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Glucosamine and chondroitin in osteoarthritis

Glucosamine

Summary

Most trials show efficacy of glucosamine in osteoarthritis of the knee compared to placebo.
However, they are of varying quality and the long-term effectiveness and toxicity of
glucosamine is not established. Favourable trials have used the sulfate salt. It is unclear
whether results are reproducible with other salts.

What is the evidence for using glucosamine?

There are no trials that compare the efficacy of glucosamine with paracetamol.

Two systematic reviews and one small trial have compared glucosamine with placebo or an NSAID in
osteoarthritis of the knee or hip.1_3 Results were generally in favour of glucosamine. However,
conclusions are limited by the short duration of trials (mean 6.25 weeks), poor design and likely
publication bias.>

Two double-blind, placebo controlled trials of 3-years duration compared glucosamine sulfate

(1500 mg/day) with placebo in 414 patients with osteoarthritis of the knee.>® Symptom changes were
assessed using the WOMAC" osteoarthritis index, a validated, disease-specific score of severity of
joint pain, stiffness and limitation of physical function.® Both trials reported that glucosamine sulfate
significantly improved symptoms.>® The use of rescue medications and rates of withdrawal due to
adverse effects were similar between groups.

Conflicting results were reported in a smaller study of 2-months duration involving 98 patients with
osteoarthritis of the knee.” The study reported no difference in pain intensity between glucosamine

(salt not known) and placebo.” Similar results were reported in a 6-month trial involving 80 patients with
osteoarthritis of the knee who received glucosamine sulfate (1500 mg/day) or placebo.? No significant
differences were seen in the WOMAC osteoarthritis index or other outcome variables. This trial included
patients with more severe structural osteoarthritis than the two trials of 3-years duration.>®

Effects on joint-space narrowing

It has been proposed that glucosamine may influence disease progression in osteoarthritis.’

A recent systematic review reported the potential minimal joint-space narrowing difference would be
0.27 mm (95% ClI, 0.13-0.41 mm) after 3 years of glucosamine sulfate (1500 mg/day) compared with
placebo.’ However, in patients with non-flaring osteoarthritis of the knee, joint-space narrowing has been
reported as unrelated to the radiographic severity of osteoarthritis or to the magnitude of changes in pain
scores.’ Joint-space narrowing is therefore a surrogate marker of cartilage loss and it is not known if
such differences will be of clinical importance.®

What dose of glucosamine has been commonly used in trials?
Adults: 1500 mg daily (as sulfate salt)."

What adverse effects should be considered?

Avoid in patients with seafood or shellfish allergy.”

May cause gastrointestinal disturbances (dyspepsia, nausea and diarrhoea); minimise by
administering with food.""

May affect insulin resistance; closely monitor blood glucose levels in patients with diabetes.'

* WOMAGC = Western Ontario and McMaster Universities




Chondroitin

Summary

The evidence is conflicting regarding the efficacy of chondroitin in the management of
osteoarthritis of the knee. In trials, withdrawal of existing therapy (paracetamol or NSAIDs)
was not possible.

The efficacy and safety of chondroitin is yet to be established due to small patient numbers and
trials of short duration.

What is the evidence for using chondroitin?

Chondroitin is a relatively large molecule with poor absorption from the gastrointestinal tract,
oral bioavailability is estimated to be 10% of the orally administered dose.™

There are no trials that compare the efficacy of chondroitin with paracetamol.

A randomised, double-blind trial compared chondroitin sulfate (1200 mg/day) with diclofenac sodium
(150 mg/day) for osteoarthritis of the knee." Using the Lequesne index (a validated score of pain,
function and stiffness of the knee and hip) diclofenac was significantly better than chondroitin after

1 month.

Two systematic reviews concluded chondroitin offered benefit in symptom control compared to

2,14 . .
placebo. However, complete withdrawal of other analgesics, such as paracetamol or NSAIDs, was
not possible.z’14 In addition, poor trial design and likely publication bias limit conclusions that can be
drawn.

One double-blind, placebo-controlled trial of 130 patients with osteoarthritis of the knee found no
significant difference between chondroitin sulfate (1000 mg/day) and placebo over 6 months using the
Lequesne index."

What dose of chondroitin has been commonly used in trials?
Adult: 800—1200 mg daily in divided doses.
What adverse effects should be considered?

May cause gastrointestinal disturbances such as dyspepsia and nausea.®

Combined glucosamine and chondroitin

Summary
The evidence is conflicting regarding the efficacy of glucosamine combined with chondroitin in
the management of osteoarthritis of the knee.

The variety of combinations used, small patient numbers and trials of short duration mean that
the long-term effectiveness and toxicity of such preparations is yet to be established.

What is the evidence for combining glucosamine and chondroitin?

There are no trials that compare the efficacy of a combination of glucosamine and chondroitin with
paracetamol.

A 4-month, randomised, controlled trial of 34 patients with osteoarthritis of the knee or lower back
compared glucosamine hydrochloride (1500 mg/day), chondroitin sulfate (1200 mg/day) and manganese
ascorbate (228 mg/day) with placebo."” A significant improvement in pain severity was reported using a
visual analogue scale only in those with osteoarthritis of the knee. No significant differences were found
using the Lequesne index.

A second trial compared glucosamine hydrochloride (2000 mg/day), chondroitin sulfate (1600 mg/day)
and manganese ascorbate (304 mg/day) with placebo for 6 months in 93 patients with osteoarthritis of
the knee." No significant differences in symptom changes were seen with the WOMAC osteoarthritis
index. Subgroup analysis of 72 patients with mild to moderate disease showed a significant improvement
using the Lequesne index for the active preparation. No difference between active or placebo was
reported for 21 patients with severe osteoarthritis.




A double-blind, placebo-controlled trial (n=63) compared the use of a topical cream applied when
required containing glucosamine sulfate, chondroitin sulfate, shark cartilage, camphor and peppermint oil
vs placebo over 8 weeks.'® A significant improvement in pain severity was reported using a visual
analogue scale. However, no significant difference was found using the WOMAC osteoarthritis index.

What adverse effects need to be considered?

Combination products of glucosamine and chondroitin often contain manganese ascorbate. The highest
average daily manganese intake that is likely to pose no risk of adverse health effects to almost all
individuals in the general population is 11 mg/day.?’ As intake increases above this level, the potential
risk of adverse effects may increase. Both oral combination products studied exceed this level.

Note: 76 mg manganese ascorbate provides 5 mg elemental manganese.

Reviewed by Dr Julien de Jager, senior visiting rheumatologist, Gold Coast Hospital, Gold Coast.

The information contained in this material is derived from a critical analysis of a wide range of authoritative evidence. Any treatment
decision based on this information should be made in the context of the individual clinical circumstances of each patient.
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