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Abstract: We conducted a randomized, double-blind clinical trial to assess the efficacy of intra-articular 
injections of polynucleotides versus hyaluronan in patients with symptomatic knee osteoarthritis. The 30 
patients enrolled were randomized in two groups and received 3 intra-articular knee injections at 1 
week intervals with either polynucleotides (CondrotideTM, n=15) or hyaluronan (Synocrom®, n=15). 
The patients were followed for 3 months after the end of treatment, with clinical evaluation before 
administering the first injection and then at 4, 8 and 16 weeks afterward. We used the Visual Analog 
Scale for pain assessment and calculated the Knee Osteoarthritis Outcome Score and Knee Society 
Scores (knee and functional). We found a statistically significant decrease of pain levels in both groups, 
with Knee Society Scores showing a statistically significant improvement only in the polynucleotide 
group. We concluded that the use of polynucleotide injections in the treatment of knee arthritis is a 
viable option in symptomatic cases. 
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Rezumat: În acest studiu clinic randomizat, dublu-orb, am evaluat comparativ eficacitatea injecţiilor 
intra-articulare cu polinucleotide și hialuronat de sodiu la pacienţi cu gonartroză decompensată algic. 
Am randomizat 30 de pacienţi în 2 loturi de câte 15, care au beneficiat de 3 infiltraţii intra-articulare la 
nivelul genunchiului, la intervale de 1 săptămână, cu polinucleotide (CondrotideTM - n= 15) sau 
hialuronat de sodiu (Synocrom® - n= 15). Perioada de urmărire a fost de 3 luni după finalizarea 
tratamentului. Pentru evaluare am folosit Scala Analog Vizuală pentru durere, scorul Knee 
Osteoarthritis Outcome Score şi scorurile de genunchi şi funcţional Knee Society Score înaintea 
administrării primei infiltraţii, şi apoi la 4, 8 şi 16 săptămâni. Nivelul durerii s-a îmbunătăţit statistic 
semnificativ la ambele loturi, în timp ce valorile scorurilor KSS au prezentat o îmbunătățire 
semnificativă doar la lotul tratat cu polinucleotide. Am concluzionat că injecțiile intra-articulare cu 
polinucleotide reprezintă o alternativă viabilă în tratamentul gonartrozei. 
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INTRODUCTION 
Epidemiologic studies have shown that osteoarthritis 

is the most common joint disease worldwide (1,2) with 
approximately 1/3 of adults having radiological signs of 
arthritis. It has also been estimated that 25 to 30% of people 
over the age of 45 are affected by osteoarthritis.(3)  

There are several forms of the disease, but knee 
osteoarthritis is the most frequently diagnosed, having been 
observed in approximately 6% of the population.(4) 

Although the mechanism of development and 
progression in osteoarthritis is not yet fully known or 
understood, currently available data seem to indicate that both 
mechanical and biological factors might be involved.(5)  

The main feature of arthritis is articular cartilage 
degeneration with physico-chemical changes in the synovial 
fluid and subsequent macroscopic changes of the affected joint. 
Unfortunately, there is still no cure for arthritis at the moment, 
and the principal aims of the available therapeutic options are 
generally symptom relief (especially pain) and a possible 
slowing of the disease’s progression. Depending on the severity 
of arthritis, there are several treatment options, from non-
pharmacologic therapy, trough pharmacotherapy and ending in 
surgery – minimally invasive or major surgery. 

Intra-articular injections of hyaluronic acid are 
commonly used in the treatment of the initial stages of 
osteoarthritis – the principle involved is the presumed 
improvement of the viscoelastic properties of the synovial fluid, 
which is supposed to protect the cartilage from the mechanical 
stress and may alleviate pain, but recent meta-analyses have 
questioned the efficacy of these treatment options.(6) 

A possible explanation could be found in the way in 
which these substances act – that is by providing joint 
lubrication, but without addressing other important factors in the 
pathogenesis of osteoarthritis (biochemical, metabolic or 
inflammatory factors).  

Polynucleotides were developed in an attempt to 
provide nutrients to restore articular cartilage homeostasis and 
the physiology of the intra-articular environment, in addition to 
offering mechanical protection for the cartilage. These are 
polymer molecules that are able to bind large amounts of water 
and thus form a tri-dimensional gel.  

Besides moisturizing the articular surfaces, 
polynucleotides also release oligonucleotide molecules that 
retain water and have the same viscoelastic properties as the 
polynucleotides – this way their effect lasts longer. 
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PURPOSE 
The purpose of our randomized, double-blind study 

was to evaluate and compare the efficacy of intra-articular 
injections of hyaluronan and polynucleotides in patients with 
painful knee osteoarthritis. 

 
METHODS 

The current study was conducted between 2011 and 
2012 in the Clinic of Orthopaedics and Traumatology of the 
Mureş County Hospital. We included 30 patients aged 18 to 71, 
whot were diagnosed with knee osteoarthritis. 

Inclusion criteria were: (1) persistent knee pain – at 
least 2 months duration, (2) a diagnosis of knee osteoarthritis 
based on the clinical/ clinical and radiologic criteria of the 
American College of Rheumatology (7), and (3) early and 
medium stages of knee osteoarthritis based on the radiological 
classification of Kellgren and Lawrence.(8) The following 
exclusion criteria were defined: alcohol and/or drug abuse, 
pregnancy or lactation, fractures or serious injuries of the 
studied knee, rheumatoid arthritis, blood disorders, 
hypersensitivity to the studied substances (hyaluronic acid, 
polynucleotides), hyaluronic acid or corticosteroids intra-
articular injections in the previous 3 months, systemic treatment 
with anticoagulants or anti-inflammatory steroids in the 
preceding month. 

The study was approved by the Ethics Committees of 
the University of Medicine and Pharmacy and the Clinic of 
Orthopaedics and Traumatology of Tîrgu-Mureş, and all patients 
signed an informed consent. The 30 enrolled patients were 
randomized at the time of enrolment into 2 groups of 15 patients 
each, who received 3 intra-articular injections in the affected 
knee with either polynucleotides (group I/ CondrotideTM group, 
n = 15) or sodium hyaluronate (group II/ Synocrom® group, n = 
15). Injections were administered at 1 week intervals. We used 
the following substances: 

• CondrotideTM – a gel of long chain natural, highly 
purified polynucleotides, with a concentration of 
20 mg/ ml, in prefilled syringes of 2 ml each. 

• Synocrom® – sodium hyaluronate produced by 
bio-fermentation, with a molecular weight of 1.6 
million Da and a concentration of 10 mg/ ml, in 
prefilled syringes of 2 ml each. 

Infiltration and evaluation were performed by separate 
investigators in order to maintain the study’s double-blind 
character. During the study period patients were prohibited to 
take oral or parenteral corticosteroids, but the use of anti-
inflammatory drugs (NSAIDs) was permitted as needed, and 
NSAIDs use was reported in patient files. 

The study had a follow-up period of 3 months after the 
completion of treatment. All clinical parameters were evaluated 
at 4 different times as follows: before the first infiltration 
(denoted as T0), and at the scheduled control visits at 4, 8 and 
16 weeks (T4, T8 and T16). During these visits any adverse 
effects of treatment were noted, along with NSAIDs 
consumption in the previous period. Our clinical evaluation was 
subjective and objective – we used the Visual Analog Scale 
(VAS), Knee Injury and Osteoarthritis Outcome Score (KOOS) 
and the Knee Society Scores (KSS) – knee and functional 
scores. All questionnaires were completed prior to the first 
infiltration and at the 3 subsequent visits. 

The primary endpoint was the change in pain levels at 
rest, and secondary endpoints were the changes in the values of 
the subjective and objective scores (KOOS, KSS) and 
consumption of NSAIDs. We also assessed the safety profile of 
the used substances – this was done by noting the occurrence of 
adverse effects. 

All statistic calculations were performed using Graph 
Pad Software, San Diego, California, USA. In the first stage the 
values of the VAS and the subjective and objective scores 
(KOOS, KSS) were tested for compliance (Kolmogorov-
Smirnov test, D'Agostino test) – testing for normality. We then 
applied parametric statistical tests – the Student test for 
independent samples comparing two values, and the ANOVA 
test to compare more than three samples of values. All tests 
were performed with p defined as 0.05, and statistical 
significance was obtained for p values < 0.05. 
 

RESULTS 
We did not lose any patients to follow-up. The two 

groups of patients were similar in terms of demographic 
characteristics (table no. 1). 

Based on the results obtained with the VAS, we 
observed a statistically significant decrease in pain in both 
groups of patients, from 6.7 ± 1.03 cm (T0) to 2.7 ± 0.8 cm 
(T16) in group I (treated with polynucleotides) and from 5.1 ± 
1.8 cm (T0) to 2.8 ± 1.3 cm (T16) in group II (treated with 
sodium hyaluronate) (table no. 2), but we noticed a more 
pronounced improvement of algic symptoms in patients from 
group I. 
 
Table no. 1. Patient demographics of the two groups 
included in the study presented as median and range (BMI = 
Body Mass Index) 

Parameter Group I 
(polynucleotide) 

Group II (sodium 
hyaluronate) 

Number of patients 15 15 
Age (years) 62 (31 – 71) 60 (18 – 68) 

Sex (female/ male) 8 F/ 7 B 9F/ 6B 
Height (cm) 161 (152 – 175) 165 (150 – 180) 
Weight (kg) 72 (64 – 89) 68 (60 –105) 

BMI (kg/ m2) 27,7 (23,6 – 33,2) 29,1 (24,2 – 36,1) 
 
Table no. 2. Pain levels at rest measured by VAS 
Evaluation Group I* Group II* P value** 

T0 6,7±1,03 5,1±1,8 0,006 
T4 4,7±1,2 4,1±1,8 0,31 
T8 3,5±0,9 3,1±1,3 0,33 

T16 2,7±0,8 2,8±1,3 0,75 
* Data are presented as mean ± SD; ** Student test 

KOOS score values also showed improvement in both 
groups between T0 and T16. By plotting the differences 
between T16 and T0 KOOS values we can see a greater increase 
in the score’s value for the group treated with polynucleotides 
(11.62) compared to the group treated with hyaluronate (10.33) 
(figure no. 1). 
 
Figure no. 1. Mean values of the KOOS score in the two 
compared groups 
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Regarding the two KSS scores, the knee score showed 
a statistically significant improvement only in the patients from 
group I (p = 0.01, ANOVA) (figure no. 2). The KSS functional 
score values also increased and were statistically significantly 
higher in the group treated with polynucleotides (p = 0.002, 
ANOVA) compared with group II, that only showed a slight 
increase (p = 0.26) (figure no. 3). 
 
Figure no. 2. KSS knee score values in the two groups (the 
box plot diagrams have had the mean values of the KSS 
score inserted) 

 
 
Figure no. 3. KSS functional score values in the two groups 
(the box plot diagrams have had the mean values of the KSS 
score inserted) 

 
Figure no. 4. NSAIDs consumption in the two groups of 
patients during the study period 

 
We did not encounter any significant adverse effects 

of the used substances. We only noted a slight joint pain 
immediately after the injection in 3 patients (2 from group I and 
1 from group II), but this was alleviated in a few hours post-
infiltration. There were no cases of intra-articular infection. 
 

DISCUSSIONS 
Osteoarthritis is a common chronic condition that 

could potentially become the 4th leading cause of disability 
worldwide by 2020 (9,10) due to the population’s increased life 
expectancy. Unfortunately, arthritis remains a disease that is still 
considered “incurable”, despite various treatment methods 
available. 

In the early stages of knee osteoarthritis, physicians 
have several pharmacological therapeutic options (intra-articular 
injections of hyaluronic acid and corticosteroids, oral or topical 
NSAIDs, chondroprotective supplements - glucosamine, 
chondroitin –, and so on). Most of these options have shown 
favourable results in studies, but some authors reported only 
minor benefits of pharmacological treatments versus 
placebo.(6,11,12) 

One of the latest innovations in the pharmacological 
treatment of early to medium stages of osteoarthritis is the use of 
intra-articular injections of polynucleotide molecules from 
natural sources that release oligonucleotides intra-articularly 
through cleavage. Several studies have shown that enzymatic 
degradation derivatives of polynucleotide chains (single 
nucleotides, nucleosides, nitrogenous bases) are normally 
present in the extracellular environment and are useful 
substances for cell metabolism.(13,14) By administering 
polynucleotides in intra-articular injections, the synovial fluid is 
enriched with nucleotides, purine and pyrimidine bases, which 
support cellular metabolism. In a study similar to ours, Vanelli 
et al.(15) compared the efficacy of intra-articular injections of 
polynucleotides with that of hyaluronic acid in patients suffering 
from osteoarthritis, noting similar results in both groups of 
patients over a follow-up period of 16 weeks. 

 
CONCLUSIONS 

We observed significant pain reduction in 
osteoarthritis patients treated by intra-articular injections of 
polynucleotides and hyaluronan, with improvement of the 
values of the used clinical scores (KOOS, KSS). In the case of 
polynucleotides, the symptomatic and functional improvements 
were superior to those obtained by treatment with sodium 
hyaluronate. Therefore, intra-articular polynucleotide injections 
are a viable alternative in the treatment of early and medium 
stage knee osteoarthritis. 
 Acknowledgement: 

This paper is partly supported by the Sectoral 
Operational Programme Human Resources Development (SOP 
HRD), financed from the European Social Fund and by the 
Romanian Government under the contract number POSDRU 
80641 and POSDRU 60782  

 
REFERENCES 

1. Felson DT. Epidemiology of hip and knee osteoarthritis. 
Epidemiologic reviews. 1988;10:1-28. 

2. Felson DT, Couropmitree NN, Chaisson CE, Hannan MT, 
Zhang Y, McAlindon TE, LaValley M, Levy D, Myers RH. 
Evidence for a Mendelian gene in a segregation analysis of 
generalized radiographic osteoarthritis: the Framingham 
Study. Arthritis and rheumatism. 1998;41(6):1064-1071. 

3. Lo GH, LaValley M, McAlindon T, Felson DT. Intra-
articular hyaluronic acid in treatment of knee osteoarthritis: 
a meta-analysis. JAMA. 2003;290(23):3115-3121. 

4. Andrianakos AA, Kontelis LK, Karamitsos DG, Aslanidis 
SI, Georgountzos AI, Kaziolas GO, Pantelidou KV, 
Vafiadou EV, Dantis PC, Group ES. Prevalence of 
symptomatic knee, hand, and hip osteoarthritis in Greece. 
The ESORDIG study. The Journal of Rheumatology. 
2006;33(12):2507-2513. 

5. Woessner JF, Howell DS. Joint cartilage degradation: Basic 
and clinical aspects. New York: Marcel Dekker; 1993. 

6. Bellamy N, Campbell J, Robinson V, Gee T, Bourne R, 
Wells G: Viscosupplementation for the treatment of 
osteoarthritis of the knee. Cochrane database of systematic 
reviews. 2006(2):CD005321. 



CLINICAL ASPECTS 
 

AMT, v. II, no. 2, 2013, p. 263 

7. Altman R, Asch E, Bloch D, Bole G, Borenstein D, Brandt 
K, Christy W, Cooke TD, Greenwald R, Hochberg M, et al. 
Development of criteria for the classification and reporting 
of osteoarthritis. Classification of osteoarthritis of the knee. 
Diagnostic and Therapeutic Criteria Committee of the 
American Rheumatism Association. Arthritis and 
rheumatism. 1986;29(8):1039-1049. 

8. Kellgren JH, Lawrence JS: Radiological assessment of 
osteo-arthrosis. Annals of the rheumatic diseases. 
1957;16(4):494-502. 

9. Woolf AD, Pfleger B. Burden of major musculoskeletal 
conditions. Bulletin of the World Health Organization. 
2003;81(9):646-656. 

10. Murray CJ, Lopez AD. Evidence-based health policy--
lessons from the Global Burden of Disease Study. Science. 
1996;274(5288):740-743. 

11. Lester DK, Zhang K. Gait analysis of knee arthritis treated 
with hyaluronic acid. The Journal of Arthroplasty. 
2010;25(8):1290-1294. 

12. Curran MP. Hyaluronic acid (Supartz(R)): a review of its 
use in osteoarthritis of the knee. Drugs & aging. 
2010;27(11):925-941. 

13. Guizzardi S, Galli C, Govoni P, Boratto R, Cattarini G, 
Martini D, Belletti S, Scandroglio R: 
Polydeoxyribonucleotide (PDRN) promotes human 
osteoblast proliferation: a new proposal for bone tissue 
repair. Life sciences. 2003;73(15):1973-1983. 

14. Muratore O, Cattarini G, Gianoglio S, Tonoli EL, Sacca 
SC, Ghiglione D, Venzano D, Ciurlo C, Lantieri PB, Schito 
GC. A human placental polydeoxyribonucleotide (PDRN) 
may promote the growth of human corneal fibroblasts and 
iris pigment epithelial cells in primary culture. The new 
microbiologica. 2003;26(1):13-26. 

15. Vanelli R, Costa P, Rossi SM, Benazzo F. Efficacy of 
intra-articular polynucleotides in the treatment of knee 
osteoarthritis: a randomized, double-blind clinical trial. 
Knee surgery, sports traumatology, arthroscopy: official 
journal of the ESSKA. 2010;18(7):901-907. 


