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LACK OF A CLEAR DISEASE MODIFYING ACTIVITY OF
CELECOXIB IN TREATMENT OF END-STAGE KNEE
OSTEOARTHRITIS: A RANDOMIZED OBSERVER BLINDED
CLINICAL TRIAL
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J.W.J. Bijlsma’, J.M. van Laar', FJ.P.G. Lafeber', S.C. Mastbergen'.

" Rheumatology and Clinical Immunology, University Medical Centre Utrecht,
Utrecht; 2 Rheumatology; ° Orthopedics, Sint Franciscus Gasthuis, Rotterdam,
Netherlands

Background: Several studies suggest that celecoxib has beneficial effects on
degenerated cartilage (1, 2). Together with effects on synovial tissue and bone,
celecoxib was postulated to have disease modifying osteoarthritic drug (DMOAD)
activity.

Objectives: This study evaluated the DMOAD activity of celecoxib, a selective
cyclooxygenase 2 (COX-2) inhibitor compared to no treatment and naproxen,
treating end-stage knee osteoarthritis (OA), after in vivo exposure using detailed
ex vivo tissue analyses.

Methods: 172 patients with end-stage knee OA were randomized to 4 groups
and treated for 4 weeks prior to knee replacement surgery: celecoxib 2dd200g,
naproxen 3dd250mg, celecoxib 2dd200mg stopped 3 days prior to surgery, or no
treatment. To determine if treatment had reached the joint, intra-articular COX-2
expression was determined by Western Blot analysis in the celecoxib until surgery
and no treatment group, considering these as most extremes. Proteoglycan
release, as primary outcome and content were determined by staining and
precipitation of glycosaminoglycans (GAGs) with Alcian Blue. Release of newly
formed proteogylcans, as a measure of proteoglycan retention, was determined
by loss of 3S02-labeled GAGs in culture medium by precipitation of GAGs
and subsequent liquid scintillation analysis. Synovial tissue inflammation markers
interleukin-1p (IL-1B) and tumor necrosis factor-o (TNF-a) were determined by
Enzyme Linked Immuno Sorbet Assay (ELISA) and nitric oxide (NO) production
by standard Griess reaction. Western Ontario and McMaster University (WOMAC)
questionnaire was used to evaluate clinical parameters.

Results: Intra-articular COX-2 expression was significantly decreased in both
cartilage and synovial tissue (figure 1) indicating proper in vivo exposure of the
treatment.

Despite this reduction, no significant effect on proteoglycan release, retention or
content was found for none of the treatment groups (table 1). Synovial tissue
showed only a small decrease in nitric oxide levels in celecoxib treated patients.
No clear clinical effects could be observed as indicated by the WOMAC scores.
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Figure 1. Intra-articular amount of COX-2. The COX-2 levels in cartilage (A) and synovial tissue (B) of the no
treatment group and celecoxib until surgery group. Resuits are presented for each individual patient (dots) and
mean £ SEM (dash with whiskers). P-values are given for celeconb trealed group compared to no treatment
group. Due to limited amount of tissue available the analyses of COX-2 for cartilage was limited 1o 18 treated
and 25 non-treated patients and for synovial tissue to 31 treated and 16 non-treated patients.

Table 1: Effects of 4 week with or nap on cartilage y. synovial tissue
inflammation and WOMAC scores. Results are expressed as means (SD) and P-values represent comparison with no
treatment

No Celecoxib Celecoxib -3 Naproxen
treatment
Mean (SD) Mean (SD) P-value Mean (SD) P-value Mean (SD) P-value
Cartilage biochemistry
% total PG release 12 (4.36) 11 (2.86) 0630 11 (261) 0826 12 (3.98) 0720
9 newly formed 15 (897) 14 (548) 0.795 13 (4.54) 0531 15(7.29) 0755
PGrelease
PG content 25 (6.63) 24 (4.81) 0525 25 (461) 0901 23 (6.02) 0243
Synovial tissue
inflammation
- IIP production 17.88 (4502) 1571 (2824) 0.901 1404 (1986) 0481 11.44 (17.09) 0280
(pa/mi/mg tissue)
TNF-a production 2.70 (2.56) 244 (242 0.655 393 (521) 0393 235 (07N 0.985
(pg/mi/mg tissue)
NO production 0.08 (0.04) 0.06 (0.05) 0.041 0.07 (0.06) 0270 0.09 (0.09) 0.745
(uM/mg tissue)
WOMAC change after
treatment
Pain =393 (1164 213 (1809) 0127 4.91 (14.40) 0.026 046 (12.21) 0258
Stiffness 313 (21.74) 365 (20.01) 0.865 10.19 (19.62) 0245 6.00 (14.03) 0363
function ~182(895) 298 (1518) 0115 207 (14.50) 0191 173 (1239) 0193
Total -1.76 (8.03) 280 (15.12) 0.109 344 (1384) 0124 187 (10.77) 0138

No treatment (n=38); Celecoxib until surgery (n=34); Celecoxib -3 represents celecoxib stopped 3 days before
surgery (n=33); Naproxen stopped 3 days before surgery (n=32). P-values represent comparison to no-
treatment group.

Conclusions: No effect of a 4-week in vivo celecoxib treatment on joint tissue
in knee OA patients could be detected, although decreased expression of COX-2
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confirmed its intra-articular availability. Effects on synovial inflammatory mediators

and clinical outcome were very limited. No adverse effects were found either. As

such the previous reported disease modifying effects of celecoxib in in vitro and
pilot clinical studies could not unambiguously be confirmed in this randomized trial.
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IN PARALLEL WITH WEIGHT LOSS AND THEIR
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Background: Untoward effects of pro-inflammatory cytokines on a chondrocyte
are implied in pathogenesis of osteoarthritis (OA), while adipokines would enhance
these pathogenetic mechanisms and facilitate maintenance of inflammation and
progression of OA when the latter is associated with obesity.

Objectives: To asses dynamic changes of adipokine (leptin) and pro-inflammatory
cytokines (IL-6, TNF-a) levels and their relationship with clinical manifestations of
knee OA in pts losing weight during orlistat therapy.

Methods: The study included 50 female pts aged 45-65 years with knee OA,
Kellgren-Lawrence stage II-ll, and obesity (BMI>30kg/m?). Pts form Group 1
(n=25) were receiving orlistat 120 mg x 3 times a day for 6 month combined
with low-caloric diet and therapeutic physical exercise. Pts from Group 2 (n=25)
were administered only low-caloric diet and therapeutic physical exercise for 6
month. Anthropometry data (height, body weight, BMI), WOMAC and quality of
life EQ-5D scores, as well as serum levels of leptin, IL-6 and TNF-a using ELISA
were assessed at baseline and at 6 months in all pts.

Results: Following pharmacological and non-pharmacological therapy of obesity
in pts with knee OA subjects from Group 1 reduced their body weight by 10,07%
(p<0,05), and pts from Group 2 - by 0,84% (p>0,05). At baseline pts from
both groups did not differ (p>0,05) by leptin, IL-6 and TNF-a levels. Decreased
leptin levels were documented in pts from Group 1 after 6 months of orlistat
therapy (p=0,05), which directly correlated with body weight loss (r=0,5, p=0,02),
total WOMAC score reduction r=0,5, p=0,01), and score reduction in WOMAC
subscales measuring pain r=0,5, p=0,01; stiffness r=0,4, p=0,04; and functional
insufficiency r=0,4, p=0,03, thus reflecting improvement of OA symptoms; and
inversely correlated with increased EQ-5D score (r=-0,4, p=0,03) reflecting
improvement in quality of life. Besides, orlistat therapy was associated with
decreased IL-6 levels (p<0,05). Both groups demonstrated high TNF-a levels,
although some insignificant decrease was noticed in Group 1 (p=0,14) following
weight loss with orlistat therapy. Persisting leptin, IL-6 and TNF-a levels were
registered in pts from Group 2, who maintained their body weight following only
life-modifying therapy of obesity. Clear correlations between IL-6 and TNF-« levels
and changes in body weight and clinical manifestations of OA were not found in
both groups.

Conclusions: Significant decrease in leptin and IL-6 levels were observed in
knee OA pts following orlistat therapy and associated weight loss. There was
a direct correlation between decreased leptin levels and body weight loss, as
well as reduction in WOMAC scores reflecting improvement of knee OA clinical
manifestations, and inverse correlation with EQ-5D score resulting in quality of life
improvement. Therefore, body weight loss following pharmacotherapy of obesity
is associated not only with improvement of OA clinical symptoms, but also with
down-regulation in production of pro-inflammatory leptin and IL-6, most probably
resulting in reduction of meta-inflammation in obese pts with OA.
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NON-PHARMACOLOGICAL THERAPY OF OBESITY ON THE
CLINICAL MANIFESTATIONS OF OSTEOARTHRITIS

E. Strebkova, L. Alekseeva. Nasonova Research Institute of Rheumatology,
Moscow, Russian Federation

Background: Osteoarthritis (OA) and obesity are inter-related and most challeng-
ing conditions for the public health, leading to significant deterioration in quality of
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life. Obesity is considered to be associated with the incidence and progression of
OA, thus weight loss is of paramount importance in OA management.
Objectives: To evaluate the efficacy of pharmacological and non-pharmacological
therapy of obesity in pts with knee OA.

Methods: The study included 50 female pts aged 45-65 years with knee OA,
Kellgren-Lawrence stage II-ll, and obesity (BMI>30kg/m?). Pts form Group 1
(n=25) were administered orlistat at 120 mg x 3times a day for 6 month alongside
with low-caloric diet and therapeutic physical exercise. Pts from Group 2 (n=25)
adhered to life-modifying therapy only, i.e. low-caloric diet and therapeutic physical
exercise for 6 month. Anthropometry data (height, body weight, BMI), as well as
WOMAC and quality of life EQ-5D scores were assessed at baseline, at 6 and 12
months (i.e, 6 months after discontinuation of therapy) after initiation of treatment
in all pts.

Results: After 6 months of pharmacological therapy pts from Group 1 achieved
significant mean weight loss by 10,07% (p<0,05), while pts from Group 2
with non-pharmacological therapy demonstrated only <1% (0,84%) (p>0,05)
weight loss. Pts receiving pharmacological therapy with orlistat demonstrated the
following improvements by WOMAC subscales: pain reduction by 52,5% (p<0,05),
stiffness reduction by 47,98% (p<0,05), and 51,55% function improvement, while
total WOMAC score improved by 51,49% (p<0,05). Respective WOMAC subscale
scores in pts from Group 2 were considerably less impressive vs Group 1. Pts
from Group 1 demonstrated statistically significant improvement in the quality of
life by 52,27% EQ-5D (p<0,05). EQ-5D score remained unchanged only in 2
pts from Group 1 who failed to lose weight. During the following 6 months after
discontinuation of orlistat pts from Group 1 regained 5,6% of their body weight
(p<0,05) (Fig.1), which was associated with OA worsening OA (deterioration
of pain by 42,63% (p<0,05) WOMAC, and total WOMAC score decrease by
23,15%). After 12 months of follow up pts from Group 2 showed body weight
loss by 3,5%, and continuing decrease of pain in knee joints by WOMAC pain
subscale, reaching 22,3% (p<0,05) as compared to baseline.

Fig 1. Body weight dynamics during the study

104
102
100
98
96
94
92
20
88

@1 group
@ 2 group

0 6 12

Conclusions: The results of our study demonstrate significant >10% weight
loss in OA pts induced by orlistat therapy. Such a noticeable weight loss was
associated with reduced pain intensity, improved function and quality of life in
OA pts. Partial regain of body weight during 6 months after discontinuation of
orlistat was accompanied by worsening of OA clinical course. Thus, effective
maintenance of optimal body weight in OA pts requires longer pharmacotherapy
of obesity.
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Background: Hand osteoarthritis (OA) affects the interphalangeal (IP) joints
but also the first carpometacarpal (CMC1) joint in the thumb base. Previous
ultrasonography (US) studies of the IP joints have shown that inflammatory and
structural features are frequently present and associated with clinical signs and
symptoms. Until now, US studies specifically assessing the CMC1 joint have not
been performed.

Objectives: To investigate associations between inflammatory features, structural
damage and pain in CMC1 OA.

Methods: Cross-sectional data of 87 hand OA patients participating in the
EChography in Hand OA (n=63) and the Etanercept in Hand OA (n=24) study
at the Leiden University Medical Center were used in this analysis. Both CMC1
joints were assessed with US for synovial thickening, effusion and power Doppler
signal (PDS) on a 0-3 scale by experienced ultrasonographers. Presence of
pain upon palpation of the thumb base was assessed by trained research
nurses on the same day as the US. Hand radiographs were scored blinded
for clinical and US features, according to the Osteoarthritis Research Society
International atlas for osteophytes (0-3), joint space narrowing (JSN, 0-3),
sclerosis (0—1) and malalignment (0—1) in the CMC1 joint. Risk ratios (RRs)
with 95% confidence intervals (Cls) were calculated using generalized estimating
equations to investigate associations between US or radiographic features and
thumb base pain on joint level.
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Results: Of 87 patients (mean age 60.3 years, 82% women, mean BMI 27.2
kg/m?) 174 CMCH1 joints were assessed, of which 54 (31%) were painful. The
US features synovial thickening, effusion and PDS were found in 26%, 33%
and 25% of the joints, respectively. Radiographic features were present in 55%
(osteophytes), 79% (JSN), 20% (sclerosis) and 12% (malalignment) of the joints.
No associations were seen between inflammatory US features and pain upon
palpation of the thumb base (Table). However, osteophytes and sclerosis were
associated with more pain (RR 2.5 [95% CI 1.4 to 4.6] for osteophytes grade 3
versus no osteophytes, and RR 2.0 [95% CI 1.3 to 3.2] for presence of sclerosis).
Other radiographic features (JSN, malalignment) showed a trend for increased
risk of pain on palpation, and for osteophytes and JSN a dose-response relation
was apparent.

Table. Associations of US and radiographic features with pain on
palpation in thumb base OA (n=171 joints*)
Tenderness yes/no, n RR (95% Cl)

US features
Synovial thickening

Absent 40/85 1

Grade 1 10/22 1.1(0.6-1.8)

Grade 2/3 4/10 0.9 (0.4-2.4)
Effusion

Absent 35/79 1

Grade 1 13/25 0.8(0.4-1.5)

Grade 2/3 6/13 0.8(0.3-2.0)
Power doppler signal

Absent 41/86 1

Grade 1 8/24 0.9(0.5-1.6)

Grade 2/3 5/7 1.2(0.7-2.0)
Radiographic features
Osteophytes

Absent 18/58 1

Grade 1 16/40 1.2(0.7-2.2)

Grade 2 11/13 1.5(0.7-2.9)

Grade 3 9/6 2.5(1.4-4.6)
Joint space narrowing

Absent 8/27 1

Grade 1 36/77 16(0.8-33)

Grade 2 7/9 2.1(0.8-5.3)

Grade 3 3/4 2.5(0.9-7.0)
Sclerosis

Absent 38/104 1

Present 16/13 2.0(1.3-3.2)
Malalignment

Absent 44/107 :

Present 10/10 1.4(0.7-2.7)

*3 joints no information on tenderness. Cl, confidence interval; n,
number; OA, osteoarthritis; RR, risk ratio; US, ultrasound.

Conclusions: Radiographic features, especially osteophytes and JSN, were
prevalent and more frequently present than US inflammatory features in the
CMCH1 joints of hand OA patients. In contrast to what is known from studies in IP
joints, the presence of inflammatory US features was not associated with pain in
the thumb base, but structural damage was. These results suggest differences in
etiology of pain in thumb base compared to IP OA, with a larger role for structural
damage in thumb base OA.
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Background: Hand OA affects the interphalangeal (IP) and thumb base joints
(first carpometacarpal [CMC1] and scaphotrapeziotrapezoid [STT]). Much is still
unknown about the pathophysiology of thumb base OA. Magnetic resonance
imaging (MRI) studies have led to new insights in IP OA, but in absence of a
scoring system thumb base MRI studies are lacking.

Objectives: Investigate the prevalence of MRI synovitis and BMLs in the thumb
base, and their association with pain, using the novel OMERACT thumb base OA
MRI scoring system (TOMS)'.

Methods: Cross-sectional data of the Hand OSTeoArthritis in Secondary care
(HOSTAS) study, including consecutive patients diagnosed by their treating
rheumatologist with primary hand OA, were used. Patients with an MRI of the
right thumb base at baseline were included in the analysis. MRIs were scored by
two readers using the TOMS for synovitis and bone marrow lesions (BMLs) in
the CMC1 and STT joints (grade 0-3). BMLs were evaluated in the proximal and
distal joint parts separately, resulting in a 0—6 and 0-9 sum score for CMC1 and
STT, respectively. Pain on palpation of the thumb base was assessed by trained
research nurses. Hand radiographs were assessed for presence of osteophytes
in the CMC1 and STT joints. Associations between MRI lesions and thumb base
tenderness were analysed using logistic regression, presented as odds ratios
(ORs) with 95% confidence intervals (Cls), stratified for absence or presence
of radiographic osteophytes. For the analyses synovitis and BML scores were



