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INTRODUCTION 

Osteoarthritis (OA) is a chronic degenerative disease of 

multifactorial etiology that affects the joints and represents 

the most frequent cause of pain and disability in adults.1 

This disease is characterized by the gradual deterioration 

and weakening of the articular cartilage, resulting in both 

pain and a decline in joint function.1,2 Histologically, 

articular cartilage is a special connective tissue (hyaline 

cartilage), with a single cell type, the chondrocyte, 

surrounded by an extracellular matrix composed mainly of 

water and proteins, among which type II collagen and 

glycosaminoglycans (mainly aggrecan) stand out due to 

their abundance.3 The first approach to treat OA, which 

today continue being the main therapeutic option, is 

focused on relieving pain and inflammation of the affected 

joint.1,2 It has been published that there are some risk 

factors that predispose to OA development. Age, genetic 

factors, obesity, gender (women), and other factors such as 

professional occupation and physical activity seem to be 

the most important factors related to OA development.1-3 
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Recently, a series of biomarkers such as cytokines, 

enzymes and extracellular matrix molecules have been 

identified as precursors of collagen degradation associated 

with OA.4 There are several therapeutic strategies for the 

management of OA, which can be classified into 2 groups: 

pharmacological treatment and lifestyle modification.5-7 

Since pain is the symptom that most frequently appears in 

patients with OA, pain relievers such as analgesia and non-

steroidal anti-inflammatory drugs are the most common 

treatments used. Inhibition of extracellular matrix 

degradation is another strategy for OA treatment. In this 

sense, doxycycline is a potent inhibitor of 

metalloproteinases but has shown little effect on the 

improvement of the disease.8 Other compounds, such as 

bisphosphonates, which inhibit the activity of osteoclasts 

could have clinical benefits. However, clinical trials 

conducted with risedronate or zoledronic acid have not 

shown reproducible results, so these drugs are not 

currently used for the treatment of OA.9,10 

Other strategies could be based in the use of biological 

therapies to modify the activity of inflammation mediators. 

As an example, Anankira a recombinant antagonist of the 

interleukin-1 (IL-1) receptor has clinical benefits, but the 

response does not last more than 4 days, so its use is very 

limited.11 Other different biological therapies have also 

been tried without results, such as Adalimumab, a 

monoclonal antibody with anti-TNF activity (Tumor 

Necrosis Factor), the Recombinant Bone Morphogenetic 

Protein or the Recombinant Fibroblast Growth Factor.12 

Also, therapies based on the use of stem cells have been 

tested in animals, but, at this moment, no clinical trials 

have been carried out in patients with OA to find out if 

they are effective and safe.13 Since none of the 

aforementioned treatments have shown a clear clinical 

benefit for the treatment of OA, it is necessary to look for 

other ways to treat or to slow the disease progression. One 

of the alternatives could be found through the new 

nutritional and lifestyle modification strategies that, used 

in prevention and in the early stages of the disease, can 

help to improve the patient's quality of life and delay 

implant surgery. Regarding lifestyle modification, obesity 

control stands out for its importance. Weight loss and 

exercise to strengthen muscles are two of the most 

common medical recommendations for the treatment of 

OA.5,6  

Another strategy to treat OA or to delay OA progression 

could be adding food supplements, concentrated sources 

of nutrients that have a nutritional and/or physiological 

effect on the inflammatory process. Currently, high-

quality and effective supplements are available and they 

represent an effective and convenient help at different 

stages of life, for different population groups even in 

people with intense activities or in limiting situations. 

Chondroitin sulfate and glucosamine, which have shown 

anti-inflammatory properties in vitro are two of the most 

commonly used nutrients in food supplements, although 

they seem to show little clinical benefit in osteoarthritic 

patients.14  

One of the most interesting food supplements, that is 

widely used for joint health, is collagen, the most abundant 

protein in the body. Collagen is a structural protein of 

connective tissues, present in the skin, tendons, cartilage 

or bone, giving support and resistance.15 Collagen is a 

fibrous protein composed by fibrils disposed in a triple-

helix. Up to 21 types of collagen have been described in 

mammals, differing among them in the way in which their 

fibrils are distributed. Type II collagen is the main 

collagenous component of cartilage. Hydrolyzed collagens 

are one of the food supplements that are available in the 

market. They are composed by small collagen peptides 

that do not seem to have significant clinical benefit.16 It is 

possibly due to the fact that they are more susceptible to 

degradation during the digestive process, due to the 

difficulty of reaching the joint tissue, which has very low 

blood supply. Undenatured type II collagen (UC-II), in 

which the triple helix of collagen is maintained, is an 

alternative to hydrolyzed collagen. This compound 

derived from chicken sternum cartilage and presents an 

oral tolerance process, since it is adsorbed by a specific 

part of the intestinal surface known as Peyer's Patches, 

which are clusters of lymphatic tissue that line the mucous 

membranes of the intestine.16-18 Uptake of UC-II by 

Peyer's patches triggers an immune cascade where 

regulatory T cells (Tregs) are activated. Tregs are T 

lymphocytes that regulate or suppress other cells of the 

immune system. These immune cells migrate to areas of 

inflammation where they secrete anti-inflammatory 

molecules such as IL-4, IL-10 and TGF-β. This action 

helps the physiological process of joint recovery and 

maintenance.16-18 

Objectives 

The main objective of this study was to evaluate the impact 

of oral supplementation with UC-II for 6 months on pain 

symptomatology in OA patients. To this end, the evolution 

of pain was observed using the visual analogue scale 

(VAS). Likewise, the appearance of adverse effects 

throughout the intervention will be studied and the changes 

in the prescription of concomitant medication throughout 

the treatment will be evaluated. 

METHODS 

This was a longitudinal, retrospective study to evaluate the 

effects on pain of UC-II in patients with OA in the knee 

who received this food supplement for 6 months. The 

study was carried-out from September 2020 to September 

2022, in two hospitals: Clínica Cemtro and Clínica Medyr 

(Madrid, Spain). To be eligible for the study, patients of an 

age between 18 and 80 years should have knee OA of any 

grade, diagnosed by MR image, without any previous joint 

surgery that could alter the symptoms of the ongoing OA.  

Inclusion and exclusion criteria 

Inclusion criteria were as follows: patients of both sexes, 

age between 18 and 80 years, and knee OA of any grade 
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diagnosed by MR image. Exclusion criteria were: previous 

knee surgery, active infection, tumoral pathology, and 

systemic diseases such as rheumatoid arthritis or other 

autoimmune diseases with articular involvement.  

Participants who signed their informed consent form to 

take part in the present study were required to consume 40 

mg of UC-II (CondroArtil®) (100% natural, Madrid, 

Spain) as a dietary supplement on a daily basis for duration 

of 6 months. In addition to UC-II, the complex 

CondroArtil® also contains some other compounds: 160 

mg vitamin C, 10 µg vitamin D3, 45 µg vitamin K2, 1 mg 

copper and 2 mg manganese. The pain level, measured 

using the VAS, was evaluated twice. The first time, before 

prescribing UC-II (basal evaluation), and the second, as a 

ending evaluation, after a period of 6 months. 

Additionally, the impact of various factors on pain 

reduction was examined. These factors encompassed 

demographic variables, as well as the intake of 

medications or food supplements and participation in 

physical therapy. 

A predetermined sample size was not established; instead, 

a random selection approach was employed. Participants 

were chosen at random from the entire population, 

resulting in a sample size of 100 patients who agreed to 

participate in the study by signing the informed consent. 

This method was chosen to ensure equal inclusion 

opportunities for all members, aiming to mitigate bias and 

enhance the applicability of the study's outcomes. 

Statistical analysis was carried out with the IBM® SPSS® 

Statistics Version 22. Software. Categorical variables were 

expressed as counts and/or percentages and were analyzed 

with the Fisher’s exact or Pearson’s χ2 tests. In the case of 

quantitative variables, normality was assumed for n>30, 

and in those cases, they were expressed as the mean as a 

measure of central tendency and standard deviation as a 

measure of dispersion. For variables with n<30, it was first 

studied whether they followed a normal distribution or not 

using the Kolmogorov-Smirnov test. In the case of non-

normally distributed variables, the median was used as a 

measure of central tendency, and the maximum and 

minimum were used as measures of dispersion. The 

existence of correlation between different variables was 

determined using Pearson's R coefficient and its 95% 

confidence interval. For normally distributed variables, 

means were compared using the Student's t test, with 

Levene's test used to demonstrate homoscedasticity. Non-

normally distributed variables were compared using the 

Mann-Whitney U test. The Kruskal-Wallis test was used 

to compare pain among different grades of OA. The 

G*Power Version 3.1.9.2 software was used to estimate 

post-hoc power in all statistically significant comparisons 

following univariate analysis. For statistical acceptability, 

a power of ≥80% was deemed necessary. To study the 

impact of all factors simultaneously, multivariate analysis 

utilizing a repeated measures analysis of variance was 

conducted. The hypothesis of equality between means was 

tested using Wilks' lambda, and sphericity was tested using 

Mauchly's W statistic. All statistical comparisons were 

two-tailed, with a p value<0.05 considered statistically 

significant.  

RESULTS 

A total of 100 patients agreed to take part in the current 

study. The (Table 1) shows the demographic 

characteristics of the patients.  

Table 1: Demographic characteristics of patients. 

Parameters Observation 

Age (years) 46.3 13.8 

Sex (male/female) 62/38 

Height (cm) 172.9±8.8 

Weight (kg) 74.5±9.7 

Body mass index (kg/m²) 24.9±1.7 

Dominance (right/left) 94/6 

Affected knee (right/left) 50/50 

Most patients were males, 62.0%, who were under the age 

of 50, and had a BMI that was either normal or slightly 

high. Most of the patients (60%) had either grade I or II 

OA, with 23 and 37 patients respectively, while only 9 

patients had grade IV OA, as illustrated in Figure 1. 

Among the patients, 68 had received some form of 

treatment for OA. This treatment typically involved 

analgesia alone or in combination with nonsteroidal anti-

inflammatory drugs (NSAIDs) and was administered to 55 

patients. Other minor treatments included NSAIDs alone, 

hyaluronic acid, corticoids, ozone, and platelet-rich 

plasma. Physical therapy was received by 14 patients, 

while 5 took food supplements such as calcium, vitamins 

B or D, or curcumin. 

The results of the VAS shown in (Figure 2) demonstrates 

a significant reduction in pain levels, as evidenced by the 

decrease in mean value from 6.9±1.5 during the basal 

assessment to 2.6±2.0 after six months of taking UC-II. 

This difference was found to be statistically significant 

(p<0.001; paired student’s t test). To determine the pain 

reduction, the difference between the VAS at 6 months and 

the baseline was assessed. A negative correlation was 

observed between pain reduction and age (Pearson's R 

coefficient=-0.273; p=0.006) (Figure 3), as well as 

between BMI and pain reduction (Pearson's R 

coefficient=-0.197; p=0.049) (Figure 3). Post-hoc 

statistical powers were 79% and 50%, respectively. The 

(Figure 4) illustrates the effect of OA severity on pain 

reduction. A significant relationship was observed 

between the severity grade and the difference in visual 

analog scale (VAS) scores at 6 months and baseline 

(p=0.011; Kruskal-Wallis Test; post-hoc power=95%). 

The results of pairwise comparisons revealed that the 

median (minimum to maximum) VAS score was 

significantly higher in patients with grade II (5.0, 0.7-7.9) 

compared to those with grade I (3.3, 0.2-8.0) (p=0.035) or 

grade III (4.0, 0.2-6.0) (p=0.027). 
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Table 2: Influence of different factors on pain reduction, which was measured as the variation between baseline 

and the 6-month VAS score. Post-hoc power was estimated in cases where statistically significant differences were 

observed.  

Factor Pain reduction P value Post-hoc power 

Sex 
Male (N=62) 4.1±1.8 

0.354 N/A 
Female (N=38) 4.4±1.5 

Dominance* 
Right-handed (N=94) 4.4 (0.2-8.0) 

0.016 73% 
Left-handed (N=6) 5.5 (5.0-7.0) 

Knee 
Right (N=50) 4.1±1.6 

0.303 N/A 
Left (N=50) 4.4±1.8 

Previous treatment 
No (N=32) 3.4±1.8 

<0.001 92% 
Yes (N=68) 4.6±1.5 

Previous physical therapy* 
No (N=86) 5.0 (0.2-6.0) 

0.017 75% 
Yes (N=14) 3.2 (0.2-6.0) 

Previous food supplements* 
No (N=95) 5.0 (0.2-8.0) 

0.012 79% 
Yes (N=5) 2.3 (0.7-3.6) 

*Expressed as the median (minimum to maximum). N/A, not applicable. 

                                                                                                                                                                                                                                  

Table 3: Repeated measures ANOVA. 

Parameters Wilk’s Lambda F P value Observed Power (%) 

Intercept - 586.732 <0.001 100 

Osteoarthritis severity grade 0.586 (p=0.003) 30.870 <0.001 100 

Previous physical-therapy 0.949 (p=0.027) 9.966 0.002 89 

Previous food supplements 0.926 (p=0.007) 9.400 0.003 86 

In this study we also examined the influence of the 

demographics and other variables that could affect the pain 

reduction. Univariate analysis results are presented in 

(Table 2).  

 

Figure 1: Distribution of osteoarthritis severity grades 

among the included patients. 

Both sex and the affected knee did not have a statistically 

significant effect on the mean pain reduction (p=0.354 and 

p=0.303, respectively). Conversely, other factors such as 

dominance, previous treatment, physical therapy sessions, 

and food supplement intake had a statistically significant 

impact on pain reduction (Table 2). It is worth noting that 

the post-hoc statistical power for dominance, previous 

physical therapy sessions, and food supplement intake was 

73%, 75%, and 79%, respectively. Regarding previous 

treatment, patients who received treatment before had a 

statistically higher mean pain reduction than those who did 

not (p<0.001, post-hoc power=92%) (Table 2). 

 

Figure 2: Box plot illustrating the distribution of 

visual analog scale (VAS) scores before and 6 months 

after UC-II intake. 

After conducting multivariate analysis and exploring all 

potential interactions among variables, a statistically 

significant model was obtained by including basal and 6-

month pain as dependent variables and discarding all 

nonsignificant variables. The results, presented in Table 3, 

indicate that OA severity grade with previous physical 

therapy treatment, and prior intake of food supplements 
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had a significant impact on pain reduction from baseline to 

the final of the supplementation with UC-II.  

 

Figure 3: Scatter plots depicting the correlation 

between pain reduction, measured as the difference 

between VAS scores at 6 months and baseline, and (a) 

age, and (b) body mass index (BMI). Additionally, a 

trend line and the 95% confidence interval of the 

trend line are displayed. 

 

Figure 4: The distribution of pain reduction, as 

measured by the difference between basal and 6-

month VAS, among the various grades of 

osteoarthritis severity is presented in box plots. 

Statistical analysis revealed significant differences 

(p=0.011) among the different severity grades. 

Significant pairwise comparisons are also depicted. 

Figure 5 demonstrates that after 6 months of UC-II 

treatment, there was a reduction in VAS from the baseline 

value, regardless of the severity grade of OA or whether 

patients had previously undergone physical therapy or 

added food supplements to their diet. However, the 

decrease was more pronounced in patients with higher 

severity grades of OA and those who had not undergone 

previous physical therapy or added food supplements to 

their diet.  

 

Figure 5: Estimated Marginal Means of VAS across 

de different osteoarthritis severity grades, previous 

physical-therapy and previous food supplements 

intake before and 6 months of UC-II treatment. 

DISCUSSION 

Undenatured type II collagen is a form of collagen that 

retains its native triple helix structure, unlike hydrolyzed 

collagen, which is broken down into smaller peptides. UC-

II has gained attention as a potential alternative for 

managing OA due to its unique properties.19 In vitro 

studies have been based on elucidating the role that UC-II 

collagen exerts on regulatory T cells, and the role of these 

cells as an effective therapy in the management of OA, as 

well as the possible regulation of inflammation factors, 

such as interleukins, TNF-α and TGF-β.20,21 Animal 

studies showed how UC-II collagen supplementation 

reduced pain and improved movement in joint injury 

animal models.22-27 There are some studies in which the 

role of UC-II in joint degradation decrease has been 

demonstrated.28 The present study aimed to evaluate the 

effect of UC-II supplementation on pain reduction in 

patients with knee OA. The results showed that UC-II 

supplementation led to a significant reduction in pain 

levels, as evidenced by the decrease in mean VAS scores 

from 6.9±1.5 during the baseline assessment to 2.6 ± 2.0 

after six months of treatment. This finding is consistent 

with the results of several other studies that have 

investigated the efficacy of UC-II in reducing joint pain 

and inflammation. Numerous studies have shown that a 

reduction in visual analog scale (VAS) scores serves as a 

reliable indicator for assessing pain reduction across 

various medical conditions.29,30 These findings highlight 

the widespread adoption of VAS as a valuable tool to 

measure the effectiveness of interventions and evaluate 

changes in pain intensity. Clinical trials in humans confirm 

all the results obtained in the in vitro and in vivo studies, 

being more effective in managing pain and mobility than 

the combination of glucosamine and sulphate-

chondroitin.15,19,31-36 



Fernandez-Jaen TF et al. Int J Res Orthop. 2023 Sep;9(5):900-907 

                                              International Journal of Research in Orthopaedics | September-October 2023 | Vol 9 | Issue 5    Page 905 

A randomized, double-blind, placebo-controlled study 

conducted in 2009 by Crowley et al found that UC-II 

supplementation significantly reduced joint pain and 

stiffness in patients with knee OA.15 Similarly, a 

randomized, double-blind, placebo-controlled trial 

conducted by Lugo et al found that UC-II supplementation 

resulted in a significant reduction in joint pain and stiffness 

in healthy individuals who performed high-intensity 

exercise.36 

In the current study, a negative correlation was observed 

between pain reduction and both age and BMI. Although 

this aligns with previous research that has linked age and 

BMI to joint pain, the statistical power of these findings 

was low (79% and 50%) and may not be considered 

significant. However, a systematic review and meta-

analysis by Zhang et al revealed a significant association 

between higher BMI and an increased risk of knee OA, as 

well as more severe joint pain. Additionally, van Dijk et al 

found that older age was associated with a higher risk of 

developing knee OA and experiencing more severe joint 

pain.37,38 The severity grade of OA was also found to have 

a significant impact on pain reduction in the present study 

(post-hoc statistical power=94%). In that sense, the 

patients with higher severity grades of OA had a greater 

reduction in pain levels after six months of UC-II treatment 

compared to those with lower severity grades. This finding 

is consistent with the results of a study conducted by 

Kumar et al which found that UC-II supplementation was 

effective in reducing pain and inflammation in patients 

with moderate to severe knee OA.39 

Previous treatment, physical therapy, and food supplement 

intake were also found to have a significant impact on pain 

reduction in the present study. Patients who received 

treatment before had a statistically higher mean pain 

reduction than those who did not (post-hoc statistical 

power=92%). This finding suggests that previous 

treatment for OA with anti-inflammatory substances, 

NSAIDs or corticosteroids, may enhance the effectiveness 

of UC-II supplementation in reducing joint pain. Physical 

therapy sessions and food supplement intake also had a 

statistically significant impact on pain reduction, further 

supporting the role of non-pharmacological interventions 

in the management of OA. However, these results should 

be taken cautiously since statistical powers were 75% and 

79%, respectively. Multivariate analysis revealed that OA 

severity grade, previous physical therapy treatment, and 

prior intake of food supplements had a significant impact 

on pain reduction from baseline to the end of the treatment 

with UC-II. These findings suggest that the effectiveness 

of UC-II supplementation in reducing joint pain may be 

influenced by various factors, including the severity of OA 

and the use of other non-pharmacological interventions.  

Limitations 

The present study has some limitations that should be 

considered when interpreting the results. The first one is 

that the study did not have a control group, which limits 

the ability to draw conclusions about the efficacy of UC-II 

supplementation compared to a placebo.  

Secondly, the study did not investigate the long-term 

effects of UC-II supplementation on pain reduction, which 

is an important area for future research. On the third 

limitation we can not offer the mechanisms underlying the 

observed effects of UC-II supplementation on pain 

reduction as it was not designed initially for that purpose, 

and finally, the study did not evaluate long-term outcomes, 

which is important given the chronic nature of knee OA. 

CONCLUSION 

In conclusion, the results of this study suggests that UC-II 

can be used as an effective treatment for reducing pain in 

patients with knee OA, mainly if other medical therapy has 

been used before. The findings highlight the importance of 

early intervention and the potential benefits of UC-II for 

patients with more severe OA. Future studies with larger 

sample sizes and longer follow-up periods are needed to 

further evaluate the efficacy and safety of UC-II for knee 

OA. 
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