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Although glucosamine and chondroitin sulfate have showed beneficial effects on joint tissues in
osteoarthritis (OA), their therapeutic use in the clinical setting is still debatable. Hence, a
systematic review and meta-analysis of randomized placebo-controlled trials was conducted to
investigate the efficacy of glucosamine and chondroitin sulfate on knee OA symptoms. Medline,
SCOPUS, Web of Science, and Google Scholar databases were searched for randomized placebo-
controlled trials evaluating the effect of orally administered glucosamine and/or chondroitin sulfate
on OA symptoms using the Western Ontario and McMaster Universities Osteoarthritis index
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(WOMAC) and/or the Visual Analog Scale (VAS). Meta-analysis was conducted using a random- Cited by

effects model and generic inverse-variance method. Heterogeneity was tested using the 12 statistic

index. Treatments with glucosamine and chondroitin were found to significantly reduce pain in VAS References
[weighted mean difference (WMD) - 7.41 mm, 95% CI - 14.31, - 0.51, p = 0.04 and WMD - 8.35 mm,

95% CI - 11.84, - 4.85, p < 0.00001, respectively]. Their combination did not show this behavior Publication types
(WMD - 0.28 mm, 95% CI - 8.87, 8.32, p = 0.95). None of the glucosamine, chondroitin or their

combination had a significant positive effect on the total WOMAC index and its subscores. Oral MeSH terms
supplementation with glucosamine or chondroitin sulfate reduces pain in knee OA. However, there

is no additional effect using both therapeutic agents in combination for the management of Substances

symptomatic knee OA.

- ) . . , Related information
Keywords: Chondroitin sulfate; Glucosamine; Meta-analysis; Osteoarthritis; Visual analog scale;

WOMAC. LinkOut - more
resources
Similar articles
Chondroitin for osteoarthritis.
Singh JA, Noorbaloochi S, MacDonald R, Maxwell LJ.
Cochrane Database Syst Rev. 2015 Jan 28;1(1):CD005614. doi: 10.1002/14651858.CD005614.pub?2.
PMID: 25629804 Free PMC article. Review.
Comparison of Glucosamine-Chondroitin Sulfate with and without Methylsulfonylmethane
in Grade |-Il Knee Osteoarthritis: A Double Blind Randomized Controlled Trial.
Lubis AMT, Siagian C, Wonggokusuma E, Marsetyo AF, Setyohadi B.
Acta Med Indones. 2017 Apr;49(2):105-111.
PMID: 28790224 Clinical Trial.
Combined Treatment With Chondroitin Sulfate and Glucosamine Sulfate Shows No
Superiority Over Placebo for Reduction of Joint Pain and Functional Impairment in
Patients With Knee Osteoarthritis: A Six-Month Multicenter, Randomized, Double-Blind,
Placebo-Controlled Clinical Trial.
Roman-Blas JA, Castafieda S, Sanchez-Pernaute O, Largo R, Herrero-Beaumont G; CS/GS Combined Therapy
Study Group.
Arthritis Rheumatol. 2017 Jan;69(1):77-85. doi: 10.1002/art.39819.
PMID: 27477804 Clinical Trial.
Glucosamine and chondroitin sulfate as therapeutic agents for knee and hip
osteoarthritis.
Bruyere O, Reginster JY.
Drugs Aging. 2007;24(7):573-80. doi: 10.2165/00002512-200724070-00005.
PMID: 17658908  Review.
Nutraceuticals as therapeutic agents in osteoarthritis. The role of glucosamine,
chondroitin sulfate, and collagen hydrolysate.
Deal CL, Moskowitz RW.
Rheum Dis Clin North Am. 1999 May;25(2):379-95. doi: 10.1016/s0889-857x(05)70074-0.
PMID: 10356424  Review.
See all similar articles
Cited by
Molecular Fingerprint of Human Pathological Synoviocytes in Response to Extractive
Sulfated and Biofermentative Unsulfated Chondroitins.
Vassallo V, Stellavato A, Russo R, Cimini D, Valletta M, Alfano A, Pedone PV, Chambery A, Schiraldi C.
Int J Mol Sci. 2022 Dec 14;23(24):15865. doi: 10.3390/ijms232415865.
PMID: 36555507 Free PMC article.
Interventions for osteoarthritis pain: A systematic review with network meta-analysis of
existing Cochrane reviews.
Smedslund G, Kjeken I, Musial F, Sexton J, @steras N.
< PREV RESULT Osteoarthr Cartil Open. 2022 Feb 15:4(2):100242. doi: 10.1016/j.0carto.2022.100242. eCollection 2022 Jun. NEXT RESULT >
5 of 367 PMID: 36475286  Free PMC article.  Review. 7 of 367

Emerging pharmaceutical therapeutics and delivery technologies for osteoarthritis
therapy.

Shentu CY, Yan G, Xu DC, Chen Y, Peng LH.

Front Pharmacol. 2022 Nov 17;13:945876. doi: 10.3389/fphar.2022.945876. eCollection 2022.

PMID: 36467045 Free PMC article. Review.

The effects and significance of gut microbiota and its metabolites on the regulation of
osteoarthritis: Close coordination of gut-bone axis.

Liu L, Tian F, Li GY, Xu W, Xia R.

Front Nutr. 2022 Sep 20;9:1012087. doi: 10.3389/fnut.2022.1012087. eCollection 2022.

PMID: 36204373 Free PMC article. Review.

Acupotomy combined with intra-articular injection of sodium hyaluronate in the treatment
of knee osteoarthritis.

Chai YP, Han XQ, Cui JZ.

Medicine (Baltimore). 2022 Sep 2;101(35):e30225. doi: 10.1097/MD.0000000000030225.

PMID: 36107551 Free PMC article.

See all "Cited by" articles

References

Arch Intern Med. 2002 Oct 14;162(18):2113-23 - PubMed
Inflamm Res. 2011 Dec;60(12):1113-20 - PubMed

Lancet. 2001 Jan 27;357(9252):251-6 - PubMed

Osteoarthritis Cartilage. 2010 Jun;18 Suppl 1:S32-40 - PubMed
N Engl J Med. 2006 Feb 23;354(8):795-808 - PubMed

a bk wbd =

Show all 57 references

Publication types

> Meta-Analysis
> Review

MeSH terms

> Chondroitin Sulfates / therapeutic use*
> Double-Blind Method

> Female

> Glucosamine [ therapeutic use*

> Humans

> Osteoarthritis, Knee [/ drug therapy*

> Randomized Controlled Trials as Topic
> Single-Blind Method

> Treatment Outcome

Substances

> Chondroitin Sulfates
> Glucosamine

Related information

MedGen
PubChem Compound (MeSH Keyword)

LinkOut - more resources

Full Text Sources
Springer

Other Literature Sources
scite Smart Citations

Search result 6 of 367 for (("Glucosamine"[MeSH Terms] OR "Glucosamine"[Title]) AND ("arthritis"[Title] OR "osteoarthritis"
[Title] OR "arthritis"[MeSH Terms] OR "osteoarthritis"[MeSH Terms] OR "ligament"[Title] OR "knee"[MeSH Terms] OR
"knee"[Title] OR "knee joint"[MeSH Terms] OR "Knee Dislocation"[MeSH Terms])) AND (2012:2023[pdat])

Nutrition, osteoarthritis and cartilage metabolism. Interventions for the management of temporomandibular
< Messina OD, et al. Aging Clin Exp Res. 2019. PMID: 29947998 Review. joint osteoarthritis. >
de Souza RF, et al. Cochrane Database Syst Rev. 2012. PMID: 29947998
Free PMC article. Review.

NCBI Literature Resources MeSH PMC Bookshelf Disclaimer

The PubMed wordmark and PubMed logo are registered trademarks of the U.S. Department of Health and Human Services (HHS). Unauthorized use of
these marks is strictly prohibited.

FOLLOW NCBI

L 4 f i O A\

Connect with NLM National Library of Web Policies Help

Medicine FOIA Accessibility
@ @ @ 8600 Rockville Pike HHS Vulnerability Careers

Bethesda, MD 20894 Disclosure

NLM | NIH | HHS | USA.gov



https://www.ncbi.nlm.nih.gov/mesh/
https://www.ncbi.nlm.nih.gov/pmc/
https://www.ncbi.nlm.nih.gov/books
https://pubmed.ncbi.nlm.nih.gov/disclaimer/
https://twitter.com/ncbi
https://www.facebook.com/ncbi.nlm
https://www.linkedin.com/company/ncbinlm
https://github.com/ncbi
https://ncbiinsights.ncbi.nlm.nih.gov/
https://pubmed.ncbi.nlm.nih.gov/
https://pubmed.ncbi.nlm.nih.gov/advanced/
https://pubmed.ncbi.nlm.nih.gov/help/
https://pubmed.ncbi.nlm.nih.gov/?term=%28%28%22Glucosamine%22%5BMeSH+Terms%5D+OR+%22Glucosamine%22%5BTitle%5D%29+AND+%28%22arthritis%22%5BTitle%5D+OR+%22osteoarthritis%22%5BTitle%5D+OR+%22arthritis%22%5BMeSH+Terms%5D+OR+%22osteoarthritis%22%5BMeSH+Terms%5D+OR+%22ligament%22%5BTitle%5D+OR+%22knee%22%5BMeSH+Terms%5D+OR+%22knee%22%5BTitle%5D+OR+%22knee+joint%22%5BMeSH+Terms%5D+OR+%22Knee+Dislocation%22%5BMeSH+Terms%5D%29%29+AND+%282012%3A2023%5Bpdat%5D%29
http://twitter.com/intent/tweet?text=Effect%20of%20glucosamine%20and%20chondroitin%20sulfate%20in%20symptomatic%20knee%20osteoarthritis%3A%20a%20systematic%20review%20and%20meta-anal%E2%80%A6%20https%3A//pubmed.ncbi.nlm.nih.gov/29947998/
http://www.facebook.com/sharer/sharer.php?u=https%3A//pubmed.ncbi.nlm.nih.gov/29947998/
https://dx.doi.org/10.1007/s00296-018-4077-2
https://pubmed.ncbi.nlm.nih.gov/?term=Simental-Mend%C3%ADa+M&cauthor_id=29947998
https://pubmed.ncbi.nlm.nih.gov/?term=S%C3%A1nchez-Garc%C3%ADa+A&cauthor_id=29947998
https://pubmed.ncbi.nlm.nih.gov/?term=Vilchez-Cavazos+F&cauthor_id=29947998
https://pubmed.ncbi.nlm.nih.gov/?term=Acosta-Olivo+CA&cauthor_id=29947998
https://pubmed.ncbi.nlm.nih.gov/?term=Pe%C3%B1a-Mart%C3%ADnez+VM&cauthor_id=29947998
https://pubmed.ncbi.nlm.nih.gov/?term=Simental-Mend%C3%ADa+LE&cauthor_id=29947998
https://doi.org/10.1007/s00296-018-4077-2
https://pubmed.ncbi.nlm.nih.gov/29947998/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/29947998/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/29947998/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/29947998/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/29947998/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/29947998/#affiliation-3
https://pubmed.ncbi.nlm.nih.gov/25629804/
https://pubmed.ncbi.nlm.nih.gov/28790224/
https://pubmed.ncbi.nlm.nih.gov/27477804/
https://pubmed.ncbi.nlm.nih.gov/17658908/
https://pubmed.ncbi.nlm.nih.gov/10356424/
https://pubmed.ncbi.nlm.nih.gov/36555507/
https://pubmed.ncbi.nlm.nih.gov/36475286/
https://pubmed.ncbi.nlm.nih.gov/36467045/
https://pubmed.ncbi.nlm.nih.gov/36204373/
https://pubmed.ncbi.nlm.nih.gov/36107551/
https://pubmed.ncbi.nlm.nih.gov/12374520/
https://pubmed.ncbi.nlm.nih.gov/21874354/
https://pubmed.ncbi.nlm.nih.gov/11214126/
https://pubmed.ncbi.nlm.nih.gov/20399899/
https://pubmed.ncbi.nlm.nih.gov/16495392/
https://www.ncbi.nlm.nih.gov/medgen/?linkname=pubmed_medgen&from_uid=29947998
https://www.ncbi.nlm.nih.gov/pccompound/?linkname=pubmed_pccompound_mesh&from_uid=29947998
https://dx.doi.org/10.1007/s00296-018-4077-2
https://scite.ai/reports/29947998
https://pubmed.ncbi.nlm.nih.gov/?term=%28%28%22Glucosamine%22%5BMeSH+Terms%5D+OR+%22Glucosamine%22%5BTitle%5D%29+AND+%28%22arthritis%22%5BTitle%5D+OR+%22osteoarthritis%22%5BTitle%5D+OR+%22arthritis%22%5BMeSH+Terms%5D+OR+%22osteoarthritis%22%5BMeSH+Terms%5D+OR+%22ligament%22%5BTitle%5D+OR+%22knee%22%5BMeSH+Terms%5D+OR+%22knee%22%5BTitle%5D+OR+%22knee+joint%22%5BMeSH+Terms%5D+OR+%22Knee+Dislocation%22%5BMeSH+Terms%5D%29%29+AND+%282012%3A2023%5Bpdat%5D%29
https://pubmed.ncbi.nlm.nih.gov/?term=%28%28%22Glucosamine%22%5BMeSH+Terms%5D+OR+%22Glucosamine%22%5BTitle%5D%29+AND+%28%22arthritis%22%5BTitle%5D+OR+%22osteoarthritis%22%5BTitle%5D+OR+%22arthritis%22%5BMeSH+Terms%5D+OR+%22osteoarthritis%22%5BMeSH+Terms%5D+OR+%22ligament%22%5BTitle%5D+OR+%22knee%22%5BMeSH+Terms%5D+OR+%22knee%22%5BTitle%5D+OR+%22knee+joint%22%5BMeSH+Terms%5D+OR+%22Knee+Dislocation%22%5BMeSH+Terms%5D%29%29+AND+%282012%3A2023%5Bpdat%5D%29
https://pubmed.ncbi.nlm.nih.gov/22513948/
https://pubmed.ncbi.nlm.nih.gov/30982220/
https://twitter.com/NLM_NIH
https://www.facebook.com/nationallibraryofmedicine
https://www.youtube.com/user/NLMNIH
https://www.nlm.nih.gov/socialmedia/index.html
https://www.google.com/maps/place/8600+Rockville+Pike,+Bethesda,+MD+20894/@38.9959508,-77.101021,17z/data=!3m1!4b1!4m5!3m4!1s0x89b7c95e25765ddb:0x19156f88b27635b8!8m2!3d38.9959508!4d-77.0988323
https://www.nlm.nih.gov/web_policies.html
https://www.nih.gov/institutes-nih/nih-office-director/office-communications-public-liaison/freedom-information-act-office
https://www.hhs.gov/vulnerability-disclosure-policy/index.html
https://support.nlm.nih.gov/?pagename=pubmed%3Apubmed%3Aabstract%3ANONE
https://www.nlm.nih.gov/accessibility.html
https://www.nlm.nih.gov/careers/careers.html
https://www.nlm.nih.gov/
https://www.nih.gov/
https://www.hhs.gov/
https://www.usa.gov/
https://www.ncbi.nlm.nih.gov/
https://account.ncbi.nlm.nih.gov/?back_url=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F29947998%2F

