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ÖZET 
Çift-Kör- Randomize Olarak İki Farklı M.leküler Ağırlıktaki İntraartiküler Hyaluro
nik Asit Tedavisinin Bilateral Diz Osteoartriti TeşhisiAlmış Hasta/annFarklı Dizlerin
de Karşılaşhnlması 

Giriş: Hyaluronik asit (HA), sağlıklı ek/em matrıksinın ana komponentıdil: HA, smovıyal 
sı1'lnın viskozile ve e/astısıtesini sağiavarak ek/em lubrikasyonu ve homeostazına katkıda 
bulunur. Osteoartritlı (OA) hastaların sınoviyumlarında HA azalması sonucu sinaviyat sı
vı vıskoelastisitesini kaybeder ve ek/em hartllıiyetıne yol açar. Bu sebeple, ıntraartrıküler 
HA enjeksiyonu, osteoartrıtlı hastalarda smliViyal sl\'lya akışkanlık ozelliklerıni tekrar ka
:andırmak amacıyla günumuzde bır tedavi yöntemı olarak kullanılmaktadır. In vıtro yapı
lan çalışmalarda ,farklı molekül ağırlıklı HA preparatlarının kondrosıtler üzerinde farklı 
bıyolojik etkileri olduğu gösterilmiştir; fal«ii kullanımda olan farklı molekul ağırlıklı HA 
preparatlarımn k/imk etkilerıni kıyaslayan çalışmalar oldukça azdır. Bu çalışmamızdaki 
amacımı:, mo/e kül ağırlığı farklı i kı HA prtparatımn di: OA tedavısınde kı klınık etkinli
ğini kıyaslamaktı Hasta popülasyonundaki ~linik cevap değışkenfiğini azaltınak ıçın has
taları randamize etmektense her hastanın ı!lı dızını randamize etmeyı tercıh ettık. 

Materyal-Metod: Her iki diz ağrısııle Nisatt-Eylul 2006 tarıhlerı arasmda S.B İstanbul 
Eğitım ve Araştırma Hastanesi Fiziksel Tıp ve Rehabilitasyon Klınığı polıklınıklerine baş
vuran, ACR (Amerıcan C ol/age of Rheumatblogy) radyolojik ve klınık krıterlerine gore bı
lateral dı: osteoartriti tanısı alan 40 hasta, randomı:e kontrollü çift-kör olarak planladı
ğımız çalışmamı;a dahıl edildi. Çalışmaya dahil edilen hastaların bılgısayar ortamında 
SPSS programı ıle randamize olarak belirledığımız bır dızine düşük moleküler ağırlıklı 
hyaluronık asit (Hyalgan), dığer dı:ine de yüksek moleküler ağırlıklı hyaluronık asıt 
(Adant) intraartikuler enjeksiyonla haftada bır kez toplamda ıiç enJeksiyon olacak şekıl
de bağımsız bir doktor tarafindan aynı teknikle uygulandı. Değerlendırmeler tedavi önce
sı, tedavi sonrası, tedavı sonrası!. ay ve teriavi sonrası3. ayda kör (bağımsız) bir doktor 
tarafindan her ıki diz için ayrı ayrı yapıldı. Değerlendırme parametrelerı: Ek/em hareket 
açıklığı,ağrı derecesi ve WOMAC ındeksiydi. 

Bulgular: ACR kriterterme gore OA tanısı, olan 40 hasta çalışmaya dahıl edildi. 8 hasta 
kontrol muayenelerine gelmedığı ıçın, 6 hasta da tedavı süresince non-steroıdal antiinf
lamafuar ilaç kullandığııçın çalışmadan çıkarıldı. 26 hasta çalışmaya alındı. 21' i kadm, 
5'i erkekti. Hastaların yaş ortalaması 58.9 ± 8 yıl ( 46-73 ). Ortalama WOMAC ve VAS 
skorları, ek/em hareket açıklığı olçumleri .Adant ve Hyalgan uygulanan dizler arasında 
benzerdı WOMAC skorları ortalama 17 puan her 2 grupta da azaldı. Bu azalma her 2 
grup ıçın ıstatikse/ olarak anlamlıydı (p<O.OO/ ). Bu etki tedavi bitin/dıkten sonraki I ve 
3. ayda korunmuştur. İki grup arasında WOMAC skorları benzer şekı/de kaldı VAS skor
ları tedavi sonunda her 2 grupta düşmuştü, Her 2 grup kıyaslandığında etkinlik açısından 
anlamlı bır fark yoktu. Adant grubunda artalama I puan (p=0.004), Hya/gan grubun
dan ortalama 2 puan (p<O.OOI) azalmıştı. Bu etki enjeksıyondan I ve 3 ay sonrada korun
muştur. Dız ek/em hareket açıklığı Adant gJtubunda 5.2°, Hya/gan grubunda ortalama 5 7° 
artmış olup (p<O 001) 3 aya kadar bu etki korunmuştur. Gruplar arasında anlamlı bır fark 
yoktu 

Sonuç: olarak bizim çalışmamız HA etkinliği yönunden dığer çalışmalarla uyumlu ıdı. Biz 
mo/ekili ağırlıkta/d faklılığın herhangi bır lerapötik avantaj sağlamadığını gözlemlememı
ze rağmen yuksek veya düşük molekül ağırlıklı hangı HA seçileceği hala tam cevaplanma
mış bır konudur. 

Analılar kelime/er: Dız osteoartriti, İntraatrikuler hyaluronik asıd, Farklı molekül ağırlığı 
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SUMMARY 
Design: Randomized, doub/e-blinded study. 

Setting: The study was conducted durıng a six-month period extendıng from Ap
ri/I st to September 30th of2006 at the Physical Therapy and Rehabılıtation Cli
nic of the Istanbul Education and Reseat·ch Hospital. 

Participants: Subjects were recruıted from patients who had elinical evidence of 
osteoarthrıtıs based on the crıterıa of American College of Rheumatology and 
radıographic evidence of osteoarthritis, stage II and above according to Kellg
ren-Lawrence. 

Interventions: Patıenis receıved three weekly intra-artıcu/ar injectıons of law 
mo/ecu/ar weight preparation of hya/uronic acid (Hyalgan®) to one knee and 
hıgh mo/ecu/ar weıght preparation of hyaluronic acid (Adant®) to the other 
knee. All injectıons were given by a single physician (EA) wıth an antero/ateral 
approac/ı, keeping the knee ın the 90° flexion posıtıon. 

Main Outcome Measures: Clinical evaluations were conducted prior to treat
ment (base/ıne), ımmediately at the end of the therapy period, I month and 3 
months after therapy. Outcome pa rameters included (i) measurement of ran ge of 
motion (ROM) of the knee; measured at prone position usıng a goniometer: (ii) 
Vısual Analog Sca/e (VAS) scoredfrom I to 10 for pain at rest; and (iii) total sco
res ofWestern Ontario McMaster Universities Index (WOMAC) of global measu
rement ofpain, stiffness, and disaqility. 

Results: Forty patıenis with knee osteoarthritis were enro/led in the trial; howe
ver, only 26 of the subjects completed the trial and were ıncluded ın the analyses 
The study population consısted of 21 female and 5 ma/e patients The mean ± 
standard deviation (SD) age of the subjects was 58.9 ± 8.0 years (range 46-73). 
The mean body mass ındex was 325 ± 4.0 kglm2. M ean scoresfor WOMAC and 
VAS assessments and mean ROM measurements were simi/ar between the 
Adant®-receiving and Hyalgan®-receiving knees. The results of our study show 
an overall improvement ın dısease activity parameters of knee osteoarthritis ın 
both treatment groups A difference ın therapeutic efficacy did not emerge, howe
vel; between Adant®-receıvıng and Hya/gan®-receiving knees. 

Conclusions: O ur study corroborates prevıous tn als of HA derıvatives ın the tre
atment of knee osteoarthritis in demonstrating the ir efficacy. Whether HA prepa
ratıons with high or law mo/ecu/ar weıght should be preferred remains a yet 
unanswered question as we did not observe a therapeutic advantage in eıther of 
the study preparations. 

Key Words: Knee osteoarthritıs, lntra-articu/ar hyaluronic acid, Dıfferent mo/e
cu/ar weights 
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INTRODUCTION 

Hyaluronic acid (HA), a linear chain of repeating disaccharide 

units, is the major component of the matrix of healthy joints. The 

high viscosity of this substance endows it with hydrodynamic proper

ties that are essential for the physiologic functioning of the joints. HA 
not only acts as a lubricant for the articular surfaces, but also as a 

shock absorber during rapid movement of the joint. 

The synovial fluid concentrations of HA are decreased in joints aff

licted with osteoarthritis as a result of the depolymerization of the 

HA molecule, induced by reactive radicals produced during the inf

lammatory process (ı). Lower concentrations of HA reduce the vis

coelasticity of the synovial fluid and exacerbate the destructive pro

cess in the osteoarthritic joint. Synthetic HA derivatives, adıniniste

red intra-articularly, replenish the low concentrations of endogenous 

HA and thus restore the disturbed rheological properties of the syno

vial fluid in the osteoarthritic joint (2). The elinical effect derived 

from HA derivatives probably are caused by other biologic effects as 

the half-life of these products is shorter than 2 days (3). One such bi

ologic effect is believed to be enhancement of synthesis of endoge

nous HA.2 HA may also ameliorate the joint damage by reducing 

chondrocyte apoptosis (4). 

Intra-articular injections of HA have been used in the treatment of 

osteoarthritis of the knee in an effort to modify the disease process, 

with some success, and most experts believe that further trials are ne

eded to define the exact role of HA derivatives in the treatment of 

knee osteoarthritis (5). Arecent retrospective study suggests that the

rapy with intra-articular HA may delay total knee replacement in pa

tients with knee osteoarthritis (6). 

The molecular weight (MW) of synthetic HA preparations used in 

previous studies vary considerably; such a structural difference pos

sibly imparts different biomechanical and biologic properties to the 
treated joints. Although in vitro studies have suggested that different 

MWs have different biological effects on chondrocytes, a therapeutic 
difference has not been readily detected in most elinical trials. 

In this randomized, double-blinded study, we sought to investigate 

the elinical efficacy of two HA preparations with different MWs in 
the treatment of bilateral knee osteoarthritis. In an effort to thwart va

riability in patient population as a confounding factor, we randorni

zed the two knees of each individual patient rather than the patients 

themselves. 

METHODS 

The study was conducted during a six-month period extending 

from April l st to September 30th of 2006 at the Physical Therapy and 

Rehabilitation Clinic of the Istanbul Training and Research Hospital. 

SB İstanbul Eğıtım ve Araştırma Hastanesı Fızıksel Tıp ve Rehabilitasyon Klınığı 
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Patients presenting with bilateral knee pain underwent elinical and 

radiological evaluation for knee osteoarthritis. Subjects were recru

ited from patients who had elinical evidence of osteoarthritis based 

on the criteria of American College of Rheumatology and radiograp

hic evidence of osteoarthritis, stage II and above according to Kellg

ren-Lawrence. Exclusion criteria were physical therapy or intra-artİ

cular injection in the preceding year and arthritis secondary to inf

larnmatory-infectious causes or trauma. The study was approved by 

the institutional ethics committee. Subjects were enrolled to trial af

ter provision of written informed consent. 

Patients were told to discontinue all current medications for oste

oarthritis, including non-stemidal anti-inflammatory drugs (NSA

IDs), two weeks prior to HA therapy. Using a computer software, the 

left-sided knees of each subject was randomized to receive either of 

the two HA preparations, while the right-sided knee received the ot

her preparation. 

The study medications were Hyalgan® (distributed by Sanofi 

Aventis, manufactured by Fidia Farmaceutici S.p.A. Padua, ltaly) 

andAdant" (distributed by Er-Kim, manufactured by Meiji Seiki Ka

isha, Ltd., Tokyo, Japan). Hyalgan" contains a solution of sodium 

HA of 500 to 750 kDa molecular weight. The molecular weight of the 

HA in Adant" is 900 to ı 000 kDa. Patients received three weekly int

ra-articular injections of low MW preparation of hyaluronic acid 

(Hyalgan®) to one knee and high MW preparation of hyaluronic acid 

(Adant®) to the other knee. All injections were adrninistered by a 

single physician (EA), using an anterolateral approach, keeping the 

knee in the flexi on position at 90". 

Clinical evaluations were conducted prior to treatment (baseline ), 

immediately at the end of the therapy period, ı and 3 months after 

therapy. Patients and physicians carrying out the evaluations were 

blinded to the treatment drug. 

Outcome parameters included (i) measurement of range of motion 

(ROM) of the knee, measured at prone position using a goniometer; 

(ii) Visual Analog Scale (VAS) scored from 1 to 10 for pain at rest; 

and (iii) total scores ofWestem Ontario McMaster Universities Index 

(W O MA C) of global measurement of pain, stiffness, and disability. 

Statistical analyses were performed using the SPSS ıı.5 and Mic

rosoft Excel software programs. For non-parametric variables, i.e. 

WOMAC and VAS scores, Mann-Whitney U test was employed to 

compare outcome scores among treatment groups and Wilcoxon sig

ned-rank test was used to compare post-therapy scores to baseline. 

The improvement in WOMAC scores was also assessed as percent 

change from baseline and compared between treatment groups using 

one-way Analysis of Variance. For parametric variables, i.e. knee 

ROM measurements, paired t-test was employed to compare outco

me scores among treatment groups and to compare post-therapy sco

res to baseline. 



RESULTS 

Forty patients were diagnosed with knee osteoarthritis according to 

American College of Rheumatology criteria and were enrolled in the 

trial; however, only 26 of the subjects completed the trial and were 

included in the analyses. The study population consisted of 2 1 fema

le and 5 male patients. The mean ± standard deviation (SD) age of 

the subjects was 58.9 ± 8.0 years (range 46-73). The mean body mass 

index was 32.5 ± 4.0 kg/m2. Twenty (77%) of the subjects were ho

memakers, 5 were retired white-collar workers, and ı patient was a 

retired carpenter. 

Mean scores for WOMAC and VAS assessments and mean ROM 

measurements w ere simiıar between the Adant®-receiving and Hyal

gan®-receiving knees, as shown in Tables ı, 3 and 4. 

WOMAC scores were reduced by a mean of 17 points both in the 

Adant®-receiving knees and in the Hyalgan®-receiving knees by the 

end of the therapy period. This reduction was statistically significant 

for both groups (p< O.ooı for both of these groups). This effect was 

sustained at 1 month and 3 months after the therapy was terminated, 

as shownin Table ı. WOMAC scores remained similar between gro

ups at all periods of assessment. 

Table 2 shows the improvement in WOMAC scores as caicuıated 

percentage change compared to baseline. Although ılıere was a hig

her level of improvement in the Adant®-receiving knees compared 

to the Hyalgan®-receiving knees at the end of the treatment period 

(43.3 ± 28.9 vs. 34.0 ± 35.2, respectively); this did not reach statisti

cal significance (p=0.339). Level of improvement remained stable at 

ı and 3 months after end of therapy. 

VAS scores similarly had improved in both Adant®-receiving and 

Hyalgan®-receiving knees by the end of the therapy period. VAS 

score was reduced by a mean of ı points in the Adant® group 

(p=0.004) and by 2 points in the Hyalgan® group (p< 0.001). This 

effect was also sustained ı month and 3 months after the therapy was 

terminated, as shown in Table 3. VAS scores of the two treatment 

groups were not significantly different from each other at any of the 

therapy stages. 

Knee ROM measurements increased by a mean of 5.2°'in the 

Adant®-receiving knees and by a mean of 5.7°'in the Hyalgan®-re

ceiving knees at the end of the therapy period (p< O.OOı for both gro

ups). This improvement persisted at ı month and 3 month follow-up 

assessment, as shown in Table 4. Post-therapy ROM measurements 

were not different among treatmemt groups at any time. 

No side effects were reported in either the Adant®-receiving !me

es or the Hyalgan®-receiving knees. 
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Table 1. M ean WOMAC scores obtained at baseline, immediate/y at 

the e nd, and 1 and 3 months after e nd of therapy. Post-therapy sco-

res were compared to baseline in each treatment group, as well as 

among groups. 

Baseline At the end of I month after 3 months after 
the therapy end of therapy end of therapy 

WOMAC scores 
for Adant® group 47 ± 18 30± 19 29±22 30±21 
(me an ± standard p<O.OOI p<0.001 p<0.001 
deviation and 
significance 
Ievel as 
c ompared 
to baseline 
mean score) 

WOMAC scores 
for Hyalgan® group 
(mean ± standard 
devıatıon and 
significance level 
a1 compared to 
baselıne mean score) 44±20 27± 19 26±20 29± 19 

p<0.001 p<O.OOI p<0.001 

Significance Ievel 
of companson 
between groups p=0.673 p=0.601 p=0.876 p=0.905 

Table 2./mprovement in WOMAC scores, expressed as percent chan

ge from baseline. These values were compared between treatment 

groups, as indicated in the third row. 

Adant® group (mean ± 
standard devıatıon and 
95% Confıdence 
Interval) 

Hyaıgan® group (mean 
± standard devıatıon 
and 95% Confıdence 
Intervaı) 

Signıfıcance ıeveı of 
companson between 
two group; 

At the end of the 
treatment penod 

43.3 ±28.9% 
(95% cı 11 7- 55.0%) 

344± 37 3% 
(95% cı ı9J -49.5%) 

p=0.339 

At ı month after At 3 months after 
therapy therapy 

44.3 ± 33.7% 34.0 ± 35.2% 
(95% cı 30.7-57 9%) (95% cı ı 9.8 - 48.3% ı 

36.3 ± 37 5% 35.ı ± 38.3% 
(95% CI 2ı ı- 5ı 4%) (95% CI ı9.7- 50 6%) 

p=0.42ı p=0.9ı5 
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Table 3. Mean VAS scores obtained at baseline, immediately at the 

end, and 1 and 3 months after end of therapy. Post-therapy scm·es 

were compared to baseline in each treatment group, as well as 

among groups. 

Baseline At the end I month after 3 months after 
of the therapy end of therapy end of therapy 

VAS scores for 6±2 5±3 5±3 5±3 
Adant® group p=0.004 p=0.002 p=0.004 
(mean ± standard 
devıation and 
sıgnıficance level 
as compared to 
baselıne mean 
score) 

VAS scores for 6±2 4±3 4±3 5±3 
Hyalgan® group p<OOOI p<O.OOI p=0.002 
(ınean ± standard 
deviation and 
signıficance level 
as compared to 
baseline mean 
score) 

Sıgnificance level 
of companson 
between groups p=0.493 p=0.754 p=0.523 p=0.825 

Table 4. M ean ROM scores obtained at baseline, immediately at the 

end, and 1 and 3 months after end of therapy. Post-therapy scores 

were compared to baseline in each treatment group, as well as 

among groups. 

Baselıne At the end ı month after 3 months after 
of the therapy end of therapy end of therapy 

KneeROM 
measurements for 108.6' ± 8.8' 113.8° ± 8.5' 115 5' ± 7 5° 114.0' ± 9.4° 
Adant® group p<O.OOı p<O.ooı p<O.ooı 

(mean ±standard 
devıauon and 
sıgnıficance !eve! 
as compared to 
baselıne ınean score) 

KneeROM 
measurements for 
Hyalgan® group 
(mean ± standard 
devıation and 
sıgnificance level 
as compared to 
baselıne mean score) 108.1' ± ı 1.6° 114.4" ± 10.1' 114.8' ± 9.8" 114.4' ± 10.3" 

p<O.OOI p<O.OOı p<O.OOI 

Sıgnıficance level p=0.993 p=0.824 p=0.773 p=0.872 
of companson 
between groups 
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DISCUSSION 

Despite the continued use of HA derivatives in the treatment of os

teoarthritis, it is stili not known whether derivatives with higher or lo

wer MW would show a superior therapeutic effect. Laboratory studi

es have shown that derivatives with lower MW penetrate better thro

ugh the extracellular matrix of the synovium and red u ce synovial inf

larnmation more effectively (7). 

The results of our study show an overall improvement in disease 

activity parameters of knee osteoarthritis with both lower and higher 

MW preparations of HA, when given intra-articularly to either knee 

of the same patient. A difference in therapeutic effectiveness w as not 

observed with either agent. The fact that we used both HA derivati

ves on the same patient eliminated subJective variations as a canfo

unding factor in our study. Both the patients and the evaluators were 

blinded to the therapy, so bias towards one of the preparations was 

successfully eliminated. 

Several researchers have compared the elinical effects of different 

HA products (8). Roman et al. compared the efficacy of Hyalgan® 

and Adant® in 49 patients with knee osteoarthritis (9). They found 

that more excellent or good respanses were obtained at three months 

with Adant® than with Hyalgan® (50% vs. 21.1% ). This result was 

ascribed to the higher viscosity, hence longer intra-articular half-life 
of the former preparation. 

In conclusion, our study corroborates previous Irials of HA deriva

tives in the treatment of knee osteoarthritis in demonstrating their ef

ficacy (10). Whether HA preparations with high or low malecular 

weight should be preferred remains a yet unanswered question, as we 

did not observe a therapeutic advantage in either of the study prepa

rations. 
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