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Sommwary

Backgreund Treatment of ostenarthitis i usgally limitted 1o
shortterm symptam control. We assessed the effects of the
spesific drug glucosaming sulphate oo the long-term
progression of ostegarthiitis joint stnoture changes and
Symploms.

Welbwd= We did a modomized, daublebling plammbg
coctrofled  trial, in which 212 patients  with  kneo
ostecarthiitis were randemly assigned 1500 mg sulphate
o=l ghcosaming or placebo once daily for 3 years.
Weighthearing, amenpastedor sadiographs of each knea in
full extension were taken at enrciment and after 1, aod 3
years. Mean joint-space width of the medial compartment of
he tiblofemoral |oint was assosced by digfal image
analysis, whercas mimimum Jintspace width—fe, at the
farmwest point—was messured by vizual inspection with a
magnifying lens. Symptoms were scored by the Westam
Oatzrio ami McMaster Unpershles {WORAL) irsteparthritis
index,

Fudings Tha J.Dﬁp:rli&nhunplacebuhadamgmssim
Joim-space narrawing, with 2 mean ointspace lozs after 3
years of —0-31 mm {95% G| —(-45 1 =0-13). There was no

significard, jointepace foss in the 106 patients on
gucosaminge sulphate: —O-08 mam (—0-22 to 0-059). SimBar

residls weme meponad with mirdnam Jeint-zpace narrowing.
A5 azsossed hy WOMAC spores, sympoms  worsencd
slightly in palients on  placcbo compared with the
improvernent ohserved after treatment with Flucosamine
sulphate. There were ne differences in safaty or reasans for
earty withdrawal between the treatment and placeba groups.

Indespaetation The longdcmm combined srehare-modlfying
and symptom-nodiidng effects of flupsamine salphate
sugpest that it eculd be a diseass modifying agemt in
astepatthritis,
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ntroduction
Dstenm-ﬂlﬁﬁsisamajurmseuf&nbﬂityandismmg
the mest frequont forms of mazsculoskelewl disorderss
The goal of pharmacciogical eatment is nywally
comirol sysuptoms of the disease, pain, and limitation of
fmcdm,wﬁchismdiﬁmﬂlrmpﬁshndbythem
of amlgrzic agenrs or non-steroidal entimfammatncy
drugz  (NBAID:}! Twvgs for he tresment of
osteparritis have been elassified an sympzom-modifying
drngﬁandalsnmmue-m.udiﬁingd:ug:ifﬂmym
d:kmalrerﬂ::juin:mucmr&ﬂmmb}yaudrhﬂs
anwally imterfere with the progression of the dismige™s
A.lﬂwughnt:dmg-;canh:inclm!elii|1d:1=se|:und|:u.tegc:rgr
48 yer, comapounds an baing searched fgr thar may exery
mete specific offecz than those of NSAIDs, directly
im:rfm-hgwithmofﬂmpnmiﬂcdim&szpmssm
Thus, these compomds mipghre alsg fvoorably affect joimnt
smuchmre changes during long-term TeHment, tontrary
10 what has been obzerved with otmee NEATDE that could
£V WRNSEN. PIOPTCESion.’
Gllmm:incnﬂph:misﬂmm]phmduimﬁw:nf
the nmomel sminomeogsacchagde glorosamine,
Glucosammee, 3 norns) constitaect of i
in cartilage matrix and syoevial Bixdy cotild have varioms
pharmacelogical actions m articular captilage wnd Joimr
tissurs. Scvern! shormr-ram o medinm-retm dinical rjals
in ostevarthmitis hive shown the sigmificant symprom-
madiffing cffect of plucossmine sulphaie and itz pood
gafety profile™™ The necd for long—term clindcal twials
wiﬂ:ﬂ:iscnmpmmdhashe:n:mphasideWW:dida
mpdomieed dovhleblind placebocontrolled wial 1o
cmablish  whether phcoaamine =zulphatc can  affect
pmgmasimufsmpmmdiaintsmmcchmin
os=parthHis.

MHathods

Snwmgnanﬂmmwofpaﬁents
W:ramﬁmdpuﬁmmﬁmth:uumaﬁmclhﬁcufm:
Bone and Cartilage Mewboliom Resegrch Thmir of the
Univ:rsi:yﬂwpimlﬂmlninl.icg;e,ﬁdgium.lndnsim
aifcria were ags over 50 Toars ad prinary kaee
osteoarthritis of the medial fomerotibial COmMparmesnt,
diagnosed according o the clinjcal and radiclagical
criwria of the American Collkege of Bh 1"
Diseasemuiwmsgmdﬂdonihebmisnfﬂmlﬁﬂﬂgrm
and Lawrence radiogmphic system' Msjor svchivion
eriteia weee:  histooy or active presence of orher
rhmmaﬁcd’.mcamﬂatmuhlberespumiblcﬁur
mmdmrmmdﬁs;“mu:atﬁmdarinﬂmmaﬁon
asmn&nladbyphyaiﬁ]mmhnﬁm(mluﬂ:dahuby
erythrocyte sedimentnzon rae <4 mmh and s&Tm
thevmaredd factor tite <1:40); toumsatic koes legions;
mveightdeﬁnndaaabcdymassinﬂ:zbﬁﬂ;sd;:unﬁal
shnotmatiies in basmaelogical, heparic, oomal, or
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ANTICTES

mwershalic functionsy; amd mttr-artcolar or aysuemic
corticnsrersids o the 3 monthe preccding enrlment
The srudy was approved by the ethic: commitec of the
University of Lisge and all patients pave their oral and
written jofortned conscnr to partdpare.

Treatment assignment

Crrenalline glucosamine sulphate {Dopa, Viamml-S5, or
Kicil, Borm Regeurch Group, Monza, Iraly) is a defived
pure subemance thar is synthesized foom chitm, amd in
which glocnsaming, sulphane, chlgride, and sodin ions
an: prescnr in srofchiometic ratos of 2:1:2:2. The nep
contenr of ghacosamine sulphate in the dose form
{(powsler for ol sohfon, with  standscd Mace
excipients) s 1500 mg, This product kas been approved
xthismdaﬂydusag:asapresnﬁpﬁnnmm:fm
asteqarthrzia in many covmtriss in Frrope med clsswhore,

Patients wrre vandomly assigned to pecrive 150K mEg ol
glucosamine sulphatr or placcho ones daily for 3 years.
For remcwe analprgia, patiens were allowsd access m
pracctamol in 300 my whiers, or o ane of the following
NEAIT: {the most waed in Belgiom ar the dme of the
uial_}l:d.iclufenncinﬁ{lmgmblct:,pimaiﬂmhztﬁmg
capinles, of proglumeracin in 150 mg @hlew. Lee of the
mmmcﬁmﬁnmmsmcudodbyﬂwpnﬁmha
diary, with appropriare washout-ic, ar leust five half
liees of the stdected medication were allowed before
syoptan atsesmment. Complianes with stady tearment
was established by asking the patienrs abour missed dosey
and by covming vnosed  sachem. No other po.
mrerventiams for ostroarthritis were allowred.

The randomisation lise was gcnecated by cormputer g
blocks of four, sud padents reccived thedr randomisarion
numbey  in chromological  geder.  The prinicpal
investigator was provided with individual emvelopes, sach
omtaindng patenr codes, rhos concealing  treatmeny
ST g At

CARCOMmEe mMeasures
'Ihcpﬁmarjruumumcmmrcfcrinimsmx:m
changes was represened by the mean joinr-tpace widik
of the meddial compmment of the tibinfemoral joinr.
Weightheadng, anteroposicorn, separare radiopraphs of
Ead:hlcew:r:mhenatbaseli::, 1, amwl = years by =
siandardised technique’ In brief, patents mood with
ﬂ:drh:msﬁﬂlymmdﬂdmdm:pmmjnra:pmufﬂm
knee in commact with the vertical cazzrite. The lower
Msw:mmmdundlﬁmpatellnwssnemajisedm
thnluw::rmducfﬂleﬁﬂnur.merepmiﬁmda:maﬂ
ﬁsmumnfomm:psmnmdﬁarr&puﬁﬁuningie
puﬁeumX—mybmnwasmmdnntheioimspm
and paralldl to the tibial platean . Fhaoroscopy was nsed m
comect lower limb  positioning  and X-my beam
aﬁgnmmt,‘IheﬁmusmElmdismnmwnﬂlum.

We digitised the radiographs and did the image
analysks swomatically by a validated sysiem* which
located the proximal and distal joi marring excoding
oatier poimte and calenlated the mean foinc-space width
of the medial and Jateral comparmvents of the
tbiofemoral joine We caleulated the mean (ZD) short-
term apd lemp-toma cocfficient of variation of thiz SYsem
for itg momurmens as 1-529 (1-29} amd
1-62% (I-31), respectively, for the medial Chpartmer,
which is in good sgrecment with the 1-84%, coethicienr of
varation reported in the orgingl validarion of tie
method ™ Al mdingraphs obteined in 3 5 radiolnmical
anit i Liepe were measured in London: by a simple reader
noavaEr: of oemmenr amipnment A forther somsled
wsalysis was vicnnd determinatien of the minimum joine

IBES patients sCcreorud
143 exchmled
106 M ot mest enmiment
criteria
31 withdrew ¢onsert
4 o not complets: basading
BRgasimnts
2 it reRsOns
| 212 rancomised |
¥ [
106 assigned 106 assgned
platebe- Bhreasamine
Sufphate
A% witharew 38 withdiew
18 axiverze events 21 acverse evomis
12 lost o 14 ot o
FoBRa-up folkw-c
5 [ack of effcacy A lack of efficary
T1 compieted EB compictog
trial trial

Fegure 1: Triad proilin

spuce width——ir, at the namrowest poitt—with & (-] mm
grachared magnifying lons™
Weam:ucdsympmmsufmtma:ﬂ::iﬁshrﬂn?ﬁsm
Onmro  and  MeMaster  Uiniversities (WORMALCY
dstcosmhiritis  index, a  validated, diseatrzpecikc
questionnzire  addreoring seveoity of joite pain (fee
questioms), stiffoens (owo questions), and Fmivariom of
rhysice]l funerion {17 quesdons), and reforring W the
4Bhbefm:a.smmmt."'1hevimalmal¢gm:mk
wmianufﬁeindexwumi—ic,wiﬂxﬂmpaﬁm
assqm‘ngea:hquesﬁmbyamﬂmmvisualamhmx
nmle,andﬂ;emu!indmmcbeingreptﬂmdbythc
mafthgzdlmmpanmtitemscnrcs,ﬁhjghu
WOMAC seore FEPIESOLS WOrne SYIupioin severity, with
2400 mam: being thr worst nossthle total scome,
Secondary otcome metsures were st of resenc
medicarions a3 recorded in g duily diary; withdeawal
mtﬁ;mcmofld\mmem;mdm‘uﬁncnfet;
hhmamm,indnﬁgmgfmghmmhnmmﬁs
sscgsed by fasrng phwoes concemiravioms ar yearly
hmﬂsha]lpﬂim:ssﬁﬂmn&ﬁugﬂmamdymmnn

Statistical ,
W:mlmﬂmdsamp}esizemﬂmhaskufﬂm
mmmﬂaﬂnmavaﬂd:kmtheﬁmnfmdyplmuﬂng,
ofauﬁmmmrgerdiﬂ‘m:iujuint—spnmmnming
bemeugmupsa&crﬁm“givmmfwlidaﬁondam
nfﬂmdigitalimagcamly:ismdmiqugaduptedasﬂm

Eﬂ%indamcﬁngmchadiﬁ‘ermaatmtiﬁsimiﬁm
le-v:LWeirmrmdthnsamplcsiz:matkastlﬂﬂ
p:ﬁmmpcrgmuptnaﬂuwanupmﬂ%dmpumm.
The primary sfficacy oumome measure for srrtichire
medifzcation was joinespace hamowing m the sipngl
inim—i:,ﬂmchmg;:inioiut—spnmwiﬂﬂ:aﬂ:ﬂﬂymiu
thenmmrmmndiaiﬁbiof:monliaimmmmat
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Table 1> Deswocraphlc and hacaline cllshaf cisimcioiaics. of M) paticnts

carolouemt  The medial dbicfomoral joior space is
prefermed in clinieal trials, as opposed e the Latreal space,
mince this = the arca thar s subgrcied 1o the greatest
pressure aoel dmas the most osteoarthrits cartilage lozs,
smd for which autcome measures are better validared ®
The 3-year % change in the total WOMAC score was
aken  for the pomary assesien: of symprom
modificasion, with the final changes in the poin, physical
forenion, and miffness smbscales mmatpeed ae secomdary
endpoinr. Besmlts were expressed as diffrrence banwesn
the final group means and 95% CI, with p vales based
on analysis of vxiance. All pomary cfficacy analyses were
dotie ¢m paticois who cotoploted the 3~year oberrvatien
pericd, and by mEsHoo-o-reat snalysis for all
randremized paments. Every cffort wes made 1 cany om
the finzl examimations afier 3 yemrz, regoedles of
patent™s compliance or whether the parienr was sull on
the smdy wezmenr. When this was not possible, the
ttermion-To-treat analysis was comied our sccording o
three differena approsches. First, we did @ worst scememio
mﬂyﬁsiuwlﬁd:apmrmmm:wasnmi@udmp:ﬁm
in whomn the final 3-year asscssment was not completed,
torresponding @ the average change recorded in patienrs
i the placsho group who were ssecssed for % years, For
cocistency we also used the last observetion carced
furws:dﬂ;tpmuh,andmamidmpcatedl}rasaignhgﬁc
samc value br a series of rmiming valone we wsed the
mndom  sempling merbod. In the modom satepiog
appromch, missing mdpoint values were replaced oith
values selected randomly fom the distribugion of all
knoram. cndpoint wlnes—ie, thicosamine mylphare smd
placsho combined. To lower sampling oreor, 50 such
datazcis were construcred, smslyscd indapendently by
apalyzis of wariance and the mediam of the dgnificence
vahies was talen

Among secondary analyses, we arbinenily defined =
anoff point for marked structral damage: progression m
a joint—space narowing of more than 0-5 mm, based o
previces reporis"—the propovtion of all mndomised
paﬁmmc]:dngauchapmmiunmm&mmmpamd
hmvﬁnmupshyttmfm.ﬁemmnumherofdm

of rescne mediration intake was amessed by analysiz of
variance. We nsed the Spearmom corrclation tesr e assess
correlariom between strwctige and pymptom, outcormes.
Aﬂvmwmtanddmpnutmtﬂmcmﬂymdhgx‘m
Fiher’s exact +tests, =2t appeoprise. Baceline
characieristics were compared by the ¥ tesr far
cateporical variables and by analysic of variance for
omtinpous dara. A1l reported p valoes are two sided with
a=0-03.

Rusulix
Pationts
Of 353 podents screened, 212 werr mrolled in the study
and randomly amsigoed 10 teccive glocosamine milphars
or placebo {Bpne 1. A samilay number of patents in the
o pronps did nor eompicte the 3-yoar treatment courzes
38 of 10¢ (36%) in the pincosamine sulphate proup sod
35 of 106 (33%) in the placcho preug (p=0-77}, withows
significant dfferences I reavons for withdrawal, Paticors
ia the two groups had similar demographic apd baseline
characreristics {table 1}, Patients had gimilar mild to
mpderae ostevathritis radiographic grading and joine
space widths at enrolment, with a degree of symproms
expressed by the WOMAC index that was afo similar
apdofmﬂdmmndnammmg:mﬁty. Dhoiog the &
monfts befiae enrolowent, 51% of paticnts in both FTOUpS
did not rcpent any pharmacolopical trestment for
ostegarthrizis, whereas within the remaining potents 24%
had recsived NEAIDS, 15% simple analpesics, 8% hoth
NEAIDs and simple anglpesics, 2% COrmitetrrnids,
withme differances between groups. Compliance with
stugly trearntent was good: the propaxtion: of panenrs who
repotted over 70% drog inmke mtped berwesn 81% and
91%, withom signsficant differsnces betwern groups.
Tsble 2 shows the final juint-space namowing m the
medial companment of the bbaofomoral joiot fw the
parienitn asgessed for 3 years and the inesnrine-m-trear
Worsr-3cenafio analyris. With bath approaches there ams
oo average less of jointspace width in the patients
receiving glurosmmine sulphate. Coswersely, patcots on
phﬂ:hnhndasig:dﬁmutmmnmdminlm:mim’m;—:pnm

Pt wcne ol Tor 7 yotie Ioptualicor b Pt syl
Pace {w=71] Gheotmine suphaln e 5% 00 o Flacete f—106} Gocasanine niphale  itfswncc (555 (T B
e — 2106}
Whean pinkspoce —04B {057 1o b0y G07 (=0T W0 06 MM T 0088 —DN2 08t A} 6 (=022 to 00 (04 NHIL o Oh4E) OHIT
oW, fmimy

AT BT =] {=hEd b —0 AT 2] [0 10w D2y 05 X B RO0Z —0-80 (—055 1o =0-24F —007 (G2 0T X L0 0 O-64) D003

namsrrartng {eHt)

Tahie 2: Armage (95% 1) jolel-space namowing after 3 yexs
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Fatiewts acoworsd fr Zyuars Intumition et aemiysin
Parsto|mTh) G AN DRferance [EFECI 1 Farrtm {n=206} GRICTEATING SUlphats Difewne (00 p
-5 — [m=250

Toftal WOMMC 0-8% (—L4 € b 343%) —24-08 |-3T-0t0 —1lEkl 34TK G616 CUI6 9-0%(—G:2 i 25000 —14-7% (—20.2 ' —3:2%) 21-6% |35 o 3005 0000
% change

Tabls 3: Average {S55% CI) total WOMA® percent change Mter 3 yoars

narrumgaf:erﬂ-yems Fanal differenoes between pronps
woye significant in all Insiances. A similar effect woe
reconded when the mtenhonfo-test anslysie was done
by the last ghscrvadon carricd-forward approach (dara
tor shown) and cspermlly by the mpdom sampling
approach, in which the median of significanr differences
wax, p=i-(M4 for the mean and p=0-01 3 for the minmom
jolbr-space norowing,

Alver the ficst year of teabment, the Intcpdon-io-ireatr
chanpe im mem jeincspace width with placebo wmas anly
=0-05 mm (95% CI—G-23 to 0-14), conpared with the
312 mm {—0HM 10 0-29) change with glucosamine
sulphat= (ic, only 3 non-sigmficant Gvourable wend in
the differegee: 0-17 mm [95% CI —0-0% o 0-43];
p=0-21). After 3 yemrs, 32 of 106 patiemts {30%)
mndomized 0 placebo had a sevcre mein joinr-spacs
narrowing of more than 0-5 won, compered with poly 146
[£5%) with glineamine srlphate (p=0-013).

There were similar mean jeine-space naroemg, oads
afirr 5 yeaz in the comiralateral medial companments of
patecnts ssessed for 3 years wich hilireral ineglvement—
=, a sigmificant loss with placcho and » non-sigoificanr
change with glucosamine spiphate  final  differance
benwern groups: 016 mm [95% CI 004 m™ 0-3‘8];
p=3-033; n=66 and n=54, r=pectively). Changes in e
sanmie mgnummudahumﬂmjmmhml
crEnpartmenis, ar they were smaller and not sipoificane,

£ e sl
O Gocnmamine mulphane
3 1h WOMAL paln
" o
E
g —10
&% =
&
R
E
-;;; —H
= _sod
. a0
- o
"
£ _40d
£
2 -0 l
&
£
5 120
T
E L1gn
2
~ _onnd

Fiere Z: nbevitioleiodneat meao (SE) sam of VAS chonge
sibscalng aftar 3 yeans

Lkper: VWAOMALC pam Lowees WWOMAL phetacnl fue e *p=l (W7
Fomd]-0A WAS=YiSuE] anakyhe Seale.

Sympioms

There was an improvensent m the prmary sympiom
outcomme meanise represented by the corel WOMAC
index (t=hle 3} comparcd with bBaseline in the paticnts
vecaiving rlocotamine sulphate who wers assessed for 3
years. However, symptoms of pagents in the placcha
grovp worsened and the difference hetwern the fmal
froup aversges was spmficant (p=0-116). Resulee fooom
the iméntwm-to-ireat, worstscemaric onalysis wooe
gmilax (p=0-020}, and when the last observation oarried
forward method was wsed {data not shown), aod the
median of sipnificant differences by the random sampling
approzch  was p=0-045. There were significant
improvwrments in WOMALG pam and physical fonction
sobscales wirh pluctsarome solpbatc compared with
phaccho (Gpure 2. Minor dhenge: in the =tiffiess
sobscale were not sgmbcantly diffecent boetween groups.
Tht peneral comdation botween smuzcoare and syopiom
CUCOmEs WaS poit and o spnEficant In pardeular,
paticotn  yecriving  glucosamime smlphare knded 1o
improve  their symproms epanflcss of suctore
ouUrCoire—ie, twen in those who had severe joint-space
narowing identified by the arbicary cureff pomt (dam
0% zhowm ).

Most patents mok at least ane dase of 2 rescue drig,
wirh a similar proportion recciving the pure analyesac or 3
NSAID (about 40% pnd 609, mptctvely, in both
proups and withour diffrences between the selecred
WNSAIDs). Howower, consumpricn was ‘amiable and
inconsistent hetoeen and within padens. Own averspe,
Tecourse to e rescus drups was only needed oo Iegs than
cne of evary 6 dape thoowpbomt the sody duradon,
withour sipmbcart differonces betweon proups in any
mspect. There waz oo appazent cortelatiom hetween
esoue drieg intake and join-space namrowing, or cven
sympmmmame,mthau-:nd&n-lm|mhcsmbe
amocizted with poor sympiom wchief, again withoer
differrnees botween groups.

Safety

Mpsgt paticnts reported ar leasr ane adverse ewente 53%
with placeha and 84% with glucosamine sulphate. Theme
wore oo subsapdal differences between growps o

Jalursa mmt t Fitwbnt (n=108} Chemcersler
sl fn=10)
ihaarinal pin WR™ 15 1255
L Lt & (3 Apdny
Chanhosa 1t DRy A0
Increersnd bloi sRre: 15 (4%} FLATEE-Y
Docryaso Wood pressse () 2
i Tallurs TR 4
Falgue TR 20 Eny
Hemiaeh: A 1] G
Vel Fa% %
Howkls L] 4 il
oprssha mond T EY
Al opkoneds TN A RN

Talde 4: Proporiion of petients reporting adverss tvcets
reenred with 2o 8t L35t 5% HeQUEnCY
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AETICLES

frequency or pattom of svents, Table 4 shows the
fregqouencies of the most commomm  advese  ovms
recorded: most of them were anzienr and of mild to
moderare severiy. As dhpwn in fgure 1, advese evenrs
were the anse of eorly withdrawal in 17% of porisnes
recoiving  placebo  and  20%  of those mociving
glucossmine snlphare {(p—=0-72). o about balf the cams,
these events were refermed o the pasmoinresdngd sysicm
{mainly inchoding abdominal pain aod  distorbed
defrcaron) and may be alsa refered o the fesome
medication, withonr Giffarences berween grovps. Amomg
adverse evenis leading to patients dropome, few sinple
epizodes were serons and were all judged as vorclated to
the zmdy brermeny, mosdy bacause mch episodes were
anributablec to pre-existng or concomitant conditdons in
thiz eldedy population, withont sigmificamt differesces:
betwemn glocemmine sulphate and placebo.

Fomine laboraory tests ohd nor show any great
abmorznalities M sFem organs ar metsbolic fanchent n
the twrer poonaps during the stady. There was no chenge in
ghycaemic homocostasie, with Esnng plemsz glucose
oneentatons decreazing slightdy in the ghicosamine
sulphate grovp (data net thown).

Discus=kon

We hane repocted hets thar long-verne: adminisration of
glucosamine sulphate ower 3 years oon prewtot oot
strzeture chamges io padcens with oseparthritis of the
knee with 3 spmbcint IMproveenr in SyMpToms.

Diffrcent validated meethedd: have been proposed for
messnring jointspace wxith o standatdhzed
radiopgraphs, zoch as tsual methods (usng a caliper,
ruler, or a megnifying lons) osually at the naoowest peiot
of the joinr, and compued roadings of digitised
mdingraghs, soppeseed oy decrease observer-based erros!
Weusedavaldab:dmc&mdofd:mtalmagcmhmm
calcolare mean  joint-space  widh” and  visual
measuremcent of the namrowest point of the joint by a
mammfying lars Borh merhods had eety similar final
reauls for joint-space namowing, with the measarement
at the pamoswes pomt showing a slightly higher sensidvicy
w change a5 proviously soggesced. Although the two
methods of Daeisurements were similar, os indecared by
other smadies,” our decksion 1o use digira]l nae anabysis
w dersramne mesn joinr-spacs width as the pricvary
ulcome measure proved o be more conservatve and
allowed spunder conclusions.

Seweral srudies have asceed the mhu) ate of joint-
Space nammowing in patients wirth knes ostroaxthritis, bot a
wide sperinop of possible rates have been repormed,
moging between 0-06 and 0-6 memfyeanr™ Howeter, mngt
of these wnudies had chext followup periods, or o smafl
mmober of obecrratons. Other reazons for the differences
i rares could inchwle the wamed radiopmphic or
mesrement provedures, different sk factors, or the
population smedicd. Commonnitybased sowdies soch as
the Balumore Lomgitndine] Stady of Aging' and the
Framingham Smdy® yiclded rates st dhe lower end of the
spoorum—ie, in the O-1 moofyear romge. However, a
iarpe Jong-term stedy™ has shown the the yeardy rate of
progression even in clinic-bared papularions shoald be m
the §-1 mrm moge. The mal cversl] joinr-Spais namow—
ingg we recorded wath placebn iz m this range Howewer,
the care of joinr-space marrowing we cbserved was nor
Imear, smee the Inss i mesm space wadth with placcho
aftor the first year was ooly of 0-05 mm When individual
prnt-space chinges wers poalysed, ™wice = Ny
patietirs receiving placebo hod a smiking jodnt-spacs
Rarmoving, them those receiving slocosimine sulphate

In chipical torme, the hmeline vahirs of the WOMALC
mndex correspond m sympioms of mild 0 modorane
sevoritp—patients  Who  compliected  meammenr  with
Flocosamine: sulphate had a 20-25% improvement W
symproms, compared with the slipht worscnimg of
symproms in the placebo group. Analysis of the
WOMAC mdex snbscales for pain smd for physical
function, confiomed the symptom fmprovemes  with
gl.uunmmncmﬂphmmpﬂmdmﬂlph:ebmlumﬂum

o-reat analysis confimmed the beneficial effert of
glocosamine solphare on joinr somchoe and symproms
reporced when paticns whoe  completed the snudy
trestment wett fetessed.

The preciss mechanism of acoon of phucosamine salphace
has not been fully checidaed yeo. Cagtllage-nnceated effects,
such as the mhibicon of superoxide-radical generaion™ or
the inhdbiton of indosdble mme oxide pymbeais™ hawee been
suppesicd w0 cxplain the fast cozet of action o, symptoms
nared i shoet-tenm chinical riols. ™ However, the long-tcm
effectz we woorded could be doe to the eporeed offeces of
the compound oo cardlage metabolism,  mduding
stimubtign of anaholit scovioes, sach s the syarthesis of
proteoglrcans,™™ and the depression of cambolic actividss,
soch ax the effects of metalliporoteases 2™

Previous shoc-rerm smadies have shewn glucosamine
suiphawe is faidy aafc™ agd more safe than szodacd
MEAT:, especially concerming the pastromesstinal wact™”
We did not repert any sippifican: differences fiom placeba
m safey, with oo distinct adverse ovent pattem. Similardy,
routie 1zhearory tests did pot show any peneral sysoem
nmuwiibcation noe mecabolic changes. The larer mcluded
no aheranon of plycasmic homoeeastasis, contrary o what
has been soppesied by cxperimental model as a possible
unteward arcgex for aminemonoesaccharides, =

In rhis sidy, glucosamne sailphare wak apprgved as a
prescriptiom  doug, therefore, our resolis cemmor be
grteralised o other plueosamme produrs? (o compoond
mixtores) such 23 those aviilable in some oounmies as
dictany supplemtnty,

As 3 possible Imitfon of our mial, we shoald
acknowiedge thar ahbouph oooent scentific ood
repularery recommendations* atitl advier vee of te fully
extemibed, weightheasring madicgraphic view thar e used
1o asgeys joint woochral changes, Mo oent reports
mgrest that other radiepraphic wiews could be more
efficiene™ In penticnlar, these vicws might avoid chanpes
inpaﬁmtpositimingdnetosgmpmmdsmgﬂdming
the smdy (eg, better kmre cxtension and consequentdy
lower appazent joinr-space namowing, dyc 0 SYMpEAEN
inprovernent in the glucosomine sulphare  proop).
Eowewyer, we believe ir is nalikely thar the symptom
change observed in the two proups might have affecred
the mmiltlm, given the mild 0 moderate disesse amd
smom condidons ac bassline and thromphout the
stdy. Furtheomore, the procral comrclaton bermesn
sympinm md shucture changes was poor, 85 sopgrestsd
bty odber stodics.™ Parienrs vecsnmp  ghocosmmine
sulphare but wath severe joint-space nmrowing did hove
o improsement i their gympwans, which did nor
provent the radiographic simicnire impaironent.

Whether the cffecr of glomsamdne sulphate oo the

averagr joint-spEce namewing detecred in our study and
nd:.-:!n" @ wiil be of dinical impormance in the Ionger term
iy be conciuder frem the presoot datm. Fardher
stodics, with longer follow-up and differetsr desipns are
further chmoml progession of  ostooarthebiz—og,
modifing the ndication for possible joiot surgecy or the
time o nakpstandial, disability.
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