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A Commentary on
 Efficacy and safety of low-molecular-weight collagen peptides in knee osteoarthritis: a randomized, double-blind, placebo-controlled trial

by Park, S.-Y., Lee, S.-H., Kim, H. T., Park, H.-J., Kim, D.-U., Kim, S. U., and Heo, I. (2025). Front. Nutri. 12:1644899. doi: 10.3389/fnut.2025.1644899




The randomized controlled trial by Park et al. (1) adds to a growing body of research on nutritional interventions for knee osteoarthritis (OA). The authors conclude that daily supplementation with 3,000 mg of low-molecular-weight collagen peptides (LMCP) over 6 months led to significant improvements in WOMAC pain and function scores among patients with early-stage disease. While these findings add to current interest in nutraceutical approaches for OA, their value in practice largely rests on how rigorous the study design was, whether the outcomes are clinically meaningful, and whether the proposed mechanism makes biological sense.

There are aspects of the study design which raise concern about the internal validity of the outcomes. Successful randomization is essential to the internal validity of any RCT, as it ensures baseline comparability between treatment groups. Park et al. noted a baseline imbalance in Kellgren–Lawrence grades (p = 0.037), with the placebo group including a much larger proportion of grade I patients (77.4%) than the LMCP group (51.7%). Imbalances of that sort can occur with the absence of a complete randomization procedure, and lead to residual confounding (2). Since the LMCP group had more advanced disease at baseline, they might have shown greater improvement regardless of treatment. This apparent prognostic factor was not addressed by the authors, for instance by the application of analysis of covariance, thus rendering their claims about efficacy of LMCP less convincing. Moreover, the study had a 25% attrition rate. Although the Last Observation Carried Forward method was used for this, a high drop-out rate is worrying and less convincing if it follows that the reasons for withdrawal may be related to response to treatment or side effects. The per protocol analysis used, as opposed to intention to treat, may have over-estimated the apparent degree of treatment effect. Also it does not represent how the intervention would have acted in the real life situation (3). Thus, taken as a whole, the effect of the randomization imbalance and the considerable drop-out leads to a questioning of the internal validity of this study.

In addition to methodological problems, the interpretation of the statistical power and results of the study should also be critically examined. Sample size determination was done on the WOMAC total, rather than the primary outcome being the WOMAC pain that had been defined previously to be the WOMAC pain score. This inconsistency makes more difficult to interpret the study's findings. After the application of attrition, the study may not have had enough power to show a significant effect on its own primary endpoint. Another point of note is the discrepancy between measures of pain: WOMAC pain was significantly different between groups whereas this was not the case for the Visual Analog Scale (p = 0.299). This result would indicate that the effect of the treatment might differ by the instrument used for measurement, thereby calling into question the reliability of the results achieved with respect to pain.

In examining the results, it is important to consider both the clinical significance of the results and the plausibility of the suggested mechanism. Statistical significance does not equate clinical significance. The LMCP group showed a mean reduction of 1.9 points on the WOMAC pain subscale (0–20). In order to provide some context for this result we considered established thresholds for the minimal clinically important difference (MCID). The standardized mean difference reported for the comparison (SMD) in the study was approximately 0.46 which could be compared with an SMD based MCID of about 0.39 which is frequently cited in orthopedic literature (4). More informatively, when compared with absolute MCID estimates based on anchors which were synthesized in a recent systematic investigation to be in the range of about 7–21 points on the 0–100 WOMAC pain scale (1.4–4.2 points on the 0–20 point scale used in this trial), the mean observed change of −1.9 occurred in the vicinity of the lower limit of these estimates (5). The absolute change was modest and associated with a large standard deviation (±4.14), suggesting inconsistent responses among participants. It is not reported how many patients met the OMERACT-OARSI responder criteria which is a more patient-centered and clinically relevant outcome (6, 7). Without such data it is difficult to assess how many participants had a significant improvement. In addiction, the authors suggest that LMCP may increase type II collagen synthesis and protect cartilage matrix. However, joint space width and inflammatory markers such as ESR and hs-CRP showed no intergroup differences over 180 days. These findings are not supportive of a disease modifying effect. Thus, the mechanisms suggested should be regarded as speculative—merely hypotheses based upon symptom improvement rather than proof of structural change. Future trials will have to incorporate objective biomarkers (e.g., CTX-II, CPII) or advanced imaging endpoints (e.g., compositional MRI) in order to better evaluate possible effects on cartilage structure (8, 9).

The external validity of this trial is restricted due to a number of design decisions. Although it was methodologically necessary to exclude subjects on concomitant therapies such as NSAIDs, glucosamine or chondroitin to determine the effect of LMCP and to avoid confounding, it creates an experimental setting that is not typical of clinical practice (10, 11) where LMCP would usually be administered with other therapy modalities. This precludes applicability to multimodal OA management. The reported medication adherence of 95–97% to a six-tablet daily regime for 6 months is unreasonably high, and perhaps may not be able to be reproduced in clinical practice. The study's external validity is also limited by the exclusion of patients with BMI ≥30 kg/m2, a group with high knee OA prevalence and burden.

In summary, the trial by Park et al. provides early evidence that LMCP may improve symptoms in some people with early knee OA, although the methodological flaws must be taken into consideration. The problems, however, with internal validity (such as randomization imbalance, attrition, analysis set choice), inconsistent outcomes, and unsubstantiated mechanistic hypotheses make it impossible to draw any definitive conclusions about LMCP effectiveness or its place in clinical practice. Future studies should enforce rigorous randomization and allocation concealment, pre-specify intention-to-treat analysis, utilize active comparators (e.g., vs. NSAIDs) and add-on designs to appraise incremental efficacy and report responder analyses. Progressing beyond symptom relief, future studies might also incorporate objective endpoints such as serum biomarkers of cartilage turnover and compositional MRI. Before LMCP can be legitimately considered as a credible option in evidence-based knee OA management, independent replication in larger and more heterogeneous cohorts will be required.


Author contributions

JQ: Writing – original draft. FX: Writing – review & editing. JY: Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Gen AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Park S-Y, Lee S-H, Kim HT, Park H-J, Kim D-U, Kim SU, et al. Efficacy and safety of low-molecular-weight collagen peptides in knee osteoarthritis: a randomized, double-blind, placebo-controlled trial. Front Nutr. (2025) 12:1644899. doi: 10.3389/fnut.2025.1644899

 2. Kahan BC, Morris TP. Redressing the balance: covariate adjustment in randomised trials. BJOG. (2021) 128:1573. doi: 10.1111/1471-0528.16759

 3. Mostazir M, Taylor G, Henley WE, Watkins ER, Taylor RS. Per-Protocol analyses produced larger treatment effect sizes than intention to treat: a meta-epidemiological study. J Clin Epidemiol. (2021) 138:12–21. doi: 10.1016/j.jclinepi.2021.06.010

 4. Concoff A, Rosen J, Fu F, Bhandari M, Boyer K, Karlsson J, et al. A comparison of treatment effects for nonsurgical therapies and the minimum clinically important difference in knee osteoarthritis: a systematic review. JBJS Rev. (2019) 7:e5. doi: 10.2106/JBJS.RVW.18.00150

 5. Silva MDC, Perriman DM, Fearon AM, Couldrick JM, Scarvell JM. Minimal important change and difference for knee osteoarthritis outcome measurement tools after non-surgical interventions: a systematic review. BMJ Open. (2023) 13:e063026. doi: 10.1136/bmjopen-2022-063026

 6. Driban JB, Harkey MS, Price LL, Lo GH, McAlindon TE. The inverse OARSI-OMERACT criteria is a valid indicator of the clinical worsening of knee osteoarthritis: data from the osteoarthritis initiative. J Rheumatol. (2021) 48:442–6. doi: 10.3899/jrheum.200145

 7. Smith TO, Hawker GA, Hunter DJ, March LM, Boers M, Shea BJ, et al. The OMERACT-OARSI core domain set for measurement in clinical trials of hip and/or knee osteoarthritis. J Rheumatol. (2019) 46:981–9. doi: 10.3899/jrheum.181194

 8. Ostojic M, Oliveira JP, Kordic D, Mouton C, Prill R, Becker R. Blood and urine biomarkers for the diagnosis of early stages of knee osteoarthritis: a systematic review. J Exp Orthop. (2024) 11:e12105. doi: 10.1002/jeo2.12105

 9. Zibetti MVW, Menon RG, de Moura HL, Zhang X, Kijowski R, Regatte RR. Updates on compositional mri mapping of the cartilage: emerging techniques and applications. J Magn Reson Imaging. (2023) 58:44–60. doi: 10.1002/jmri.28689

 10. Bannuru RR, Osani MC, Vaysbrot EE, Arden NK, Bennell K, Bierma-Zeinstra SMA, et al. OARSI guidelines for the non-surgical management of knee, hip, and polyarticular osteoarthritis. Osteoarthritis Cartilage. (2019) 27:1578–89. doi: 10.1016/j.joca.2019.06.011

 11. Kolasinski SL, Neogi T, Hochberg MC, Oatis C, Guyatt G, Block J, et al. (2019). American college of rheumatology/arthritis foundation guideline for the management of osteoarthritis of the hand, hip, and knee. Arthritis Care Res (Hoboken). (2020) 72:149–62. doi: 10.1002/acr.24131

Copyright
 © 2025 Qiu, Xiao and Yang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Commentary: Efficacy and safety of low-molecular-weight collagen peptides in knee osteoarthritis: a randomized, double-blind, placebo-controlled trial



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher's note



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Nutrition

Commentary: Efficacy and safety
of low-molecular-weight
collagen peptides in knee
osteoarthritis: a randomized,
double-blind,
placebo-controlled trial











OPS/images/crossmark.jpg
©

|






OPS/images/logo.jpg
& frontiers | Frontiers in Nutrition







