Revurdering af tilskudsstatus for lægemidler med indhold af glucosamin
(M01AX05)
Lægemiddelstyrelsen har marts-april 2011 modtaget bidrag fra følgende:

-

Gigtforeningen
Jordi Monfort, professor, spansk reumatolog
Laboratoires Expanscience
Orifarm Generics A/S
Pharma Nord ApS (2 bidrag)

Lægemiddelstyrelsen
Den 25. maj 2011

GLUCOMED
(GLUCOSAMINE HYDROCHLORIDE)

AD HOC REASSESSMENT OF REIMBURSEMENT
STATUS OF GLUCOSAMINE (M01AX05)
BY THE DANISH MEDICINES AGENCY

DISCUSSION OF THE DANISH MEDICINES AGENCY
STATEMENT BY THE MAH
OVERVIEW OF THE DISCUSSION

Marketing Authorization Holder:
Laboratoires Expanscience,
10, Avenue de l'Arche,
92400 COURBEVOIE - FRANCE

DISCUSSION OF DMA STATEMENT

-1-

5 APR 2011 (V1 Overview)

LIST OF ABBREVIATIONS

CLBP
CRF
DMA
ES
EULAR
FDA
GAIT
HAQ
JSW
KL
MA
MAH
MRI
NIH
NSAID
OA
OARSI
OMERACT
RMDQ
SPC
SYSADOA
VAS
WOMAC

DISCUSSION OF DMA STATEMENT

Chronic Low Back Pain
Case Report Form
Danish Medicine Agency
Effect size
European League Against Rheumatism
Food and Drug Administration
Glucosamine/Chondroitin Arthritis Intervention Trial
Health Assessment Questionnaire
Joint Space Width
Kellgren-Lawrence
Meta-analysis
Marketing Authorization Holder
Magnetic Resonance Imaging
National Institute of Health
Non steroidal anti-inflammatory drugs
Osteoarthritis
Osteoarthritis Research Society International
Outcomes measures in rheumatology
Roland Morris Disability Questionnaire
Summary of Product Characteristics
Symptomatic Slow acting drugs in osteoarthritis
Visual analog scale
Western Ontario and McMaster Universities

-2-

5 APR 2011 (V1 Overview)

OVERVIEW OF THE DISCUSSION

On March 3rd, 2011, the Danish Medicines Agency (DMA) started a procedure or reassessment of the reimbursement status of Glucosamine on the grounds of a clinical study
(GAIT study) that called into question the efficacy of glucosamine for the alleviation of
painful osteoarthritis (8). This was recently highlighted in a study of patients with CLBP
arthritis (35) and in conclusion of a meta-analysis (34) suggesting health authorities not
to grant reimbursement for glucosamine.
Consequently, the Danish Medicines Agency has decided to initiate ad hoc reassessment
of glucosamine-containing medicines. In view of the arguments developed by the DMA,
the MAH, Expanscience, wants to present the scientific arguments likely to offer an alternate view of the three publications on glucosamine taken into account by the DMA, by
proposing an in-depth discussion of all methodological and scientific issues that may
modify the relevance of those 3 studies or analysis.
The present document is an overview of the arguments developed by the MAH. A comprehensive and detailed review of the three documents is, in addition presented in a separate report. For easier finding of related references, the two documents have the same list
of literature references, with the same numbering.

1. Discussion of the GAIT study.
This NIH-sponsored trial compared 6-month treatments with Glucosamine (G), Chondroitine (C), the G + C combination, Celecoxib (Cx) or placebo (P) in 1583 patients with
knee OA. At the end of the treatment period, no significant difference was shown between any of the DMOAD groups and P, with respect to the primary and secondary outcomes. In Cx-treated patients, only the rates of patients with a pre-specified 20% change
of the WOMAC pain scale were significantly different from P.
In all groups, including the Cx one, there was an insignificant effect on WOMAC mean
changes. These results were also remarkable with respect to the very high magnitude of
the placebo effect (around 60%).
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The stratified analysis according to baseline severity revealed however a significant trend
toward efficacy in patients with moderate to severe initial pain, inconclusive due to the
small sample size in this stratum, also insignificant in Cx-treated patients, for most patients. A potential bias should explain the major placebo effect is that patients: those with
previous DMOAD treatments could be included, while it had been shown that their activity could continue over long period after treatment withdrawal.
In agreement with the authors of the study, who expressed themselves in the discussion
of the paper (8), the limits of their research, being notably due to the selection of patients
with a "too light" symptomatology and/or a very high placebo response, it must be considered that the GAIT study remains inconclusive and is not relevant to evoke the lack of
efficacy of the tested interventions, notably glucosamine.

2. Discussion of the meta-analysis by Wandel
This meta-analysis was performed by a team of mainly Swiss searchers involved in the
field of rheumatology and social and preventive medicine (34). Even though a number of
meta-analyses had already been published about the efficacy of glucosamine, notably
those of the Cochrane Collaboration (30, 31, 32), the authors judged that the previous
analyses gave conflicting results and therefore decided to perform the ultimate metaanalysis on those medicinal products, that should provide definitive responses on those
questions.
However, the authors did not fully detailed the rationale that could have justify their analysis, except by a limited reference to their own experience. They did not, notably, explain in what extent the previous meta-analyses and/or studies did not answer the main
question of efficacy (despite they had been accepted by European Health Authorities for
the registration of Glucomed and considered in several international guidelines [27, 37]).
The results of their analysis was published in a paper in the BMJ that aroused a high
number of reactions amongst the community of rheumatology experts and in many clinicians. The main reasons of the criticism resulting of that study concern almost all the aspects of their work, that are summarized hereafter.
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a. The authors had not an individual critical view of each study included in their analysis, in order to determine which studies had the best or worst relevance and why. That
very important step was not done. This resulted in the mixing up of relevant well-done
studies and of inconclusive biased studies, such as GAIT, despite the highlight of limitations by the authors themselves. This is a major issue in the construction of this metaanalysis, notably because of the significant "weight" of the GAIT study, in term of the
large sample size the study account for (32 to 80% according to the comparisons).
Therefore, it is clear that the authors included in their meta-analysis, several inconclusive
studies, notably the GAIT study, as well as the studies by McAlindon or Rozendaal. If
biased studies are taken into account in a meta-analysis without making any balance of
their quality, therefore the results of the meta-analysis will necessarily be flawed and
then inconclusive.
b. The method used by Wandel, i.e. the "network MA" is mainly dedicated to the multiple comparisons of several interventions studied separately in various studies. With respect to the main objective of the analysis (to clarify conflicting results regarding the efficacy of G, C and G+C vs placebo, there was no need to implement such a complex method in order to provide a definitive response on glucosamine and chondroitin efficacy vs
placebo. But, as far as the method was implemented, an interesting response regarding
the effectiveness vs active interventions (celecoxib and paracetamol) could have been
obtained, but the authors decided not to perform those comparison.
c. The MA by Wandel did not meet some of the main basic principles of any metaanalysis :
−

the studies included are not homogeneous in term of populations, in term of medications under study, in term of treatment regimen (treatment duration notably) and also in
term of efficacy outcomes. The Wandel MA did not comply with any of these conditions, while:
•

Patients with different OA sites were included in the same analysis (knee, hip and
spine),

•

Different glucosamine salts were used, between studies, but also within a single
study, without ant demonstration of equivalence of study regimens,

•

Different dosages and daily posology were used across or within a study,
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•

Studies with fundamentally different objectives were pooled : very short and medium term trials (irrelevant for the assessment of DMOAD efficacy – minimal 6
months – see EMA guidelines) focusing on the symptomatic efficacy and long term
studies (2 – 3 years) focusing on anatomical structures improvement.

•

For those two main therapeutic schemes, the efficacy outcomes are not the same and
the studies powered for concluding about one outcome (e.g. pain) will not provide
accurate results with respect to the other outcome (e.g. JSW changes).

−

the set of included studies is not comprehensive and that's prevent from improving statistical power of previous analyses and from offering a new view on the question.

d. The authors mixed up different "pain" symptomatic outcomes (pain at rest, on walking
…) but also mixed criteria such as the Lequesne index (no pain outcome was studied in
at least one study included in the analysis). In order to succeed in mixing the parameters
they performed back transformations from effect sizes.
This results in an apparent abuse for the labeling of the main outcome of their analysis :
the parameter named "pain intensity measured on VAS" is for most of studies a pure mathematical construction, which does not –qualitatively- correspond to the original experimental data.
e. The baseline values of efficacy outcomes was not taken into account. This is not adequate at least for the assessment of pain scores changes (19), while a similar magnitude
of improvement (i.e. 0.9 on a 10 cm VAS) is not supposed to have the same clinical
meaningfulness in patients with a < 4 pain value at baseline vs patients with severe pain
(e.g. > 7 on VAS).
In addition, expectations regarding the pain improvement are quite different in symptomatic studies, where it is the main objective, and in anatomical structures studies, where
the pain is to be "restrained" to an acceptable level, in order to avoid patient drop-outs.
f. A very significant number of available studies (around 75%) were excluded of the
whole of trials possibly interesting for the analysis on the quasi-exclusive ground of
sample size. The authors actually decided to only include studies with treatment groups ≥
100 patients. But this decision cannot be justified while the authors chose an arbitrary
and unusual hypothesis of clinically significant effect size.
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The choice of this effect size threshold seems to be unaware of the reality of the values
evidenced for major drug interventions in OA (19): paracetamol, "despite" being the universally recognized first line drug treatment in OA, has an effect size < 0.20 (36), while
reviews on the effectiveness of NSAIDs in OA revealed effect size between 0.15 and
0.39 for pain treatment in OA (1). Therefore, one of the main basis for the "construction"
of the meta-analysis is clearly irrelevant and makes any further conclusion highly questionable, while changing the ES threshold would have change the minimum number of
patients per group and then the number of analysed studies.
g. Despite those issues in their analysis, the authors erroneously concluded about the lack
of reduction in joint pain and the lack of impact on narrowing of joint space by glucosamine. They also overstepped the actual results of the meta-analysis in concluding that :
"Health authorities and health insurers should not cover the costs of these preparations,
and new prescriptions to patients who have not received treatment should be discouraged". The relevance of this part of the conclusion was denounced by the BMJ's editorial
board after a post-publication review. Actually, the BMJ's deputy director stated that
two sections of Wandel's paper needed formal comments. He considered that the assertions (i) In the abstract : "Health authorities and health insurers should not cover the
costs of these preparations, and new prescriptions to patients who have not received
treatment should be discouraged" and (ii) in the discussion: " Coverage of costs by
health authorities or health insurers for these preparations and novel prescriptions to
patients who have not received other treatments should be discouraged" were not directly supported by the data.
As finally stated by Reginster, Altman and Hochberg (20), "the major limitations of
Wandel and colleagues analysis do not support the strong negative conclusions and are
harmful to patients: rejecting an effective agent is both inappropriate and a disservice to
the community."
In conclusion, the method implemented by Wandel et al. the network meta-analysis is
probably applied in a quite satisfactory manner, but the rationale for choosing this method is not adequately justified, notably by the lack of documented discussion of previously published meta-analyses.
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Furthermore, this method was applied on inadequate study data, with respect to their nature (patients, indication, OA site, drug nature, dosage and regimen, treatment duration
and efficacy outcomes), to their quantity (non justified exclusion of around 75% of available studies) and –how much important- to their quality (inclusion of inconclusive studies, the limitations of which were mentioned by their authors or appeared quite evident).
The present document provides clear arguments to show that several studies on glucosamine are much biased. Their conclusions are hence to be considered as not allowing to
provide a definitive information relating to the glucosamine efficacy.
Study authors are generally objective enough to mention the flaws and biases in the publication's discussion, but those limitations are never used to refrain the impact of the conclusions and the whole actual results remain available to any scientist, notably those interested in performing meta-analyses.

3. Discussion of the study of chronic low back pain study by Wilkens
This study was performed by a Norvegian team, that aimed to assess the symptomatic efficacy of Glucosamine in the 6-month treatment of patients with chronic low back pain
and degenerative lumbar osteoarthritis (35).
It is to be stressed right away, that this study is irrelevant for the assessment of the glucosamine efficacy in the frame of the product's official indications, because chronic low
back pain and/or lumbar OA are not mentioned in the glucosamine SPC, no MA having
been granted for those indications.
Yet, the official EMA guidelines clearly states with respect to the study of drugs in osteoarthritis that the assessment of efficacy must be evaluated separately in each individual OA site, no extrapolation being accepted from the efficacy at one OA site to another
one.
Therefore, the study by Wilkens cannot be considered in the field of the glucosamine
MA in Denmark.
In addition, should this study be viewed as a Phase III-like study designed to establish
the Glucosamine effectiveness in this "new" indication, then the results could not be taken into account for several methodological reasons:
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•

the rationale for assessment of glucosamine efficacy in CLBP is not adequately justified because this clinical entity involves other anatomical structures that the only
vertebral cartilage, e.g. the intervertebral disk and the para-vertebral elements. Glucosamine is not expected to have a direct effect on those latter structures.

•

the participation of patients in the study was triggered by advertisement that should
include a financial motivation for some of them. This may interfere with the patient
assessment of its own symptoms,

•

the efficacy outcomes did not include any pain-specific clinical assessment. Only a
CLBP-specific scale (RMDQ) was studied which, although being validated, does
not take specifically into account the pain dimension of symptoms, which is the
main target of Glucosamine as regards its symptomatic effectiveness.

•

finally, the effectiveness of the tested interventions may have been seriously impaired by the authorized use of any concomitant therapy aiming at pain relief: pain
killers, NSAIDs, common analgesics but also physiotherapy, chiropraxis, manipulations, massages, all those interventions being possibly administrated without any
limitation of nature, dose, regimen or duration. Yet, while no pain threshold was required at inclusion, patients were likely to experience very slight pain at baseline
and it seems quite impossible to evidence the analgesic effect of a medicinal product
in patients who do not suffer.

4. 0verall conclusion
The glucosamine MAH present here several evidences towards the lack of relevance
of most data used to anticipate a possible reassessment of reimbursement status of
Glucomed. In view of the number of issues shown in each of the three mentioned references, the MAH expresses its formal reserves regarding the relevance of those
works and of the need to go further in the reassessment procedures on those
grounds. Therefore the MAH asks the Danish Medical Agency to maintain the present status of Glucomed, while the proposed document are not likely to modify, in
any extent, the previously defined therapeutic profile of the drug and therefore its
reimbursement status.
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EXECUTIVE SUMMARY
rd

On March 3 , 2011, the Danish Medicines Agency (DMA) started a procedure or reassessment of the reimbursement status of Glucosamine on the grounds of a clinical study (GAIT study) that called into question the
efficacy of glucosamine for the alleviation of painful osteoarthritis (8). This was recently highlighted in a study of
patients with CLBP arthritis (35) and in conclusion of a meta-analysis (34) suggesting health authorities not to
grant reimbursement for glucosamine. Consequently, the Danish Medicines Agency has decided to initiate ad
hoc reassessment of glucosamine-containing medicines. In view of the arguments developed by the DMA, the
MAH, Expanscience, wants to present the scientific arguments likely to offer an alternate view of the three publications on glucosamine taken into account by the DMA, by proposing an in-depth discussion of all methodological and scientific issues that may modify the relevance of those 3 studies or analysis.
1. Discussion of the GAIT study.
This NIH-sponsored trial compared 6-month treatments with Glucosamine (G), Chondroitine (C), the G + C
combination, Celecoxib (Cx) or placebo (P) in 1583 patients with knee OA. At the end of the treatment period,
no significant difference was shown between any of the DMOAD groups and P, with respect to the primary and
secondary outcomes. In Cx-treated patients, only the rates of patients with a pre-specified 20% change of the
WOMAC pain scale were significantly different from P.
In all groups, including the Cx one, there was an insignificant effect on WOMAC mean changes. These results
were also remarkable with respect to the very high magnitude of the placebo effect (around 60%). The stratified
analysis according to baseline severity revealed however a significant trend toward efficacy in patients with
moderate to severe initial pain, inconclusive due to the small sample size in this stratum, also insignificant in
Cx-treated patients, for most patients. A potential bias should explain the major placebo effect is that patients:
those with previous DMOAD treatments could be included, while it had been shown that their activity could continue over long period after treatment withdrawal.
In agreement with the authors of the study, who expressed themselves in the discussion of the paper (8), the
limits of their research, being notably due to the selection of patients with a "too light" symptomatology and/or a
very high placebo response, it must be considered that the GAIT study remains inconclusive and is not relevant
to evoke the lack of efficacy of the tested interventions, notably glucosamine.
2. Discussion of the meta-analysis by Wandel
This meta-analysis was performed by a team of mainly Swiss searchers involved in the field of rheumatology
and social and preventive medicine (34). Even though a number of meta-analyses had already been published
about the efficacy of glucosamine, notably those of the Cochrane Collaboration (30, 31, 32), the authors judged
that the previous analyses gave conflicting results and therefore decided to perform the ultimate meta-analysis
on those medicinal products, that should provide definitive responses on those questions.
However, the authors did not fully detailed the rationale that could have justify their analysis, except by a limited
reference to their own experience. They did not, notably, explain in what extent the previous meta-analyses
and/or studies did not answer the main question of efficacy (despite they had been accepted by European
Health Authorities for the registration of Glucomed and considered in several international guidelines [27, 37]).
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The results of their analysis was published in a paper in the BMJ that aroused a high number of reactions
amongst the community of rheumatology experts and in many clinicians. The main reasons of the criticism resulting of that study concern almost all the aspects of their work, that are summarized hereafter.
1. The authors had not an individual critical view of each study included in their analysis, in order to determine
which studies had the best or worst relevance and why. That very important step was not done. This resulted in
the mixing up of relevant well-done studies and of inconclusive biased studies, such as GAIT, despite the highlight of limitations by the authors themselves. This is a major issue in the construction of this meta-analysis, notably because of the significant "weight" of the GAIT study, in term of the large sample size the study account
for (32 to 80% according to the comparisons).
Therefore, it is clear that the authors included in their meta-analysis, several inconclusive studies, notably the
GAIT study, as well as the studies by McAlindon or Rozendaal. If biased studies are taken into account in a
meta-analysis without making any balance of their quality, therefore the results of the meta-analysis will necessarily be flawed and then inconclusive.
2. The method used by Wandel, i.e. the "network MA" is mainly dedicated to the multiple comparisons of several interventions studied separately in various studies. With respect to the main objective of the analysis (to
clarify conflicting results regarding the efficacy of G, C and G+C vs placebo, there was no need to implement
such a complex method in order to provide a definitive response on glucosamine and chondroitin efficacy vs
placebo. But, as far as the method was implemented, an interesting response regarding the effectiveness vs
active interventions (celecoxib and paracetamol) could have been obtained, but the authors decided not to perform those comparison.
3. The MA by Wandel did not meet some of the main basic principles of any meta-analysis :
- the studies included are not homogeneous in term of populations, in term of medications under study, in term
of treatment regimen (treatment duration notably) and also in term of efficacy outcomes. The Wandel MA did
not comply with any of these conditions, while:
• Patients with different OA sites were included in the same analysis (knee, hip and spine),
• Different glucosamine salts were used, between studies, but also within a single study, without ant demon-

stration of equivalence of study regimens,
• Different dosages and daily posology were used across or within a study,
• Studies with fundamentally different objectives were pooled : very short and medium term trials (irrelevant for

the assessment of DMOAD efficacy – minimal 6 months – see EMA guidelines) focusing on the symptomatic
efficacy and long term studies (2 – 3 years) focusing on anatomical structures improvement.
• For those two main therapeutic schemes, the efficacy outcomes are not the same and the studies powered

for concluding about one outcome (e.g. pain) will not provide accurate results with respect to the other outcome (e.g. JSW changes).
- the set of included studies is not comprehensive and that's prevent from improving statistical power of previous analyses and from offering a new view on the question.
4. The authors mixed up different "pain" symptomatic outcomes (pain at rest, on walking …) but also mixed criteria such as the Lequesne index (no pain outcome was studied in at least one study included in the analysis).
In order to succeed in mixing the parameters they performed back transformations from effect sizes.
This results in an apparent abuse for the labeling of the main outcome of their analysis : the parameter named
"pain intensity measured on VAS" is for most of studies a pure mathematical construction, which does not –
qualitatively- correspond to the original experimental data.
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5. The baseline values of efficacy outcomes was not taken into account. This is not adequate at least for the
assessment of pain scores changes (19), while a similar magnitude of improvement (i.e. 0.9 on a 10 cm VAS)
is not supposed to have the same clinical meaningfulness in patients with a < 4 pain value at baseline vs patients with severe pain (e.g. > 7 on VAS).
In addition, expectations regarding the pain improvement are quite different in symptomatic studies, where it is
the main objective, and in anatomical structures studies, where the pain is to be "restrained" to an acceptable
level, in order to avoid patient drop-outs.
6. A very significant number of available studies (around 75%) were excluded of the whole of trials possibly interesting for the analysis on the quasi-exclusive ground of sample size. The authors actually decided to only
include studies with treatment groups ≥ 100 patients. But this decision cannot be justified while the authors
chose an arbitrary and unusual hypothesis of clinically significant effect size.
The choice of this effect size threshold seems to be unaware of the reality of the values evidenced for major
drug interventions in OA (19): paracetamol, "despite" being the universally recognized first line drug treatment
in OA, has an effect size < 0.20 (36), while reviews on the effectiveness of NSAIDs in OA revealed effect size
between 0.15 and 0.39 for pain treatment in OA (1). Therefore, one of the main basis for the "construction" of
the meta-analysis is clearly irrelevant and makes any further conclusion highly questionable, while changing
the ES threshold would have change the minimum number of patients per group and then the number of analysed studies.
7. Despite those issues in their analysis, the authors erroneously concluded about the lack of reduction in joint
pain and the lack of impact on narrowing of joint space by glucosamine. They also overstepped the actual results of the meta-analysis in concluding that : "Health authorities and health insurers should not cover the costs
of these preparations, and new prescriptions to patients who have not received treatment should be discouraged". The relevance of this part of the conclusion was denounced by the BMJ's editorial board after a postpublication review. Actually, the BMJ's deputy director stated that two sections of Wandel's paper needed formal comments. He considered that the assertions (i) In the abstract : "Health authorities and health insurers
should not cover the costs of these preparations, and new prescriptions to patients who have not received
treatment should be discouraged" and (ii) in the discussion: " Coverage of costs by health authorities or health
insurers for these preparations and novel prescriptions to patients who have not received other treatments
should be discouraged" were not directly supported by the data.
As finally stated by Reginster, Altman and Hochberg (20), "the major limitations of Wandel and colleagues
analysis do not support the strong negative conclusions and are harmful to patients: rejecting an effective agent
is both inappropriate and a disservice to the community."
In conclusion, the method implemented by Wandel et al. the network meta-analysis is probably applied in a
quite satisfactory manner, but the rationale for choosing this method is not adequately justified, notably by the
lack of documented discussion of previously published meta-analyses.
Furthermore, this method was applied on inadequate study data, with respect to their nature (patients, indication, OA site, drug nature, dosage and regimen, treatment duration and efficacy outcomes), to their quantity
(non justified exclusion of around 75% of available studies) and –how much important- to their quality (inclusion
of inconclusive studies, the limitations of which were mentioned by their authors or appeared quite evident).
The present document provides clear arguments to show that several studies on glucosamine are much biased. Their conclusions are hence to be considered as not allowing to provide a definitive information relating
to the glucosamine efficacy.
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Study authors are generally objective enough to mention the flaws and biases in the publication's discussion,
but those limitations are never used to refrain the impact of the conclusions and the whole actual results remain
available to any scientist, notably those interested in performing meta-analyses.
3. Discussion of the study of chronic low back pain study by Wilkens
This study was performed by a Norvegian team, that aimed to assess the symptomatic efficacy of Glucosamine
in the 6-month treatment of patients with chronic low back pain and degenerative lumbar osteoarthritis (35).
It is to be stressed right away, that this study is irrelevant for the assessment of the glucosamine efficacy in the
frame of the product's official indications, because chronic low back pain and/or lumbar OA are not mentioned
in the glucosamine SPC, no MA having been granted for those indications.
Yet, the official EMA guidelines clearly states with respect to the study of drugs in osteoarthritis that the assessment of efficacy must be evaluated separately in each individual OA site, no extrapolation being accepted
from the efficacy at one OA site to another one.
Therefore, the study by Wilkens cannot be considered in the field of the glucosamine MA in Denmark.
In addition, should this study be viewed as a Phase III-like study designed to establish the Glucosamine effectiveness in this "new" indication, then the results could not be taken into account for several methodological
reasons:
1. the rationale for assessment of glucosamine efficacy in CLBP is not adequately justified because this clinical

entity involves other anatomical structures that the only vertebral cartilage, e.g. the intervertebral disk and the
para-vertebral elements. Glucosamine is not expected to have a direct effect on those latter structures.
2. the participation of patients in the study was triggered by advertisement that should include a financial motiva-

tion for some of them. This may interfere with the patient assessment of its own symptoms,
3. the efficacy outcomes did not include any pain-specific clinical assessment. Only a CLBP-specific scale

(RMDQ) was studied which, although being validated, does not take specifically into account the pain dimension of symptoms, which is the main target of Glucosamine as regards its symptomatic effectiveness.
4. finally, the effectiveness of the tested interventions may have been seriously impaired by the authorized use

of any concomitant therapy aiming at pain relief: pain killers, NSAIDs, common analgesics but also physiotherapy, chiropraxis, manipulations, massages, all those interventions being possibly administrated without
any limitation of nature, dose, regimen or duration. Yet, while no pain threshold was required at inclusion, patients were likely to experience very slight pain at baseline and it seems quite impossible to evidence the analgesic effect of a medicinal product in patients who do not suffer.
4. 0verall conclusion
The glucosamine MAH present here several evidences towards the lack of relevance of most data used
to anticipate a possible reassessment of reimbursement status of Glucomed. In view of the number of
issues shown in each of the three mentioned references, the MAH expresses its formal reserves regarding the relevance of those works and of the need to go further in the reassessment procedures on
those grounds. Therefore the MAH asks the Danish Medical Agency to maintain the present status of
Glucomed, while the proposed document are not likely to modify, in any extent, the previously defined
therapeutic profile of the drug and therefore its reimbursement status.

DISCUSSION OF DMA STATEMENT

-8-

5 APR 2011 (V7)

DISCUSSION OF THE PUBLICATIONS

1. Introduction
On March 3rd, 2011, the Danish Medicines Agency (DMA) started a procedure or reassessment of the reimbursement status of Glucosamine (M01AX05) on the grounds stated
hereafter.
"Clinical studies have called into question the efficacy of glucosamine for the alleviation
of painful osteoarthritis (8). This was recently highlighted in a Norwegian study of patients with chronic low back pain and lumbar arthritis (35). Against this background, the
Reimbursement Committee, at its meeting on 21 September 2010, encouraged the Danish
Medicines Agency to reassess the reimbursement status of glucosamine as soon as possible. In addition, a new meta-analysis has concluded that health authorities ought not to
grant reimbursement for glucosamine (34).
Consequently, the Danish Medicines Agency has decided to initiate ad hoc reassessment
of glucosamine-containing medicines, which today have general conditional reimbursement when prescribed for the alleviation of symptoms of mild to moderate osteoarthritis
and when prescribed to old-age pensioners. Should the Reimbursement Committee recommend to change the reimbursement status of these medicines, we will submit the
Committee’s recommendation for consultation to the affected companies, the relevant
scientific societies and relevant patient organisations. We have not yet scheduled the reassessment of reimbursement status of the remaining medicines in ATC group M (musculo-skeletal system).
The affected companies, the relevant scientific societies and relevant patient organisations have all been informed of the coming reassessment of glucosamine."

In view of the arguments developed by the Danish Medical Agency (DMA), the MAH,
Expanscience, wants to present the scientific arguments likely to offer an alternate view
of the publications on glucosamine. The main part of the present report will therefore
consist of an in-depth discussion of the three papers listed by the DMA.
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2. Discussion of the Glucosamine clinical trials / meta-analysis used
by the DMA.
2.1. Discussion of the GAIT study (Clegg, 2006)
2.1.1. Reminder on material and methods
The GAIT study is a very important trial sponsored by the National Institute of Health
aiming at the rigorous evaluation of glucosamine and chondroitine sulfate, alone and in
combination, in the symptomatic treatment of patients with osteoarthritis of the knee. A
total of 1583 patients with knee OA were to receive daily for 6 months : 1500 mg of glucosamine, 1200 mg of chondroitin sulfate, both treatments, or celecoxib 200 mg or placebo. Patient groups were stratified according to the severity of knee pain (mild [N =
1229] vs. moderate to severe [N = 354]). Efficacy outcomes included WOMAC scores,
either as a 20% decrease in knee pain from baseline to week 24 (primary outcome) or
mean changes from baseline to Week 24 endpoint of each subscore and normalized total
score. Secondary outcomes also included various scales measuring the extent of disability (HAQ) and global assessments by the patient and the physician.

2.1.2. Main results of the GAIT study
2.1.2.1. Results in the whole population
In patients treated with either SYSADOA, the only significant differences vs placebo
were observed for the combined OMERACT-OARSI response in the Glucosamine +
Chondroitin group (p = 0.02). In patients of the "positive control" group, only the primary outcome (20% decrease of WOMAC pain score) and the derived secondary outcomes (OMERACT-OARSI response and 50% decrease in WOMAC pain score) were
significantly different from placebo. But most of the mean WOMAC scores (total score
and subscores, except function) were not modified significantly in celecoxib-treated patients.

2.1.2.2. Results in patients with moderate to severe pain at baseline
In the stratum of patients with moderate to severe pain at baseline, the global improvement was of greater magnitude in all groups, but, due to limitations in sample size in this
subgroup (only 22% of the total randomized population), significant differences were not
reached for all parameters, in all groups.
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However it is noticeable that most WOMAC-derived parameters were significantly different from placebo, as were the patient's global assessments in the Glucosamine +
Chondroitin treated patients. In the same moderate-severe pain subgroup, the results with
celecoxib did not reach statistical significance for the primary outcome, nor any other
secondary parameter, except the OMERACT-OARSI response (p = 0.03).

2.1.3. Discussion of the 6-month results
The great magnitude of the placebo effect and the lack of efficacy of an FDA-approved
NSAID for OA pain, celecoxib, in those patients who were the most severely affected,
reveal significant biases that obviously mask the real effect of treatments under study.
Those biases are probably in relation with a highly placebo-responder population.
But other likely explanations can also be anticipated: patients previously treated with either treatment under study could be included in the study, without prior wash-out. Under
the hypothesis of the prolonged efficacy of SYSADOA, a carry-over effect of previous
treatments during the study cannot be precluded.
In the paper discussion, the study authors themselves, have stressed the limitations of
their study, which evidences a clinical effect of borderline significance, in patients with
moderate to serious OA, treated with glucosamine, in spite of a significant placebo effect.

2.1.4. Long-term (2 years) results
The GAIT study was prolonged in the 572 patients who satisfied the radiographic criteria
for the assessment of structural changes of the knee joint (25).
A total of 357 patients, totalling 581 evaluable knees, were included in the analysis. The
mean difference from placebo in JSW loss was 0.153 mm in glucosamine-treated patients, the greater value compared to chondroitin, combination or celecoxib.
A separate analysis was performed according to the KL grade. It evidenced a trend toward a significant improvement, relative to placebo, especially in glucosamine-treated
patients where the difference in JSW changes exceeded 0.2 mm.
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2.1.5. Discussion of the long-term (2 years) results
Despite the limitations due to the development of JSW "natural" changes, the small
number of subjects, as well as the high variability of JSW measurements, this long-term
part of the GAIT tended to confirm the long-term structural effect of glucosamine.
Those results may be put in line with those observed in the analysis of very long term
data (i.e. after a mean 8-year follow-up period) obtained from two glucosamine 3-year
studies (5). This analysis evidenced a reduction in the proportion of patients needing total hip replacement by 57% in those treated with glucosamine (6.3%), compared to placebo (14.5%, p = 0.024). The corresponding effect size is 0.4, and can be considered as
quite clinically significant, while the significance between thee two groups was confirmed by the Kaplan-Meier survival analysis, with a significant difference at the Log
Rank test (p = 0.026).
Furthermore, a pharmaco-economic evaluation was performed over the year prior to the
follow-up period. This analysis evidenced a reduction of most OA-related interventions
with glucosamine: the direct cost of analgesics and NSAIDs was divided by two, compared to placebo (108 € per glucosamine-treated patient vs 204 € in the placebo group).
All other expenses were reduced in the group of patients treated with glucosamine (visits
to practitioners or specialists, paramedical exams, X-rays, gastroscopies…) thus resulting
in a significant (p = 0.024) reduction by about 50% of overall expenses in glucosaminetreated patients (292 €) vs placebo-treated patients (605 €), i.e. a 313 € saving.

2.1.6. Conclusion
In agreement with the author's discussion of the results, the assessment of glucosamine
efficacy after a 6 month treatment in knee OA patients remains inconclusive at the end of
the GAIT study, despite major efforts were made to obtain high-quality reliable data.
This was due to a very high placebo effect that resulted in masking the true effects of the
tested treatments. The positive control treatment group (celecoxib) only evidenced marginal significant efficacy, mainly on the primary outcome, but not on all WOMACderived parameters including mean subscores and total.
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The effectiveness of DMOAD interventions appeared somewhat greater in patients with
moderate to severe pain at baseline, but differences were not all significant due to the insufficient number of subjects in this subgroup. However, in this subgroup, all efficacy
outcomes but one, were not significantly modified in celecoxib-treated patients.
The long-term (2 years) assessment of structural changes tended to confirm the therapeutic interest of glucosamine in patients with JSW loss changes about 0.2 mm lower than
that measured under placebo.
In total, the GAIT study cannot be considered as a "negative" study with respect to glucosamine symptomatic efficacy. This study remained inconclusive, even though better
results were observed in patients with moderate to severe pain at baseline.
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2.2. Discussion of the Low back pain study (Wilkens, 2010)
As far as this study is considered as one of the triggering factor for the decision of reassessment, it is very important to mention several discrepancies in relation with its relevance.

2.2.1. Indication under study
First of all, the indication "chronic low back pain" (CLBP) is not an official indication of
Glucosamine, when considering the SPC edited at the end of the European registration
procedure. The only recognized indication is : "Relief of symptoms in mild to moderate
osteoarthritis of the knee".
This is of importance while it is commonly stated that –generally speaking, as well as
specifically in patients with osteoarthritis-, the demonstration of efficacy (or lack of efficacy) on one specific joint does not allow for extrapolation of efficacy to one or more
additional joints (27). The reciprocal proposition is naturally true, i.e. the lack of efficacy
at one joint level (for instance the spine) does not allow for extrapolation of the same
lack of efficacy at another joint level (for instance the knee).
In other words, it can be considered that the results of the study by Wilkens has no relevance for the assessment of Glucosamine efficacy in the field of its natural and official
indication: knee osteoarthritis.

2.2.2. Pharmacological rationale for Glucosamine effectiveness in CLBP
The authors proposed using Glucosamine in this indication, on the basis of its anatomical
long term effect on the cartilage and secondarily of its anti-inflammatory effect in human
OA chondrocytes, under the hypothesis that such effects should be sufficient to result in
an improvement of the pain-related disability (main efficacy criterion in that study).
However, the intervertebral joint is a particular one, in the sense that it includes a particular anatomical element, which plays a major role in the joint function: the intervertebral disc. Therefore, the rationale for glucosamine efficacy in the indication of this study
in incomplete because the product is not supposed to have an effect on two components
involved in the clinical development of CLBP: the intervertebral disk and the non articular paravertebral structures (muscles and tendons).
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2.2.3. Patient recruitment methods
Patients were selected through referral by GP's, physiotherapists, chiropractors, as well
as self-referral based on one newspaper advertisement. In the context of marketing of
glucosamine, which can be obtained either as a reimbursed drug or as a purchased food
supplement, the motivation of patient for participating in the study could be purely financial. And this could also interfere in their assessment while the lack of efficacy could
result in study discontinuation and therefore in free drug supply termination.

2.2.4. Potential role of multiple uncontrolled concomitant therapies of CLBP
As regards the protocol itself, it can be considered that some of its methodological specificities did not allow for an "easy" demonstration of the effect on "pain-related" disability. Of course, it is commonly agreed upon the major role of disability as a valuable assessment criterion. But in the case of evaluation of glucosamine efficacy, the major impact is expected on the symptomatic efficacy. Actually, in order to assess the analgesic
effect of an intervention (glucosamine in this particular case), the patients are supposed
to have pain, at the maximal acceptable level, to be able to actually perceive the analgesic effect.
Yet, it is to be emphasized that, in the Wilkens study, patients were allowed to take any
sort of concomitant therapies, including pain killers, NSAIDs, usual analgesics, but also
any type of LBP therapy, e.g. physiotherapy, manipulations, massages, without any
planned restriction.
In those conditions, it may be supposed that patients naturally tended to use all interventions in such a way their pain will be reduced at the "minimal level". This particular protocol characteristics is likely to have considerably reduced the sensitivity level of the
comparison between glucosamine and placebo.
Furthermore, in its official indication, the main target of glucosamine is "the relief of
symptoms", i.e. mainly pain. But the primary outcome measure used in that study is the
24-item Roland Morris Disability Questionnaire, which is not directly focused on pain
intensity, but only as an indirect reflection of pain. No secondary criterion evaluated pain
changes according the reference method of Huskisson VAS. It can then be considered
that the primary outcome used in that study is only an indirect criterion that is not in line
with the official indication of glucosamine and its previously shown clinical profile.
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2.2.5. Evidence of several limitations of the study by the authors of the study
Finally, several of these restrictions were raised by the authors themselves in the paper's
discussion. They actually and very honestly stated that :
−

The inclusion criteria for the present trial may have selected patients with LBP who
were not receptive to glucosamine

−

LBP studies are faced with a diagnostic challenge and several possible classification
methods. Alternative inclusion criteria might have provided a more glucosaminereceptive population.

−

Glucosamine may be more effective in other body articulations than in the lumbar
spine.

−

The location and severity of OA disease may be important for the efficacy of glucosamine

−

Trial limitations require attention. First, free participation, including study treatment
and visits, and the focus on glucosamine may attract a certain type of patients with specific personality traits toward trial settings and glucosamine that could affect the out
come. Second, adjunctive management was permitted, which may have influenced outcome. Third, adherence was assessed by capsule counts. This may have caused bias
owing to increased study awareness and the number of capsules might have been altered by capsule dumping. Fourth, although the capsule counts indicated that more
than 80% of the capsules were consumed, the dose-response for glucosamine might require higher adherence to demonstrate efficacy.

2.2.6. Conclusion
As far as the results of the study by Wilkens et coll. could be considered as negative with
respect to the efficacy of Glucosamine on the disability in patients with CLBP, the conclusion cannot be taken into account because :
−

they refer to a clinical indication that does not belong to the Glucosamine official indications,

−

they were observed in patients who could receive multiple uncontrolled concomitant
treatments (drugs, physiotherapy, massages…) that were likely to reduce the sensitivity
of the comparison,
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−

the selection of the patient population did not take into account their initial pain (no
pain threshold was required at study entry) and the "minimal" RMDQ score was rather
low (quoted 3 out of 24 items).

−

the primary outcome is only dedicated to the assessment of disablement. It does not directly take into account the pain intensity.

−

the authors themselves emphasized several major limitations of their study.
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2.3. Discussion of the Wandel meta-analysis (2010)
The publication of the meta-analysis by Wandel and his colleagues (34) provoked a number of reactions, mainly criticisms due to the choices made for that analysis. Several
items approached in the following discussion are referring to those reactions, which were
published as rapid response letters in the British Medical Journal. In order to simplify the
search of those references they are gathered in a single document that is appended to the
present report and is referred as a single reference (3) to, except otherwise specified.

2.3.1. Discussion of the very principle of "yet one additional" meta-analysis
on Glucosamine in osteoarthritis
One of the first subject of discussion about this publication was the very principle of this
meta-analysis, i.e. was a new meta-analysis on glucosamine necessary, in view of the
great number already performed on the subject ?
Actually, several meta-analyses had already been published about glucosamine effect in
the treatment of osteoarthritis. Those analyses were performed either by international or
European scientific or regulatory organisations, or by the independent Cochrane collaboration, as well as several individual scientific groups. Globally, those meta-analyses provided rather homogeneous results, allowing, notably for the registration of the product in
many countries and for the publication of therapeutic guidelines in the management of
osteoarthritis, by several scientific organisation, such as OARSI and EULAR.
Rationale of the meta-analysis
While no new relevant data is available in the Wandel analysis when compared to those
previous pieces of work, the rationale for performing this new meta-analysis is questionable.
In view of the paper's introduction, it can be felt that the major triggering factor of this
work is of economic nature and the authors consider that this statement needs further
confirmation of the therapeutic role of the two drugs, glucosamine and chondroitine.
But they primarily justified their analysis by the "conflicting" effectiveness of both
drugs, that should be related to studies of poor quality and/or small sample sizes.
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In order to establish a basis of the conflicting effectiveness of glucosamine, the authors
mentioned three publications (15, 13, 33), consisting of a "self-reference" to previously
recommendations in the management of osteoarthritis (13), and of two meta-analyses
published by the same team (15, 33).
Owing to the number of publications on the therapeutic role of glucosamine in osteoarthritis, it is surprising that the authors did not mention several other publications
that should have established the claimed "conflicting randomised trials". They did not,
notably, explain in what extent the previous meta-analyses and/or studies did not answer
the main question of efficacy (despite they had been accepted by European Health Authorities for the registration of Glucomed and considered in several international guidelines [27, 37]).
However, in their previous paper, the authors stated interestingly (13) that "Risk factors
for incidence and progression of osteoarthritis vary considerably according to the type
of joint." and that "one of the guiding principles to the management of OA is to base patient management on the severity of pain, disability and distress, and not on the severity
of joint damage or radiographic change".
Despite considered by Wandel as of conflicting efficacy, the therapeutic interventions
depicted here (13) by his co-workers, are considered to present with small to moderate
effect sizes in meta-analyses and are therefore still valuable for patients and clinically
relevant for physicians. Is this statement consistent with the objective of the present
meta-analysis by Wandel ?
The two other references that are supposed to establish the conflicting character of Glucosamine efficacy are the Glucosamine meta-analyses by MacAlindon (15) and Vlad
(33). The selection of those two references is surprising because :
−

only five studies were included in the meta-analysis of McAlindon vs 20 studies in the
2005 version of the Cochrane-sponsored meta-analysis (31).

−

the same was true for the Vlad meta-analysis, which included only 15 glucosamine
studies all taken into account in the Cochrane meta-analysis.

If the authors considered that the Cochrane meta-analysis was not valid, this should have
been mentioned and the differences between the two considered analyses and the Cochrane one should have been discussed, in showing, notably what are the specific qualities
of the McAlindon and Vlad analyses.
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The main specificity found for those two meta-analyses is to have been performed by the
same team (McAlindon is author of the two papers) and to raise a lot of questions about
the quality of industry-sponsored trials.
One example of a partial demonstration of this issue was shown in the paper by McAlindon. For the authors, there is a clear effect of the quality of trials on the level of demonstrated efficacy.
This was supposed to be ascertained in showing that pooled effect sizes were substantially higher among lower-quality (i.e. industry-sponsored) compared with higher-quality
trials. For glucosamine, the pooled effect for trials with a quality score below the median
was 0.7 (95%CI = 0.4 - 1.0) vs 0.3 (95%CI = 0.1 - 0.5) for trials with a quality score above
the median. For chondroitin, the pooled effect for trial with a quality score below the
median was 1.7 (95%CI = 0.7-2.7) vs 0.8 (95%CI = 0.6-1.0). But this conclusion is only
true in the context of the mentioned comparison with a posteriori definition of a cut-off
point, here chosen as the median. It is well known that changing the cut-offs may completely change the conclusion of this type of analysis.
Furthermore when approaching this question through another statistical method, the conclusions are diametrically opposed.
Actually, if the hypothesis of the authors was true, it must be supported by the evidence
of a statistical relationship between the efficacy level (assessed as the effect size) and the
trial quality (assessed by the Jadad score or similar).
The study of the correlation between the two parameters (extracted from the McAlindon
publication) that was presented in the context of the Glucosamine-HCl French transparency dossier, (efficacy effect size vs quality score) strongly suggest that these two parameters are not correlated, with R2 = 0,0893 (see hereafter).
In other words, contrary to the hypotheses of the authors mentioned above, for a given
effect size level, studies of any quality level can be found, and vice versa, the studies
with the lowest quality scores are not those with the highest effect sizes.
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Correlation between the quality of studies (in%) and Efficacy level (as effect sizes)
fromthe meta-analysis of McAlindon
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Figure 1: Analysis of the correlation between the efficacy results (effect size) and the quality of the
study (Jadad score) in clinical studies published in the meta-analysis of McAlindon (15)

Finally, it can be considered that the authors did not provide objective and comprehensive data about Glucosamine studies, in order to validate the basic hypothesis of their
meta-analysis. With respect to glucosamine, they only referred to 3 papers, including one
self-reference to a general recommendations for the management of OA and two partial
meta-analyses (15, 33), whereas at least two more recent and more complete, comprehensive and independent reviews had been already published (31, 32).

2.3.2. Discussion of the objectives and the choice of a particular statistical
method of meta-analysis: the network meta-analysis
When considering the first lines of the paper abstract, the objective of the meta-analysis
of Wandel et al. seems quite simple: "to determine the effect of glucosamine, chondroitin, or the two in combination on joint pain and on radiological progression of disease
in osteoarthritis of the hip or knee."
First, this meta-analysis takes into account both knee osteoarthritis and hip osteoarthritis.
Pooling the two indications in the same analysis is not pertinent because hip OA is not a
validated indication for most brands of glucosamine.
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In addition, the authors themselves unambiguously stated that : "Risk factors for incidence and progression of osteoarthritis vary considerably according to the type of joint."
(13).
Besides, the wording of the objective let suppose that there was no previous information
for the determination of glucosamine effect, but the paper introduction should lead to
"correct" the study objective as a "confirmatory analysis" of glucosamine efficacy in
view of pre-existing conflicting results. Therefore the implicit place of this meta-analysis
should be that of an "arbitrator" who will decide if previously published conclusions
were valid or not (even though they were confirmed and validated, notably, by European
regulatory authorities).
Therefore, in order to play this role, it seems pertinent that authors implement their
analysis using undisputed methods, in order to provide results that should not raise any
discussion and permit to obtain a definitive conclusion on the question of glucosamine
efficacy.

Generally speaking (10), the objectives of a meta-analysis are : (i) to increase the statistical power in demonstrating a therapeutic effect, (ii) to obtain the optimal accuracy in determining an effect size and (iii) to have a comprehensive view of the results, especially
in case of discrepancy.
Is the meta-analysis by Wandel likely to meet, partly or totally those objectives ? It is
clear that it will not.
1) increasing statistical power supposes to increase the number of studies and/or subjects, compared to single trials analyses or to previous meta-analyses. The meta-analysis
by Wandel does not fulfil this condition. On the contrary, the authors restricted the number of analyzed studies, which is supposed to reduce statistical power, compared to previous more comprehensive analyses (31, 32).
2) improving the calculation of effect size is not an objective (and not a result as well) of
the Wandel network meta-analysis. On the contrary, this method performs several back
transformations of studied variables and changes the usual thresholds for the interpretation of effect size according to Cohen's classification (9).
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3) no global view of the situation regarding discrepancies can be expected from this
meta-analysis while all the "small studies", i.e. with group sizes < 100 patients per arm
were excluded from the analysis. This cut-off was defined because it is supposed to be
consistent with the demonstration of an effect size arbitrarily fixed to 0.4, which does not
correspond to any usual threshold values as defined by Cohen (see development of this
issue hereafter)
In addition, playing the role of an arbitrator supposes to use undisputed methods, notably
in terms of compliance with regulatory guidelines. Actually it is not the case for the network meta-analysis (MA), the role of which being mainly to permit indirect comparisons
of products tested separately in different trials (e.g. one study compared A vs B, another
study compared B vs C, the network MA will provide an estimation of the A vs C comparison). But considering several A vs B trials, it is not a specificity of network MA to
provide additional information, compared to "traditional" meta-analysis, of the A vs B
global difference !
To provide a complete statement on glucosamine efficacy did not require such a complex
model.
Conversely, as far as the authors decided to implement this method for their analysis, it
is very surprising that they did not choose to provide additional information about two
"positive" control groups, i.e. patients treated with paracetamol (from the GUIDE study,
by Herrero-Beaumont [12]) and patients treated with celecoxib (from the GAIT study, by
Clegg [8].
The specificities of the network meta-analysis could have fully play their role in showing
the differences between glucosamine, placebo and those two positive control interventions. But doing so could also have revealed some discrepancies of the meta-analysis,
such as, for instance the lack of difference between the celecoxib positive control and
placebo…
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2.3.3. Discussion of the criteria of selection of studies included in the metaanalysis
For Wandel and colleagues, the main factor likely to differentiate the relevance of clinical studies is the number of patients per arm. Their hypotheses were based on the significance of a 1 cm active vs placebo differences in pain intensity on a 10 cm visual analog
scale. They consider that this difference corresponds to a "small to moderate effect size"1
of 0,40, with a 80% power, in a bilateral situation at p = 0.05. Their calculations result in
a minimum sample size of 100 patients per arm. In fact, those calculations were not performed specifically for that meta-analysis but were extrapolated from those done in another analysis aiming at showing the negative role of "small" clinical studies in metaanalyses (17).
The choices made for the definition of this selection criterion is highly questionable for
many reasons.
1) Such a systematic exclusion of a great number of clinical studies, goes against the basic principles of any meta-analysis, that is exhaustiveness. For the authors, including the
so-called "small studies" may be misleading. But it is generally accepted that excluding
available studies may have the same result. In the particular case of glucosamine studies
in knee OA, the Wandel meta-analysis only included 6 studies, out of the 25 that were
analysed in the latest update of Cochrane Collaboration (32). This means that Wandel
excluded "at least" 76% (19/25) of potentially interesting studies !
2) The determination of theoretical value for the calculation of the valid number of subjects has been made using the cut-offs values as defined by Cohen for psychometric assessments. Those cut-offs, disregarding their relevance in the field of osteoarthritis assessment, were 0.2, 0.5 and 0.8, with respective "verbal" correspondence of small, moderate and large effects. But Wandel decided not to fully comply with the usual thresholds
and to only consider a significant effect size value of 0.4 to define the minimal sample
size of patients groups.

1

Note : Referring to the Cohen's classification, small to moderate effect size is between 0.2 and 0.79
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Actually, this 0.4 value is to be considered as purely arbitrary in the field of osteoarthritis.
- First, because the "clinically relevant" effect, even if small is defined by a 0.2 effect
size value, which probably should have resulted in smaller minimal sample size and then
in the inclusion of a greater number of studies.
- Second, because the clinical meaningfulness of the effect size values in osteoarthritis
does not correspond to those defined by Cohen. For instance, as stated by Pelletier (19),
paracetamol is recommended for the initial treatment of symptomatic osteoarthritis by
the European League of Associations of Rheumatology and the Osteoarthritis Research
Society International, yet its effect size for pain is < 0.20,
The only other exclusion criterion was the use of a therapeutic dose < 1500 mg glucosamine. But the authors do not specify if they considered the glucosamine base, or the salt
dose, that may be quite different.
Finally, the main and quasi-unique inclusion criterion in the meta-analysis is the number
of patients per group, which was arbitrarily determined to 100. This results in the exclusion of 19/25 of the trials available for glucosamine knee OA, in the latest version of the
Cochrane Collaboration meta-analysis. This very high rate of exclusion is questionable
in view of the theoretical bases of a meta-analysis. As such, it may hamper the relevance
and impact of the meta-analysis conclusions.
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2.3.4. Discussion of the outcome measures in the meta-analysis and their assessment times
The authors selected two outcomes in their analysis: the main one was the absolute value
of pain intensity reported at any of the time windows they defined as relevant : 0 and
then every 3 month, until 21 months with an additional time ≥ 22 months.
This methods raises several significant issues.
−

First, the choice of the –absolute- value of pain intensity, i.e. disregarding the baseline
pain intensity, may be misleading because, as discussed by Pelletier et al. (19), a
change of same magnitude, e.g. 1 cm on a 10 cm VAS, has not the same clinical relevance in patients with severe pain at baseline (> 7 cm on a 10 cm VAS) and in patients
with slight of moderate baseline intensity (< 4 cm on a 10 cm VAS).

−

Second, in some studies, the assessment criteria may not include either the primary or
secondary selected outcomes. For instance, it is particularly the case for the study by
Noack (16) in which the only reported assessment criterion is the Lequesne index, that
cannot be considered as a pure pain intensity assessment. Actually, Wandel refers to a
previous paper published by the same team (13), that "suggest" the hierarchy of painrelated outcomes used in their meat-analyses. However, using the total Lequesne index
score as a pain oucome is questionable, because the questions of the score directly focusing on pain represent only a maximum of 3 points out of 24, other items being more
dedicated to the assessment of functional impairment.

−

The relevance of the back transformation allowing to obtain "pain intensity on VAS"
from total score of the Lequesne index is also difficult to establish, while, finally, it is
impossible to have an objective view of the "content" of the newly generated main efficacy outcome. In other words, the multiplication of extrapolations and transformations
result in a gap between the original, actual assessment (pain at rest, pain on movement,
WOMAC pain score, Lequesne index and so on) and the main outcome in the network
meta-analysis (ambiguously labeled in tables and figures "pain intensity measured on
visual analog scale"). It is to be noticed that, in their meta-analyses, the Cochrane statisticians did not mix fundamentally different efficacy criteria and reported separately
the results for pain scales and for combined scales (Lequesne or WOMAC).
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−

Third, the time windows under study were quite wide, while limited to 4 weeks (here
quoted as "up to 3 months") in some studies (16) and up to 36 months or more, in some
other studies (18, 21) being there quoted as "more than 22 months".

Pooling so different studies in terms of treatment duration is quite troublesome because
the authors mixed up studies with different objectives (short and medium term as symptomatic studies vs long-term as "anatomical" studies), different initial hypotheses and
different primary outcomes. But they decided to consider an unique primary outcome for
all studies (even though it was a secondary one in individual studies). Some authors considered that this was a "nonsense" (28).

By using this time-window classification, the

authors decided to purely and simply "erase" (by mixing all data over 22 months) the
long term results (up to 3 years) of 2 studies which accounted for more than 400 patients.
By selecting the analysis of most available timepoints in each study, the author obtained
a very heterogeneous matrix. Using an endpoint analysis with carry-forward and reducing the number of windows, should have increased the number of patients in each time
window.
It is also to be emphasized that the European Guidelines have stated that the assessment
of the symptomatic effect of SYSADOA should be evaluated after a minimal treatment
duration of 6 months, while the effect on anatomical changes can only be evaluated after
two years (27). Therefore, to perform multiple assessments of efficacy parameters in the
0 – 6 months period does not seem adequate in view of regulatory recommendations.

2.3.5. Discussion of the quality assessment of studies in the meta-analysis
Three criteria were used by Wandel to characterize good quality trials : allocation concealment, blinding and adequacy of analyses.
With respect to the role of allocation concealment, it is to be emphasized that it became
rather recently a key criterion. A literature search of the term (Pubmed) "allocation concealment" returns 861 references, the first of which published in 1984, but the second
one in 1994, with a clear increase in the occurrence of the term from 2000 onwards (831
references). This observation is to explain that papers published before 2000 were not
systematically checked for the presence / absence of allocation concealment. This can be
explained by the fact that it was generally confounded with double-blinding.
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This is notably the case for the Noack study, that was published in 1994 and probably
did not care about the need to report this "additional" quality criterion.

In addition, Wandel and colleagues made a mistake in reporting a quotation "unclear" for
allocation concealment in the Reginster study, while it is clearly reported in page 252, 2nd
paragraph "The principal investigator was provided with individual envelopes, each containing patient codes, thus concealing treatment assignment".
The same was true in the same study, with respect to blinding, the mention of "doubleblind" being repeated in several parts of the paper.

2.3.6. Discussion of data collection and statistical analysis methods.
Wandel and colleagues implemented a rather complex method as the "network metaanalysis". Again, it is necessary to emphasize that this "network" specificity of analysis
became only "necessary" by the author's will to perform cross-comparisons between glucosamine, placebo and also chondroitin and the combination of the two products (this
latter group being only provided by the GAIT study).
In order to try to answer to the simple question relating only to glucosamine, such a
complex model would not have been necessary and the meta-analysis would probably
have been different.
A detailed discussion of the methodological issues was published by Helg (3) in the
number of rapid responses let after the publication of the paper by Wandel. The considerations of Helg are somewhat long and complex, although being of great accuracy and
relevance. They are provided in full in the appended document that summarizes all BMJ
rapid responses (3).
In the same document, Giacovelli (3) also pointed out several issues in the statistical
analysis and reported the conclusions of independent master methodologists about that
technique : "Unfortunately, their statistical methods are so complex that many are mystified by whether the conclusions make sense".
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2.3.7. Discussion of some specific studies included in the meta-analysis
2.3.7.1. Discussion of the study by McAlindon
Out of the 7 clinical studies included in the network meta-analysis for glucosamine, one
of them published by McAlindon (14) was considered of special interest in view of the
major biases and flaws it apparently contents.
In its introduction, McAlindon expresses an "evident" statement, that is, osteoarthritis
trials are burdensome and costly, especially in pursuit of modest effect sizes.
Should the efforts made in a clinical study be now tailored according to the magnitude of
the anticipated effect size ?
Of course not, and it is probably the contrary, greater efforts are to be agreed, if there is
some potential conflict in the quality of the results, notably due to other "negative studies" or to an effect of small magnitude.
This it is particularly the case of the McAlindon study.
Actually, in view of saving up some money, McAlindon developed a special methodology, entirely based on the Internet follow-up of the study. Right at the beginning, the
glucosamine study included in the Wandel meta-analysis was initially considered by
McAlindon as a pilot study, to test the feasibility of online clinical trials by performing a
"prototypical" double-blind study.
Methods
The methods implemented in this protocol by McAlindon are unusual ones according to
the following characteristics.
1) the patients were exclusively recruited by their response, via Internet, to an advertisement. By itself this method is likely to result in selection biases, as well as, in the follow
up, in assessment biases. Actually, for many patients with OA, glucosamine is not a free
product and the aim to obtain a free treatment for over 3 months may be a strong incitation for some patients. Similarly, the risk to loose the benefit of a free treatment in case
of withdrawal may encourage patients to report better efficacy, whatever the intervention
they receive.
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2) The detail of the procedure for validating the inclusion of a patient is unclear. Of
course, it seems quite clear that the whole inclusion is made over the Internet, without
even one consultation of a physician. Even under the hypothesis of selecting (how ?) patients with a high level of education that will allow them to complete easily the whole
procedure, there is absolutely no possible control on the veracity and consistency of data,
directly recorded by the patients. Possible errors in diagnosis and presence of contraindication or precaution for use cannot be ruled out by this method. But the main question remains the way by which factual results were checked by the investigator(s?). How
could he verify and quote the presence of X-ray or MRI signs ? This point remains very
questionable while considering the absence of any study-related medical contact.
Furthermore, the study is probably not in full compliance with Good Clinical Practice,
especially regarding the lack of information of –at least- the patient's GP, the lack of onsite study monitoring and the lack of "original" hand-written CRF.
3) Another major issue of the study is related to the study treatments. In its initial phase,
the active study treatment was glucosamine sulphate given as 500 mg capsules (496 mg
after control). The daily dosage was 3 capsules daily, i.e a total 1500 mg daily dose of
glucosamine sulfate. But due to manufacturer withdrawal, the study treatment was
changed during the course of the study, after the 162nd inclusion, i.e., after 79% of the total randomised population had been included. The study treatment was then switched to
glucosamine hydrochloride, given as 1500 mg glucosamine-HCl powder in sachets, once
daily. Considering the differences in purity between the sulfate and the hydrochloride
salts, the glucosamine-base daily doses were as different as 957 mg in 3 divided dose for
the sulfate vs 1250 mg in a single daily dose for the hydrochloride.
It is quite unusual to change the tested drug during a clinical study, and to change simultaneously the total daily dose and the daily regimen. Such method is likely to disqualify
the entire study, or at least, the part of the subjects included after the switch to the Glucosamine-HCl formulation. This is necessary while the patients treated by the two different
regimen were not –a priori- in the same conditions.
Another characteristic of the protocol was to allow the unrestricted use of analgesics, i.e.
paracetamol, in mean doses of 1845 mg daily in the Glucosamine group and 1309 mg
daily in the placebo group. The use of such concomitant treatments is recognized by the
authors as a potential factor that could have masked a beneficial effect of glucosamine.
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In conclusion, this pilot study should not be qualified for being entered in any metaanalysis, notably that of Wandel. This is motivated by the very particular Internet-driven
trial follow-up, without any contact between patients and investigator(s), and also by using two different active intervention formulation, in different daily dosages and different
regimen, in two successive patient subgroups, and without any attempt to demonstrate
that both study regimens were equivalent, notably through a bioequivalence study.

2.3.7.2. Discussion of the study by Rozendaal
The study published by Rozendaal (23, 24) that was included in the meta-analysis of
Glucosamine was dedicated to the assessment of efficacy in patients hip OA.
Disregarding the previously mentioned non compliance of that indication with official
indication of Glucosamine in Europe, that study cannot be considered as adequate for the
assessment of efficacy in hip OA patients. Actually, the authors accepted to include patients with OA of slight severity as shown by the Kellgren-Lawrence index, stage 1. This
was the case in about one half of included patients, thus resulting in a major decrease in
the sensitivity of the comparison. Actually, it is clearly recommended by EMA guidelines (27) to include only patients with KL grades 2 and 3, because in the presence of
very slight anatomical (i.e. radiological) joint lesions, it becomes almost impossible to
evidence an objective effect.
This major discrepancy in inclusion criteria renders the study partially or fully invalid, as
stated by Theodosakis (29).

2.3.8. Discussion of the results of the network meta-analysis
Not surprisingly in view of the biases evidenced at the "methods" level of the analysis,
its results are considered as showing "no clinically relevant effect of chondroitin, glucosamine or their combination on the perceived pain" (…) and "the effects on minimal
width of joint space were small, again clinically irrelevant (…)".
It is interesting to emphasize that those conclusions are made in the context of the authors initial hypothesis of clinical relevance (ES = 0.4), which was obviously overestimated. When considering the "facts", despite considerable dilution of relevant effect due
to the inclusion of biased studies, the authors however report a "traditional" p value revealing a "conventional" significance at the 0.05 level for the "perceived pain" criterion.
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But, the authors considered that this significance is irrelevant, while being masked by the
lack of clinical significance. But, again, this opinion is to be viewed in the context of the
particular hypotheses of their analysis.
It is to be noticed that authors reject the relevance of traditional statistical significance as
regards the significant effect on perceived pain, but emphasizes the lack of statistical significance as regards the effects on JSW.
Generally speaking, the multiple reactions of researchers and clinicians against the publication by Wandel, mainly concerned the "method" section of the publication.
However, some authors considered it was necessary to present and discuss the results in
a different way.
In his commentary on the publication (7) Bruyere notably:
−

remarked that, despite statistically significant, though modest, ES on pain decrease, differences compared with placebo on a 10 cm VAS were significant, but of –0.4 cm
(95% credible interval –0.7 to –0.1) for glucosamine (ie, below the –0.9 cm threshold
for putative clinical relevance). The saving in JSW changes with glucosamine was 0.2
mm (0.3–0.0), of comparable magnitude to chondroitin but considered small by the authors.

−

emphasizes on mixing up quite different studies, that results in an increase in heterogeneity : Thus, heterogeneity rises to 63% when expressed as I-squared values in a conventional meta-analysis. This is not appropriately discussed by Wandel and colleagues,
since they claim low heterogeneity but they used, instead, a minimally informative
prior distribution with emphasis on high heterogeneity. He also stresses that when others (22) limited the analysis to the three long-term trials of prescription glucosamine
sulphate 1500 mg once a day in knee osteoarthritis,1 heterogeneity was absent and pain
ES was 0.27 according to conventional techniques and 0.34 with the authors’ Bayesian
approach. This is clinically relevant, higher than with paracetamol (ES = 0.14) and in
line with non steroidal anti-inflammatory drugs (ES = 0.29).

Bruyere then concluded that : "This additional meta-analysis is biased by poor trial selection and does not change the existing evidence despite the use of a complex methodology that does not modify the previous results.
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The conclusions by Wandel and colleagues are in disagreement with all international
and European guidelines, which unanimously recommend the use of prescription
chondroitin and glucosamine sulphate. This research should not change the current
practice in this respect"

2.3.9. Conclusion
The meta-analysis published by Wandel and colleagues is presented by authors as the ultimate work in this field, supposed to definitely solve the question of the "conflicting" effectiveness of glucosamine and chondroitin, by using a sophisticated and complex
method of analysis: the network meta-analysis.
However, the rationale supposed to justify this meta-analysis appears somewhat partial
and does not meet the basic principles of this statistical technique :
−

the "conflicting" nature of glucosamine efficacy is not ascertained by a comprehensive
analysis and discussion of previous scientific consensus and meta-analyses,

−

the meta-analysis by Wandel:
•

is not able to increase the statistical power, because of the lack of new data,

•

cannot improve the estimation of the treatment effect sizes, because of mixing up
the studies outcomes, the assessment times, the indication and because using a lot of
approximations and back transformations,

•

is not able to bring any new view on the question, because of the exclusion of about
75% of glucosamine available data, thus being totally in contradiction with the principle of comprehensiveness of a meta-analysis.

The authors justified using the network meta-analysis because they wanted to make
cross-comparisons between glucosamine, chondroitin and placebo. Not only the interest
of cross-comparisons is not evident, but while implementing the method, they decided to
exclude of their cross-comparisons two positive controls present in two studies :
paracetamol and celecoxib.
The authors also decided to exclude the vast majority of the available studies on the
quasi-exclusive ground of patient groups size. Referring to an arbitrary and unusual effect size threshold (0.4), they chose a minimal sample size of 100 patients per group.
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On the contrary, the authors decided to maintain in their analysis, several studies the
characteristics of which makes questionable their inclusion in a meta-analysis that is
supposed to deal with homogeneous information:
•

inclusion of one very short term (1 month) study, not meeting the regulatory criteria
for assessment of SYSADOA,

•

inclusion of (only) one study in the treatment of hip OA, while this is not an official
indication of glucosamine (disregarding the major bias in this study by including a
majority of KL stage 1 patients),

•

inclusion of one irrelevant (prototypical) study (McAlindon) in which two different
formulations of glucosamine, in different daily dosages and different regimen, were
attributed to the same treatment group,

The main outcomes defined for the meta-analysis are heterogeneous, while under an
unique term of "pain intensity measure on VAS", the authors used by back transformation, different quotations of pain (at rest, on walking, on movement etc…) or of composite scales such as the Lequesne index (of which the pain component cannot be extracted).
Furthermore, the assessment times were unnecessarily multiplied; on the contrary, the
authors decided to purely and simply erase the times between 22 and 36 months by pooling them into a unique class > 22 months, despite some studies brought relevant data in
those long-term 36-months time windows.
With respect to the quality of studies, the authors reported erroneous "bad" quotation of
at least one important study.
Finally, despite large efforts of authors to present their meta-analysis as the ultimate
work in this field, the restriction of included studies to a very small part of available data,
the mixing-up of studies of quite different characteristics, in term of indication, objectives, treatment duration, nature of treatments .. maintain the results of this study in the
"scholar" position defined by the BMJ editorial board (3), and refrain to grant to its conclusion any sound relevance with respect to the glucosamine effectiveness.
Despite the number of issues of their analysis, the authors not only erroneously concluded about the lack of reduction in joint pain and the lack of impact on narrowing of
joint space by glucosamine, but they largely overstepped the actual conclusions of their
meta-analysis when they stated:
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"Health authorities and health insurers should not cover the costs of these preparations,
and new prescriptions to patients who have not received treatment should be discouraged".
The relevance of this part of the conclusion was denounced by the BMJ's editorial board
after a post-publication review, and the BMJ's deputy director stated that two sections of
Wandel's paper needed a special and formal mention. The editorial board considered that
the assertions (i) in the abstract : "Health authorities and health insurers should not
cover the costs of these preparations, and new prescriptions to patients who have not received treatment should be discouraged" and (ii) in the discussion: " Coverage of costs
by health authorities or health insurers for these preparations and novel prescriptions to
patients who have not received other treatments should be discouraged" were not directly supported by the data.
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3. Overall conclusion
The reassessment of the reimbursement status of glucosamine by the Danish Medicine
Agency has been triggered on the grounds of three publications, including two clinical
studies: the "GAIT" study in knee osteoarthritis and the study by Wilkens in chronic low
back pain, as well as one recent meta-analysis (Wandel).
In view of the significant issues raised in each of these works, the MAH asks the DMA
not to take it into account for the following reasons :
1. The results of the GAIT study were observed in a very particular population characterized by their unusual level of placebo response (around 60%) thus notably explaining the
insignificant effect on WOMAC mean scores, of the "positive control" group, treated
with celecoxib, considered as a NSAID of undisputed efficacy. Even though this placebo
effect considerably reduced the sensitivity of the comparison between the tested treatments and placebo, a significant trend was observed in patients with moderate to severe
pain. The results of the 2-year part of the study was also difficult to interpret globally,
due to the lack of validation of initial hypotheses (great variability, too low number of
subjects, JSW loss lower than expected). But a positive trend was observed for glucosamine in patients with a baseline KL grade 2 severity.
The potential long-term interest of glucosamine was confirmed in the presentation of the
very long term results (mean 8 years) of 2 studies, that evidenced a significant increase
in the time to the first total hip prosthesis and a significant reduction of medical and
paramedical costs in patients treated with glucosamine.
2. The study by Wilkens & coll. cannot be taken into account, because it was performed
in patients with chronic low back pain, which is not an official indication of glucosamine. European guidelines unambiguously states that the assessment of an intervention
in the treatment of osteoarthritis is to be shown for each OA site and that the demonstrated efficacy (or lack of) at one OA site is not a systematic indicator of efficacy at another OA site. And that's especially true for CLBP, the pathogenic mechanism of which
not being totally related to OA lesions. In addition, this study is biased by the authorised
use of any concomitant OA treatment, including NSAIDs, analgesics, pain-killers, but
also massages, physiotherapy, manipulations etc… that were very likely to considerably
reduce the sensitivity of the comparison, which, in addition did not even include a "dedicated" specific pain assessment.
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3. The meta-analysis of Wandel & coll. presents with a great number of issues that resulted in numerous negative reactions of rheumatology experts. It can be reproached to
the authors that the principle of "another meta-analysis" on glucosamine is not adequately justified by the discussion of many other published analyses, often more complete and validated by European regulatory authorities as well as international scientific
associations (notably the most recent Cochrane collaboration meta-analyses). The metaanalysis by Wandel would like to reconcile the only and very fragmentary results they
present as "conflicting". But this goal cannot be reached when considering, at least, some
of the numerous issues present in their analysis.
This "new" meta-analysis did not include any new data, when compared to other available well-done meta-analyses. On the contrary this meta-analysis is the occasion to
eliminate a vast majority of the whole of glucosamine published studies (at least 75%).
Second this meta-analysis used a very complex statistical method : "network metaanalysis", which was not necessary to evidence the efficacy of each treatment compared
to placebo. However, its main theoretical interest could have been valuable in presenting
the comparisons vs positive controls (paracetamol and celecoxib). But the authors did
not include those comparisons in their analysis.
Finally the authors mixed up in their analysis studies with quite heterogeneous characteristics in terms of indications, treatment duration, assessment criteria etc., some of them
with evidence of major quality issues.
For all those reasons, the conclusions of this meta-analysis clearly overstep its possibilities while not only it does not bring any new relevant information compared to previously available works, but also, it draws irrelevant conclusions not related with the
analysis results.
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In conclusion, the glucosamine MAH present here several evidences towards the
lack of relevance of several data used to anticipate a possible reassessment of reimbursement status of Glucomed. In view of the number of issues shown in each of the
three mentioned references, the MAH expresses its formal reserves regarding the
relevance of those works and of the need to go further in the reassessment procedures on those grounds. Therefore the MAH asks the Danish Medical Agency to
maintain the present status of Glucomed, while none of the proposed document is
likely to modify in any extent the previously defined therapeutic profile of the drug
and therefore its reimbursement status.

.
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