University of Wisconsin
SCHOOL OF MEDICINE
AND PUBLIC HEALTH

Supplement Sampler
Glucosamine Chondroitin

Best Indications
e Osteoarthritis (OA), knee pain

Mechanism of Action

Glucosamine and chondroitin are proteins involved in the production of the structural joint matrix,
including cartilage, synovial fluid, and connective tissue. Both proteins may prevent cartilage destruction,
as chondroitin is known to inhibit certain enzymes including leukocyte elastase involved in this process.
Both glucosamine and chondroitin come in many forms such as glucosamine hydrochloride,
glucosamine sulfate, and chondroitin sulfate; controversy exists over their specific mechanisms of
action, absorption, and effectiveness in treating osteoarthritis.

Best Studies

Glucosamine

Two randomized controlled trials (RCT) showed that taking 1500 mg of glucosamine sulfate daily for
three years significantly reduced progression of knee osteoarthritis compared to placebo.™? This
conclusion was based on measurements of joint space narrowing on knee x-rays. Both studies reported
improved pain and function in patients taking glucosamine.

In their review of the evidence, The Natural Medicines Comprehensive Database concluded that
glucosamine hydrochloride was not helpful in pain reduction for patients with osteoarthritis, although did
not comment on the evidence for glucosamine sulfate.’

A Cochrane Review of 25 studies with 4963 patients examined the use of glucosamine (primarily
glucosamine sulfate, most commonly dosed at 1500 mg per day) in osteoarthritis of the knee. Authors
concluded that studies using glucosamine sulfate manufactured by the Rotta brand showed significant
improvement in pain and function compared to placebo, while glucosamine produced by other
companies did not demonstrate significant results.*

Chondroitin

A RCT demonstrated significant improvement in pain and function for 162 symptomatic patients with
osteoarthritis of the hand after taking chondroitin sulfate 800 mg daily for six months when compared to
placebo.’

Another RTC showed no improvement in pain or function in patients with knee osteoarthritis taking
chondroitin sulfate 800 mg daily for 2 years compared to placebo.® However, joint space measurements
were significantly improved in the group taking chondroitin, suggesting its possible role in slowing
disease progression.
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Meta-analyses of 7 RTCs examining the use of chondroitin sulfate in the treatment of osteoarthritis
found that its use for greater than 4 months was associated with a significant symptomatic
improvement.” However, the chondroitin was given along with additional pain medications that could
have affected the results.

Results from a Cochrane Review evaluating the effectiveness of chondroitin for the treatment of
osteoarthritis are pending.?

Glucosamine/Chondroitin

Meta-analysis of 15 RTCs that assessed the effectiveness of glucosamine sulfate (typically 1500 mg
daily for 3 months to 3 years) or chondroitin sulfate (800-2000 mg daily for 3 months to 1 year) reported
a significant improvement in OA symptoms. Additionally, glucosamine sulfate was found to improve joint
space narrowing.’

The Glucosamine/Chondroitin Arthritis Intervention Trial (GAIT) studied the use of glucosamine
hydrochloride alone (1500 mg), chondroitin sulfate alone (1200 mg), and the combination of both for six
months in 1500 people with osteoarthritis knee pain. Although participants with more significant pain
(moderate to severe OA) reported a 22% pain reduction, there was no difference in pain compared to
placebo or nonsteroidal anti-inflammatory medication.’® Of note, the form of glucosamine
(hydrochloride) used in this trial is less commonly used and studied.

Dose
Glucosamine — Take 500 mg three times daily (or single daily dose of 1500-2000 mg).
Chondroitin — Take 400 mg two to three times daily (or single daily dose of 1000-1200 mg).

Side Effects

Glucosamine — Well-tolerated, although can cause abdominal cramping, gas, and bloating. Some
patients with diabetes report high blood sugars while taking glucosamine, although evidence shows no
effect on glucose or hemoglobin A1C. Avoid with a shellfish allergy, as glucosamine is made from
crustacean shells.

Chondroitin — Well-tolerated, although can cause nausea and heartburn. Commonly made from bovine
trachea.

Taking glucosamine alone or with chondroitin may increase the effects of warfarin (Coumadin) resulting
in a higher risk of bruising and bleeding.

Cost
Typically $15-17/ month supply.

Clinical Bottom Line

Evidence is controversial but suggests that glucosamine sulfate and even chondroitin may reduce pain
and decrease progression of knee and hand osteoarthritis. Due to low cost and minimal side effects
compared to other interventions, consider a trial of glucosamine sulfate and chondroitin for 3-6 months.

SUPPLEMENT SAMPLER 2

University of Wisconsin Integrative Medicine
www.fammed.wisc.edu/integrative



— \>
&

~8 "’Q;») Glucosamine Chondroitin

\

References

1.

10.

Reginster JY, et al. Long-term effects of glucosamine sulphate on osteoarthritis progression: a
randomised, placebo-controlled clinical trial. Lancet. 2001;357(9252):251-6.

Pavelka K, et al. Glucosamine sulfate use and delay of progression of knee osteoarthritis: a 3-year,
randomized, placebo-controlled, double-blind study. Arch Intern Med. 2002;162(18):2113-23.
http://naturaldatabase.therapeuticresearch.com, 8/2011.

Towheed T, et al. Glucosamine therapy for treating osteoarthritis. Cochrane Database of Systematic
Reviews 2005, Issue 2. Art. No.: CD002946. DOI: 10.1002/14651858.CD002946.pub2.

Gabay C, et al. Symptomatic effects of chondroitin 4 and chondroitin 6 sulfate on hand osteoarthritis: a
randomized, double-blind, placebo-controlled clinical trial at a single center. Arthritis Rheum.
2011;63(11):3383-3391.

Michel BA, et al. Chondroitins 4 and 6 sulfate in osteoarthritis of the knee: a randomized, controlled trial.
Arthritis Rheum. 2005;52(3):779-86.

Leeb BF, et al. A metaanalysis of chondroitin sulfate in the treatment of osteoarthritis. J Rheumatol.
2000;27(1):205-11.

Singh JA, et al. Chondroitin for osteoarthritis (Protocol). Cochrane Database of Systematic Reviews 2006,
Issue 1. Art. No.: CD005614. DOI: 10.1002/14651858.CD005614.

Richy et al. Structural and symptomatic efficacy of glucosamine and chondroitin in knee osteoarthritis: a
comprehensive meta-analysis. Arch Intern Med. 2003;163(13):1514-22.

Clegg DO, et al. Glucosamine, chondroitin sulfate, and the two in combination for painful knee
osteoarthritis. N Engl J Med. 2006;354(8):795-808.

Brought to you by Anne Kolan MD and your colleagues in the University of Wisconsin-Madison
Department of Family Medicine, Integrative Medicine Program.

Date created: December 2012

SUPPLEMENT SAMPLER 3

University of Wisconsin Integrative Medicine
www.fammed.wisc.edu/integrative


http://naturaldatabase.therapeuticresearch.com/

