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ABSTRACT

Osteoarthritis (OA) is a joint disease that mosteoonly accompanied with pain and joint deformityiolth
eventually leads to disabilitydurden ofOA will be accounted second in women and fourth im imelran. Most
therapies of knee osteoarthritis are symptomat&atment. This study was designed to assess tloaogffof
Glucosamine and Chondroitin sulfate in completeedasd one — third dose as a low cost protocol eating of
knee OA. Study was performed as a randomized dalibbb clinical trial. Symptomatic knee OA cases at Kellgren
— Lawrence based stages I, Il and 11l were enrolledtudy following exclusion of systemic diseasevall as joint
disease. Cases were divided into 3 groups: complese treatmeniGroup 1), One — thirddose treatmenfGroup

II) and placebauser(Group IIl). Then cases were followed for 12 weeks via Vidnalog Scale (VAS) and Western
Ontario and McMaster universities (WOMAC) questiaines associated with subsequent statistically pres.
Statistically significant differences in the ratectine of pain, stiffness, functionality and evafitutotal scores as
well as VAS scores were observed between bothtesditgroups (Group | and 1l) and placebo users (@rdll)
without any Statistically significant differencestiveen themselves (Group | and Group Due to effects of
Glucosamine and Chondroitin sulfatg one—third dose levalecommends for OA as a low cost protocol in
association with weight loss and muscles physiaineas well as healthy use of joints.
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INTRODUCTION

OA is one of the pain and disability causes as aglthe most common muscloskeletal disease ardwndiarid.
OA causes progressive degeneration of cartilaggantspace loss. The most commonly affected oare knees,
hips, spine and small joints of the fingers. Daoeubcertain correlation between clinical syndroraed radiologic
findings, estimation of OA prevalence is not ed$gwever, OA prevalence is higher in females andeiases with
age Knee osteoarthritis is the most common joint dieghst causes pain and joint deformity and evelytledds
to an inability. The disease classically referdawal articular cartilage lesion with a hypertrophésponse in the
bone and subcondral region. Prevalence of symptorkaee OA is 5.4% and 16% in men and women over 80
years respectively. Approximately 11% of symptomdtiee OA cases are at the ages over than 64 \dast.
drugs for knee OA treatment are symptomatic therépyecent decades, many studies on the medicatidth
modulating effects on articular structurality hébeen done. Dedicated treatments of knee ostedartare usually
provided for pain control and quality of life imp@ment as well as progressive arthetopathy presentDA
therapy is divided into two groups. First non- phacotherapy which includes some educational effomtbealthy
use of joints, muscle physiotherapy, aerobic esercaind weight loss in obese patients, heat theeamy
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acupuncture. Second pharmacotherapy includes tagichoral NSAID, such as acetaminophen and intiatéar
injections of corticosteroids and hyaluronic produend supplements such as Glucosamine and Chtndvalfate.
Numerous studies about these supplements havegbawmaily conducted from 1969. Some reviews in adiy to
the evidence base medicine (EBM) showed GlucosammgeChondroitin sulfate safety and effectivenas<Od\.
[1-3] Community Oriented Program for the Control of RhatimDiseases (COPCORDBtudy in Iran showed that
OA prevalence in Iran was reached to 24.46% of ameh57.43% of women over 50 years as well as 57@G8en
and 79.3% of women over 70 years. Bijrden of OA will be accounted second in women and fourth imrime
Iran. [B, 6] In according to mentioned prevalence and m@sgive pattern of OA which finally leading to eati's
disability, it seems reasonable to reduce cost AfoOntrol. Additionally this study was designed ride out of
pharmacotherapy outcome varieties in Iran in compdth others. Similar results have also been destnated in
other studiesThe study was conducted on 212 patients. At |€ag@®%o of patients showed improvement for three
years. This improvement was also assessed by WONMégStionnaire. Meanwhile, the drug safety and de si
effects during the period of 3 years have been tlindd. [7] Another study was conducted to use 12800 mg
dose of Glucosamine and Chondroitin sulfate in doatibn with daily exercise and placebo in patienith knee
osteoarthritis. At the end of study, the WOMAC di@maire scores between the two groups were igoifgiant
differences statistically. [8]

EXPERIMENTAL SECTION

Symptomatic knee OA cases at Kellgren — Lawrencmdastages |, Il and Il were enrolled in studydaing
exclusion of systemic disease as well as jointadise These patients randomly divided into 3 grocums each
intervention groups were treated with Glucosaming @hondroitin sulfate in complete dose and onkird tdose
group as well as placebo group. OA of patients weeracterized using American College of Rheumato(@d\CR)
standards and enrolled cases were in all stagealigfen & Lawrence scaling system (I, 1l and kbcept stage IV.
Exclusion criteria were the presence of heart dseéung disease, liver disease, diabetes and dbleeimatic
diseases, Glucosamine and Chondroitin sulfate usegl past 3 months, grade IV osteoarthritis (catel
destruction of the joints) and analgesic use amoheeally 105 cases were enrolled. Patients randassigned to 3
mentioned groups based on computerized random nuselection. Group | was treated with Glucosaminéate
(1500 mg) and Chondroitin sulfate (1200 mg) per.daoup Il was treated with one — third dose of @@kamine
sulfate (500 mg) and Chondroitin sulfate (400 meg) gay. Finally, group Ill was treated using plazeBaseline
blood tests including CBC, diff, Bun, Cr, ALT, ASESR and both knee PA and lateral view radiograpbye
obtaind from all patients. Additionally, all casessre assessed by questionnaires for baseline WOBIKCVAS
values obtaining. The OA patients were evaluatetM@MAC questionnaire via three indicators: paiiffreéss and
functional limitation which contain five, two anéwwenteen questions respectively. Each patient skesdato give
scores from 0 to 100 for each question. Every saseemphasized to avoid from any analgesic consamguring
study enrollinglnitial experiments were repeated at the end otlird month of treatment to rule out possible side
effects.After completion of the study, WOMAC and VAS scores asdline and the end of the third month were
obtained and a difference in the mean of the pstiffness and functionality score at the level bfleast 20%
decline was considered as drug efficacy cut ofhpbetween the groups. A method of evaluation ihatidely
used for evaluating patients with knee osteoarshit WOMAC questionnaire that are used to assess and
disability. Reliability of questionnaire was stamdiaed for cases. Meanwhile, the university ethicsnmittee
approval was obtained for this study.

RESULTS

Analysis was performed on 87 casBimber of patients was 105 (35 cases for everymrat baseline. All of
cases in group | (35 cases) and 27 cases (72%papdl and 25 cases (71%) of placebo group (Grbijpvere
completed trial. At group Ill, two people were nefl to further treatment, three cases have lefabse of
dyspepsia, three patients withdrew due to persaelons, one case did not visit due to distanceoaagerson was
excluded due to NSAID use. At group I, two peobpéere left because of dyspepsia, four patients wéthiciue to
personal reasons, one person did not visit duéstartte and one people were referred to furthetrrent.
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Table 1. Comparison of pain, stiffness and functionality scoresaswell as VAS and total WOMAC scoresat drug efficacy cut off point (at
least 20% decline)

Variable Number of cases in group|l Number of_cases in group 1] Number of cases in group IlI P
(full dose) (n=35) (one — third dose) (n=27) (Placebo) (n=25) value
Pain 57.1% (n=20) 59.3% (n=16) 28% (n=15) 0.039
Stiffness 53.3% (n=16) 47.8% (n=11) 36.4% (n=8) 0.47
Functionality 60% (n=21 63% (17 28% (7 0.01¢
Total WOMAC 60% (n=21) 66.7% (n=18) 32% (n=8) 0.028
VAS 60% (n=21) 55.6% (n=15) 36% (n=9) 0.16

While thenumber of cases with paifunctionality andTotal WOMAC scoresiecreas€P,aue= 0.039, Raue= 0.019
and R,ue= 0.028 respectively) were statistically signifitaamong groups | and Il in compare with group Il
(Placebo) but it wasn’t occurred abaitffness(Pyaue= 0.47) and VAS (Ru.= 0.16) scoreslecrease at drug
efficacy cut off poin{Table 1).In according to following results, the pain, fuoctality and total WOMAC scores
decline were statistically significant in tigeoup |(Table 2) On the other hand, the chance of pain score tietuc
after full dose treatment in group | at the confice interval (Cl) level of 95% was 3.42 times mtran placebo
group (95% CI: 1.1 — 10.3, Odds Ratio = 3.42). Eheslues were 95% CI. 1.27 — 11.63, Odds Ratio8=@&. the
chance ofunctionality scoreeduction and 95% CI: 1.08 — 9.37, Odds RatioX=f8t the chance dabtal WOMAC

scorereduction.

Table 2. Comparison of pain, stiffnessand functionality scoresaswell asVAS and total WOMAC scores at drug efficacy cut off point
between group | and 111

. Number of cases in group|l Number of cases in group Il
Variable (full dose)(n=35 (Placebo) (n=2" Paie
Pain 57.1% (n=20) 28% (n=15) 0.025
Stiffness 53.3% (n=16) 36.4% (n=8) 0.22
Functionality 60% (n=21) 28% (7) 0.014
Total WOMAC 60% (n=21) 32% (n=8) 0.03
VAS 60% (n=21) 36% (n=9) 0.06

Table 3. Comparison of pain, stiffnessand functionality scoresaswell asVASand total WOMAC scores at drug efficacy cut off point
between group Il and 111

Variable Number of_ cases in group || Number of cases in group llI P
(one — third dose) (n=27) (Placebo) (n=25) value
Pain 59.3% (n=16) 28% (n=15) 0.023
Stiffness 47.8% (n=11) 36.4% (n=8) 0.43
Functionality 63% (17 28% (7 0.01Z
Total WOMAC 66.7% (n=18 32% (n=8 0.01Z
VAS 55.6% (n=15) 36% (n=9) 0.15

In according to results, similar to group | compan with placebo group, the pain, functionality ok WOMAC
scores decline were statistically significant ia ¢ginoup 1l too(Table 3) On the other hand, the chance of pain score
reduction after one — third dose treatment in griugt the confidence interval (Cl) level of 95% sa.74 times
more than placebo group (95% CI: 1.1 — 11.9, Odat®oR= 3.74). These values were 95% CI: 1.35 —@,4Qdds
Ratio = 4.37 for the chance @fnctionality scorereduction and 95% CI: 1.33 — 13.56, Odds Ratia254or the

chance ofotal WOMAC scoraeduction.

Table 4. Comparison of pain, stiffnessand functionality scoresaswell asVAS and total WOMAC scores at drug efficacy cut off point
between group | and |1

Variable Number of cases in group|(l Number of_ cases in group |l P
(full dose) (n=35) (one — third dose) (n=27)| ' e
Pain 57.1% (n=20) 59.3% (n=16) 0.86
Stiffness 53.3% (n=16) 47.8% (n=11) 0.69
Functionality 60% (n=21) 63% (17) 0.81
Total WOMAC 60% (n=21 66.7% (n=18 0.5¢
VAS 60% (n=21 55.6% (n=1t 0.7z
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As seen in the table 4, there were not statisyicagnificant between group | (full dose treatmgrdup) in compare
with group Il (one — third dose treatment group)tbe based on pain, stiffness and functionalityesas well as
VAS and total WOMAC scores {R.> 0.05).

DISCUSSION

The study was completed by 87 cases (82%) of tal enrolled patients finally. There were not statally
significant differences among groups in terms afdgr, age and BMI distribution at baseline. Owuts showed
that treatment using full dose and one — third dds8lucosamine and Chondroitin sulfate in termseafuction in
the pain, functionality and total WOMAC scores saatilar effect on patients. The following resultere obtained
in a similar study in 2009Glucosamine and Chondroitin sulfate effect wereeaéed after 12 to 16 weeks of
treatment (e < 0.05). [9] This story was repeated in tow claitrials that performed on 380 knee Osteoarthritis
cases (Rue = 0.004). [10] Long-term studies on the GlucosamBulfate derivatives are pending too. [11] In
according to evidence base research during 200006, Osteoarthritis Research Society Internati@@aRSI) has
concluded in 2010 that pain by taking Glucosaminiéate has declined, but the results were differant in some
cases evidence of bias was observed. [12] Accortdirgpme studies, it was recommended that the Gamime
Sulfate blood level must be considered in ordedeémonstrate therapeutic effects which probably leahdia NO

or PGE2 derivatives. [13, 14] We recommend moréeptt enrollment in such studies or combinatiorsiafilar
studies for better conclusioRor example, it is better to be considered theceié BMI or stage of osteoarthritis
(Kellgren-Lawrence |, Il, 1) based on the primayOMAC Osteoarthritis stage (grades 125>, 300-1r2% 400-
300 of 400 <) in therapeutic outcomes.

Acknowledgement
Authors are thankful to Dr Noorodin MusavinasabHw kind support.

REFERENCES

[1] Sellam J, Berenbaum F.Clinical Feature of Oat#witis. Kelley's text book of rheumatology".8Philadelphia,
PA: Sunders2009; 1547-1561.

[2] Vangsness CT Jr, Spiker W, Ericksomd&throscopy 2009; 25(1):86-94.

[3] Hochberg MCN Engl J Med2006; 354(8):858-60.

[4] Pur Reza,A. economics and Health, Tehran UsitsePress 1382

[5] Naqvi and colleagues - the study of diseasebigjuries in Iran - Ministry of Health and Medidaducation,
Department of Health, 1386.

[6] Jamshidi, AR. Community oriented programs tatcol rheumatic diseases (COPCORD) the prevalerice o
rheumatic complaints and diseases in Tehran. Ras@aoject. Tehran: Tehran University of Medicalebces and
Health Services, Center for Rheumatology Resed286.

[7] Lozada CJ. Management of osteoarthritis. lmestein GS, Budd RC Harris ED, et al. Kelley'sttéook of
Rheumatology. 8ed. Philadelphia, PA: saunde2§09:1563-1577.

[8] Messier SP, Mihalko S, Loeser RF,et@steoarthritisCartilage 2007; 15(11):1256-66.

[9] Giordiono N.fioravanti A,papakostasp, et@urrent therapeutic ResearcP009 June. 70(3):183-196.

[10] Herroro-beaumort G.ivorrea ja,Del carmen &dd M. et alArthritis rheum 2007; 56(2): 555-67.

[11] Thakral R,Debnath UK,Dent Curr Orthop 2007; 21: 386-389.

[12] Zhang W, Nuki G, Moskowitz RW,et absteoarthritis Cartilage2010; 18(4):476-99.

[13] Jackson CG, Plaas AH, Sandy JD,eCdteoarthritis Cartilage2010; 18(3):297-302.

[14] Chan PS, Caron Jp, Rosa GJ, Orth MYsgteoarthritis Cartilage2005; 13(5):387-94.

636



