yi i'l'Vll'I~ 
L1i'1aun&imn~u 

u 

1 ur11u B'I L~t11nu ii~':iltl'll'WN<l~B 

fll ':i Lu ~tl'WLL u <l'I L fl..:i LA':i'l<ff1..:i'l1 B'I f]'j:; \il fl 
u 

' 38 1 ._., • ' .. .J1 ·~ 
BB'W 'Wi:Ju1tJ'll1JL'lllL<IB:IJ'VI \il':ilJ Hyal-

® 
gan (11 ':ilti) LL<i:; methylprednisolone 

acetate (13 ':ilti) 1mail'l5m'ltlltllLL<I~ 

';i:; ti:; L1mfll':iAfl1'11 L 'l'1 ii B 'W nu fll'JA fl'HlVl'I 

Hyal-
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. ' . 1'111 l.J 'WWl LL 'lJ 'lJ'IJ iM L'lHHI fl 1~ \ii fHJ El 'lJ 
• 

4 ' ( chondrocyte) U<l~<l.fll'W'IJEl~Ll.J\il':ifl'll 

(matrix) 1tl~uuutl<i~ 1t11um~~&itlumh~ 
iiiiua1fl'ru'Y11~aii~ uamnflif fl<il.J~1iilfu 

u • 

® <V ""' DI """ ..J.ct ' ' Hyalgan U~l.J N<lf11'lu'l~Ll.J'W'Yl\ilf111fl'jl.J 

• q v 

methylprednisolone acetate Ell'Jl~l.J'lJU 

a1 fl'ru L~ EJVl'ill'lfJJl'ill fll11111U'l11i EIU'YI fll111 
u • 

Hyalgan ® 1:i.iii1'il~afiu1u 1\il'illflfll'lufu 

elastoviscosity 'IJEJ~tl11'1l'llarwu~mh~1&it11 
1 ® r t>1 l 1 • d 

U\il Hyalgan 'Wl'il~l.JN<lEll'Jl~ \ileJl'Jl~M'lJ~ 

~'l"h 1 i fl'j~\i)fl Ei El'lJ Lil \ilfll'll U~U'WU U<l~ 1:a~ • 
T1n~af1~ (structure-modifying activity) 
• • 'l1l.J\il1U 

u . ~ ~ 

'ill'W'l'W A'M'll fl~ fll'>il 6l I'll 

(Dose schedule) 

® 
Hyalgan 

1'll1'llaatloo1i.fo~flf~~EJI ~ a~i\'u 5 atloo1'11 

( uiJi1'il~ hiwufl11 m1\il fl~1~a u1~iiiiu 

fllflqj'Yll~<lii~'l~Mil~fll'li'itiJl'llLLUU 5 Af~ 
::: • ""' .t _.,,. 

Ll<l~ 3 fl'>~ LL\ilfll'lil\ill'JlUUU 5 A'l~l.J!l'lJ1 

t tl' l.J'll a~fll'>\il au au a~ L\ilt1">1:1.J~&ifli111 uu 

3 Af~30) LL<l~<lll.Jl'ltl 1Mfll'lffl'lfl'lf\il1 M:i.i • 
.J'11\iJ'Ylfl 6-12 1&J EJ'lJ M~EJ\illlJEllfll'>~ • 
tlll~U 

• ~ ® 
i;J<J'lJl~LfltM'lJEI~ Hyalgan 

Hyalgan ® m'il'l111iu~nru~5001ii\il 
Ellf11'lU1\il U1lJ LL~M fl'lJ 11~aiitl11u'lla • 
au1~ hntiJ1lJ N<i'll1~ 1iiu~ 111<i1diJrniitiJtlu 

~1fl'l11Lm~mu 1\ilia~mu 1 u-,~u~L1<111:i.i~ 
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i't111<l~wfl fll'> 1'll'~1t1'll EIM~EIU'>~Auli11utl1 
LL~~ 'illflf11'>Afl111LLUU controlled clinical 

@ 34 d ~I 
trial 'IJEI~ Hyalgan study group 'lf~Lu'lJ 

f11">Amn~iiiJ1'bu~1\ilfu Hyalgan ® 

'11tJ1'lJ 105 '>11'1 LL<l~l'JlM<IElfl 115 '>11'1 

\illlJ~liilU WUEllf11">U1\ilU~l1ru~5tiJl'J11 t1 

I ® I 1 • fl<llJ Hyalgan LL<l~fl<ll.Jl'JlM<IElfl \ii 2 3% • • 
U<I~ 13% \illlJ~l!ilU mh~ hfl\illlJ V~ii 

" d d d v • q 
fll '>~I fl 111 a 'lJ 'Yl'>l U~l 'lJ L fl U1 flu N <!'Ill~ L flu~ 

d1 • d1•v @ q v 
Li!Wl~'YI 'Wfl<ll.J'YI tiJ'>U Hyalgan L'YIUUflU • 

..,,. .... 32 "" "' 
37% L'YIUUflU 39% LL<!~ 34% L'YIUUflU 

31 ~I -v 
28% Lu'lJ\il'lJ 

'illflU'>~<lum-,cl fll'l 1'll'mmu11<l~~ 
'11mi1u 1 mfo~\il<ll\il (post-marketing 

experience) ~~U'>~lJlrui1ii1'il~iim-,5oom 
l.Jlflflil 1 .i'1t1'lf\ilf11">fflm (u'l~mru 5 • . 
if1m~lJ) WUWU1U'11'lJ1'lJ 2 '>lUYiLn\il • 

d ~I • anaphylactic-like reaction 'll~Lu'lJN<l'IJl~ 

1iiu~~'>m1-,~ 11~W'u1u..f~aa~">1uniJ1\i)1ii\il • • 
EJt1\il'>lU'ilt1li~ 11fi~1\il ( 'illfl!L W1J'lla:1.J<1'1J a~ • 
Fidia s.p.A., t1-,~1'YIA~\il1~) mh~ hntiJ1:1.J 

hi ih1 U~l'lJ N<1'll1~ !fl u~~f 1 ti LL 'j~ iii~ mh1 

'ill fl m-, 1-1 nm 'Yll~flliii fl 

u ® 
'llmh~'llEI~ Hyalgan 

® d d 
Hyalgan LU'lJ HA preparation 'YI 

U l'il~U 1 lJl Vl'ill'l ru11'lfl 'lJ WU 1tl L ">A'll Ell °1i1 • 
L~EllJ~~ 1:i.imm">tl'Yl'lJ~Ell'llfl<il.J NSAIDs • 
(NSIADs intolerance) M~amru~1'll' 
NSAIDs 11.1111~1:i.i1\ii'N<i '>1lJli~mru~ii'lla 
MllJiflJW'Ylif (relative contraindication) 

~Elfll'l1'li' NSAIDs 1?it1 WU1tl'1~flltl w~ii 
'U u ~'U 
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1. Kellgren and Lawrence 

grade
39 

tllu11111tt'<i1iilu?fu (grade) tvla 

th~ dJu m1lJ1mt 1~'lf a~'ll a t'lh t~1llJ 1vw 1'11 
' 

~ ' , 
Vl<lfl ~1U'il1 fl mvrn1utaflt1u 

?tu~ I ('llm'li1~m'il'il~t~alJ) VllJ11J 

d d ) d "' lM lJn1~\ilM1lfl ( osteophyte t vm~t!lfl 
• 

tl'au 1rndi.iih'ildlumi1i'i''l! 

?tu~ 2 ('llm'li11~11m~mfau) VllJ11J 
<"1 .,,. I QJ 1 I I 

fM lJn'l~\ilfl~1lfl1l1J1~'lf\ilt'i!U LL\il'lf1H11~ 
• 

mu1u'lla (joint space) ii~1i.ittAU 

?tu~ 3 (im'li11~1llJ?fmJ1umn~) 
VllJ11J~~ 'lia~11~mu 1 u'll mtAua~thumn~ 

?tu~ 4 (iat'lf'11~11lJ?fu1uu1~) 
VllJ11J~~ 'lia~11~mu 1 u'll mtAua~ ari1~lJlfl 
tta~ii1111V1t111ii'1 (sclerosis) 'lf1l~~'Wm~~fl 
Llllfl1~\ilflB1l'W (subchondral bone) 

• 

• 40 
2. Lequesne's functional mdex 

.i, 'ti ~ LU'Wiil'lfil (tt1JU<l1l1Jtl1lJ) 'Vlb'lf 1~tlJ'W 

1111111 trn~1111'111~1t1'lf a~'ll m 'Iii fa u 

Yl'il11ru1'il1flil111tl1~1~ '1 t'liu m1111tl1\il 
~ ~ ~ ~ 

'lf ().l~'W 1l'W'l'I fl\il 1l'W fl m~ A'W 811111'lf\ilVl11l 

ti ' ~ d 
1 \ilb 'lf1Vl<l~'i11fl\il'W'W11 'W m1111tl1\ilV1<i'~ 

' ~ d ti ~ 
'il1fl1J'W'Wl'W 30 'W11'1 811111 1\il'lf().l~LA<11l'W 

1 V11 m1111tl1\il'lfru~afl'illflri1if~ fau 1i.i1'1l' 
' d ' 

iia'li1uwm 1~u~m~ 1m1mf\ilfimm1t1 
' ' 

i~u 1vi' 11111'1l'atlmru'li1m~u 1rn~1111'111 
' 

n'il1\il1tl1~~11u (fl11~u-a~uu1\il fli1if~ 
t11l~ 11111~uuu~t1'lfo'lf1~) tllulli'u 

' 
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3. Western Ontario and 

McMaster Universities (WOMAC) 

Osteoarthritis Index 
41 

t U'WiiT'lfil (Lt UU 

<11l1Jtl1lJ) 

'111~1t1'lf1l~'llm'li11\ilmtt.i~tllu 

fl. mmufou~1'1l't11~1lJuA11lJtl1\il 
(pain subscale) Yl'i111().11'iJ1flil11111tl1\il 

'lfru~L~uuum~11u t~u~uvi"iaa~uu 1\il 

,,. QJ'V 'V 

A'WVl!.NL'lfl'W 1l'Wtt<l1 

'If. <Hflau'au~1it11~dJu1111111 
ii\il1\ii~ (stiffness subscale) 'i'l'il11().11'il1fl 

' ' QJ.::l!Cl.'"11 <V <V 

811111'lf\il/\il~Vl<l~\il'W'W1l'W Vl<l~'illfl'W~ 'W1l'W 

vi"ia'W'fl11111'11~1u 
' .i, 'ti ~ A. <ltfl<ltl 1l1JYI L'lf 1~LlJ'Wfl11 

'111~1m~~t111J.f11'1'1 (physical function 
' ~ . ~ 

subscale) 'l'l'il11().11'iJ1flA11lJ1Jlfl"11J1f1LlJ 1l 

a~uu 1\il ~uuu 1\il afl'il1flri1if~ if~ uu nlJ 
' :f 0 !II d 

t~'WYl1~111J 'IJ'W<l~'ltl 1'11~1'WU1'W tt<l~1l'W '1 

11lJ 1 7 i11tttl1 

~. A~tt'W'W11lJ (total score) m1vi' 
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