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Keere Ulla Kirkegaard Madsen

Tak for den fremsendte mail vedrgrende revurdering af tilskud til glucosamin. Gigtforeningen
har ikke szerlige synspunkter i forbindelse med denne faglige vurdering.

Gigtforeningen har noteret, at der ikke foreligger undersggelser, som dokumenterer en effekt,
der begrunder denne type behandling p8 lzegefagligt grundlag.

Internationalt er der ogsa etableret konsensus om ovenstdende. Vi er dog opmaerksomme pa,
at der er mange - ogsa fagfolk — som anser behandlingen for berettiget uanset den manglende
evidens.

Med venlig hilsen

Lene Witte

Direktgr

TIf. 39 77 80 36
Iwitte@gigtforeningen.dk
www.gigtforeningen.dk



ULLA KIRKEGAARD MADSEN

Fra: ULLA KIRKEGAARD MADSEN
Sendt: 25. maj 2011 14:22
Til: ULLA KIRKEGAARD MADSEN
Emne: The Danish Medicines Agency begins ad hoc reassessment of reimbursement status of
glucosamine (MO1AX05)
Sent to GoPro Portal: 0
POF I\ POF M POF b
e s
Bruyere Letters Rapid Response

smmentary to BM)_ta-Analysis BMJ 201' from BM) Editor...

----- Oprindelig meddelelse-----

Fra: Jordi Monfort Faure [mailto:JMonfort@parcdesalutmar.cat]

Sendt: 18. marts 2011 13:30

Til: medicintilskud

Emne: The Danish Medicines Agency begins ad hoc reassessment of reimbursement status
of glucosamine (MO1lAXO05)

Dear Sirs/Dear Madams,

Let me first introduce myself, I am Dr. Jordi Monfort; a Professor of Medicine at
Universitat Autonoma de Barcelona since 2007 and practicing Reumathologist in
Barcelona, Spain, with almost 17 years experience in Osteocarthritis research field;
trained in Canada with Professors Pelletier, who are leading Osteocarthritis research
worldwide.

I am an active member of the Spanish Rheumatologist National Society (SER) and the
Osteoarthritis Research Society International (OARSI). Also I am a member of the
Spanish Medicines Agency’s scientific advisory committee board for ostecarthritis, and
also I was in the expert’s panel assessing the EMA’s approval for Glucomed in 2006. I
have been aware that the Danish Medicines Agency is beginning a reassessment of the
reimbursement status of glucosamine, mainly due to two studies published recently
(Wilkens JAMA 2010, Wandel BMJ 2010). I am little concerned that these two articles,
which I further explain below, could be the main cause of this reassessment, with the
consequent impact that this could have, firstly for the Danish osteocarthritic patients
and for the overall European patients. First of all, it should be borne in mind that
the EU approved indication for glucosamine is symptomatic treatment of knee
osteoarthritis, the importance of a study assessing the effect of glucosamine in
degenerative lumbar osteocarthritis (Wilkens JAMA 2010), can be considered, but
definitely it cannot be used to support the reimbursement assessment of the product in
the approved indication, knee osteoarthritis. Regarding the meta-analysis published by
Wandel et al, I would like to bring to your attention a letter recently posted on the
British Medical Journal (BMJ) website by the BMJ Deputy Editor on this meta-analysis.
In it, the BMJ Deputy Editor explained that in view of the controversy raised by the
article and the criticism received, the BMJ editors and statistical advisers discussed
and analyzed it further at their Annual Review Meeting. At the meeting it was decided
that the following statements in the article:

*"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."

*"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”

were not directly supported by the data by their meta-analysis. Thus, the Journal
decided not to support these statements from the article, asserting that they were not
directly based on the article’s results and do not add usefully to it.

Another interesting fact to consider was the conflict of interest declared at the end
of the present letter. It explained that the BMJ's senior statistics editor declared
before the post publication review meeting, that he was well acquainted with and had
recently been involved in research with two of the article's authors. Hence he did not
comment during the review meeting. Overall, I believe the BMJ had officially rejected
some of the conclusions of the study, the ones you had considered for the reassessment
of the reimbursement and put in doubt the objectivity of one of the statistical
editors of the article. Moreover, the results of the Wandel network meta-analysis
clearly contrast to the recommendations of international (OARSI) and European (EULAR)
Societies who classify glucosamine with the highest evidence level, 1A. I have
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attached in the present message this letter from the BMJ’s Deputy Editor, which you
will also find in the following link:
http://www.bmj.com/content/341/bmj.c4675.full/reply#bmj_el 242776

Apart from this letter from the Deputy Editor, you will also find in this link the
many other rapid responses (more than 20) that have been published in the BMJ website
against this article. Additionally to the online rapid responses, 3 Letters to the
Editor have also been published in the print edition of the BMJ. I also attach them
for your information. On the other hand, another review of this controversial article
contradicting its conclusions, has also been recently published (Bruyére O. Large
review finds no clinically important effect of glucosamine or chondroitin on pain in
people with osteoarthritis of the knee or hip but results are questionable and likely
due to heterogeneity. Evid Based Med. 2011 Jan 11). I have also attached it for your
consideration. Hoping this information can be of your interest, I remain at your
disposal.

Kind regards,

Jordi Monfort

Abans d'imprimir aquest correu, pensa si és realment necessari fer-ho: el Medi Ambient
és cosa de tothom.. http://www.parcdesalutmar.cat/hospitalssostenibles/
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OVERVIEW OF THE DISCUSSION

On March &, 2011, the Danish Medicines Agency (DMA) startepracedure or reas-
sessment of the reimbursement status of Glucosammiriee grounds of a clinical study
(GAIT study) that called into question the efficamfyglucosamine for the alleviation of
painful osteoarthritis (8). This was recently highted in a study of patients with CLBP
arthritis (35) and in conclusion of a meta-analy8i) suggesting health authorities not

to grant reimbursement for glucosamine.

Consequently, the Danish Medicines Agency has dddid initiate ad hoc reassessment
of glucosamine-containing medicines. In view of #nguments developed by the DMA,
the MAH, Expanscience, wants to present the siemtiguments likely to offer an al-
ternate view of the three publications on glucosemaken into account by the DMA, by
proposing an in-depth discussion of all methodaalgand scientific issues that may

modify the relevance of those 3 studies or analysis

The present document is an overview of the argusndeneloped by the MAH. A com-
prehensive and detailed review of the three doctsrienin addition presented in a sepa-
rate report. For easier finding of related refeesnehe 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 treatmesith Glucosamine (G), Chon-
droitine (C), the G + C combination, Celecoxib (©x)placebo (P) in 1583 patients with
knee OA. At the end of the treatment period, naificant difference was shown be-
tween any of the DMOAD groups and P, with respedhe primary and secondary out-
comes. In Cx-treated patients, only the rates tépts with a pre-specified 20% change

of the WOMAC pain scale were significantly diffetdrom P.

In all groups, including the Cx one, there was mBidnificant effect on WOMAC mean

changesThese results were also remarkable with respetttet very high magnitude of

the placebo effect (around 60%).
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The stratified analysis according to baseline sgvervealed however a significant trend
toward efficacy in patients with moderate to sevargal pain, inconclusive due to the
small sample size in this stratum, also insignifica Cx-treated patients, for most pa-
tients. A potential bias should explain the majacpbo effect is that patients: those with
previous DMOAD treatments could be included, whilbad been shown that their ac-

tivity could continue over long period after treatmh withdrawal.

In agreement with the authors of the study, whaesged themselves in the discussion
of the paper (8), the limits of their researchpigaiotably due to the selection of patients

with a "too light" symptomatology and/or a very Ihiglacebo response, it must be con-

sidered that the GAIT study remains inconclusime is not relevant to evoke the lack of

efficacy of the tested interventions, notably gkemine.

2. Discussion of the meta-analysis by Wandel

This meta-analysis was performed by a team of ma@miss searchers involved in the
field of rheumatology and social and preventive itied (34). Even though a humber of
meta-analyses had already been published aboutftisacy of glucosamine, notably

those of the Cochrane Collaboration (30, 31, 38, duthors judged that the previous

analyses gave conflicting results and thereforaddedcto perform the ultimate meta-

analysis on those medicinal products, that shoubdige definitive responsesn those

guestions.

However, the authors did not fully detailed thearale that could have justify their ana-

lysis, except by a limited reference to their own exgrece. They did not, notably, ex-
plain in what extent the previous meta-analysegaaratudies did not answer the main

question of efficacy_(despite they had been acdeipyeEuropean Health Authorities for

the registration of Glucomed and considered in isdwaternational guidelines [27, 37]

The results of their analysis was published in pepan the BMJ that aroused a high

number of reactions amongst the community of rheéalmgy experts and in many clini-

cians The main reasons of the criticism resulting @it tstudy concern almost all the as-

pects of their work, that are summarized hereafter.
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a. The authors had not an individual critical vielxeach study included in their analy-

sis, in order to determine which studies had the bestorst relevance and why. That

very important step was not done. This resultethinmixing up of relevant well-done

studies and of inconclusive biased studies, sucb/d3, despite the highlight of limita-

tions by the authors themselves. This is a maguwedn the construction of this meta-
analysis, notably because of the significant "weigi the GAIT study, in term of the

large sample size the study account for (32 to 86é6rding to the comparisons).

Therefore, it is clear that the authors includethigir meta-analysis, several inconclusive
studies, notably the GAIT study, as well as thaliss by McAlindon or Rozendaal. If

biased studies are taken into account in a metigsasavithout making any balance of

their quality, therefore the results of the metalgsis will necessarily be flawed and

then inconclusive

b. The method used by Wandel, i.e. the "network'4Amainly dedicated to the multi-
ple comparisons of several interventions studigrhisgely in various studies. With re-
spect to the main objective of the analysis (toifgl@onflicting results regarding the ef-

ficacy of G, C and G+C vs placebo, there was na neémplement such a complex me-

thod in order to provide a definitive response lutgsamine and chondroitin efficacy vs

placebo But, as far as the method was implemented, arasting response regarding
the effectiveness vs active interventions (celdzaad paracetamol) could have been

obtained, but the authors decided not to perfomadtcomparison.

c. The MA by Wandel did not meet some of the maasid principles of any meta-

analysis:

- the studies included are not homogeneinuterm of populations, in term of medica-

tions under study, in term of treatment regimeeaftment duration notably) and also in
term of efficacy outcomes. The Wandel MA did notngdy with any of these condi-
tions, while:
- Patients with different OA sites were included lie same analysis (knee, hip and
spine),
- Different glucosamine salts were used, betweeniegudbut also within a single
study, without ant demonstration of equivalencstofly regimens,

- Different dosages and daily posology were usedsaano within a study,
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- Studies with fundamentally different objectives segrooled : very short and me-
dium term trials (irrelevant for the assessmenD®MOAD efficacy — minimal 6
months — see EMA guidelines) focusing on the symptic efficacy and long term
studies (2 — 3 years) focusing on anatomical sirastimprovement.

- For those two main therapeutic schemes, the effioatcomes are not the same and
the studies powered for concluding about one ouécéarg. pain) will not provide
accurate results with respect to the other outo@me JSW changes).

- the set of included studies is not comprehenaive that's prevent from improving sta-

tistical power of previous analyses and from offgra new view on the question.

d. The authors mixed up different "pain" symptomatitcomegpain at rest, on walking

...) but also mixed criteria such as the Lequesnexr{do pain outcome was studied in
at least one study included in the analysis). tfeoto succeed in mixing the parameters

they performed back transformations from effectsiz

This results in an apparent abuse for the labealfrije main outcome of their analysis :
the parameter named "pain intensity measured on"V¥fer most of studies a pure ma-
thematical construction, which does not —qualityiv correspond to the original ex-

perimental data.

e. The baseline values of efficacy outcomes wagakain into accounfThis is not ade-

quate at least for the assessment of pain scoeegyeh (19), while a similar magnitude

of improvement (i.e. 0.9 on a 10 cm VAS) is not mged to have the same clinical

meaningfulnesé patients with a < 4 pain value at baseline asemts with severe pain
(e.g. > 7 on VAS).

In addition, expectations regarding the pain impraent are quite different in sympto-
matic studies, where it is the main objective, andnatomical structures studies, where

the pain is to be "restrained" to an acceptablel]éw order to avoid patient drop-outs.

f. A very significant number of available studiewdund 75%) were excludeaf the

whole of trials possibly interesting for the anadysn the quasi-exclusive ground of
sample size. The authors actually decided to ordiude studies with treatment groups

100 patients. But this decision cannot be justifiddle the authors chose an arbitrary

and unusual hypothesis of clinically significarfieet size
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The choice of this effect size threshold seemsetaraware of the reality of the values
evidenced for major drug interventions in OA (18gracetamol, "despite” being the uni-
versally recognized first line drug treatment in @¥as an effect size < 0.20 (36), while
reviews on the effectiveness of NSAIDs in OA reeeakffect size between 0.15 and

0.39 for pain treatment in OA (1). Therefore, ofi¢he main basis for the "construction”

of the meta-analysis is clearly irrelevant and msakey further conclusion highly ques-

tionable while changing the ES threshold would have chahgeminimum number of

patients per group and then the number of analyseties.

g. Despite those issues in their analytie authors erroneously concluded about the lack

of reduction in joint pain and the lack of impact mwarrowing of joint space by glucosa-

mine. They also overstepped the actual resultheihieta-analysis in concludirthat :

"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 discour-
aged". The relevance of this part of the conclusion @esounced by the BMJ's editorial

board after a post-publication review. Actuallge tBMJ's deputy director stated that

two sections of Wandel's paper needed formal cortsnele considered that the asser-

tions (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 di-

rectly supported by the data

As finally stated by Reginster, Altman and Hochbé2g), '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 Wandedlethe network meta-analysis is
probably applied in a quite satisfactory mannet,tha rationale for choosing this me-
thod is not adequately justified, notably by theklaf documented discussion of previ-

ously published meta-analyses.
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Furthermore, this method was applied on inadecgtatdy datawith respect to their na-

ture (patients, indication, OA site, drug naturesabe and regimen, treatment duration
and efficacy outcomes), to their quantity (nonifiest exclusion of around 75% of avai-

lable studies) and —how much important- to theality (inclusion of inconclusive stud-

ies, the limitations of which were mentioned byvitlaeithors or appeared quite evident

The present document provides clear argumentsaw gt several studies on glucosa-

mine are much biased. Their conclusions are hembe tconsidered as not allowing to

provide a definitive information relating to thaigbsamine efficacy

Study authors are generally objective enough totiorethe flaws and biases in the pub-

lication's discussion, but those limitations argearaised to refrain the impact of the con-

clusions and the whole actual results remain dvigilto any scientistnotably those in-

terested in performing meta-analyses.

3. Discussion of the study of chronic low back paistudy by Wilkens

This study was performed by a Norvegian team, dhmaed to assess the symptomatic ef-
ficacy of Glucosamine in the 6-month treatment afignts with chronic low back pain

and degenerative lumbar osteoarthritis (35).

It is to be stressed right away, that this studye&evant for the assessment of the gluco-

samine efficacy in the frame of the product's @dfiéndications, because chronic low

back pain and/or lumbar OA are not mentioned indllneosamine SPGio MA having

been granted for those indications.

Yet, the official EMA guidelines clearly states itespect to the study of drugs in os-
teoarthritis that the assessment of efficacy mastvaluated separately in each individ-
ual OA site, no extrapolation being accepted froméfficacy at one OA site to another

one.

Therefore, the study by Wilkens cannot be consitlémethe field of the glucosamine

MA in Denmark.

In addition, should this study be viewed as a Phidike study designed to establish
the Glucosamine effectiveness in this "new" indazgtthen the results could not be ta-

ken into account for several methodological reasons
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. the rationale for assessment of glucosamine effiga€CLBP is not adequately jus-

tified because this clinical entity involves other anatamstructures that the only
vertebral cartilage, e.g. the intervertebral disll ¢he para-vertebral elements. Glu-
cosamine is not expected to have a direct effethose latter structures.

. the participation of patients in the study wasdeiged by advertisemetttat should

include a financial motivation for some of them.id'may interfere with the patient
assessment of its own symptoms,

- the efficacy outcomes did not include any pain-gmeclinical assessmenOnly a
CLBP-specific scale (RMDQ) was studied which, alihio being validated, does

not take specifically into account the pain dimensof symptoms, which is the

main target of Glucosamine as regards its symptiora#fectiveness.

. finally, the effectiveness of the tested intervensi may have been seriously im-

paired by the authorized use of any concomitarrafheaiming at pain reliepain

killers, NSAIDs, common analgesics but also physoapy, chiropraxis, manipula-
tions, massages, all those interventions beingilggsadministrated without any

limitation of nature, dose, regimen or durationt,¥ehile no pain threshold was re-
quired at inclusion, patients were likely to expade very slight pain at baseline
and it seems quite impossible to evidence the asmgffect of a medicinal product

in patients who do not suffer.

4. Overall conclusion

The glucosamine MAH present here several evidencesvards the lack of relevance
of most data used to anticipate a possible reassesnt of reimbursement status of
Glucomed. In view of the number of issues shown mach of the three mentioned re-
ferences, the MAH expresses its formal reserves ragling the relevance of those
works and of the need to go further in the reasses®nt procedures on those
grounds. Therefore the MAH asks the Danish Medical\gency to maintain the pre-
sent status of Glucomed, while the proposed documieare not likely to modify, in

any extent, the previously defined therapeutic prafe of the drug and therefore its

reimbursement status.
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EXECUTIVE SUMMARY

On March 3" 2011, the Danish Medicines Agency (DMA) started a procedure or reassessment of the reim-
bursement 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 pub-
lications on glucosamine taken into account by the DMA, by proposing an in-depth discussion of all methodo-
logical 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 con-
tinue 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 re-

sulting 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 high-

light of limitations by the authors themselves. This is a major issue in the construction of this meta-analysis, no-
tably 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 neces-

sarily be flawed and then inconclusive.

2. The method used by Wandel, i.e. the "network MA" is mainly dedicated to the multiple comparisons of sev-
eral 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 per-
form 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 out-
come (e.g. JSW changes).

- the set of included studies is not comprehensive and that's prevent from improving statistical power of previ-

ous 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 cri-

teria 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 pa-

tients 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 in-

teresting 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 guestionable, while changing

the ES threshold would have change the minimum number of patients per group and then the number of ana-
lysed 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 re-

sults 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 discour-
aged". 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 for-

mal 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, indica-

tion, 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 guality (inclusion

of inconclusive studies, the limitations of which were mentioned by their authors or appeared gquite evident).

The present document provides clear arguments to show that several studies on glucosamine are much bi-

ased. 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 as-
sessment 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 llI-like study designed to establish the Glucosamine effec-
tiveness 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 dimen-
sion 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 physio-

therapy, 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, pa-
tients were likely to experience very slight pain at baseline and it seems quite impossible to evidence the an-
algesic effect of a medicinal product in patients who do not suffer.

4. Overall 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 re-
garding 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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DISCUSSION OF THE PUBLICATIONS

1. Introduction

On March &, 2011, the Danish Medicines Agency (DMA) startepracedure or reas-
sessment of the reimbursement status of Glucosai@&AX05) on the grounds stated

hereafter.

"Clinical studies have called into question thaceffy of glucosamine for the alleviation
of painful osteoarthritis (8). This was recentlghlighted in a Norwegian study of pa-
tients with chronic low back pain and lumbar arti®i(35). Against this background, the
Reimbursement Committee, at its meeting on 21 1@bpte2010, encouraged the Danish
Medicines Agency to reassess the reimbursemensstdglucosamine as soon as possi-
ble. In addition, a new meta-analysis has conclutthed health authorities ought not to

grant reimbursement for glucosamine (34).

Consequently, the Danish Medicines Agency has eeécdalinitiate ad hoc reassessment
of glucosamine-containing medicines, which todayehgeneral conditional reimburse-
ment when prescribed for the alleviation of symtafmild to moderate osteoarthritis
and when prescribed to old-age pensioners. ShdwddReimbursement Committee rec-
ommend to change the reimbursement status of tmeskcines, we will submit the
Committee’s recommendation for consultation to dffected companies, the relevant
scientific societies and relevant patient orgarizaé. \We have not yet scheduled the re-
assessment of reimbursement status of the remam@ticines in ATC group M (mus-

culo-skeletal system).

The affected companies, the relevant scientifiGeties and relevant patient organisa-

tions have all been informed of the coming reassens of glucosamine."

In view of the arguments developed by the Danisidibd Agency (DMA), the MAH,
Expanscience, wants to present the scientific aegusnlikely to offer an alternate view
of the publications on glucosamine. The main pérthe present report will therefore

consist of an in-depth discussion of the three paliwed by the DMA.
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2. Discussion of the Glucosamine clinical trials / matanalysis 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 sponsoi®dthe National Institute of Health
aiming at the rigorous evaluation of glucosamind a@nondroitine sulfate, alone and in
combination, in the symptomatic treatment of pdtiemith osteoarthritis of the knee. A
total of 1583 patients with knee OA were to recedady for 6 months : 1500 mg of glu-
cosamine, 1200 mg of chondroitin sulfate, bothtimests, or celecoxib 200 mg or pla-
cebo. Patient groups were stratified accordinghto deverity of knee pain (mild [N =
1229] vs. moderate to severe [N = 354]). Efficacgcomes included WOMAC scores,
either as a 20% decrease in knee pain from bas@limeek 24 (primary outcome) or
mean changes from baseline to Week 24 endpoirdaf subscore and normalized total
score. Secondary outcomes also included variousssozeasuring the extent of disabil-

ity (HAQ) and global assessments by the patienttheghysician.

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 onignificant differences vs placebo
were observed for the combined OMERACT-OARSI resgoim the Glucosamine +
Chondroitin group (p = 0.02). In patients of thes$jiive control" group, only the pri-
mary outcome (20% decrease of WOMAC pain score)thadderived secondary out-
comes (OMERACT-OARSI response and 50% decreaseMAC pain score) were
significantly different from placebo. But most difet mean WOMAC scores (total score
and subscores, except function) were not modifigdificantly in celecoxib-treated pa-

tients.

2.1.2.2. Results in patients with moderate to severe padoastline

In the stratum of patients with moderate to seyaia at baseline, the global improve-
ment was of greater magnitude in all groups, bug, @ limitations in sample size in this
subgroup (only 22% of the total randomized popaf8ti significant differences were not

reached for all parameters, in all groups.
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However it is noticeable that most WOMAC-derivedgraeters were significantly dif-
ferent from placebo, as were the patient's glolsaessments in the Glucosamine +

Chondroitin treated patients. In the same modeyavere pain subgroup, the results with

celecoxib did not reach statistical significance tloe primary outcomenor any other

secondary parameter, except the OMERACT-OARSI mresp@ = 0.03).

2.1.3. Discussion of the 6-month results

The great magnitude of the placebo effect andabk of efficacy of an FDA-approved

NSAID for OA pain, celecoxibin those patients who were the most severelyctdte

reveal significant biases that obviously mask #ad effect of treatments under study

Those biases are probably in relation with a higithcebo-responder population.

But other likely explanations can also be anti@papatients previously treated with ei-

ther treatment under study could be included instiady, without prior wash-out. Under

the hypothesis of the prolonged efficacy of SYSAD@Acarry-over effect of previous

treatments during the study cannot be precluded.

In the paper discussion, the study authors themselave stressed the limitations of

their study which evidences a clinical effect of borderlingngficance, in patients with
moderate to serious OA, treated with glucosaminespite of a significant placebo ef-

fect.

2.1.4. Long-term (2 years) results

The GAIT study was prolonged in the 572 patients watisfied the radiographic criteria

for the assessment of structural changes of the jaiet (25).

A total of 357 patients, totalling 581 evaluablee&r, were included in the analysis. The

mean difference from placebo in JSW loss was 0rh&38 in glucosamine-treated pa-

tients the greater value compared to chondroitin, coatimn or celecoxib.

A separate analysis was performed according tdthgrade. It evidenced a trend to-
ward a significant improvement, relative to placebspecially in glucosamine-treated

patients where the difference in JSW changes erce@® mm.
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2.1.5. Discussion of the long-term (2 years) results

Despite the limitations due to the development $#WJ"natural" changes, the small
number of subjects, as well as the high variabdityySW measurements, this long-term

part of the GAIT tended to confirm the long-termustural effect of glucosamine.

Those results may be put in line with those obgkiwethe analysis of very long term
data (i.e. after a mean 8-year follow-up periodjaoted from two glucosamine 3-year

studies (5). This analysis evidenced a reductiatménproportion of patients needing to-

tal hip replacement by 57% in those treated witicgbamine (6.3%);ompared to pla-

cebo (14.5%, p = 0.024). The corresponding effeet is 0.4,and can be considered as

quite clinically significant, while the significaacbetween thee two groups was con-
firmed by the Kaplan-Meier survival analysis, wahsignificant difference at the Log

Rank test (p = 0.026).

Furthermore, a pharmaco-economic evaluation waenpeed over the year prior to the

follow-up period. This analysis evidenced a reducibf most OA-related interventions

with glucosaminethe direct cost of analgesics and NSAIDs wasdeidi by two, com-

pared to placebo (108 € per glucosamine-treatedmats 204 € in the placebo group).

All other expenses were reduced in the group dépts treated with glucosamine (visits
to practitioners or specialists, paramedical exatasys, gastroscopies...) thus resulting

in a significant (p = 0.024) reduction by about 56%@verall expenses in glucosamine-

treated patients (292 €) vs placebo-treated pati®d5 €), i.e. a 313 € saving

2.1.6. Conclusion

In agreement with the author's discussion of tisaltg, the assessment of glucosamine

efficacy after a 6 month treatment in knee OA pasigemains inconclusive at the end of

the GAIT study despite major efforts were made to obtain higaligy reliable data.

This was due to a very high placebo effect thatlted in masking the true effects of the
tested treatments. The positive control treatmeotig (celecoxib) only evidenced mar-
ginal significant efficacy, mainly on the primarytoome, but not on all WOMAC-

derived parameters including mean subscores aald tot
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The effectiveness of DMOAD interventions appear@eewhat greater in patients with
moderate to severe pain at baseline, but diffeeen@ee not all significant due to the in-
sufficient number of subjects in this subgroup. tdeer, in this subgroup, all efficacy

outcomes but one, were not significantly modifiedt&lecoxib-treated patients.

The long-term (2 years) assessment of structusaigéss tended to confirm the therapeu-
tic interest of glucosamine in patients with JSWslehanges about 0.2 mm lower than

that measured under placebo.

In total, the GAIT study cannot be considered dsamative" study with respect to glu-

cosamine symptomatic efficacy¥his study remained inconclusive, even thouglhebet

results were observed in patients with moderasetere pain at baseline.
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2.2. Discussion of the Low back pain study (Wilkens, 2@)

As far as this study is considered as one of ilggering factor for the decision of reas-
sessment, it is very important to mention seveistrdpancies in relation with its rele-

vance.

2.2.1. Indication under study

First of all, the indication "chronic low back paifCLBP) is not an official indication of

Glucosaminewhen considering the SPC edited at the end oEtrepean registration
procedure. The only recognized indication iRellef of symptoms in mild to moderate

osteoarthritis of the knee".

This is of importance while it is commonly statdtt —generally speaking, as well as
specifically in patients with osteoarthritis-, themonstration of efficacy (or lack of effi-
cacy) on one specific joint does not allow for aptlation of efficacy to one or more
additional joints (27). The reciprocal propositismaturally true, i.e. the lack of efficacy
at one joint level (for instance the spine) doet allmw for extrapolation of the same

lack of efficacy at another joint level (for instanthe knee).

In other words, it can be considered that the tesflthe study by Wilkens has no rele-

vance for the assessment of Glucosamine effioadkie field of its natural and official

indication: knee osteoarthritis.

2.2.2. Pharmacological rationale for Glucosamine effectiveess in CLBP

The authors proposed using Glucosamine in thicatidin, on the basis of its anatomical
long term effect on the cartilage and secondafiiyscanti-inflammatory effect in human

OA chondrocytes, under the hypothesis that sugtesffshould be sufficient to result in

an improvement of the pain-related disabi(ityain efficacy criterion in that study).

However, the intervertebral joint is a particularepin the sense that it includes a par-
ticular anatomical element, which plays a majoeal the joint function: the interverte-
bral disc. Therefore, the rationale for glucosangffecacy in the indication of this study

in incomplete_because the product is not suppasé@ve an effect on two components

involved in the clinical development of CLB#he intervertebral disk and the non articu-

lar paravertebral structures (muscles and tendons).

DISCUSSION OF DMA STATEMENT -14 - 5 APR 2011 (V7)



2.2.3. Patient recruitment methods

Patients were selected through referral by GPgsiptherapists, chiropractors, as well
as self-referral based on one newspaper advertidenmethe context of marketing of
glucosamine, which can be obtained either as abrgiged drug or as a purchased food
supplement, the motivation of patient for partitipg in the study could be purely fi-
nancial. And this could also interfere in theiresmsment while the lack of efficacy could

result in study discontinuation and therefore aefdrug supply termination.

2.2.4. Potential role of multiple uncontrolled concomitanttherapies of CLBP

As regards the protocol itself, it can be considahat some of its methodological speci-
ficities did not allow for an "easy" demonstratiohthe effect on "pain-related” disabil-
ity. Of course, it is commonly agreed upon the mapte of disability as a valuable as-

sessment criterion. But in the case of evaluatioglucosamine efficacy, the major im-

pact is expected on the symptomatic efficagtually, in order to assess the analgesic

effect of an intervention (glucosamine in this watar case), the patients are supposed
to have pain, at the maximal acceptable leveletalile to actually perceive the analge-

sic effect.

Yet, it is to be emphasized that, in the Wilkenglgt patients were allowed to take any

sort of concomitant therapies, including pain kdleNSAIDs, usual analgesics, but also

any type of LBP therapy, e.g. physiotherapy, madafjjons, massages, without any

planned restriction

In those conditions, it may be supposed that pestieaturally tended to use all interven-
tions in such a way their pain will be reducedhat ‘tminimal level". This particular pro-
tocol characteristics is likely to have consideyatdduced the sensitivity level of the

comparison between glucosamine and placebo.

Furthermore, in its official indication, the maiarget of glucosamine is "the relief of

symptoms", i.e. mainly pain. But the primary out@dmeasure used in that study is the

24-item Roland Morris Disability Questionnainehich is not directly focused on pain

intensity, but only as an indirect reflection ofrpdNo secondary criterion evaluated pain

changes according the reference method of Huskiggd It can then be considered

that the primary outcome used in that study is amyndirect criterion that is not in line

with the official indication of glucosamine and fieviously shown clinical profile.
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2.2.5. Evidence of several limitations of the study by thauthors of the study

Finally, several of these restrictions were raisgdhe authors themselves in the paper's
discussion. They actually and very honestly sttitad:

- The inclusion criteria for the present trial jnhave selected patients with LBP who

were not receptive to glucosamine

- LBP studies are faced with a diagnostic challengd aeveral possible classification

methods. Alternative inclusion criteria_might hageovided a more glucosamine-

receptive population

- Glucosamine may be more effective in other bodigdations than in the lumbar

spine.
- The location and severity of OA disease may be i@pofor the efficacy of glucosa-

mine

- Trial limitations require attention. First, free pcipation, including study treatment

and visits, and the focus on glucosamine may dtaaertain type of patientsith spe-

cific personality traits toward trial settings arglucosamine that could affect the out

come. Second, adjunctive management was permittedh may have influenced out-

come Third, adherence was assessed by capsule colimss.may have caused bias

owing to increased study awarenes®d the number of capsules might have been al-

tered by capsule dumping. Fourth, although the agbgpsounts indicated that more
than 80% of the capsules were consumed, the depeimse for glucosamine might re-

quire higher adherence to demonstrate efficacy.

2.2.6. Conclusion

As far as the results of the study by Wilkens dit could be considered as negative with
respect to the efficacy of Glucosamine on the dlisaln patients with CLBP, the con-
clusion cannot be taken into account because :

- they refer to a clinical indication that does netdng to the Glucosamine official indi-

cations

-they were observed in patients who could receivétiphel uncontrolled concomitant

treatmentgdrugs, physiotherapy, massages...) that were lilkehgduce the sensitivity

of the comparison,
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- the selection of the patient population did notetakto account their initial pai(no

pain threshold was required at study entry) and'nfiaimal® RMDQ score was rather
low (quoted 3 out of 24 items).

- the primary outcome is only dedicated to the assessof disablementt does not di-

rectly take into account the pain intensity.

- the authors themselves emphasized several majibatioms of their study.
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2.3. Discussion of the Wandel meta-analysis (2010)

The publication of the meta-analysis by Wandel laisccolleagues (34) provoked a num-
ber of reactions, mainly criticisms due to the chei made for that analysis. Several
items approached in the following discussion aferrimg to those reactions, which were
published as rapid response letters in the Briieldical Journal. In order to simplify the

search of those references they are gatherediingke slocument that is appended to the

present report and is referred as a single refer3)co, except otherwise specified.

2.3.1. Discussion of the very principle of "yet one addibnal" meta-analysis
on Glucosamine in osteoarthritis
One of the first subject of discussion about thibligation was the very principle of this
meta-analysis, i.e. was a new meta-analysis onoghmine necessary, in view of the

great number already performed on the subject ?

Actually, several meta-analyses had already bebhsped about glucosamine effect in
the treatment of osteoarthritis. Those analyse werformed either by international or
European scientific or regulatory organisationshythe independent Cochrane collabo-
ration, as well as several individual scientifiogps. Globally, those meta-analyses pro-
vided rather homogeneous results, allowing, notédlyhe registration of the product in
many countries and for the publication of therajoegtiidelines in the management of

osteoarthritis, by several scientific organisatisuch as OARSI and EULAR.

Rationale of the meta-analysis

While no new relevant data is available in the Warahalysisvhen compared to those

previous pieces of work, the rationale for perfargthis new meta-analysis is question-

able

In view of the paper's introduction, it can be thiat the major triggering factor of this
work is of economic nature and the authors condidat this statement needs further

confirmation of the therapeutic role of the two gsuglucosamine and chondroitine.

But they primarily justified their analysis by theonflicting" effectiveness of both

drugs that should be related to studies of poor quadityd/or small sample sizes.
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In order to establish a basis of the conflictinfeetiveness of glucosamine, the authors
mentioned three publications (15, 13, 33), consistf a "self-reference” to previously
recommendations in the management of osteoartiftii}, and of two meta-analyses

published by the same team (15, 33).

Owing to the number of publications on the thergipetole of glucosamine in os-
teoarthritis, it is surprising that the authors digt mention several other publications
that should have established the claimed "confiictiandomised trials". They did not,
notably, explain in what extent the previous meatahgses and/or studies did not answer
the main question of efficacy (despite they hadhbeecepted by European Health Au-
thorities for the registration of Glucomed and d¢desed in several international guide-

lines [27, 37]).

However, in their previous paper, the authors dtateerestingly (13) thatRisk factors

for incidence and progression of osteoarthritis waonsiderably according to the type

of joint." and that bne of the guiding principles to the managemer@Afis to base pa-
tient management on the severity of pain, disghdid distress, and not on the severity

of joint damage or radiographic charge

Despite considered by Wandel as of conflictingoaity, the therapeutic interventions
depicted here (13) by his co-workers, are consiiewepresent with small to moderate

effect sizes in meta-analyses and are therefditevatilable for patients and clinically

relevant for physiciansls this statement consistent with the objectifeéhe present

meta-analysis by Wandel ?

The two other references that are supposed tolisstabe conflicting character of Glu-
cosamine efficacy are the Glucosamine meta-analggeslacAlindon (15) and Vlad
(33). The selection of those two references isr&ing because :

- only five studies were included in the meta-analydiMcAlindonvs 20 studies in the

2005 version of the Cochrane-sponsored meta-asdlys).

-the same was true for the Vlad meta-analysis, wiiclhuded only 15 glucosamine

studiesall taken into account in the Cochrane meta-aimlys

If the authors considered that the Cochrane metfysis was not valid, this should have
been mentioned and the differences between thewnwsidered analyses and the Coch-
rane one should have been discussed, in showitahlgavhat are the specific qualities

of the McAlindon and Vlad analyses.
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The main specificity found for those two meta-asalyis to have been performed by the
same team (McAlindon is author of the two papens) @ raise a lot of questions about

the quality of industry-sponsored trials.

One example of a partial demonstration of thisassas shown in the paper by McAlin-
don. For the authors, there is a clear effect efghality of trials on the level of demon-

strated efficacy.

This was supposed to be ascertained in showingpthaled effect sizes were substan-
tially higher among lower-quality (i.e. industryespsored) compared with higher-quality
trials. For glucosamine, the pooled effect forl¢riaith a quality score below the median
was 0.7 §50Cl = 0.4 - 1.0) vs 0.34,Cl = 0.1 - 0.5) for trials with a quality score ako
the median. For chondroitin, the pooled effect tftal with a quality score below the
median was 1.7¢4,Cl = 0.7-2.7) vs 0.84£Cl = 0.6-1.0). But this conclusion is only

true in the context of the mentioned comparisor witposteriori definition of a cut-off

point, here chosen as the meditiris well known that changing the cut-offs mayne

pletely change the conclusion of this type of asigly

Furthermore when approaching this question thraither statistical method, the con-

clusions are diametrically opposed

Actually, if the hypothesis of the authors was triienust be supported by the evidence
of a statistical relationship between the efficeel (assessed as the effect size) and the

trial quality (assessed by the Jadad score oraimil

The study of the correlation between the two patara¢extracted from the McAlindon

publication) that was presented in the contexhefGlucosamine-HCI French transpar-

ency dossier, (efficacy effect size vs quality sgatrongly suggest that these two pa-

rameters are not correlated, with=R0,0893(see hereafter).

In other words, contrary to the hypotheses of tii@as mentioned above, for a given

effect size level, studies of any quality level danfound, and vice versa, the studies

with the lowest quality scores are not those vhithhighest effect sizes
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Correlation between the qudity of studes (in%9 and Hficacy level (as effect sizes)
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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 authorsrditiprovide objective and comprehen-
sive data about Glucosamine studies, in order lidata the basic hypothesis of their
meta-analysis. With respect to glucosamine, théy @ierred to 3 papers, including one
self-reference to a general recommendations fontheagement of OA and two partial
meta-analyses (15, 33), whereas at least two nsm@nt and more complete, compre-

hensive and independent reviews had been alreddisiped (31, 32).

2.3.2. Discussion of the objectives and the choice of anpaular statistical
method of meta-analysis: the network meta-analysis
When considering the first lines of the paper austrthe objective of the meta-analysis
of Wandel et al. seems quite simpléo determine the effect of glucosamine, chondro-
itin, or the two in combination on joint pain and cadiological progression of disease

in osteoarthritis of the hip or knée

First, this meta-analysis takes into account boikekosteoarthritis and hip osteoarthritis

Pooling the two indications in the same analysisospertinent because hip OA is not a

validated indication for most brands of glucosamine
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In addition, the authors themselves unambiguoutsited that : Risk factors for inci-

dence and progression of osteoarthritis vary comsly according to the type of joifit
(13).

Besides, the wording of the objective let suppbse there was no previous information
for the determination of glucosamine effect, bug traper introduction should lead to
"correct" the study objective as a "confirmatoryalgeis" of glucosamine efficacy in

view of pre-existing conflicting results. Therefdhe implicit place of this meta-analysis
should be that of an "arbitrator" who will decidepreviously published conclusions
were valid or not (even though they were confirraad validated, notably, by European

regulatory authorities).

Therefore, in order to play this role, it seemstipent that authors implement their

analysis using undisputed methods, in order toigeowesults that should not raise any

discussion and permit to obtain a definitive cosidno on the question of glucosamine

efficacy.

Generally speaking (10), the objectives of a metyeis are : (i) to increase the statisti-
cal power in demonstrating a therapeutic effedttdiobtain the optimal accuracy in de-
termining an effect size and (iii) to have a conersive view of the results, especially

in case of discrepancy.

Is the meta-analysis by Wandel likely to meet, Ipast totally those objectives ? It is

clear that it will not.

1) increasing statistical power supposes to ineréhs number of studiesnd/or sub-

jects, compared to single trials analyses or teipus meta-analyses. The meta-analysis

by Wandel does not fulfil this conditio®n the contrary, the authors restricted the num-

ber of analyzed studies, which is supposed to eedtatistical power, compared to pre-

vious more comprehensive analyses (31, 32).

2) improving the calculation of effect size is ot objectivgand not a result as well) of
the Wandel network meta-analysis. On the contithig, method performs several back
transformations of studied variables and changesisiual thresholds for the interpreta-

tion of effect size according to Cohen's classifica(9).
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3) no global view of the situation regarding dig@aecies can be expected from this

meta-analysisvhile all the "small studies”, i.e. with group esz< 100 patients per arm

were excluded from the analysis. This cut-off wafirced because it is supposed to be

consistent with the demonstration of an effect aidstrarily fixed to 0.4which does not

correspond to any usual threshold values as debgedohen (see development of this

issue hereafter)

In addition, playing the role of an arbitrator sopes to use undisputed methaods, notably

in terms of compliance with regulatory guidelin@gtually it is not the case for the net-

work meta-analysis (MA), the role of which beingindato permit indirect comparisons
of products tested separately in different trialg(one study compared A vs B, another
study compared B vs C, the network MA will provigie estimation of the A vs C com-
parison). But considering several A vs B trialssinot a specificity of network MA to
provide additional information, compared to "tramhial" meta-analysis, of the A vs B

global difference !

To provide a complete statement on glucosamineaefyi did not require such a complex

model.

Conversely, as far as the authors decided to imgaénis method for their analysis, it

is very surprising that they did not choose to gtevadditional information about two

"positive" control groupsi.e. patients treated with paracetamol (from@&$DE study,

by Herrero-Beaumont [12]) and patients treated walecoxib (from the GAIT study, by
Clegg [8].

The specificities of the network meta-analysis ddwdve fully play their role in showing
the differences between glucosamine, placebo amgkethwo positive control interven-
tions. But doing so could also have revealed soiserepancies of the meta-analysis,
such as, for instance the lack of difference betwthe celecoxib positive control and

placebo...
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2.3.3. Discussion of the criteria of selection of studiescluded in the meta-

analysis

For Wandel and colleagues, the main factor likelgifferentiate the relevance of clini-
cal studies is the number of patients per arm.rThgiotheses were based on the signifi-
cance of a 1 cm active vs placebo differences in ipéensity on a 10 cm visual analog
scale. They consider that this difference corredpda a "small to moderate effect size"
of 0,40, with a 80% power, in a bilateral situatatrp = 0.05. Their calculations result in
a minimum sample size of 100 patients per armadn, those calculations were not per-

formed specifically for that meta-analysis but wertrapolated from those done in an-

other analysis aiming at showing the negative odlésmall" clinical studies in meta-

analyseg17).

The choices made for the definition of this setsttiriterion is highly questionable for

many reasons.

1) Such a systematic exclusion of a great numbelimital studies, goes against the ba-

sic principles of any meta-analysthat is exhaustiveness. For the authors, inctuttie

so-called "small studies" may be misleading. Bus igenerally accepted that excluding
available studies may have the same result. Iipangcular case of glucosamine studies
in knee OA, the Wandel meta-analysis only incluBestudies, out of the 25 that were

analysed in the latest update of Cochrane Colldiborg32). This means that Wandel

excluded "at least" 76% (19/25) of potentially netgting studies

2) The determination of theoretical value for tlaécalation of the valid number of sub-
jects has been made using the cut-offs values faseddoy Cohen for psychometric as-
sessments. Those cut-offs, disregarding their aglew in the field of osteoarthritis as-
sessment, were 0.2, 0.5 and 0.8, with respectigeh&l’ correspondence of small, mod-

erate and large effects. But Wandel decided nftlip comply with the usual thresholds

and to only consider a significant effect size eabi 0.4 to define the minimal sample

size of patients groups

! Note : Referring to the Cohen's classification, small to moderate effect size is between 0.2 and 0.79

DISCUSSION OF DMA STATEMENT -24 - 5 APR 2011 (V7)



Actually, this 0.4 value is to be considered asfyuarbitrary in the field of osteoarthri-

tis.

- First, because the "clinically relevant" effeetien if small is defined by a 0.2 effect

size valuewhich probably should have resulted in smallemimal sample size and then

in the inclusion of a greater number of studies.

- Second, because the clinical meaningfulness efffect size values in osteoarthritis

does not correspond to those defined by CoReninstance, as stated by Pelletier (19),

paracetamol is recommended for the initial treatnodrsymptomatic osteoarthritis by
the European League of Associations of Rheumatodogl/the Osteoarthritis Research

Society International, yet its effect size for pairx 0.20,

The only other exclusion criterion was the use tfexrapeutic dose < 1500 mg glucosa-
mine. But the authors do not specify if they coastd the glucosamine base, or the salt

dose, that may be quite different.

Finally, the main and quasi-unique inclusion cigerin the meta-analysis is the number
of patients per group, which was arbitrarily deted to 100. This results in the exclu-
sion of 19/25 of the trials available for glucosaemknee OA, in the latest version of the

Cochrane Collaboration meta-analysis. This venhhimte of exclusion is questionable

in view of the theoretical bases of a meta-analyssssuch, 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-aysis and their as-
sessment times
The authors selected two outcomes in their analisesmain one was the absolute value
of pain intensity reported at any of the time windothey defined as relevant : 0 and

then every 3 month, until 21 months with an add#éidime= 22 months.

This methods raises several significant issues.

- First, the choice of the —absolute- value of patensity, i.e. disregarding the baseline

pain intensity, may be misleadingecause, as discussed by Pelletier et al. (19), a

change of same magnitude, e.g. 1 cm on a 10 cm YiASnot the same clinical rele-
vance in patients with severe pain at baseline {mn a 10 cm VAS) and in patients
with slight of moderate baseline intensity (< 4ama 10 cm VAS).

- Second, in some studies, the assessment critaganot include either the primary or

secondary selected outcom&®r instance, it is particularly the case for shedy by

Noack (16) in which the only reported assessmaetdrimm is the Lequesne index, that
cannot be considered as a pure pain intensity sreses. Actually, Wandel refers to a
previous paper published by the same team (13),"sliggest” the hierarchy of pain-
related outcomes used in their meat-analyses. Henwasing the total Lequesne index
score as a pain oucome is questionable, becauspidistions of the score directly fo-
cusing on pain represent only a maximum of 3 pantsof 24, other items being more
dedicated to the assessment of functional impaitmen

- The relevance of the back transformation allowimalbtain "pain intensity on VAS"

from total score of the Lequesne index is alsadliff to establishwhile, finally, it is

impossible to have an objective view of the "cotitenthe newly generated main effi-
cacy outcome. In other words, the multiplicatioreafrapolations and transformations
result in a gap between the original, actual assess(pain at rest, pain on movement,
WOMAC pain score, Lequesne index and so on) andntii@ outcome in the network
meta-analysis (ambiguously labeled in tables agdrés "pain intensity measured on
visual analog scale"). It is to be noticed thatthieir meta-analyses, the Cochrane stat-
isticians did not mix fundamentally different eicy criteria and reported separately

the results for pain scales and for combined s¢akeguesne or WOMAC).

DISCUSSION OF DMA STATEMENT - 26 - 5 APR 2011 (V7)



- Third, the time windows under study were quite widdile limited to 4 weeks (here
quoted as "up to 3 months") in some studies (18)ugnto 36 months or more, in some

other studies (18, 21) being there quoted as "rtizne 22 months".

Pooling so different studies in terms of treatmeuntation is quite troublesome because

the authors mixed up studies with different objeegi(short and medium term as symp-

tomatic studies vs long-term as "anatomical" stsididifferent initial hypotheseand

different primary outcome®ut they decided to consider an unique primaitgaue for

all studies (even though it was a secondary omediridual studies). Some authors con-
sidered that this was a "nonsense" (28). By uthigytime-window classification, the
authors decided to purely and simply "erase" (byimgi all data over 22 months) the
long term results (up to 3 years) of 2 studies Wwiaiccounted for more than 400 patients.
By selecting the analysis of most available timafmwin each study, the author obtained
a very heterogeneous matrix. Using an endpointyaisalith carry-forward and reduc-
ing the number of windows, should have increasednimber of patients in each time

window.

It is also to be emphasized that the European Guedehave stated that the assessment
of the symptomatic effect of SYSADOA should be eedbd after a minimal treatment
duration of 6 months, while the effect on anatoiniteanges can only be evaluated after

two years (27). Therefore, to perform multiple asseents of efficacy parameters in the

0 — 6 months period does not seem adequate inofieggulatory recommendatians

2.3.5. Discussion of the quality assessment of studiestlre meta-analysis

Three criteria were used by Wandel to charactayamd quality trials : allocation con-

cealment, blinding and adequacy of analyses.

With respect to the role of allocation concealmdrit to be emphasized that it became
rather recently a key criterion. A literature sdaof the term (Pubmed) "allocation con-
cealment” returns 861 references, the first of Wwipablished in 1984, but the second
one in 1994, with a clear increase in the occueafahe term from 2000 onwards (831
references). This observation is to explain thateps published before 2000 were not
systematically checked for the presence / abseinakkogcation concealment. This can be

explained by the fact that it was generally confirthwith double-blinding.
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This is notably the case for the Noack study, thas published in 1994 and probably

did not care about the need to report this "addtibquality criterion.

In addition, Wandel and colleagues made a mistakegorting a guotation "unclear” for

allocation concealment in the Reginster stuaile it is clearly reported in page 252° 2

paragraph The principal investigator was provided with indiual envelopes, each con-

taining patient codes, thus concealinggatment assignment

The same was true in the same study, with respduliriding the mention of "double-

blind" being repeated in several parts of the paper

2.3.6. Discussion of data collection and statistical anatys methods.

Wandel and colleagues implemented a rather compiethod as the "network meta-
analysis". Again, it is necessary to emphasize tthiat"network" specificity of analysis
became only "necessary" by the author's will tdgrer cross-comparisons between glu-
cosamine, placebo and also chondroitin and the oatibn of the two products (this

latter group being only provided by the GAIT study)

In order to try to answer to the simple questiolatieg only to glucosamine, such a
complex model would not have been necessary anan#ta-analysis would probably

have been different.

A detailed discussion of the methodological isswas published by Helg (3) in the
number of rapid responses let after the publicatitihe paper by Wandel. The consid-
erations of Helg are somewhat long and complekpaljh being of great accuracy and
relevance. They are provided in full in the apmhdocument that summarizes all BMJ

rapid responses (3).

In the same document, Giacovelli (3) also pointed several issues in the statistical
analysis and reported the conclusions of indepeanah@ster methodologists about that
technique : "Unfortunately, their statistical medbare so complex that many are mysti-

fied by whether the conclusions make sense".
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2.3.7. Discussion of some specific studies included in tingeta-analysis

2.3.7.1. Discussion of the study by McAlindon

Out of the 7 clinical studies included in the netkvmeta-analysis for glucosamine, one
of them published by McAlindon (14) was consideoédpecial interest in view of the

major biases and flaws it apparently contents.

In its introduction, McAlindon expresses an "evitlestatement, that ispsteoarthritis

trials are burdensome and costly, especially inspitrof modest effect sizes

Should the efforts made in a clinical study be iailored according to the magnitude of

the anticipated effect size ?

Of course not, and it is probably the contraryatge efforts are to be agreed, if there is
some potential conflict in the quality of the rasuhotably due to other "negative stud-

ies" or to an effect of small magnitude.
This it is particularly the case of the McAlindaiidy.

Actually, in view of saving up some money, McAlinddeveloped a special methodol-
ogy, entirely based on the Internet follow-up oé study. Right at the beginning, the

glucosamine study included in the Wandel meta-amalwas initially considered by

McAlindon as a pilot study, to test the feasibilitfyonline clinical trials by performing a

"prototypical" double-blind study

Methods

The methods implemented in this protocol by McAtincare unusual ones according to

the following characteristics.

1) the patients were exclusively recruited by thesponse, via Internet, to an advertise-
ment. By itself this method is likely to resultgelection biases, as well as, in the follow
up, in assessment biases. Actually, for many p&tieith OA, glucosamine is not a free
product and the aim to obtain a free treatmenbf@r 3 months may be a strong incita-
tion for some patients. Similarly, the risk to leahe benefit of a free treatment in case
of withdrawal may encourage patients to reportdoettficacy, whatever the intervention

they receive.
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2) The detail of the procedure for validating tinelusion of a patient is unclear. Of

course, it seems quite clear that the whole incluss made over the Internet, without

even one consultation of a physiciiven under the hypothesis of selecting (how ?) pa

tients with a high level of education that will@aM them to complete easily the whole

procedure, there is absolutely no possible cowtndhe veracity and consistency of data,

directly recorded by the patientRossible errors in diagnosis and presence ofraont

indication or precaution for use cannot be ruletiyuthis method. But the main ques-
tion remains the way by which factual results wetecked by the investigator(s?). How
could he verify and quote the presence of X-ra®l signs ? This point remains very

questionable while considering the absence of ardysrelated medical contact.

Furthermore, the study is probably not in full cdispce with Good Clinical Practice,

especially regarding the lack of information of le#tst- the patient's GP, the lack of on-

site study monitoring and the lack of "original'nidawritten CRF

3) Another major issue of the study is relatech® dtudy treatments. In its initial phase,

the active study treatment was glucosamine sulpfiaén as 500 mg capsules (496 mg

after control). The daily dosage was 3 capsulely,dag a total 1500 mg daily dose of

glucosamine sulfate. But due to manufacturer wihadid, the study treatment was

changed during the course of the study, after @8 Inclusion, i.e., after 79% of the to-

tal randomised population had been includHte study treatment was then switched to

glucosamine hydrochloride, given as 1500 mg glunise-HCI powder in sachets, once
daily. Considering the differences in purity betwdbe sulfate and the hydrochloride

salts, the glucosamine-base daily doses were fagsadif as 957 mg in 3 divided dose for

the sulfate vs 1250 mg in a single daily doseliertiydrochloride

It is quite unusual to change the tested drug duaiclinical study, and to change simul-

taneously the total daily dose and the daily regin®&ich method is likely to disqualify

the entire study, or at least, the part of theextbjincluded after the switch to the Gluco-

samine-HCI formulationThis is necessary while the patients treatechbytwo different

regimen were not —a priori- in the same conditions.

Another characteristic of the protocol was to allihv unrestricted use of analgesics, i.e.

paracetamolin mean doses of 1845 mg daily in the Glucosamimeip and 1309 mg

daily in the placebo group. The use of such contamhireatments is recognized by the

authors as a potential factor that could have nthakeeneficial effect of glucosamine
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In conclusion, this pilot study should not be diiedi for being entered in any meta-
analysis, notably that of Wandel. This is motivalbgcthe very particular Internet-driven
trial follow-up, without any contact between patgeand investigator(s), and also by us-
ing two different active intervention formulatiom, different daily dosages and different
regimen, in two successive patient subgroups, atitbuwt any attempt to demonstrate

that both study regimens were equivalent, notdigugh a bioequivalence study.

2.3.7.2. Discussion of the study by Rozendaal

The study published by Rozendaal (23, 24) that walsided in the meta-analysis of

Glucosamine was dedicated to the assessment cd@ffin patients hip OA.

Disregarding the previously mentioned non compkan€ that indication with official
indication of Glucosamine in Europe, that studyrzsdrbe considered as adequate for the

assessment of efficacy in hip OA patients. Actydliy authors accepted to include pa-

tients with OA of slight severity as shown by thellgren-Lawrence index, stageThis

was the case in about one half of included patje¢nts resulting in a major decrease in

the sensitivity of the comparison. Actually, itékearly recommended by EMA guide-

lines (27) to include only patients with KL grad2snd 3 because in the presence of

very slight anatomical (i.e. radiological) jointslens, it becomes almost impossible to

evidence an objective effect.

This major discrepancy in inclusion criteria rergdtre study partially or fully invalid, as
stated by Theodosakis (29).

2.3.8. Discussion of the results of the network meta-anadys

Not surprisingly in view of the biases evidencedhat "methods" level of the analysis,
its results are considered as showing tlinically relevant effect of chondroitin, gluco
samine or their combination on the perceived pdin.) and ‘'the effects on minimal

width of joint space were small, again clinicaltyelevant(...)".

It is interesting to emphasize that those conchssiare made in the context of the au-
thors initial hypothesis of clinical relevance (E.4), which was obviously overesti-
mated. When considering the "facts", despite camalule dilution of relevant effect due

to the inclusion of biased studies, the authorsdwawn report a "traditional" p value re-

vealing a "conventional" significance at the 0.€%dl for the "perceived pain" criterion
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But, the authors considered that this significasdgelevant, while being masked by the
lack of clinical significance. But, again, this ojmin is to be viewed in the context of the

particular hypotheses of their analysis.

It is to be noticed that authors reject the releeanf traditional statistical significance as
regards the significant effect on perceived pain,dmphasizes the lack of statistical sig-

nificance as regards the effects on JSW.

Generally speaking, the multiple reactions of redesrs and clinicians against the pub-

lication by Wandel, mainly concerned the "methogtteon of the publication.

However, some authors considered it was necessgmesent and discuss the results in

a different way.

In his commentary on the publication (7) Bruyeréabty:

- remarked that, despite statistically significahgugh modest, ES on pain decrease, dif-
ferences compared with placebo on a 10 cm VAS wageificant, but of —0.4 cm
(95% credible interval —0.7 to —0.1) for glucosaen(ie, below the —0.9 cm threshold
for putative clinical relevance). The saving in J8Wanges with glucosamine was 0.2
mm (0.3-0.0), of comparable magnitude to chondrdatit considered small by the au-
thors.

- emphasizes on mixing up quite different studieat thsults in an increase in heteroge-
neity : Thus, heterogeneity rises to 63% when esg@@ as I-squared values in a con-
ventional meta-analysis. This is not appropriatebrcussed by Wandel and colleagues,
since they claim low heterogeneity but they usediegad, a minimally informative
prior distribution with emphasis on high heteroggnéHe also stresses that when oth-
ers (22) limited the analysis to the three longrtérials of prescription glucosamine
sulphate 1500 mg once a day in knee osteoarthrhieterogeneity was absent and pain
ES was 0.27 according to conventional techniques0add with the authors’ Bayesian
approach. This is clinically relevant, higher thaith paracetamol (ES = 0.14) and in

line with non steroidal anti-inflammatory drugs (E®.29).

Bruyere then concluded that This additional meta-analysis is biased by poacaltse-
lection and does not change the existing eviderspitk the use of a complex methodol-

ogy that does not modify the previous results.
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The conclusions by Wandel and colleagues are iagggement with all international

and European quidelines, which unanimously reoend the use of prescription

chondroitin_ and glucosamine sulphate. This reseashbuld not change the current

practice in this respett

2.3.9. Conclusion

The meta-analysis published by Wandel and colleagupresented by authors as the ul-
timate work in this field, supposed to definitebhge the question of the "conflicting” ef-
fectiveness of glucosamine and chondroitin, by gisin sophisticated and complex

method of analysis: the network meta-analysis.

However, the rationale supposed to justify thisaraialysis appears somewhat partial

and does not meet the basic principles of thisssidl technique

- the "conflicting" nature of glucosamine efficacynist ascertained by a comprehensive
analysis and discussion of previous scientific easss and meta-analyses,
- the meta-analysis by Wandel:

. is not able to increase the statistical poveecause of the lack of new data,

. cannot improve the estimation of the treatmentceffizes because of mixing up

the studies outcomes, the assessment times, ticatiod and because using a lot of
approximations and back transformations,

. is not able to bring any new view on the questlmtause of the exclusion of about

75% of glucosamine available dathus being totally in contradiction with the prin

ciple of comprehensiveness of a meta-analysis.

The authors justified using the network meta-analygcause they wanted to make
cross-comparisons between glucosamine, chondmanitihplacebo. Not only the interest

of cross-comparisons is not evident, but while enpénting the method, they decided to

exclude of their cross-comparisons two positive ticds present in two studies :

paracetamol and celecoxib

The authors also decided to exclude the vast nijofithe available studies on the
quasi-exclusive ground of patient groups size. eRifg to an arbitrary and unusual ef-

fect size threshold (0.4), they chose a minimal®arsize of 100 patients per group.

DISCUSSION OF DMA STATEMENT -33- 5 APR 2011 (V7)



On the contrary, the authors decided to maintaith@ir analysis, several studies the
characteristics of which makes questionable th&fusion in a meta-analysis that is
supposed to deal with homogeneous information:
- inclusion of one very short term (1 month) studgt meeting the regulatory criteria
for assessment of SYSADOA,

. inclusion of (only) one study in the treatment gf @A, while this is not an official

indication of glucosamine (disregarding the majiaskin this study by including a
majority of KL stage 1 patients),

- inclusion of one irrelevant (prototypical) stuficAlindon) in which two different

formulations of glucosamine, in different daily dges and different regimen, were

attributed to the same treatment group,

The main outcomes defined for the meta-analysishaterogeneouswhile under an

unique term of "pain intensity measure on VAS", suthors used by back transforma-
tion, different quotations of pain (at rest, on kiradj, on movement etc...) or of compos-
ite scales such as the Lequesne index (of whicpairecomponent cannot be extracted).

Furthermore, the assessment times were unnecgssatliplied on the contrary, the

authors decided to purely and simply erase thestinegween 22 and 36 months by pool-

ing them into a unique class > 22 months, despiteesstudies brought relevant data in

those long-term 36-months time windows

With respect to the quality of studies, the authefmrted erroneous "bad" quotation of

at least one important study.

Finally, despite large efforts of authors to presimeir meta-analysis as the ultimate
work in this field, the restriction of included dias to a very small part of available data,
the mixing-up of studies of quite different chagadtics, in term of indication, objec-

tives, treatment duration, nature of treatmentsaintain the results of this study in the
"scholar" position defined by the BMJ editorial btd3), and refrain to grant to its con-

clusion any sound relevance with respect to theagamine effectiveness.

Despite the number of issues of their analysis,ah#hors not only erroneously con-
cluded about the lack of reduction in joint pairddhe lack of impact on narrowing of
joint space by glucosamine, but they largely oegged the actual conclusions of their

meta-analysis when they stated:
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"Health authorities and health insurers should noter the costs of these preparations,
and new prescriptions to patients who have notivecetreatment should be discour-

aged.

The relevance of this part of the conclusion wasodeced by the BMJ's editorial board
after a post-publication review, and the BMJ's dgpiirector stated that two sections of
Wandel's paper needed a special and formal mertlaneditorial board considered that
the assertions (i) in the abstractHéealth authorities and health insurers should not
cover the costs of these preparations, and newcgpd®ns to patients who have not re-
ceived treatment should be discouragedd (ii) in the discussion: Coverage of costs
by health authorities or health insurers for thggeparations and novel prescriptions to
patients who have not received other treatmentsildhbe discouragedwere not di-

rectly supported by the data.
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3. Overall conclusion

The reassessment of the reimbursement status cdsggimine by the Danish Medicine
Agency has been triggered on the grounds of thuddigations, including two clinical
studies: the "GAIT" study in knee osteoarthritisldhe study by Wilkens in chronic low

back pain, as well as one recent meta-analysis ¢&lan

In view of the significant issues raised in eachlthafse works, the MAH asks the DMA

not to take it into account for the following reasa

1. The results of the GAIT study were observed wery particular population character-
ized by their unusual level of placebo responseufal 60%) thus notably explaining the
insignificant effect on WOMAC mean scores, of thmsitive control" group, treated
with celecoxib, considered as a NSAID of undispwg#itacy. Even though this placebo
effect considerably reduced the sensitivity of toenparison between the tested treat-
ments and placebo, a significant trend was obsedrvedtients with moderate to severe
pain. The results of the 2-year part of the studg walso difficult to interpret globally,
due to the lack of validation of initial hypothedqgseat variability, too low number of
subjects, JSW loss lower than expected). But aipesrend was observed for glucosa-

mine in patients with a baseline KL grade 2 seyerit

The potential long-term interest of glucosamine w@sfirmed in the presentation of the
very long term results (mean 8 years) of 2 studtest, evidenced a significant increase
in the time to the first total hip prosthesis angignificant reduction of medical and

paramedical costs in patients treated with glucasam

2. The study by Wilkens & coll. cannot be takeroiatcount, because it was performed
in patients with chronic low back pain, which istrmm official indication of glucosa-
mine. European guidelines unambiguously statesthligatissessment of an intervention
in the treatment of osteoarthritis is to be shoendach OA site and that the demon-
strated efficacy (or lack of) at one OA site is adtystematic indicator of efficacy at an-
other OA site. And that's especially true for CLBIRe pathogenic mechanism of which
not being totally related to OA lesions. In additithis study is biased by the authorised
use of any concomitant OA treatment, including NBS#\l analgesics, pain-killers, but
also massages, physiotherapy, manipulations etat wiare very likely to considerably
reduce the sensitivity of the comparison, whichadldition did not even include a "dedi-

cated" specific pain assessment.
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3. The meta-analysis of Wandel & coll. presentdhwaitgreat number of issues that re-
sulted in numerous negative reactions of rheumgyotxperts. It can be reproached to
the authors that the principle of "another metayaisl' on glucosamine is not ade-
quately justified by the discussion of many othablished analyses, often more com-
plete and validated by European regulatory autlesrais well as international scientific
associations (notably the most recent Cochranalmmiation meta-analyses). The meta-
analysis by Wandel would like to reconcile the oahd very fragmentary results they
present as "conflicting". But this goal cannot baahed when considering, at least, some

of the numerous issues present in their analysis.

This "new" meta-analysis did not include any newadavhen compared to other avail-
able well-done meta-analyses. On the contrary itidsa-analysis is the occasion to

eliminate a vast majority of the whole of glucosaenpublished studies (at least 75%).

Second this meta-analysis used a very complexsstafi method : "network meta-
analysis", which was not necessary to evidencetfigacy of each treatment compared
to placebo. However, its main theoretical intecestld have been valuable in presenting
the comparisons vs positive controls (paracetamdl @lecoxib). But the authors did

not include those comparisons in their analysis.

Finally the authors mixed up in their analysis gadvith quite heterogeneous character-
istics in terms of indications, treatment duratiaesessment criteria etc., some of them

with evidence of major quality issues.

For all those reasons, the conclusions of this fap&dysis clearly overstep its possibili-
ties while not only it does not bring any new reletvinformation compared to previ-
ously available works, but also, it draws irrelevaonclusions not related with the

analysis results.
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In conclusion, the glucosamine MAH present here seval evidences towards the
lack of relevance of several data used to anticipata possible reassessment of reim-
bursement status of Glucomed. In view of the numbeof issues shown in each of the

three mentioned references, the MAH expresses iterial reserves regarding the

relevance of those works and of the need to go fimtr in the reassessment proce
dures on those grounds. Therefore the MAH asks th®anish Medical Agency to
maintain the present status of Glucomed, while nonef the proposed document is
likely to modify in any extent the previously defired therapeutic profile of the drug

and therefore its reimbursement status.
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Laagemiddelstyrelsen
Medicintilskud

Axel Heides Gade 1

2300 Kgbenhavn S

Att: Ulla Kirkegaard Madsen

Re: “Ad hoc revurdering af tilskudsstatus for glucosamin” — Orifarm point of view for the
coming review.

Dear Ulla Kirkegaard Madsen,

Thank you for giving us the opportunity to previde our input and point of view to the upcoming review of the
glucosamine reimbursement status.

You point out in your letter that recent evidence published indicates that the efficacy of glucosamine should
be questioned.

The most recent update (11 Nov 2008) of the Cochrane Review* concluded that pooled results excluding the
industry (Rottapharm) sponsored studies failed to show benefit in pain and WOMAC function while the
studies evaluating the Rottapharm preparation showed that glucosamine was superior to placebo in the
treatment of pain and function impairment resulting from symptomatic osteoarthritis.

The Cochrane review shows that heterogenicity in the results of published studies is large. This has amplified
the discussion of possible bias in industry-sponsored studies on glucosamine. Also the specific findings in
studies performed using glucosamine manufactured by Rottapharm have led to a discussion of the impact of
the source of glucosamine active substance on the efficacy.

Glucosamine sulphate; newly published clinical trials

We would like to draw your attention to clinical trials of glucosamine sulphate published since the most
recent update (11 Nov 2008) of the Cochrane Review.

We have compiled a list of published reports examining the clinical efficacy of giucosamine suiphate in
placebo-controlled clinical trials in osteoarthritis patients. Note that ‘placebo-control’ was not a strict
requirement for inclusion in the Cochrane analysis as comparative studies were allowed (see Towheed et al.
(2005), Types of studies’ section). However, we believe a placebo-controlled trial is the optimum method to
ascertain the effects of glucosamine sulphate therapy. Furthermore, two of the post-Cochrane update,

non placebo-controlled comparative studies that we found in the literature, compared a non conventional
treatment therapy (hydrolyzed collagen or a Chinese medical recipe) against glucosamine sulphate therapy.
These studies thus do not give a clear indication of the effect of glucosamine sulphate therapy.

All of the listed reports have quality standards that meet the quality criteria described for studies included in
the Cochrane Review update (see Towheed et al. (2005), Table 1). An initial survey of the

' (Towheed, T.E., Maxwell, L, Anastassiades, T.P, Shea, B, Houpt, J, Robinson, V, Hochberg, M.C and Wells, G.
(2005). Glucosamine therapy for treating osteoarthritis. Cochrane Database Syst Rev)
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Pubmed/MEDLINE and journal sources contained in the Scirus comprehensive science-specific search engine
yielded the following studies:

Bruyere, O., Pavelka, K, Rovati, L.C, Gatterova, J, Giacovelli, G, Olejarova, M, Deroisy, R and Reginster, J.Y.
(2008). Total joint replacement after glucosamine sulphate treatment in knee osteoarthritis: results of a
mean 8-year observation of patients from two previous 3-year, randomised, placebo-controlled trials.
Osteoarthritis Cartilage, 16, 254-260.

Chopra, A., Saluja, M, Tillu, G, Venugopalan, A, Sarmukaddam, S, Raut, A.K, Bichile, L, Narsimulu, G, Handa,
R and Patwardhan, B. (2011). A Randomized Controlled Exploratory Evaluation of Standardized Ayurvedic
Formulations in Symptomatic Osteoarthritis Knees: A Government of India NMITLI Project. £vid Based
Complement Alternat Med, 2011, 12 pages.

Frestedt, J.L., Walsh, M, Kuskowski, M.A and Zenk, J.L. (2008). A natural mineral supplement provides relief
from knee osteoarthritis symptoms: a randomized controlled pilot trial. Mutr J, 7, 9 pages.

Giordano, N., Fioravanti, A, Papakostas, P, Montella, A, Giorgi, G and Nuti, R. (2009). The efficacy and
tolerability of glucosamine sulphate in the treatment of knee osteoarthritis: A randomized, double-blind,
placebo-controlled trial. Current Therapeutic Research, 70, 185-196.

Petersen, S.G., Saxne, T, Heinegard, D, Hansen, M, Holm, L, Koskinen, S, Stordal, C, Christensen, H,
Aagaard, P and Kjaer, M. (2010). Glucosamine but not ibuprofen alters cartilage turnover in osteoarthritis
patients in response to physical training. Osteoarthritis Cartitage, 18, 34-40.

Scholtissen, S., Bruyere, O, Neuprez, A, Severens, J.L, Herrero-Beaumont, G, Rovati, L, Hiligsmann, M and
Reginster, 1.Y. (2010). Glucosamine sulphate in the treatment of knee osteocarthritis: cost-effectiveness
comparison with paracetamol. nt J Clin Pract, 64, 756-762.

Wilkens, P., Scheel, I.B, Grundnes, O, Hellum, C and Storheim, K. (2010). Effect of glucosamine on pain-
related disability in patients with chronic low back pain and degenerative lumbar osteoarthritis: a randomized
controlled trial. JAMA, 304, 45-52.

In all of these studies, except for Chopra et al. 2011 and Wilkens et al. 2010, a positive effect is reported for
glucosamine sulphate in patients with knee osteoarthritis. Wilkens et al. 2010 investigates the effect of
glucosamine in chronic low back pain and degenerative lumbar osteoarthritis, effect on knee osteoarthritis is
not included in this study.

Glucosamine sulphate: Does efficacy depend on the manufacturer of the active substance?

It has been pointed out that the efficacy of glucosamine sulphate could be different when produced by
different manufacturers and that the products on the Danish market are not among the products with
proven efficacy. We would like to emphasize that glucosamine sulphate is a well-defined chemical substance
with specified quality and purity. Therefore glucosamine sulphate supplied from different manufacturers
should be considered to be equivalent with regards to efficacy and safety.

It is generally recognized that whether different formuiations containing the same quantity of the same
active substance derivative are therapeutically equivalent or not depends solely on the properties of the
formulation. Hence in our opinion there is no reason to consider the active substance source when
evaluating the evidence regarding the efficacy of products containing glucosamine sulphate.

All glucosamine containing preparations on the Danish market have been approved on basis of bibliographic
applications claiming well-established use, meaning that the efficacy and safety is well-known and well-
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described. Thus, and in accordance with the EC directive regarding medicinal products for human use
(2001/83/EC as amended) it is not necessary to provide results of clinical trials for the specific product in a
marketing authorisation application, when it can be demonstrated that the active substance involved has
been in well-established use within the community for at least ten years with recognised efficacy and an
acceptable level of safety. On the basis of the above mentioned details the studies published for
glucosamine sulphate is valid for the glucosamine sulphate containing tablets on the Danish market including

Glucosamin Copyfarm.

General bias in industry sponsored clinical trials?
It has been suggested that the industry sponsored glucosamine clinical trials might be biased.

In general such a view on industry sponsored clinical trials should raise concern as an extensive framework
of regulations, guidelines and approval procedures surrounds the conduct of clinical trials, and the vast
majority of the clinical trials providing evidence of the efficacy and safety on medicinal products are industry
sponsored. Therefore such a view would undermine the basis for the approval and maintenance of
marketing authorisations for all medicinal products.

Thus, the reliability of the results from the given clinical trials for glucosamine efficacy should be based only
on the quality of the design and conduct of the trial and not on whether the trial was sponsored by the
industry or by public means. Therefore we find that the results of the glucosamine studies sponsored by
Rottapharm should not be disregarded when evaluating the overall evidence of the efficacy and safety of
treatment with glucesamine sulphate.

Orifarm point of view on the future reimbursement status of Glucosamin “Copyfarm” film-
coated tablets

The scientific documentation for the efficacy of glucosamine sulphate is complex and the effect sizes are
small; this is a common finding for treatment of ostecarthritis. However taking into consideration all relevant
published clinical trials we find that there is substantial documentation showing that glucosamine sulphate
does have an effect on symptoms of osteoarthritis primarily in the knees. Furthermore, glucosamine
sulphate has an excellent safety profile.

The current reimbursement on glucosamine is limited to: PARTH (PARTH Pensionister. Lindring af
symptomer ved let til moderat osteoartrose.). According to the approved summary of product characteristics
for Glucosamin Copyfarm it is recommended that the efficacy of the product for the individual patient is
evaluated after 2-3 months of treatment. If the patient’s symptoms is not relieved the treatment should be
reconsidered.

Since there is most substantial evidence for the efficacy of giucosamin sulphate on symptoms of
osteoarthritis in the knees we find that reimbursement status could be restricted to relief of symptoms of
mild to moderate osteoarthritis in the knees. The reimbursement should take into account that glucosamine
sulphate is efficient in relieving those symptoms in some but not all patients. Therefore the efficacy and the
access to reimbursement should still be determined on individual patient basis by the physician 2-3 months
after initiation of treatment and continuously when renewing the prescription for Glucosamin Copyfarm.
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We hope you find this information helpful in your continued analysis of the reimbursement status for
Glucosamin Copyfarm and we welcome further communication with the agency in this regard.

Best regards

Orifarm_Generics A/S, (Copyfarm A/S)

-

/@%@
Vivi Beiskjzer

Department Manager Regulatory Affairs

Ortfarm Generics A/S, Energlvej 15, POB 69, DK-5260 Odense S
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Vedr.: Journal nr. 2011023887 — Glukosamin Pharma Nord

Hermed fglger svar pa Legemiddelstyrelsens brev af 2. marts 2011, omkring revurdering af
tilskudsstatus for glukosamin. Brevet er sdledes et udtryk for Pharma Nords synspunkter, som bedes
medtaget i Medicintilskudsnaevnets vurdering af tilskudsstatus for legemidlet "Glukosamin Pharma
Nord” - hvor Pharma Nord ApS er indehaver af markedsfgringstilladelsen.

Vi anerkender Medicintilskudsnavnets opfordring til revurdering af glukosamins tilskudsstatus — pé
baggrund af de nzzvnte randomiserede kliniske forspg' - men finder det afggrende at man foretager
en nuanceret gennemgang af det videnskabelige grundlag for glukosamin, séiledes der tages hgjde
for det anvendte produkt (glukosamin form, ravare/feerdigvare og fremstillingsmetode), metode /
population, samt kvalitet af publikationen — og at dette ses i sammenhang med den terapeutiske
indikation?, som Glukosamine Pharma Nord har. Det samme ggr sig siledes geldende ved
gennemgang af den nylige metaanalyse® (BMJ Meta), som Lagemiddelstyresen henviser til i
ovennavnte brev af 2. marts.

Der findes, som allerede anerkendt i paneuropziske registreringer, solid dokumentation for at
krystalinsk glukosamin sulfat (anvendt i Glukosamine Pharma Nord) “lindrer symptomer ved let til
moderat osteoartrose i knaet” - som er indikationen pa ”Glukosamin Pharma Nord” - og vi
accepterer, at det videnskabelige grundlag for symptomlindring ved let til moderat osteoartrose i
andre led, pa nuverende tidspunkt, kan betvivles. Vi mener derfor at fortsettelse af tilskud til
glukosamin produkter bgr ses i sammenheaeng med den terapeutiske indikation.

Valger Medicintilskudsnavnet at se pd BMJ Meta, er det ngdvendigt at “rense” denne publikation
for studier, som ikke har relevans i forhold til Glukosamin Pharma Nord og dettes indikation. BMJ
Meta behandler 7 studier pa glukosamin, hvoraf kun 3 studier (Reginster 2001, Pavelka 2002 og
Herrero-Beaumont 2007):
(1) er udfgrt med et produkt (krystalinsk glukosamin sulfat) som betragtes bioakvivalent til
Glukosamin Pharma Nord*
(2) er gennemfgrt pa en population som kan sammenlignes med den danske.
(3) er af den ngdvendige lengde for demonstration af effekt, af et langsomt virkende,
symptomlindrende legemiddel, som glukosamin.

1 Clegg et al., Glucosamine, chondroitine sulfate and the two in combination for painful knee osteoarthritis. N Engl J
Med. 2006 Feb 23;354(8);795-808.
Wilkens et al. Effect of Glucosamine on pain-related disability in patients with chronic low back pain and
degenerative lumbar osteoarthritis: a randomized controlled trial. JAMA. 2010 Jul 7;304(1):45-52

2 Glukosamin Pharma Nords terapeutiske indikation er, i modsetning til de fleste andre produkter pa det danske

marked, specificeret pa osteoartrose i kneet — og ikke osteoartrose, generelt,

Wandel et al. Effects of glucosamine, chondroitine, or placebo in patients with osteoarthritis of hip or knee: network

metaanalysis. BMJ. 2010 Sep 16;341:c4675.

4 Kontakt Pharma Nord for dokumentation.
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De gvrige er enten af meget kort varighed (Noack 1994), gennemfgrt pa andre led end knz
(Rozendaal 2008) eller gennemfgrt med produkter og/eller ravarer der ikke kan betragtes
biozkvivalente til Glukosamin Pharma Nord®, p& populationer® der ikke kan sammenlignes med den
danske (McAlindon 2004, Clegg 20006).

Opsummering:
Vi anerkender at der findes grundlag for vurdering af tilskudsstatus for produkter med generel

terapeutisk indikation “lindring af symptomer ved let til moderat osteoartrose” - men at man bgr
bevare tilskudsstatus for produkter med terapeutisk indikation “lindring af symptomer ved let til
moderat osteoartrose 1 knaet”.

Vi mener at det er ngdvendigt med en nuanceret gennemgang af det videnskabelige grundlag for
glukosamin og lindring af symptomer ved let til moderat osteoartrose — hvorved der bgr tages hgjde
for hvilke former for glukosamin der er anvendt, hvilke metoder og i hvilke populationer, set i
sammenhang med indikationens bredde.

Med venlig hilsen,

i
el
}zarma Nord ApS

5 Produkter baseret pd Glukosamin HCI og/eller udefinerede kvaliteter, der ikke har dokumenteret effekt. If. bl.a,
Towheed el al., Glucosamine therapy for treating osteoartritis. Cochrane database rev. 2009;2:CD002946, som
konkluderer at bl.a. Glukosamin HCI ikke har dokumenteret effekt.

6 Iflge Population & Societies, 455, April 2009 har danske kvinder gennemsnitligt BMI under 24 og mand under
25,5. Til sammenligning var gennemsnitligt BMI i patienter fra McAlindon et al. 2004 og Clegg et al. 2006,
henholdsvis hgjere end 31,0 og 31,8. Ligeledes viste det europeiske GUIDE studie at de europiske osteoartrose
patienter havde BMI pd 27,7. Markbart hgjere BMI ggr det alt andet lige svare at vise symptomlindrende effekt af
en hvilket som helst lzgemiddel i behandling er osteoartrose.
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Vedr.: Journal nr. 2011023887 — Ledamin

Hermed f@lger svar pa Legemiddelstyrelsens brev af 2. marts 2011, omkring revurdering af
tilskudsstatus for glukosamin. Brevet er saledes et udtryk for Pharma Nords synspunkter, som bedes
medtaget i Medicintilskudsnaevnets vurdering af tilskudsstatus for legemidlet "Ledamin” - hvor
Pharma Nord ApS er indehaver af markedsfgringstilladelsen.

Vi anerkender Medicintilskudsnaevnets opfordring til revurdering af glukosamins tilskudsstatus — pa
baggrund af de nzvnte randomiserede kliniske forsgg' - men finder det afggrende at man foretager
en nuanceret gennemgang af det videnskabelige grundlag for glukosamin, sdledes der tages hgjde
for det anvendte produkt (glukosamin form, ravare/feerdigvare og fremstillingsmetode), metode /
population, samt kvalitet af publikationen. Det samme ggr sig saledes galdende ved gennemgang af
den nylige metaanalyse’ (BMJ Meta), som Lagemiddelstyresen henviser til i ovennavnte brev af 2.
marts.

Der findes, som allerede anerkendt i paneuropziske registreringer, solid dokumentation for at
krystalinsk glukosamin sulfat (anvendt i Ledamin) "lindrer symptomer ved let til moderat
osteoartrose i knaet” - og vi accepterer, at det videnskabelige grundlag for symptomlindring ved let
til moderat osteoartrose i andre led, pid nuvarende tidspunkt, kan betvivles. Vi mener derfor at
fortseettelse af tilskud til glukosamin produkter bgr ses i sammenhang med den terapeutiske
indikation, og er opmerksomme pa, at dette kan ngdvendigggre en variationsansggning pa
Ledamin, hvor vi ansgger om ny indikation®, hvis Ledamin i fremtiden skal vere tilskudsberettiget.

Velger Medicintilskudsnavnet at se pd BMJ Meta, er det ngdvendigt med en nuanceret
gennemgang af denne publikation. BMJ Meta behandler 7 studier pa glukosamin, hvoraf kun 3
studier (Reginster 2001, Pavelka 2002 og Herrero-Beaumont 2007):
(1) er udfgrt med et produkt (krystalinsk glukosamin sulfat) som betragtes biozekvivalent til
Ledamin®
(2) er gennemfgrt pa en population som kan sammenlignes med den danske.
(3) er af den ngdvendige leengde for demonstration af effekt, af et langsomt virkende,
symptomlindrende laegemiddel, som glukosamin.

De gvrige er enten af meget kort varighed (Noack 1994), gennemfgrt pd andre led end kna

I Clegg et al., Glucosamine, chondroitine sulfate and the two in combination for painful knee osteoarthritis. N Engl J
Med. 2006 Feb 23;354(8);795-808.
Wilkens et al. Effect of Glucosamine on pain-related disability in patients with chronic low back pain and
degenerative lumbar osteoarthritis: a randomized controlled trial. JAMA. 2010 Jul 7;304(1):45-52

2 Wandel et al. Effects of glucosamine, chondroitine, or placebo in patients with osteoarthritis of hip or knee: network
metaanalysis. BMJ. 2010 Sep 16;341:c4675.

3 Nuveerende terapeutisk indikation for Ledamin er "Lindring af let til moderat osteoartrose”, mens andre glukosamin
produkter har "Lindring af let til moderat osteoartrose i knaet”.

4 Kontakt Pharma Nord for dokumentation.
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(Rozendaal 2008) eller gennemfgrt med produkter og/eller ravarer der ikke kan betragtes
biozkvivalente til Glukosamin Pharma Nord®, pd populationer® der ikke kan sammenlignes med den
danske (McAlindon 2004, Clegg 2006).

Opsummering:
Vi anerkender at der findes grundlag for vurdering af tilskudsstatus for produkter med generel

terapeutisk indikation “lindring af symptomer ved let til moderat osteoartrose” - men at man bgr
bevare tilskudsstatus for produkter med terapeutisk indikation "lindring af symptomer ved let til
moderat osteoartrose i knaet”.

Vi mener at det er ngdvendigt med en nuanceret gennemgang af det videnskabelige grundlag for
glukosamin og lindring af symptomer ved let til moderat osteoartrose — hvorved der bgr tages hgjde
for hvilke former for glukosamin der er anvendt, hvilke metoder og i hvilke populationer, set i
sammenhaeng med indikationens bredde.

Med venlig hilsen,

o g:ﬁzﬁ'xik%\)

( Pharma Nord ApS

5 Produkter baseret pd Glukosamin HCI og/eller udefinerede kvaliteter, der ikke har dokumenteret effekt, Jf. bl.a.
Towheed el al., Glucosamine therapy for treating osteoartritis. Cochrane database rev. 2009;2:CD002946, som
konkluderer at bl.a. Glukosamin HCI ikke har dokumenteret effekt.

6 Ifglge Population & Societies, 455, April 2009 har danske kvinder gennemsnitligt BMI under 24 og mand under
25,5. Til sammenligning var gennemsnitligt BMI i patienter fra McAlindon et al. 2004 og Clegg et al. 2006,
henholdsvis hgjere end 31,0 og 31,8. Ligeledes viste det europziske GUIDE studie at de europaiske osteoartrose
patienter havde BMI pi 27,7. Markbart hgjere BMI ggr det alt andet lige svaere at vise symptomlindrende effekt af
en hvilket som helst liegemiddel i behandling er ostecartrose.




