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Osteoarthritis (OA) affects almost 10% of people aged over
60 years and is associated with physical and psychosocial dis-
ability1-3 and thus with high direct and indirect costs4,5. OA
may occur as a joint-specific or a generalized disorder and
may be symptomatic or nonsymptomatic. The main symp-
toms are pain, stiffness, and disability. OA disorders are a het-
erogeneous group of conditions that result in similar patho-
logical, radiographic, and clinical features6. The knee joint is
the most common site of the disease. Radiographic progres-
sion has been well described at the knee7,8, although no corre-
lation has been found between radiographic and clinical

changes in large prospective surveys9. Therefore, the natural
history of OA disorders remains to be elucidated.

The biochemistry of OA disorders is complex and despite
considerable progress current understanding is incomplete, as
there is no serologic test for OA and no biological marker uni-
versally acknowledged as a marker of disease activity or of
prognostic value10. Briefly, chondrocytes located in a matrix
composed of proteoglycans and type II collagen11 are normal-
ly able to maintain a balance between anabolic and catabolic
processes under the influence of cytokines, hormones, growth
factors, and precursors of matrix elements12-16.

Chondroitin sulfate (CS) is a glycosaminoglycan with a
polymerized disaccharide base linked to a sulfate group. In
vitro, CS inhibits leukocyte elastase, the mediator of cartilagi-
nous degradation17. CS is marketed in European countries for
the treatment of arthritis pain. It may act as a cartilage protec-
tor by inhibiting tissue elastase and the migration of polymor-
phonuclear leukocytes, by increasing the synthesis of proteo-
glycans and thus their inhibition of interleukin 1ß (IL-1ß) in
the cartilaginous matrix, and by increasing the synthesis of
hyaluronic acid18,19. Clinical trials have shown that 3 month
treatment with CS reduces pain and improves joint func-
tion20,21.
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ABSTRACT. Objective. To assess the efficacy and safety of chondroitin sulfate (CS) 1 g/day per os compared to
placebo, in a double blind, randomized, parallel group study, with 3 months treatment followed by a 3
month posttreatment period, in patients with femorotibial osteoarthritis (OA).
Methods. The main criterion was the functional handicap assessed by Lequesne’s algofunctional index
(AFI). Secondary efficacy criteria were: self-assessed pain with activity and at rest, self-assessed impact
of OA on daily living, patient and physician assessed overall change in patient state since the previous
visit, and daily NSAID and analgesic consumption, all evaluated monthly. The main analysis was per-
formed on the intent-to-treat (ITT) population at treatment endpoint compared to baseline (Day 0).
Results. The ITT efficacy data set comprised 130 patients (63 in CS group and 67 in placebo group). At
treatment endpoint, the AFI showed greater but nonsignificant improvement in the CS than in the place-
bo group. Improvement became significant (p = 0.02) in the completer population (n = 114). In the ITT
population, all variables tended towards greater improvement in the CS than the placebo group. In the
completer population, pain at rest also significantly decreased in the CS group compared to the place-
bo group (p = 0.03), and, one month after treatment, CS had a significantly higher persistent effect than
placebo on the AFI (p = 0.01), pain with activity (p = 0.001), physician assessed patient state (p = 0.05),
and most other efficacy criteria. Adverse event rates did not differ significantly.
Conclusion. We observed a trend towards efficacy of CS 1 g/day compared to placebo with good tol-
erability after 3 month treatment, and persistent efficacy one month posttreatment. Further investiga-
tions are required to confirm this trend. (J Rheumatol 2001;28:173–81)
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We investigated the efficacy and tolerability of a 3 month
treatment with a fixed dose regimen of CS in femorotibial OA
of the knee using a total daily dose of 1 g, followed by a 3
month period without treatment to evaluate any potential per-
sistent effect of CS on symptoms.

MATERIALS AND METHODS
Design. This randomized, double blind, placebo controlled study was carried
out at 36 centers in France by either rheumatologists or general practitioners
trained in rheumatology. It was approved by an independent ethics commit-
tee and was conducted in accordance with the Declaration of Helsinki. All
patients gave written informed consent. The overall design consisted of a 7
day run-in period, a 90 day treatment period with either CS or placebo, and a
3 month followup period. After the screening and initial visits, the patients
were examined every month through Day 180.

Patients. Outpatients over 50 years old of either sex who met the following
criteria were included in the study: (1) clinically and radiographically con-
firmed OA of one or both knees according to the criteria of the American
College of Rheumatology22, (2) an algofunctional index of Lequesne (AFI) ≥
4 and ≤ 1123, (3) pain with activity ≥ 30 mm on a 100 mm visual analog scale
(VAS)24, (4) regular consumption of nonsteroidal antiinflammatory drugs
(NSAID) for 3 months, and (5) radiographic stage II-III on the Kellgren-
Lawrence scale25. In patients with OA of both knees, the most painful side
was assessed.

Patients with isolated patellofemoral OA or with surgery scheduled in the
following months or who had undergone surgery or arthroscopy within the
previous 6 months were excluded. Patients presenting with an effusion need-
ing aspiration or treated within the previous 2 months with slow acting
antiarthritic drugs [namely, CS, diacerhein, and avocado-soybean extracts
(glucosamine sulfate products are not available in France)] or with NSAID
other than those permitted during the trial under restrictive conditions were
not eligible for the study. A genu varum > 8˚, chondrocalcinosis, OA sec-
ondary to Paget’s disease, inflammation, infection, or metabolic disease were
also exclusion criteria, as were hepatic insufficiency, cardiovascular,
hematopoietic or renal diseases, insulin dependent diabetes, or past or current
duodenal ulcer for routine safety reasons.

Treatments. Treatment units consisted of either CS 500 mg or placebo in iden-
tical gelcaps. Patients in both groups were given 2 gelcaps/day per os from
Day 0 through Day 90 or withdrawal. During the 7 day run-in period, NSAID
were prohibited and replaced by acetaminophen on request (acetaminophen
per os to a maximum daily dose of 3 g). Pain medication allowed during the
trial was, first, acetaminophen for 3 days. If pain persisted, a permitted
NSAID (diclofenac, ketoprofen, naproxen) was prescribed and could be con-
tinued throughout the study. Aspirin was allowed at antiplatelet-aggregant
doses (≤ 375 mg/day). Treatments for diseases other than OA could be con-
tinued. Interactions between concomitant drugs and the test drug were not
expected to affect the study. Medications for OA other than those mentioned
above, all steroids, all analgesics (except acetaminophen) and aspirin > 375
mg/day were prohibited. Treatment compliance was checked by an accurate
count of blister packs and returned gelcaps in the case report form filled out
by the clinical investigator and checked by the clinical research associate.

Conduct of the study. The study was conducted according to European guide-
lines on good clinical practice. An independent monitoring committee veri-
fied from the outset that the study was correctly conducted and that the review
at the end of the trial was performed under strictly blind conditions.

Outcome variables. Clinical assessments were carried out at the beginning
and at the end of the run-in period and each month thereafter for 6 months.
The main criterion was the degree of functional handicap assessed by
Lequesne’s AFI for knee OA. The AFI uses a questionnaire to evaluate 3
aspects of the disease, scored 0 to 24: degree of pain or discomfort, maximum
walking distance, and difficulty in activities of daily living23.

Six secondary criteria of efficacy were determined before the start of the
trial: (1) self-assessed pain with physical activity on VAS, (2) self-assessed

pain at rest (VAS), (3) self-assessed effect of OA on daily activity (VAS), (4)
overall assessment of patient state by the investigator (change since the pre-
vious visit on a verbal scale: “better,” “unchanged,” or “worse”), (5) self-
assessed overall patient state change since the previous visit (verbal scale:
“much worse,” “somewhat worse,” “unchanged,” “better,” “much better,”
and VAS), (6) consumption of permitted NSAID and analgesics based on the
patient’s diary records. Daily consumption during the treatment period (Day
0 through Day 90) and after treatment (Day 90 through Day 180) was
expressed as units/day according to an equivalent scoring system between
NSAID26.

Safety was assessed by recording adverse events (AE) spontaneously
reported by the patients at each visit. Vital signs and routine laboratory tests
(hematology and clinical chemistry variables) were also evaluated.

Statistical analysis. Data were entered into a database using specific software
(CLIO). An independent data monitoring committee carried out a blind
review to verify the protocol and finalize methods of analysis. SAS programs
were used for statistical analysis and the level of significance was defined as
p < 0.05 before the study. For the main efficacy criterion (AFI), calculated
sample size was 54 per group based on a 2 point difference between groups
on the AFI at 3 months, assuming an alpha level = 0.05 (2 sided), beta level
= 0.20, and standard deviation = 3.7, based on previous study results27.

The main analysis was performed on the outcome measures at 3 months.
This analysis was performed on the intention-to-treat population (ITT), tak-
ing all randomized patients into account, and using the last observation car-
ried forward technique28. Intergroup comparison for the main criterion was
done by analysis of covariance, using the baseline value as covariate at treat-
ment endpoint and at each visit in the various populations. The same tech-
nique was used for most secondary criteria assessed by VAS (pain and effect
of OA on activity). Student’s t test was used for the other continuous vari-
ables, the chi-square test for dichotomous variables, and Wald’s test accord-
ing to the cumulative logit response model29 for ordinal variables.

RESULTS
Population characteristics and comparability. One hundred
thirty-two patients were randomized. Only one patient (CS
group) was lost to followup just after Day 0. The remaining
131 patients made up the population for the ITT safety analy-
sis. One patient in the placebo group who was wrongly includ-
ed (treated with avocado-soybean extracts until inclusion)
withdrew prematurely at Day 8. The remaining 130 patients
made up the population for the ITT efficacy analysis. Two
other populations were of interest for the efficacy analysis: (1)
the per-protocol (PP) population (116 patients), which exclud-
ed patients who experienced inefficacy or an adverse event
during treatment and withdrew prematurely (7 patients in each
group between Day 0 and Day 90), (2) the completer popula-
tion (114 patients), which excluded patients who had no eval-
uation during the posttreatment period (one patient in each
group) (Figure 1).

There was no difference between groups regarding base-
line characteristics (Table 1) or medical, surgical, or family
history, except for a 13% incidence of hepatobiliary surgery in
the CS group versus 0% in the placebo group (p = 0.002).
Good compliance (defined as a consumption ratio of
80–110%) was assessed in 95.6% and 90.5% of the placebo
and CS groups, respectively (p = 0.31). There was no change
in the AFI or in the pain with activity between Day –7 and
Day 0 (period of NSAID washout. See Table 2).

Efficacy results. Per-treatment effect. In the ITT population (n
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= 130), mean AFI decrease from baseline at the end of treat-
ment (main analysis) was 1.6 ± 3.1 in the placebo group and
2.4 ± 3.1 in the CS group. This 0.8 point difference did not
reach statistical significance (p = 0.12). Similarly, whatever
the secondary efficacy criterion studied, the between-group
difference, although reflecting greater improvement in the CS
group than in the placebo group, never reached strict statisti-
cal significance in the ITT endpoint analysis (Table 3).

Nevertheless, the between-group difference reached border-
line significance for 2 criteria: mean decrease from baseline of
self-assessed pain at rest (p = 0.08) and changes in overall
patient state since the previous visit as assessed by the inves-
tigator (p = 0.09).

Further, endpoint analysis in the completer population (n =
114) showed a statistically significant 1.2 point difference in
mean AFI decrease from baseline: 1.7 ± 3.1 versus 2.9 ± 2.5

Mazieres, et al: Chondroitin sulfate in OA 175

Figure 1. Patients and study course.
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in the placebo and the CS group, respectively (p = 0.02). The
between-group difference in mean decrease from baseline of
self-assessed pain at rest was also statistically significant: 8.8
± 21.9 mm versus 16.9 ± 21.0 mm in the placebo and the CS
groups, respectively (p = 0.03) (Table 4).

Persistent effect (completer population, n = 114). One month
after the end of the treatment period, a statistically significant
between-group difference in favor of the CS group persisted
or appeared for most efficacy criteria (Table 5): 
(1) mean AFI decrease from baseline of 1.4 points: 1.8 ± 3.1
versus 3.2 ± 3.0 in the placebo and the CS group, respective-
ly (p = 0.01); (2) self-assessed pain with activity: 18.1 ± 24.9
mm versus 32.8 ± 22.1 mm in the placebo and the CS group,
respectively (p = 0.001); (3) self-assessed pain at rest: 10.9 ±
21.3 mm versus 19.1 ± 21.8 mm in the placebo and the CS
group, respectively (p = 0.03); (4) effect of OA on daily liv-
ing: 14.1 ± 26.9 mm versus 30.5 ± 24.3 mm in the placebo and
the CS group, respectively (p = 0.001); (5) self-assessed over-
all patient state improved after the treatment endpoint (Day

90): 9.4 mm of difference (p = 0.02), as did physician assessed
overall patient state: 26% worsening and 35% improvement
versus 9% and 42% in the placebo group and the CS group,
respectively (p = 0.05) (Table 5).

Two and 3 months after treatment discontinuation, a
between-group difference in favor of the CS group persisted
for mean AFI decrease from baseline and for each secondary
criterion assessed by VAS, but it no longer reached statistical
significance. The time effect on AFI in the completers is pre-
sented in Figure 2, which shows a gradual split of the 2
curves, which appeared to be maximal at one month after
treatment discontinuation.

Safety. There was no difference in mean exposure (days)
between CS (88 ± 14) and placebo recipients (84 ± 22) (p =
0.44). Four patients taking CS and 3 patients taking placebo
dropped out because of adverse events. Of the 131 patients
with safety data in the ITT population, 21 (31%) in the place-
bo group and 28 (44%) in the CS group had at least one minor
adverse event during the treatment period (p = 0.11). Only
gastrointestinal and respiratory adverse events showed signif-
icant differences between groups (p = 0.04 and 0.05, respec-
tively), with more adverse events in the CS group. There was
no significant difference between groups in vital signs or clin-
ical chemistry and hematology variables. Two patients in the
CS group had a serious adverse event during treatment (dys-
phagia and surgery for cataract). No serious adverse event was
judged to be drug related by the investigator or the sponsor.

DISCUSSION
Main findings. Based on differences seen with most variables
we conclude that chondroitin sulfate at a dosage of 1 g/day
leads to improvement with good tolerability in patients with
OA of the knee. Although analysis of the main criterion (algo-
functional index) in the ITT population at endpoint did not
reach statistical significance (p = 0.12), there was a trend to
improvement increasing over time in the CS population
(between-group comparison at Day 0, p= 0.76; at Day 30 to
Day 0, p = 0.08; and at Day 90 to Day 0, p = 0.06). In the com-
pleter population, the AFI decreased significantly at endpoint
(p = 0.02). In both ITT and completer populations, the AFI
decreased at endpoint by a mean of 27.3–32.6% in the CS
group compared with 18.6–19.1% in the placebo group.

This strong presumption of the efficacy of CS was rein-
forced by: (1) better results of endpoint analyses of the
secondary efficacy criteria; (2) the positive relation between

The Journal of Rheumatology 2001; 28:1176

Table 1. Comparative baseline characteristics of the 130 randomized treated
patients (ITT population).

Characteristics Placebo Group, Chondroitin p*
n = 67 Sulfate Group,

n = 63

Age (yrs) 66.9 ± 8.0** 67.3 ± 7.8 0.77
Female, % 78 71 0.39
Body mass index 28.9 ± 4.8 29.2 ± 5.1 0.73
Knee OA localization, %

Medial 84 84
Lateral 1 3 0.78
Both 15 13

Unilateral knee OA, % 21 34 0.13
Associated femoropatellar OA, % 38 51 0.15
Symptom severity

Algofunctional index 8.9 ± 1.7 8.8 ± 1.5 0.76
Pain with activity (VAS, mm) 53.0 ± 13.6 54.4 ± 14.4 0.56
Pain at rest (VAS, mm) 27.7 ± 19.7 29.9 ± 18.9 0.53
Patient’s overall assessment 

(VAS, mm) 49.4 ± 18.5 51.9 ± 18.1 0.44
Kellgren-Lawrence severity

Stage II, % 54 59 0.62
Stage III, % 46 41

*Statistical significance determined by Student t test (continuous variables
with normal distribution), Mann-Whitney U test (continuous variables with
abnormal distribution), or chi-square test (dichotomous variables). **Values
are mean ± SD or percentages.

Table 2. Comparison of variables between Day –7 and Day 0 (period of NSAID washout) in the ITT population (n
= 130).

Placebo, n = 67 Chondroitin Sulfate, n = 63
Day –7 Day 0 p Day –7 Day 0 p

Algofunctional index 9.0 ± 1.7 8.9 ± 1.7 0.67 8.8 ± 1.6 8.8 ± 1.5 0.60
Pain with activity (VAS, mm) 51.7 ± 12.8 53 ± 13.6 0.02 54.3 ± 13.7 54.4 ± 14.4 0.78
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Table 3. Efficacy analysis at treatment endpoint (Day 90) in the ITT population (n = 130).

Placebo, CS, p†

n = 67 n = 63

Day 90* – Day 0 (baseline)

Algofunctional index (main criterion) –1.6 ± 3.1 –2.4 ± 3.1 0.12A
Pain with activity (VAS, mm) –19.7 ± 22.8 –26.0 ± 23.3 0.15A
Pain at rest (VAS, mm) –8.0 + 21.2 –14.9 ± 21.8 0.08A
Effect of OA on daily living (VAS, mm) –18.1 ± 25.0 –24.2 ± 25.1 0.25A

Day 90* – Day 60 (previous visit)

Self-assessment
VAS 38.8 ± 18.7 36.1 ± 21.5 0.45S
Verbal scale, %

Worsened 9 11
Unchanged 46 35 0.35W
Improved 45 54

Physician assessment
Verbal scale, %

Worsened 7 13
Unchanged 52 33 0.09W
Improved 40 54

Values at Day 90*

NSAID consumption, units/day (n = 27) (n = 35) 0.48S
13.0 ± 22.0 8.2 ± 11.7

Acetaminophen consumption, mg/day (n = 63) (n = 58) 0.25S
652 ± 657 544 ± 664

*Values at Day 90: observed value or last observation carried forward (LOCF). Values are mean ± SD or percent-
ages. †A: ANCOVA, S: Student test, W: Wald test.

Figure 2. Decrease in algofunctional index over time (mean ± SEM) in the completers (n = 114).
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the baseline AFI value and its degree of decrease at endpoint
in the CS group only (regression analysis; p = 0.05) (Figure
3); (3) the significantly greater persistent effect of CS over
placebo at one month posttreatment observed in the com-
pleters for the main criterion (p = 0.01) and most of the sec-
ondary efficacy criteria.

Consumption of NSAID and analgesics showed no signif-
icant between-group differences, though consumption was
consistently less in the CS group at endpoint.

Methods and validity of the study. The study design followed
the guidelines of the Osteoarthritis Research Society30 for
phase III trials of slow acting symptom relieving drugs
(SASRD). It thus also analyzed the treatment and posttreat-
ment drug response of the per-protocol and completer popula-
tions. Knee OA is also affected by the risk factors of age, obe-
sity, major physical trauma, repetitive joint use, anterior cru-
ciate ligament insufficiency, and meniscal damage or menis-
cectomy31. These factors were taken into account in this
study: both CS and placebo groups had a similarly higher per-
centage of women than men and the same degree of prestudy
treatment and surgical intervention for OA. This study did not
take into account psychosocial factors, which are known to
influence pain and disability32. The ITT population used for
the principal analysis represented 94% of the randomized

population and corresponded closely to the criteria (95%) val-
idated for ITT populations by Gillings and Koch33. Analyses
of the PP and completer populations were equally representa-
tive because they corresponded, respectively, to 89% and 88%
of the randomized population, meeting the criteria (> 80%)
validated for these populations by the same authors.

Clinical relevance. We tested the efficacy and tolerability of
CS 500 mg at a dose of 2 gelcaps/day. Current therapy for OA
consists of NSAID and analgesics, which are presumed to act
via their antiinflammatory effects despite the fact that OA is
considered to be a noninflammatory disease, except during
flares. The other major group of orally available drugs inves-
tigated for use in OA consists of SASRD such as CS, glu-
cosamine sulfate, diacerhein, avocado-soybean extracts, and
S-adenosyl-methionine. In other studies comparing CS and
placebo, there was no significant improvement in the algo-
functional index in the active treatment group until Month 4,
during the posttreatment phase27, or at Months 3 or 6 during
the treatment phase34-36. Similarly, a recent study compared
CS 800 mg versus placebo in knee OA37. The treatment peri-
od was 3 months followed by 3 months without treatment,
after which the cycle was repeated once. Significant differ-
ences in the AFI and pain (VAS) were observed only at Month
9, at the end of the second treatment period. Similarly, in the

The Journal of Rheumatology 2001; 28:1178

Table 4. Efficacy analysis at treatment endpoint (Day 90) in the completer population (n = 114).

Placebo, CS, p†

n = 59 n = 55

Day 90* – Day 0 (baseline)

Algofunctional index (main criterion) –1.7 ± 3.1 –2.9 ± 2.5 0.02A
Pain with activity (VAS, mm) –20.7 ± 23.6 –29.5 ± 21.6 0.07A
Pain at rest (VAS, mm) –8.8 ± 21.9 –16.9 ± 21.0 0.03A
Effect of OA on daily living (VAS, mm) –19.2 ± 25.8 –27.1 ± 23.1 0.15A

Day 90* – Day 60 (previous visit)

Self-assessment
VAS 37.4 ± 18.4 34.0 ± 20.9 0.35S
Verbal scale, %

Worsened 7 7
Unchanged 46 38 0.84W
Improved 47 54

Physician assessment, %
Verbal scale

Worsened 5 9
Unchanged 53 36 0.19W
Improved 42 55

Values at Day 90*

NSAID consumption, units/day (n = 24) (n = 29) 0.95W
9.2 ± 15.4 0.2 ± 12.6

Acetaminophen consumption, mg/day (n = 56) (n = 50) 0.55W
647 ± 664 594 ± 697

*Values at Day 90: observed value or last observation carried forward (LOCF). Values are mean ± SD or percent-
ages. †A: ANCOVA, S: Student t test, W: Wald test.
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study by Rovati and colleagues38 using glucosamine sulfate,
the AFI did not significantly differ between active drug and
placebo groups until 2 months posttreatment. Diacerhein plus

tenoxicam39 and S-adenosyl-methionine plus analgesics and
NSAID40 resulted in a significant difference between groups
in the AFI earlier and during the active treatment phase.

Mazieres, et al: Chondroitin sulfate in OA 179

Figure 3. Changes in algofunctional index (AFI) at endpoint from baseline according to baseline AFI values in per-
protocol patients (n = 116). There was a significant positive relation between baseline AFI value and its degree of
decrease at endpoint in the CS group only.

Table 5. Persistent effect analysis one month posttreatment in the completers (n = 114).

1 Month Posttreatment
Placebo, CS, p†

n = 57 n = 55

Day 120 – Day 90

AFI (Lequesne index) –1.8 ± 3.1 –3.2 ± 3.0 0.01A
Self-assessed pain with activity (VAS, mm) –18.1 ± 24.9 –32.8 ± 22.1 0.001A
Self-assessed pain at rest (VAS, mm) –10.9 ± 21.3 –19.1 ± 21.8 0.03A
Self-assessed effect of OA on daily living 

(VAS, mm) –14.1 ± 26.9 –30.5 ± 24.3 0.001A
Self assessment

VAS (mm) 45.6 ± 21.6 36.2 ± 21.9 0.02S
Verbal scale, %

Worsened 23 9
Unchanged 46 44 0.27W
Improved 31 47

Physician assessment
Verbal scale, %

Worsened 26 9
Unchanged 39 49 0.05W
Improved 35 42

Values at Day 120

NSAID consumption, units/day (n = 19) (n = 18) 0.95S
11.1 ± 18.0 10.2 ± 13.9

Analgesic consumption, mg/day (n = 31) (n = 39) 0.26S
745 ± 682 651 ± 724

*Values are mean ± SD or percentages. †A: ANCOVA, S: Student t test, W: Wald test.
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Therefore, length of treatment with SASRD is a salient issue,
and early efficacy in OA may rely for the most part on the
slow acting symptomatic treatments that are often concomi-
tantly prescribed in routine practice. Nevertheless, NSAID
and analgesics can have unwanted gastrointestinal side
effects41 that limit their longterm use, and they are still
responsible for some life threatening complications.

The rather late development of efficacy of SASRD may be
related to their likely mechanism of action at the joint, which
includes, for CS, downregulation of chondrocyte receptors for
IL-1, leading to a decrease of proteoglycan degradation42.
This latter action has led to further insight into SASRD as dis-
ease modifying agents, and studies in “chondroprotection” are
continuing.

Limitations of the study. Although the design of the study was
rigorous, there were nonetheless limitations due to the choice
of preplanned populations and duration of the study periods.
It is important to include the completer population in both the
treatment and posttreatment periods of trials of SASRD
because the duration of compliant treatment is crucial to the
efficacy of these medications.

Also inherent in our study design were subjective criteria
with a great deal of individual variability and a considerable
placebo response, perhaps due to psychosocial factors that are
difficult to quantify33. A recent review of the literature evalu-
ated the placebo effect in 6 trials involving SASRD. In these
trials, the AFI was between 11.4 and 31.7%43. In the present
work, the placebo effect at treatment endpoint ranged between
18 and 20% depending on the populations analyzed. It is
therefore of note that the observed difference between treat-
ment and placebo at Day 90 was somewhat smaller than
planned and this may have contributed to the failure of some
analyses to reach full statistical significance.

Additional difficulties were a scarcity of published data to
support sample size calculation, and that the appropriate base-
line level of AFI for clinical trials is not precisely defined.
Previous estimates of treatment effect27,44 showed differences
in the AFI averaging 2.0 and 1.5 points, the former at Day 60
and the latter at Day 90 in groups treated with CS. Mean base-
line AFI levels were been 11 and 10.7, respectively, whereas
in our trial they ranged between 8.8 and 9.0, depending on the
population analyzed. Thus, the likelihood of a 2 point differ-
ence, a value already at the upper limit of the point difference
in published data, was lessened, as confirmed by the signifi-
cant positive relation between baseline AFI value and its
degree of decrease at endpoint in the CS group only (Figure
3). Our post hoc analysis was carried out to determine the
sample size required to reach truly significant differences.
Each group had to comprise 150 patients.

Further, the protocol systematically excluded concomitant
treatment with NSAID. Although historical comparisons must
be made with caution, other studies with CS that included AFI
evaluation and allowed pretreatment or concomitant treatment
with NSAID have shown enhanced efficacy44. It is therefore

likely that the best therapeutic compromise includes NSAID
use at the onset of treatment with an SASRD, rather than
SARSD alone45.

Finally, the optimal dose of CS remains to be defined and
the published data involve doses of 1 to 2 g. There is no clear
indication in the literature that “the higher the dose, the
greater the effect.” Our study suggests that a daily dose of 1 g
may be sufficient to relieve symptoms. Nevertheless, it is
uncertain whether the usual scales provide enough discrimi-
nation among doses for SASRD46.

Projects for further research include a study with the same
dose of CS but longer treatment duration, a larger series of
patients, and use of other well established concrete measures
of function such as the WOMAC index47, as well as the
Lequesne algofunctional index.
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