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INTRODUCTION & REASON FOR STUDY 

Even as a GP Registrar and with relative inexperience in general practice I have been struck by the challenges of managing osteoarthritis (OA) for doctor and patient alike. Difficulties achieving adequate symptom control are often met with an array of other challenges from the abundance of side effects of, or contraindications to, conventional drug therapies to the often frustratingly limited access to other specialist non-drug therapy services which may benefit the patient. These are issues facing all GP’s regardless of their level of knowledge and experience. Having a limited background knowledge of the increasing use of glucosamine as a treatment choice in OA, I recommended it for the first time in consultation recently. Once the patient had left the room I had time to think in depth about my action – was it appropriate, what evidence was there to support it’s use, would it help or was I flattering the patient with false hope, were there associated risks and did I recommend the correct dose? I also had questions about wider issues such as the implications of cost for practice and patient. I wanted to find the answers to some of these questions and moreover I felt duty-bound as a responsible practitioner to do so – and so this study was born. 

Osteoarthritis is a common and chronic disorder which predominates in the elderly population although is by no means exclusive to this group.  It is believed that large-joint osteoarthritis is the commonest cause of long-term musculoskeletal disability in the UK. 

Non-steroidal anti-inflammatory drugs (NSAIDS) and simple analgesics are currently widely used in the treatment of OA. There is a large amount of evidence in support of their use, particularly in the case of NSAID’s however there are serious concerns relating to trial quality and commercial bias in this field (1). Furthermore it seems that in terms of clinical efficacy NSAID’s are not living up to previous expectations – recent evidence has shown no difference between NSAID and simple analgesics, such as paracetamol, in controlling pain (2). There are also significant concerns about the safety of NSAID’s particularly with regards to the elderly in whom OA is particularly prevalent – 20-30% of all admissions to hospital and deaths from PUD in the elderly are thought to be related to NSAID use (1). Although the advent of COX-2 inhibitors and the practice of adjunct ‘gastroprotective’ agents is believed to reduce the risk of serious upper GI effects significant risk still remains and there are cost issues surrounding controversy about their exact role in OA.

Non-pharmacological measures, such as physiotherapy and education have a clearly useful role however there are significant difficulties accessing these services currently in primary care in the UK. Indeed in the area where I am currently employed the waiting list for physiotherapy is many months – a real source of frustration to patient and doctor.

With all these issues in mind the introduction of a drug which is safe and effective in treating OA would be welcomed with open arms. Does the much-hyped glucosamine fit this role?

AIMS

The principal aim of this project is to discuss the role of oral glucosamine as a treatment for OA, with particular respect to issues concerning its use in primary care.

To achieve this objective, more specific aims were identified and include the following:-

1) Review of the literature to evaluate evidence pertaining to the clinical effectiveness and safety of glucosamine.

2) Discussion based upon the findings in the literature about glucosamine, and to explore where its use may fit in with other currently accepted management strategies for OA in primary care.

METHOD

Literature searches were performed to identify papers relevant to the aims of this study.

1)Medline Plus search

Access to medline plus was achieved via the internet from a link via the BMJ website (www.bmj.com). Searches were performed separately for the keywords ‘glucosamine’ and ‘osteoarthritis’ and the search was limited to literature published from 1966 to present day. These searches were then combined to produce a list more specific to this study (see appendix 1).

2)PubMed search 

Access to Pub Med search facility (National Library of Medicine) was achieved via the internet from a link via the BMJ website. Searches were performed for the combined keywords ‘glucosamine’ AND ‘osteoarthritis’.

3)Cochrane Library search

Access was achieved via the internet from a link on the National Electronic Library for Health homepage (www.nelh.nhs.uk/cochrane.asp). Again the terms glucosamine and osteoarthritis were combined to produce search results.

References and abstracts were reviewed systematically by the author from these search lists in order to establish relevance to this study, and a selected number of full articles were obtained either online or from postgraduate medical libraries. Further articles were selected from references cited from some of the above articles. 

SUMMARY OF RESULTS

The MEDLINE plus search yielded 208 results and selected relevant articles used in this study are documented in the reference list appropriately.

Similarly the PubMed search yielded 214 results and there was a high degree of crossover. Again relevant articles were examined and are included in the references.

The Cochrane Library search yielded 37 ‘hits’ some of which were from the Cochrane Database  of Systematic Reviews and others were from the Cochrane Central Register of Controlled Trials.

FINDINGS OF REVIEW OF LITERATURE AND  DISCUSSION

Glucosamine is an amino-monosaccharide and can be considered as one of the building blocks for the manufacture of glycosaminoglycans (GAGs) which are a key component of articular cartilage (3). Over recent years it has attracted much media and lay attention because of its reported value in the treatment of OA. Its abundance and availability in its various forms within the retail market, particularly alternative medicine retail, is if nothing else a tribute to the power of public opinion and the power of the media. Most commonly it is sold in its sulphated form glucosamine sulphate although this is not regulated and various other preparations including glucosamine hydrochloride are also available. Scientific research, in the form of in-vitro studies has shown that glucosamine sulphate stimulates proteoglycan synthesis by chondrocytes (4). The exact mechanism is not clear however several theories have been postulated. Many have argued that this of course does not necessarily translate to the same effect ‘in vivo’ and that it is not clear whether in its oral form it can reach chondrocytes in vivo (5). Studies on dogs however, during the 1980’s demonstrated that radioactively labelled glucosamine can reach cartilage (5,6). It is claimed that this theoretical effect on cartilage forms the basis of its effects of reducing symptoms and slowing the disease progression in OA since it is known that osteoarthritis results in progressive cartilage damage/loss and inflammation. Before addressing this all-important subject of clinical evidence it is worthwhile drawing attention to some other concerns about the pharmacology of glucosamine, notably that evidence regarding formulation and stability is lacking (8). Indeed regarding the former, the variety of forms in which the drug is currently marketed proves a bone of contention not only in assessing the evidence for its safety and efficacy but also in the more practical aspect of which formulation of glucosamine should be recommended or prescribed. There is apparently no international pharmaceutical standard of the drug (8) and I am aware from personal experience that it is not listed in the latest addition of the BNF. 

There have been significant concerns over recent years about the quality and validity of clinical trials relating to glucosamine use and OA not least because of significant variation in outcome measures used and the shortness of duration of many of the older trials. This has been a criticism of much of the older research in the OA field in general and certainly is not exclusive to glucosamine research. 2 reviews in 1998 were unable to draw significant conclusions about the efficacy of glucosamine because of these methodological flaws and variation in outcome (9,10).  There has however been two recent systematic reviews examining the evidence and providing useful conclusions as a result. 

The first was published in 2000 seeking to evaluate the benefit of glucosamine (and chondroitin) preparations for OA symptoms using a combination of meta-analysis and systematic quality assessment of clinical trials for glucosamine in knee OA (11). They performed a medline search between 1966-99 in addition to a search of the Cochrane Controlled Trials Register and identified 6 randomised placebo-controlled trials of four or more week’s duration which met their inclusion criteria. As well as pooling outcomes reported as the primary outcomes of the original papers they also pooled according to selected pre-defined outcomes which were recommended for OA clinical trials by a task force of the Osteoarthritis Research Society (12). 5 of the 6 studies used glucosamine sulphate and the other, glucosamine hydrochloride. One of the studies used intra-arterial rather than oral preparation. They found ‘moderate’ treatment effect sizes for glucosamine (0.44; 95% CI 0.24-0.64) and the results were not changed greatly using their pre-defined outcome measures (0.49; 95% CI 0.24-0.74). They did however observe smaller effect size for outcome data at 1 month (0.28; 95% CI 0.10-0.42) suggesting that induction of full therapeutic benefit may take longer than 1 month (11). Their well-validated quality assessment method which took into account 14 aspects of clinical trial conduct raised significant concerns about the methodology of the trials and they concluded that the actual efficacy of glucosamine was likely to be substantially more modest and in addition they found that large trials had smaller effect sizes than small trials and this was attributed in the main to publication bias. In addition it seems that validity of the review is further jeopardised by insufficient attention to intention-to-treat analysis and allocation concealment in some of the trials. Despite this, it was a well-conducted review with well-validated methods and no author conflicting interests, in which it was concluded that overall it was likely that glucosamine has some efficacy in treating OA.

The second systematic review published in 2001 by The Cochrane organisation aimed to review all RCT’s evaluating the effectiveness and toxicity of glucosamine in OA (13). They identified 16 RCT’s, some of which were unpublished, from 1980 to 1999, with a total of 992 patients randomised to glucosamine and 1037 randomised to placebo or NSAID.  Again most of the trials reviewed pertained to glucosamine sulphate, and accepted outcome measures included pain, range of motion, functional and global assessments as well as toxicity of glucosamine. The mean trial duration was 6.25 weeks and the mean age was 61yrs. Twelve RCT’s evaluated the knee exclusively, one evaluated the spine exclusively, one multiple sites and two did not specify. Thirteen trials compared glucosamine to placebo and four trials compared glucosamine to NSAID (ibuprofen or piroxicam). Twelve trials used oral route of 1500mg daily, while four used parenteral routes. All trials had quality scores of 3 or more out of 5. Standardised mean differences were used to pool across RCT’s.  

The results suggested a clinically significant benefit compared with placebo using pain as the outcome (summary SMD 1.4; 95% CI 0.65-2.14) where values greater than 0.8 represent a large effect. Furthermore from the RCT’s comparing glucosamine to NSAID for the same outcome, glucosamine was reported as superior (summary SMD 0.86; 95% CI 0.58-1.14). The review also briefly reported upon the safety profile claiming it to be excellent with only 14 withdrawals from 992 patients because of toxicity. 

 Although favourable conclusions can be drawn about the use of glucosamine in OA from these important reviews there is significant concern regarding the duration of the trials examined and the lack of longer term trials in these studies both to assess long term efficacy and toxicity.  Another criticism relevant to both these reviews was the wide variation in outcome measures across the trials despite attempts to standardise this.

So is there any more recent evidence? Importantly there have been 2 RCT’s conducted over periods of 3yrs for OA affecting the knee, with favourable results concerning the longer-term effects of glucosamine (14, 15). The first, performed in a Belgian teaching hospital outpatient clinic with 212 subjects over 50yrs of age (mean age 66yrs) with mild to moderate OA, randomised 106 to treatment with oral glucosamine sulphate 1500mg daily and 106 to placebo (14). Outcomes included minimum and mean tibiofemoral joint space widths, and Western Ontario and McMaster Universities (WOMAC) osteoarthritis index to assess symptomatology. Average joint space width was 5.4 mm at baseline. With placebo at 3 years, there was a 0.31mm loss of mean joint space compared with no significant difference for glucosamine (p=0.043). At 3 years 32 of 106 patients (30%) in placebo group had a severe mean joint space narrowing of >0.5mm compared with 16 (15%) with glucosamine (p=0.013). Regarding symptoms, for placebo at 3 yrs there was a 9.8% rise in WOMAC scores indicating a worsening of symptoms however for glucosamine an average reduction of 11.7% (p=0.020) indicating symptomatic improvement. Not only has this study shown a beneficial effect on symptoms in the longer term, but is also important in highlighting a possible disease modifying effect although there is recent evidence refuting any link between severity of radiographic changes and clinical expression of OA (16). Although the authors of this study performed adequate intenton-to-treat analysis there was no data on the success of allocation concealment and this could have led to exaggerated reporting of symptom relief. The study also reported no significant differences from placebo in terms of adverse effects.  The second three-year study, another randomized placebo-controlled double-blind study using 200 subjects with knee OA of mild-moderate severity, again found no change in joint-space width with glucosamine at 3 yrs compared with –0.19mm with placebo. There was a modest improvement in symptoms with placebo but as much as 20-25% with glucosamine using the Lequesne index and WOMAC scales. Again there were no significant differences in adverse effects compared with placebo (15). Two other smaller RCT’s of much shorter  duration, however, found no difference in symptoms compared with placebo  (17, 18).

FURTHER DISCUSSION AND CONCLUSION

On balance it seems likely that glucosamine is an effective treatment for osteoarthritis however the degree of effectiveness in reducing symptoms but also to its role as a disease modifying agent remain unclear and we await further research on these issues, although the limited evidence which already exists seems favourable. Its role depending on the site of osteoarthritis also remains inconclusive – much of the evidence reviewed pertains to the knee joint with very limited coverage of other sites in the body. Similarly its role depending upon the degree of severity of disease is another unresolved issue - although much of the evidence relates to mild to moderate disease, does it have a place in more severe disease management? And what about the choice of preparation and route of administration? Is it a once or thrice daily dose? 

It is clear that further research is needed to this respect and these factors certainly confound its role in present day primary care. However it seems that glucosamine is a safe drug with an excellent side effect profile based on limited evidence, it is also relatively inexpensive regardless of whether it is doctor or patient who shoulders this cost although its retail price is variable. It also seems it may be used safely along other forms of drug therapy such as NSAID’s and paracetamol. These are all strong factors in favour of its use.

From a more practical stance glucosamine sulphate is now prescribable on FP10 and this is a very recent introduction and this raises further cost issues for the NHS if the large number of people obtaining glucosamine from retail outlets were requesting the drug on prescription. 

In a bid to gain some informal insight into current peer opinion on this subject I opened A ‘forum’ in the General Practice section of the popular ‘Doctors.net’ website which is a popular internet-based utility for doctors in the UK. Practitioner’s opinions on the use of glucosamine in OA were welcomed over a three week period. This was in no way performed as a formal component of this paper and was therefore not included within the ‘method’ or ‘results’ section – it does however deserve mention for its role in indicating that there are a significant number of GP’s working in the UK who support the use glucosamine as a treatment for OA and who are recommending it in practice. Interestingly there was relatively little negative opinion put forward.

So what of my own opinions having researched this subject in depth  - will I continue to recommend it?  Yes – I think I will – certainly for patients with knee OA, but not at the expense of forfeiting other useful well-recognised treatment options, and I may well recommend it for OA at other sites despite the lack of specific evidence for this – after all as a profession we generalise and make assumptions in many other situations, for example in assuming a ‘class effect’ for various drugs, and such flexibility is a very important component of ‘doctoring’. I certainly acknowledge the limitations of current evidence and would feel duty bound to relay these to patients, especially if recommending that they buy the drug themselves so as not to offer false hope. In adhering to the bulk of evidence I will specify the ‘sulphate’ form at a dose of 1500mg daily. I await with baited breath not only real-life feedback from my own patients’ experience but also future research which will hopefully provide further answers to current unresolved issues. Glucosamine is no ‘wonder-drug’ but may well have an important role in OA management.  
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