
Response to: ‘Concerns about report
suggesting glucosamine and chondroitin
protect against cartilage loss’ by Felson

We wish to address the comments by Felson1 regarding our
recently published article.2

This study used the osteoarthritis initiative (OAI) cohort data-
base, which offers a unique opportunity to explore the onset
and progression of knee osteoarthritis (OA) and the potential
effects of treatments on the natural progression of the disease.
Obviously, as does any observational study, such cohort has lim-
itations. The rationale behind the referenced work was to build
a study design that circumvented some of the limitations of the
OAI cohort by selecting a subpopulation of the participants. We
wanted to study, as reliably as possible, the potential disease-
modifying osteoarthritis drug (DMOAD) effects of glucosamine
(Glu) and chondroitin sulfate (CS) in a design that would mimic
a randomised controlled trial (RCT) with all of the restrictions
that such a study design could impose in the context of an
observational study. From the first-line analysis it was obvious
that the patient population was heterogeneous from a clinical
standpoint, with one of the main factors being related to disease
treatment (±analgesics/non-steroidal anti-inflammatory drugs
(NSAIDs)) and the implicit severity of the disease based on
symptoms and joint space width ( JSW). This observation was
interesting and, importantly, clinically relevant.

As outlined in the study design section, we chose to divide
the cohort into two separate groups to have a better homogen-
isation of the studied individuals than the overall population.
Clearly, participants who took analgesics/NSAIDs represented
participants that were distinct from those taking only Glu/CS,
likely reflecting the occurrence of symptoms. These two subsets
have clear distinct baseline characteristics as demonstrated in
table 1. Patients on Glu/CS and analgesics/NSAIDs were pre-
dominately women with higher body mass index (BMI), higher
baseline pain and lower JSW, to name a few, which may have
influenced subsequent cartilage volume loss. Therefore, we felt
it was completely inappropriate to combine the two cohorts
(with or without analgesics/NSAIDs), as suggested by Dr Felson,
as these two subsets are clearly different clinically and combin-
ing them would not have been logical.

Moreover, in the daily practice of a clinician, there is a natural
cleavage between the two patient populations identified in this
study; the +analgesics/NSAIDs population being the most clinically
relevant. There is, for this patient population, a desperate need to
answer the question as to whether or not treatment with agents
such as Glu/CS can offer a potential protective effect on the pro-
gression of OA. Consequently, there was clearly a clinically relevant
and practical logic to the selection of patient cohorts for this study.

In the letter, the assumption that there is no association
between Glu/CS and protection against cartilage volume loss in
patients taking analgesics/NSAIDs has to be tempered. Indeed,
in table 3, the majority of the subregions showed a higher cartil-
age volume loss over time in patients not taking Glu/CS com-
pared with those taking Glu/CS, and significance was reached
for some, as described in the Results section. Unfortunately,
when adding covariates it was difficult to demonstrate a differ-
ence in the model, due to lack of statistical power. Still, multi-
variate analysis (presented in the text of the Results section)
using BMI and the Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC) as covariates demonstrated a
numerical trend (p=0.07) for the global plateau in favour of

the subgroup taking Glu/CS, which we feel is most relevant. We
strongly believe that this merely reflects the lack of statistical
power as opposed to the absence of a therapeutic effect. The
fairly low number of eligible subjects was also a reason why we
did not match patients on analgesics/NSAIDs versus those not
treated, as suggested by Dr Felson, in order to provide balanced
groups at baseline and optimally assess cartilage loss over time.

In regard to the question of the effect of Glu/CS on the
medial versus lateral compartment, as explained at length in the
Discussion section, the effect probably relates to the severity of
the disease. To answer the clinical relevance of protecting the
lateral compartment, the finding of a preferential reduction in
cartilage loss by a drug in this compartment is consistent with
the results of a number of RCTs using MRI.3–6 Although the
exact reasons for this preferential protective effect remain
unknown, one possible explanation could be that in the lateral
compartment where cartilage lesions are less severe, the capacity
of the tissue to repair under treatment may be greater. The role
of abnormal biomechanical forces and/or malalignment could
also be factors contributing to those changes. Finally, the clinical
relevance of the protective effect of treatment on the lateral
compartment has been demonstrated in two of the previously
mentioned studies,4 5 in which a reduction in cartilage volume
in this compartment was demonstrated to correlate with a
reduction in the need for total knee replacement.7 8

Regarding the conclusion of the letter, we would like to high-
light the fact that the present findings do not stand alone but
rather complement and substantiate multiple studies (Glu9 10

and CS3 11–13), indicating that Glu and CS do have a protective
effect on cartilage loss in patients with knee OA and corroborate
with studies showing that treatment with Glu14 and CS8 15 has
a positive impact on the disease outcome.

In summary, the data of the referenced study should be analysed
in the context of all of the elements stated above. Dr Felson’s
letter does not render justice to the data presented or the complex-
ity involved in the analyses of the OAI cohort. As OA is a very het-
erogeneous disease, implying that patients will not uniformly
respond to a given therapy, it is therefore critical to identify patient
subgroups that are likely to benefit from a targeted therapy.
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