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Abstract

Cyclo-oxygenase-2 selective inhibitors are frequently used to
manage osteoarthritis. We compared the analgesic efficacy of
the novel cyclo-oxygenase-2 selective inhibitor lumiracoxib
(Prexige®) versus placebo and celecoxib in patients with knee
osteoarthritis. This seven day, double-blind, placebo and active
comparator controlled, parallel group study included 364
patients aged ≥50 years with moderate-to-severe symptomatic
knee osteoarthritis. Patients received lumiracoxib 400 mg/day
(four times the recommended chronic dose in osteoarthritis; n =
144), placebo (n = 75), or celecoxib 200 mg twice daily (n =
145). The primary variable was actual pain intensity difference
(100 mm visual–analogue scale) between baseline and the
mean of three hour and five hour assessments after the first
dose. Actual pain intensity difference, average and worst pain,
pain relief and functional status (Western Ontario and McMaster
Universities Osteoarthritis Index [WOMAC™]) were measured
over seven days. Patients also completed a global evaluation of
treatment effect at study end or premature discontinuation. For
the primary variable, the superiority of lumiracoxib versus
placebo, the noninferiority of lumiracoxib versus celecoxib, and
the superiority of lumiracoxib versus celecoxib were assessed

by closed test procedure adjusting for multiplicity, thereby
maintaining the overall 5% significance level. In addition,
celecoxib was assessed versus placebo in a predefined
exploratory manner to assess trial sensitivity. Lumiracoxib
provided better analgesia than placebo 3–5 hours after the first
dose (P = 0.004) through to study end. The estimated
difference between lumiracoxib and celecoxib 3–5 hours after
the first dose was not significant (P = 0.185). Celecoxib was not
significantly different from placebo in this analysis (P = 0.069).
At study end 13.9% of lumiracoxib-treated patients reported
complete pain relief versus 5.5% and 5.3% of celecoxib and
placebo recipients, respectively. WOMAC™ total and subscales
improved for both active treatments versus placebo except for
difficulty in performing daily activities, for which celecoxib just
failed to achieve significance (P = 0.056). In the patient's global
evaluation of treatment effect, 58.1% of patients receiving
lumiracoxib rated treatment as 'excellent' or 'good', versus
48.6% of celecoxib and 25.3% of placebo patients. Lumiracoxib
was well tolerated. The overall incidence of adverse events was
similar across treatment groups.
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ANCOVA = analysis of covariance; APID = actual pain intensity difference; AVPID = average pain intensity difference; CI = confidence interval; COX 
= cyclo-oxygenase; DPDA = difficulty in performing daily activities; ITT = intent to treat; MDP = minimal difference perceived; NSAID = nonsteroidal 
anti-inflammatory drug; OA = osteoarthritis; PID = pain intensity difference; SD = standard deviation; VAS = visual–analogue scale; WOMAC™ = 
Western Ontario and McMaster Osteoarthritis Index; WPID = worst pain intensity difference.
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Introduction
Nonsteroidal anti-inflammatory drugs (NSAIDs) are widely
regarded as the agents of choice when treating the chronic
pain of osteoarthritis (OA) [1-3]. This class of drugs prevents
prostaglandin synthesis by nonselectively inhibiting both iso-
forms of cyclo-oxygenase (COX) [4,5]; this profile also
accounts for their common side effects, including gastric irri-
tation, renal impairment and inhibition of platelet aggregation
[6-9]. NSAID use is associated with an increased risk for gas-
trointestinal ulcers and associated ulcer complications such
as bleeds and perforations [7]. COX-2 selective inhibitors
have demonstrated analgesic and anti-inflammatory efficacies
comparable with those of traditional NSAIDs in patients with
arthritis, combined with an improved safety profile [10-13].

Lumiracoxib (Prexige®, Novartis Pharma AG, Basel, Switzer-
land) is a novel COX-2 selective inhibitor in development for
the treatment of OA and acute pain. Selectivity for COX-2 over
COX-1 has been demonstrated for lumiracoxib both in vitro
and in vivo [14]. In addition, lumiracoxib is distinct from other
COX-2 selective inhibitors in that it lacks a sulphur-containing
moiety but rather possesses a carboxylic acid group, which
confers weakly acidic properties (pKa 4.7) [15]. The unique
molecular structure translates into a distinct pharmacokinetic
profile, such that lumiracoxib has a rapid plasma uptake (Tmax
2 hours) and a short mean plasma half-life of approximately 4
hours [16]. The pharmacokinetics of lumiracoxib are charac-
terized by good oral bioavailability [17], dose proportionality
with no accumulation, and no significant influence of age, sex,
or body weight on apparent plasma clearance [18]. In addition,
lumiracoxib has demonstrated sustained higher synovial fluid
concentrations compared with plasma concentrations in
patients with rheumatoid arthritis [19].

A four-week phase II study evaluated the efficacy of four doses
of lumiracoxib (50 mg twice daily, 100 mg twice daily, 200 mg
twice daily and 400 mg once daily) in patients with knee or hip
OA [20]. All doses reduced OA joint pain intensity, with signif-
icance over placebo observed after the first week of treatment.

Rapid onset of analgesia is necessary if patients are to accept
traditional NSAIDs or COX-2 selective inhibitor treatment,
because these patients often use their medication intermit-
tently on a pro re nata (when required) basis [21]. The present
study was conducted to evaluate the analgesic efficacy and
tolerability of lumiracoxib 400 mg once daily (four times the
recommended chronic dose in OA) and to compare them with
those of placebo and celecoxib 200 mg twice daily (recom-
mended dose in OA is 200 mg/day, administered as a single
dose or as 100 mg twice daily) [22] in patients with OA of the
knee over a 7-day period, with particular focus on the onset of
analgesia following the first dose.

Materials and methods
This was a randomized, double-blind, placebo and active com-
parator controlled, parallel group study conducted in 32 cen-
tres in Germany. All patients provided written informed
consent before study-related procedures were conducted,
and the study was performed in accordance with the princi-
ples of good clinical practice and the Declaration of Helsinki
(1964 and subsequent revisions). The study consisted of two
phases: a single-dose pain assessment phase and a multiple-
dose pain assessment phase.

Patients
Male or female patients aged 50 years or older with moderate-
to-severe symptomatic OA of the knee, according to the Amer-
ican College of Rheumatology criteria [23], were eligible for
inclusion. At screening, patients were required to be receiving
NSAIDs/simple analgesics for their OA and to have pain inten-
sity in the affected target joint of ≥40 mm on a 100 mm visual–
analogue scale (VAS) after activity (walking 20 paces on a flat
surface).

Exclusion criteria included secondary OA, concomitant signif-
icant medical problems, a history of gastrointestinal bleeding,
peptic ulceration or open knee surgery within one year of study
entry, and hypersensitivity to analgesics, antipyretics, NSAIDs,
or sulfonamides. Patients who had undergone observational
arthroscopy, arthroscopic surgery, or lavage within the pre-
ceding 180 days were not eligible for enrolment. Female
patients who were pregnant, lactating, or of childbearing age
and not using adequate means of contraception were
excluded.

Concomitant treatment with H2 receptor blockers, proton
pump inhibitors, misoprostol, methotrexate, warfarin, analge-
sics (other than rescue medication) and systemic corticoster-
oids was not permitted during the study; neither was
physiotherapy for the target joint. Patients who had received
intra-articular corticosteroids in the study joint during the three
months before the study were excluded. Patients receiving
chondroitin and/or glucosamine were excluded. Patients were
permitted to use rescue medication (acetaminophen ≤3 g/day)
during the study, although use of rescue medication was pro-
hibited from midnight before the baseline clinic visit.

Study design and treatments
After an initial screening visit patients entered a 2- to 7-day
washout period, during which any treatment with NSAIDs/
analgesics was discontinued (if applicable). Patients were
required to have VAS actual pain intensity at baseline of ≥50
mm for the most severely affected (target) knee joint after
activity. (The pain requirement at baseline following washout
[≥50 mm] was greater than at screening [≥40 mm]; thus, an
increase in pain from screening to baseline was required for
study entry.) Patients were subsequently randomly assigned
(in the ratio 2:2:1) to oral treatment with lumiracoxib 400 mg
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once daily, celecoxib 200 mg twice daily, or placebo. Blinding
was maintained by the double-dummy technique. Following 7
days of study medication, patients had a final clinic visit, during
which final pain assessments were made, pain records from
the patient diary were reviewed, and repeat functional status
and safety assessments were made. Each patient was con-
tacted by telephone for follow up approximately 14 days after
study completion.

Compliance was evaluated by quantifying the returned study
medication. Patients taking at least 80% of prescribed daily
medication were deemed compliant.

Efficacy assessments
In the single-dose pain assessment phase of the study, the
analgesic efficacy of a single dose of study medication was
evaluated. On the first day of treatment each patient rated
actual pain intensity (100 mm VAS, after activity) for the target
joint immediately before and at 3 and 5 hours after the first
dose of study medication. The primary efficacy variable was
pain intensity difference (PID) between the baseline pain
assessment and the mean of the 3-hour and 5-hour pain
assessments on the first day of treatment.

Secondary variables included evaluation of treatment over 7
days during the multiple-dose pain assessment phase.
Patients rated actual pain intensity, average pain intensity and
worst pain intensity using a 100 mm VAS after activity in the
morning and evening immediately before taking the next dose
of study medication. Actual pain intensity difference (APID),

average pain intensity difference (AVPID) and worst pain inten-
sity difference (WPID) from baseline were calculated. Pain
relief was recorded each evening (between 18:00 hours and
22:00 hours) and morning (30–60 minutes after getting up)
after taking the study medication using a 5-point categorical
scale (0 = none, 1 = little, 2 = moderate, 3 = a lot, 4 = com-
plete).

In order to evaluate the effect of study medication on usage of
rescue medication, all patients were requested to record the
date and time of rescue acetaminophen use after randomiza-
tion.

Functional status was assessed at baseline and study comple-
tion using the total and all three subscales of Western Ontario
and McMaster Universities Osteoarthritis Index (WOMAC™)
LK3.1 questionnaire (Likert scale) [24]: pain; stiffness; and dif-
ficulty in performing daily activities (DPDA).

At study end (or premature discontinuation), all patients com-
pleted a global evaluation of treatment effect, which was
recorded on a 4-point categorical scale (1 = poor, 2 = fair, 3
= good, 4 = excellent).

Safety and tolerability assessments
All adverse events reported by the patient or discovered by the
investigator during the study period were recorded and evalu-
ated in terms of seriousness, severity and potential relation-
ship to study medication. Safety assessments consisted of
routine laboratory tests (haematology, biochemistry and urinal-

Table 1

Patient demographics and baseline disease characteristics

Parameter/characteristic Lumiracoxib 400 mg once daily 
(n = 144)

Celecoxib 200 mg twice daily 
(n = 145)

Placebo 
(n = 75)

Age (years; mean ± SD) 64.7 ± 7.8 65.3 ± 9.5 64.8 ± 9.0

Males (n [%]) 66 (45.8) 54 (37.2) 33 (44.0)

Females (n [%]) 78 (54.2) 91 (62.8) 42 (56.0)

Disease duration (years; mean ± SD) 7.3 ± 6.7 7.5 ± 6.7 7.6 ± 8.6

VAS actuala pain intensity (mm; mean ± SD) 65.8 ± 11.5 64.1 ± 11.5 64.4 ± 12.4

VAS worstb pain intensity (mm; mean ± SD) 75.7 ± 11.5 75.5 ± 11.8 74.3 ± 11.2

VAS averagec pain intensity (mm; mean ± SD) 57.9 ± 12.5 56.9 ± 11.6 57.0 ± 14.8

WOMAC™ scores (mean ± SD)

Total 52.3 ± 12.6 53.9 ± 12.5 53.2 ± 11.6

Pain 10.6 ± 2.9 11.1 ± 2.9 10.8 ± 2.6

Stiffness 4.0 ± 1.7 4.0 ± 1.7 4.1 ± 1.3

DPDA 37.8 ± 9.2 38.8 ± 9.2 38.3 ± 8.7

aVAS actual pain intensity = mean of 3-hour and 5-hour assessments. bVAS worst pain intensity = worst pain intensity in the past 12 hours. cVAS 
average pain intensity = average pain intensity in the past 12 hours. DPDA, difficulty in performing daily activities; SD, standard deviation; VAS, 
visual–analogue scale; WOMAC™, Western Ontario and McMaster Universities Osteoarthritis Index.
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ysis), measurement of vital signs and 12-lead electrocardio-
gram recordings, which were completed at screening/
baseline and study end.

Statistical analysis
The primary efficacy variable was the APID between the base-
line pain assessment and the mean of the 3-hour and 5-hour
actual pain assessments after the first dose of study medica-
tion.

To maintain an overall 5% significance level, a closed-test pro-
cedure with a predefined sort order of the three hypothesis
tests (each at the 5% two-sided level) of the primary variable
was used [25]: superiority of lumiracoxib 400 mg once daily
versus placebo; noninferiority of lumiracoxib 400 mg once
daily versus celecoxib 200 mg twice daily; and superiority of
lumiracoxib 400 mg once daily versus celecoxib 200 mg twice
daily. In addition, in a prespecified, exploratory manner,
celecoxib was assessed versus placebo to examine the sensi-
tivity of the trial.

Use of sample sizes of 132 (lumiracoxib 400 mg once daily),
132 (celecoxib 200 mg twice daily) and 66 (placebo group)
resulted in powers of 94%, 98% and 80%, respectively, to
reject the three hypotheses in turn. The noninferiority margin of
lumiracoxib 400 mg once daily to celecoxib 200 mg twice daily
was predefined as 5 mm. An overall dropout rate of 10% and
a common standard deviation of 30 mm were assumed.

Analysis of efficacy was performed for all randomized patients
who had been exposed to study medication (intent-to-treat
population). All randomized patients were included in the
safety analysis.

PID was analysed using analysis of covariance (ANCOVA).
The statistical fixed-effects model considered treatment and
centre as main effects, whereas baseline actual pain was used
as a covariate. Data from small centres were pooled using a
predefined algorithm.

APID, AVPID and WPID were analyzed at each time point rel-
ative to baseline, using ANCOVA (as described above), and
pair-wise comparisons of treatment groups were calculated.
Pain relief was analyzed using a multiple logistic regression
model with treatment as an explanatory variable. The

WOMAC™ Total and subscale scores were analyzed using an
ANCOVA model, fitting scores at baseline, pooled centre and
treatment group. Finally, pair-wise comparisons of treatment
groups for the patient's global evaluation of treatment effect
were performed using a Cochran–Mantel–Haenszel test,
adjusting for pooled centre. All secondary variables were ana-
lyzed on the intent-to-treat population and all tests were two
sided, using a 5% level of significance.

Results
After screening 418 patients, a total of 364 were enrolled into
the study and received at least one dose of study medication
(lumiracoxib 400 mg once daily [n = 144], celecoxib 200 mg
twice daily [n = 145] and placebo [n = 75]). Five patients
(1.4%) withdrew from the study, four from the lumiracoxib
group (three due to adverse events and one for unsatisfactory
therapeutic effect) and one from the celecoxib group (due to
protocol violation).

Overall, the treatment groups were balanced for baseline
demographics and clinical characteristics (Table 1). Between
group differences in the distribution of female patients and
patients aged ≥75 years were not statistically significant (sex,
P = 0.3105; age, P = 0.8416) and were not considered to
have influenced the outcome of the study.

More than 90% of patients in each treatment group achieved
satisfactory compliance with prescribed medication during the
course of the study.

Efficacy
Single-dose pain assessment phase
The three main hypotheses of the primary efficacy variable
(APID between the baseline pain assessment and the mean of
the 3-hour and 5-hour actual pain assessments after the first
dose of study medication) were tested in sequence. First, lumi-
racoxib exhibited a statistically superior analgesic effect to that
of placebo, with an estimated treatment–placebo difference
(least square mean) of 5.8 mm (95% confidence interval [CI]
1.89–9.75 mm; P = 0.004; Table 2). Second, lumiracoxib was
confirmed to be noninferior to celecoxib in this analysis,
because the lower limit of the 95% CI for the difference
between lumiracoxib and celecoxib (lumiracoxib–celecoxib dif-
ference) was less than -5 mm. In the third hypothesis test, lumi-
racoxib was not significantly superior to celecoxib in terms of

Table 2

Mean actual PID for 3-hour and 5-hour time points after first dose

Mean actual PID (10 mm VAS) Lumiracoxib 400 mg (n = 144) Celecoxib 200 mg (n = 145) Placebo (n = 75)

Mean ± SD 19.8 ± 16.5** 16.8 ± 15.9† 13.4 ± 12.9

Median (range) 16.0 (-15.5, 74.5) 15.5 (-31.0, 58.5) 12.5 (-9.5, 48.5)

**P = 0.004, pair-wise comparison versus placebo using least square means; †P = 0.069, pair-wise comparison versus placebo using least 
square means. PID, pain intensity difference; SD, standard deviation; VAS, visual–analogue scale.
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the analgesic efficacy of the first dose (estimated least square
mean difference in favour of lumiracoxib: 2.2 mm, 95% CI -
1.06 to +5.45 mm; P = 0.185). Furthermore, celecoxib did not
have a statistically superior analgesic effect compared with
placebo (estimated treatment–placebo difference [least
square mean]: 3.6 mm, 95% CI -0.29 to +7.54 mm; P =
0.069; Table 2).

As early as 3 hours after the dose on the first day, lumiracoxib
exhibited superior analgesic efficacy to that of placebo (esti-
mated treatment–placebo difference: 4.5 mm, 95% CI 0.44–
8.63 mm; P = 0.03). At the same time point, the percentages
of patients who assessed their pain relief as either 'a lot' or
'complete' relative to baseline were 12.5%, 5.5% and 9.3% in
the lumiracoxib, celecoxib and placebo groups, respectively.
Corresponding values 5 hours after the dose were 11.1%,
10.3% and 8.0%, respectively.

Multiple-dose pain assessment phase
For the second assessment phase (multiple dosing over 7
days), lumiracoxib was statistically superior to placebo at all
time points and celecoxib was superior to placebo at most
time points (Figure 1). Lumiracoxib was numerically superior to
celecoxib throughout the study, but this achieved statistical
significance only in the evening assessment of the first day of
treatment (P = 0.022). Although not tested statistically,
celecoxib-treated patients appeared to have somewhat less
pain relief at the evening assessments compared with morning
assessments. At study end, the estimated differences for APID
relative to placebo were statistically significant for both lumira-
coxib (10.7 mm, 95% CI 4.70–16.7 mm; P = 0.001) and
celecoxib (8.7 mm, 95% CI 2.68–14.66 mm; P = 0.005).
However, no significant difference was apparent between the
active treatment groups at study end (estimated difference for
lumiracoxib versus celecoxib in APID: 2.0 mm, 95% CI -2.94
to +7.01 mm; P = 0.421).

At study end, 13.9% of patients receiving lumiracoxib experi-
enced 'complete' pain relief at study end compared with 5.5%
of patients receiving celecoxib and 5.3% of patients receiving
placebo. Furthermore, the percentages of patients who
assessed their pain relief as 'a lot' were 34.7%, 30.3% and
22.7% in the lumiracoxib, celecoxib and placebo groups,
respectively. With respect to pain relief, lumiracoxib was sig-
nificantly superior to placebo (P = 0.001) whereas celecoxib
just failed to achieve significance (P = 0.051). There was no
significant difference between the active treatment groups at
study end (P = 0.076).

The majority of patients (87% of lumiracoxib-treated patients,
82% of celecoxib-treated patients and 84% of placebo-
treated patients) did not require rescue acetaminophen during
the study.

Table 3

Change from baseline and treatment differences in WOMAC™ total and subscale scores at study end

WOMAC™ total score WOMAC™ pain 
subscale score

WOMAC™ DPDA 
subscale scorea

WOMAC™ stiffness 
subscale score

Change from baseline at study end (mean ± SD)

Lumiracoxib 400 mg daily (n = 144) -21.3 ± 19.9 -4.4 ± 4.4 -15.4 ± 14.6 -1.5 ± 1.9

Celecoxib 200 mg twice daily (n = 145) -17.6 ± 14.2 -4.0 ± 3.3 -12.3 ± 10.5 -1.3 ± 1.8

Placebo (n = 75) -12.5 ± 13.4 -2.7 ± 3.2 -9.0 ± 9.8 -0.8 ± 1.5

Estimated treatment differences at study end (least square means [95% CI])

Lumiracoxib versus placebo -8.9 (-13.30 to -4.56)*** -1.8 (-2.77 to -0.83)*** -6.4 (-9.62 to -3.23)*** -0.7 (-1.14 to -0.31)***

Celecoxib versus placebo -4.8 (-9.15 to -0.44)* -1.1 (-2.02 to -0.10)* -3.1(-6.30 to +0.07) -0.6 (-1.00 to -0.18)**

Lumiracoxib versus celecoxib -4.1 (-7.76 to -0.51)* -0.7 (-1.54 to +0.06) -3.3 (-5.96 to -0.66)* -0.1 (-0.47 to +0.21)

aData missing for one patient in each of the lumiracoxib and celecoxib treatment groups. *P < 0.05, **P < 0.01, ***P = 0.001. CI, confidence 
interval; DPDA, difficulty in performing daily activities; SD, standard deviation; WOMAC™ = Western Ontario and McMaster Universities 
Osteoarthritis Index.

Figure 1

Mean actual pain intensity difference during seven days of treatmentMean actual pain intensity difference during seven days of treatment.
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Overall, both active treatment groups were characterized by
significantly improved WOMAC™ total scores compared with
placebo at study end (Table 3). In addition, lumiracoxib was
significantly superior to celecoxib (P = 0.026) with regard to
the WOMAC™ total score. Lumiracoxib was superior to both
celecoxib (P = 0.015) and placebo (P < 0.001) with regard to
the DPDA subscale score, with the difference between the
celecoxib and placebo groups just failing to achieve signifi-
cance (P = 0.056). Mean changes from baseline in
WOMAC™ total and subscale scores are also shown in Table
3.

In terms of patient's global evaluation of treatment effect, sub-
stantially more patients in the lumiracoxib group (58.1%)
assessed treatment effect as either 'excellent' or 'good' at
study end compared with 48.6% of celecoxib-treated patients
and 25.3% of placebo-treated patients (Figure 2). For both
active treatments, a highly significant difference relative to pla-
cebo was apparent (lumiracoxib, P < 0.001; celecoxib, P =
0.001); however, there was no difference between active
treatment groups (P = 0.100).

Safety and tolerability
Only one serious adverse event was reported (silent myocar-
dial infarction in a celecoxib-treated patient). This event was
suspected to be related to the study drug but it did not lead to
premature discontinuation because it was detected on elec-
trocardiogram recordings on the final study day. Three
patients (2.1%) in the lumiracoxib group were prematurely
withdrawn from the study because of adverse events, which
included moderate bronchitis and mild nasopharyngitis in one
patient each (both were considered to be unrelated to study
drug). A further patient was withdrawn because of severe
upper abdominal pain that was considered by the investigator
to be related to study drug. Of note, this patient had previously
(six months before study entry) experienced an episode of
abdominal pain during short-term therapy with celecoxib.

Overall, a comparable and low proportion of patients in each
treatment group reported at least one adverse event during the
study: 14.6% in the lumiracoxib group, 11.0% in the celecoxib
group, and 13.3% in the placebo group. Gastrointestinal dis-
orders were the most frequent adverse events, occurring with
greater frequency in both active treatment groups than with
placebo. The majority of adverse events in each treatment
group were of mild severity. Moderate adverse events were
infrequent and were not associated with a specific body sys-
tem.

Adverse events assessed by the investigator as being possibly
study drug related occurred in 6.3%, 6.2% and 8.0% of
patients in the lumiracoxib, celecoxib and placebo groups,
respectively. Overall, adverse events affecting the gastrointes-
tinal system were most frequently reported as being possibly
study drug related (4.2%, 4.8% and 2.7% of patients in the

lumiracoxib, celecoxib and placebo groups, respectively).
There were no relevant changes in vital signs or electrocardi-
ographic variables between baseline and study end in any of
the treatment groups.

Discussion
This short-term study established that lumiracoxib, a novel
COX-2 selective inhibitor, provides rapid and effective analge-
sia in patients with OA of the knee. The primary efficacy varia-
ble (mean PID 3–5 hours after dose) was similar to those used
in other single-dose studies of COX-2 selective inhibitors in
acute pain [26] or in patients with OA flare [27]. Celecoxib
was chosen as the active comparator because of its estab-
lished analgesic efficacy in patients with OA of the knee
[28,29].

Previous studies have shown that lumiracoxib provides signifi-
cant pain relief over 13 weeks of treatment in patients with OA
compared with placebo [30,31]. In the present study we found
that the first dose of lumiracoxib 400 mg decreased OA pain
intensity (100 mm VAS) 3–5 hours after dose by 19.8 mm (P
= 0.004, versus placebo) compared with a mean decrease of
16.8 mm (P = 0.069, versus placebo) with celecoxib 200 mg
and 13.4 mm with placebo. Lumiracoxib was noninferior but
not significantly superior to celecoxib in this analysis 3–5
hours after dose. These findings are consistent with earlier
pharmacodynamic studies with lumiracoxib, which found the
difference from baseline in mean VAS scores at 4 hours after
dosing to be >20 mm with lumiracoxib 400 mg compared with
<5 mm in placebo-treated patients [32]. The results reported
here are similar to findings with other COX-2 selective inhibi-
tors, where the speed of onset of analgesia was studied in an
OA population meeting OA flare criteria [27]. At 3 hours after
the dose, the mean decrease in OA pain intensity (100 mm
VAS) was 21.7 mm with valdecoxib 10 mg and 19.8 mm with
rofecoxib 25 mg, as compared with 15.5 mm with placebo (P
< 0.01). In addition, it has been reported that a 30–33%
decrease in VAS pain scores represents a clinically meaning-

Figure 2

Patient's global evaluation of treatment effect at study endPatient's global evaluation of treatment effect at study end.
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ful change in either acute or chronic pain [33,34]. For lumira-
coxib 400 mg, a 30% decrease from actual pain at baseline
was observed at the 3–5 hour post-dose assessment, sug-
gesting that this change in pain intensity was clinically rele-
vant.

The primary objective of the study was to examine the single-
dose onset of analgesia with lumiracoxib. As such, a dose of
lumiracoxib appropriate for acute use (400 mg) was used. Pre-
vious studies with this dose of lumiracoxib in acute pain have
shown that it provides rapid and effective analgesia [35-37].
The recommended chronic dose of lumiracoxib is 100 mg
daily. In order for the active comparison to be relevant, a dose
of celecoxib considered to be appropriate for acute pain was
chosen (200 mg twice daily) [22]. (The recommended dose of
celecoxib in OA is 200 mg daily, administered as a single dose
or as 100 mg twice daily [22].)

Both lumiracoxib and celecoxib had statistically significant effi-
cacy compared with placebo in terms of secondary efficacy
variables assessed during the multiple-dose assessment
period, including APID, AVPID, WPID and extent of pain relief.
The significant treatment–placebo differences in actual pain
intensity (100 mm VAS) at study end (10.7 mm for lumiracoxib
400 mg once daily, P = 0.001; 8.7 mm for celecoxib 200 mg
twice daily, P = 0.005) were comparable with those previously
reported after 13 weeks of treatment (8.8 mm for lumiracoxib
400 mg once daily; 6.3 mm for celecoxib 200 mg once daily)
[31]. At study end, no significant differences were observed
between active treatments in terms of APID. Substantially
more patients in the lumiracoxib group assessed treatment
effect as 'excellent' or 'good' at study end compared with
those who received celecoxib (58% and 49%, respectively).
Interestingly, only around 25% of placebo recipients rated
treatment as 'poor' at the end of the study, despite a progres-
sive increase in APID during treatment. This 'placebo effect' is
not unique to the treatment of patients with joint disorders [38]
and is perhaps attributable to psychological mechanisms such
as an awareness of being closely observed and active compli-
ance with the presumed wishes of researchers. It is notable,
however, that against this background lumiracoxib maintained
significant superiority in terms of analgesic efficacy.

Patients received celecoxib 200 mg in the morning and
evening, whereas lumiracoxib was given in the morning only,
with a lumiracoxib-matched placebo administered in the
evening. The multiple-dose actual PID scores for lumiracoxib
over the 7-day treatment period show that the analgesic effect
of lumiracoxib is maintained over a 24-hour period and there-
fore supports once-daily administration.

Evaluation of WOMAC™ subscales in the study allowed
assessment of the effect of treatment on aspects of patients'
daily lives relating to their condition, including pain, stiffness
and the ability to perform daily activities. Overall, both lumira-

coxib and celecoxib were associated with significantly lower
pain and stiffness WOMAC™ subscale scores than placebo at
study end. This is of particular significance for patients with
knee OA, whose mobility and quality of life can be severely
impaired [39]. Treatment–placebo differences in the
WOMAC™ total score at 7 days (8.9 for lumiracoxib 400 mg
once daily; 4.8 for celecoxib 200 mg twice daily) were compa-
rable with those seen in longer 13-week studies with lumira-
coxib and celecoxib (7.5 for lumiracoxib 400 mg once daily;
6.0 for celecoxib 200 mg once daily) [31]. It has been sug-
gested that the minimal difference perceived (MDP) clinically
from baseline in WOMAC™ DPDA score should be the mini-
mal difference that is perceived by 75% of patients (MDP75),
and a recent study of 1354 patients reported the MDP75 for
the WOMAC™ DPDA subscale to be 5.2 [40]. In this study,
the change from baseline in the DPDA subscale score was
15.4 for lumiracoxib 400 mg once daily compared with 12.3
for celecoxib 200 mg twice daily. This suggests that lumira-
coxib provided clinically meaningful improvements in the ability
of patients to perform daily activities during this 7-day study.

Lumiracoxib was well tolerated in this short study. The inci-
dence of adverse events was comparable between all three
groups. Previous studies of lumiracoxib tolerability over 13
weeks of treatment have found that lumiracoxib 200 mg or
400 mg daily has gastrointestinal tolerability that is superior to
that of traditional NSAIDs including diclofenac, ibuprofen and
naproxen [41].

Conclusion
Lumiracoxib 400 mg (four times the recommended chronic
dose in OA) had a rapid onset of action in patients with OA of
the knee, with an analgesic effect significantly superior to that
of placebo that was demonstrated as early as three hours fol-
lowing the first dose. In addition, analgesia was maintained
throughout the dosing interval; lumiracoxib was superior to
placebo for overall pain relief at both morning and evening
assessments throughout the study. The rapid onset of analge-
sia represents a useful attribute in the management of patients
with OA, who are likely to require intermittent pro re nata med-
ication.

Competing interests
Taiwo OA Fashola, Helen J Thurston, Klaus J Burger and
Ulrich Trechsel were employees of Novartis when the study
was conducted. All other authors have declared that they have
no competing interests.

Authors' contributions
RHW, ES, GK, RM, HR and PS were investigators in the
study, TOAF was the clinical trial leader (participating in study
design and coordination), HJT performed the statistical analy-
sis, KJB was Medical Advisor for Germany (participating in
study design and coordination) and UT was the pain clinical
programme leader (participating in study design and coordina-
Page 7 of 9
(page number not for citation purposes)



Arthritis Research & Therapy    Vol 8 No 2    Wittenberg et al.
tion). All authors were involved in data interpretation and par-
ticipated in drafting the manuscript, and read and approved
the final version.

Acknowledgements
The authors would like to thank Dr Alberto Gimona for his contribution 
to the design and conduct of this study.

This study was funded by Novartis Pharma AG. Preparation of the man-
uscript was supported by an educational grant from Novartis Pharma 
AG. Editorial support in preparing the manuscript was provided by 
Thomson ACUMED.

Investigators involved in the study from the various participating centres 
in Germany are as follows: Dr R Alten, Bochum; Dr W Daut, Kallstadt; 
Dr H-G Germann, Neunkirchen; Prof. J Grifka, Bad Abbach; Prof. HF 
Grobecker, Regensburg; Prof. FW Hagena, Bad Oeynhausen; Dr G 
Hein, Jena; Prof. HR Henche, Rheinfelden; Prof. E Hille, Hamburg; Dr T 
Jung, Deggingen; Dr G Krehan, Graben-Neudorf; Dr R Maeumbaed, 
Höchstadt; Dr W Mross, Bogen; Dr I Naudts, Rodgau-Dudenhofen; Dr 
D Popa, Veitsbronn; Dr H Runge, Erlangen; Dr Klinger, Offenbach; Dr E 
Schell, Nürnberg; Dr P Schlüter, Hemsbach; Dr G Scholz, Offenbach; 
Prof. J Sieper, Berlin; Dr Talke, Berlin; Dr H Thabe, Bad Kreuznach; Prof. 
G Weseloh, Erlangen; Prof. RH Wittenberg, Herten; Dr J Zacher, Berlin.

References
1. Schnitzer TJ: American College of Rheumatology. Update of

ACR guidelines for osteoarthritis: role of the coxibs.  J Pain
Symptom Manage 2002:S24-S30.

2. Dougados M: The role of anti-inflammatory drugs in the treat-
ment of osteoarthritis: a European viewpoint.  Clin Exp Rheu-
matol 2001:S9-S14.

3. American College of Rheumatology: Recommendations for the
medical management of osteoarthritis of the hip and knee:
2000 update. American College of Rheumatology Subcommit-
tee on Osteoarthritis Guidelines.  Arthritis Rheum 2000,
43:1905-1915.

4. Vane J, Botting R: Inflammation and the mechanism of action
of anti-inflammatory drugs.  FASEB J 1987, 1:89-96.

5. Vane JR, Bakhle YS, Botting RM: Cyclooxygenases 1 and 2.
Annu Rev Pharmacol Toxicol 1998, 38:97-120.

6. Warner TD, Giuliano F, Vojnovic I, Bukasa A, Mitchell JA, Vane JR:
Nonsteroid drug selectivities for cyclo-oxygenase-1 rather
than cyclo-oxygenase-2 are associated with human gastroin-
testinal toxicity: a full in vitro analysis.  Proc Natl Acad Sci USA
1999, 96:7563-7568.

7. Hernandez-Diaz S, Garcia Rodriguez LA: Association between
nonsteroidal anti-inflammatory drugs and upper gastrointesti-
nal tract bleeding and perforation: an overview of epidemio-
logical studies published in the 1990s.  Arch Intern Med 2000,
160:2093-2099.

8. Griffin MR, Yared A, Ray WA: Nonsteroidal antiinflammatory
drugs and acute renal failure in elderly persons.  Am J Epide-
miol 2000, 151:488-496.

9. Knijff-Dutmer EA, Kalsbeek-Batenburg EM, Koerts J, van de Laar
MA: Platelet function is inhibited by non-selective non-steroi-
dal anti-inflammatory drugs but not by cyclo-oxygenase-2-
selective inhibitors in patients with rheumatoid arthritis.  Rheu-
matology 2002, 41:458-461.

10. Emery P, Zeidler H, Kvien TK, Guslandi M, Naudin R, Stead H, Ver-
burg KM, Isakson PC, Hubbard RC, Geis GS: Celecoxib versus
diclofenac in long-term management of rheumatoid arthritis:
randomised double-blind comparison.  Lancet 1999,
354:2106-2111.

11. Laine L, Harper S, Simon T, Bath R, Johanson J, Schwartz H, Stern
S, Quan H, Bolognese J: A randomized trial comparing the
effect of rofecoxib, a cyclooxygenase 2-specific inhibitor, with
that of ibuprofen on the gastroduodenal mucosa of patients
with osteoarthritis. Rofecoxib Osteoarthritis Endoscopy Study
Group.  Gastroenterology 1999, 117:776-783.

12. Bombardier C, Laine L, Reicin A, Shapiro D, Burgos-Vargas R,
Davis B, Day R, Ferraz MB, Hawkey CJ, Hochberg MC, VIGOR
Study Group, et al.: Comparison of upper gastrointestinal tox-
icity of rofecoxib and naproxen in patients with rheumatoid
arthritis. VIGOR Study Group.  N Engl J Med 2000,
343:1520-1528.

13. Buttgereit F, Burmester GR, Simon LS: Gastrointestinal toxic
side effects of nonsteroidal anti-inflammatory drugs and
cyclooxygenase-2-specific inhibitors.  Am J Med
2001:13S-19S.

14. Esser R, Berry C, Du Z, Dawson J, Fox A, Fujimoto RA, Haston W,
Kimble EF, Koehler J, Peppard J, et al.: Preclinical pharmacology
of lumiracoxib: a novel selective inhibitor of cyclo-oxygenase-
2.  Br J Pharmacol 2005, 144:538-550.

15. Mangold JB, Gu H, Rodriguez LC, Bonner J, Dickson J, Rordorf C:
Pharmacokinetics and metabolism of lumiracoxib in healthy
male subjects.  Drug Metab Dispos 2004, 32:566-571.

16. Scott G, Rordorf C, Blood P, Branson J, Milosavljev S, Greig G:
Dose escalation study to assess the safety, tolerability, phar-
macokinetics and pharmacodynamics of COX189 in healthy
subjects [abstract FRI0300].  Ann Rheum Dis 2002:242.

17. Hartmann S, Scott G, Rordorf C, Campestrini J, Branson J, Keller
U: Lumiracoxib demonstrates high absolute bioavailability in
healthy subjects [abstract P-199].  Proceedings of the Sixth
European Association of Clinical Pharmacology and Therapeutics
(EACPT): 24–28 June 2003; Istanbul .

18. Scott G, Branson J, Milosavljev S, Rordorf C, Haraoui B, Ouellet J-
P, Schell E: Lumiracoxib demonstrates dose-proportional and
time-independent pharmacokinetics in patients with osteoar-
thritis of the knee [abstract FRI0235].  Ann Rheum Dis
2003:267.

19. Scott G, Rordorf C, Reynolds C, Kalbag J, Looby M, Milosavljev S,
Weaver M, Huff JP, Ruff DA: Pharmacokinetics of lumiracoxib in
plasma and synovial fluid.  Clin Pharmacokinet 2004,
43:467-478.

20. Schnitzer TJ, Beier J, Geusens P, Hasler P, Patel SJ, Senftleber I,
Gitton X, Moore A, Sloan VS, Poor G: Efficacy and safety of four
doses of lumiracoxib versus diclofenac in patients with knee
or hip primary osteoarthritis: a phase II, four-week, multi-
center, randomized, double-blind, placebo-controlled trial.
Arthritis Rheum 2004, 51:549-557.

21. Bijlsma JW: Analgesia and the patient with osteoarthritis.  Am
J Ther 2002, 9:189-197.

22. Celebrex® celecoxib capsules: prescribing information   [http:/
/www.celebrex.com/information/Celebrex_PI.pdf]

23. Altman R, Asch E, Bloch D, Bole G, Borenstein D, Brandt K,
Christy W, Cooke TD, Greenwald R, Hochberg M, et al.: Develop-
ment of criteria for the classification and reporting of osteoar-
thritis. Classification of osteoarthritis of the knee. Diagnostic
and Therapeutic Criteria Committee of the American Rheuma-
tism Association.  Arthritis Rheum 1986, 29:1039-1049.

24. Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt LW:
Validation study of WOMAC: a health status instrument for
measuring clinically important patient relevant outcomes to
antirheumatic drug therapy in patients with osteoarthritis of
the hip or knee.  J Rheumatol 1988, 15:1833-1840.

25. Bauer P, Röhmel J, Maurer W, Hothorn L: Testing strategies in
multi-dose experiments including active control.  Stat Med
1998, 17:2133-2146.

26. Barden J, Edwards JE, McQuay HJ, Moore RA: Single dose oral
celecoxib for postoperative pain.  Cochrane Database Syst Rev
2003, 2:CD004233.

27. Moskowitz RW, Jones JB: Valdecoxib 10 mg demonstrates a
rapid onset of action following a single dose in patients with
OA of the knee in a flare state [abstract FRI0277].  Ann Rheum
Dis 2003:279.

28. Bensen WG, Fiechtner JJ, McMillen JI, Zhao WW, Yu SS, Woods
EM, Hubbard RC, Isakson PC, Verburg KM, Geis GS: Treatment
of osteoarthritis with celecoxib, a cyclooxygenase-2 inhibitor:
a randomized controlled trial.  Mayo Clin Proc 1999,
74:1095-1105.

29. McKenna F, Borenstein D, Wendt H, Wallemark C, Lefkowith JB,
Geis GS: Celecoxib versus diclofenac in the management of
osteoarthritis of the knee.  Scand J Rheumatol 2001, 30:11-18.

30. Tannenbaum H, Berenbaum F, Reginster J-Y, Zacher J, Robinson
J, Poor G, Bliddal H, Uebelhart D, Adami S, Navarro F, et al.: Lumi-
racoxib is effective in the treatment of osteoarthritis of the
Page 8 of 9
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11014340
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11014340
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11014340
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3111928
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3111928
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9597150
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10377455
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10377455
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10377455
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10904451
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10904451
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10904451
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10707917
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10707917
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11961179
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11961179
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11961179
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10609815
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10609815
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10609815
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10500058
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10500058
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10500058
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11087881
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11087881
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11087881
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11173045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11173045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11173045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15655513
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15655513
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15655513
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15100180
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15100180
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15100180
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15139795
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15139795
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15334426
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15334426
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11941378
http://www.celebrex.com/information/Celebrex_PI.pdf
http://www.celebrex.com/information/Celebrex_PI.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3741515
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3741515
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3741515
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3068365
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3068365
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3068365
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9789919
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9789919
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12804506
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12804506
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10560596
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10560596
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10560596
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11252686
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11252686
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15020310
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15020310


Available online http://arthritis-research.com/content/8/2/R35
knee: a 13-week, randomized, double-blind study versus pla-
cebo and celecoxib.  Ann Rheum Dis 2004, 63:1419-1426.

31. Fleischmann R, Sheldon E, Maldonado Cocco J, Yu S, Sloan VS:
Lumiracoxib is effective in the treatment of osteoarthritis of
the knee:a prospective randomized 13-week study versus pla-
cebo and celecoxib.  Clin Rheumatol 2006, 25:42-53.

32. Scott G, Rordorf C, Milosavljev S, Ferber G: Pharmacokinetics
and pharmacodynamics of COX189 in patients with knee or
hip primary osteoarthritis [abstract THU0233].  Ann Rheum Dis
2002:128.

33. Farrar JT, Young JP Jr, LaMoreaux L, Werth JL, Poole RM: Clinical
importance of changes in chronic pain intensity measured on
an 11-point numerical pain rating scale.  Pain 2001,
94:149-158.

34. Jensen MP, Chen C, Brugger AM: Interpretation of visual analog
scale ratings and change scores: a reanalysis of two clinical
trials of postoperative pain.  J Pain 2003, 4:407-414.

35. Kellstein D, Ott D, Jayawardene S, Fricke J Jr: Analgesic efficacy
of a single dose of lumiracoxib compared with rofecoxib,
celecoxib and placebo in the treatment of postoperative dental
pain.  Int J Clin Pract 2004, 58:244-250.

36. Bitner M, Kattenhorn J, Hatfield C, Gao J, Kellstein D: Efficacy and
tolerability of lumiracoxib in the treatment of primary dysmen-
orrhoea.  Int J Clin Pract 2004, 58:340-345.

37. Zelenakas K, Fricke J Jr, Jayawardene S, Kellstein D: Analgesic
efficacy of single oral doses of lumiracoxib and ibuprofen in
patients with postoperative dental pain.  Int J Clin Pract 2004,
58:251-256.

38. Thompson WG: Placebos: a review of the placebo response.
Am J Gastroenterol 2000, 95:1637-1643.

39. Felson DT, Lawrence RC, Dieppe PA, Hirsch R, Helmick CG, Jor-
dan JM, Kington RS, Lane NE, Nevitt MC, Zhang Y, et al.: Oste-
oarthritis: new insights. Part 1: the disease and its risk factors.
Ann Intern Med 2000, 133:635-646.

40. Falissard B, Ravaud P, Tubach F, Logeart I, Baron G, Dougados M:
Determination of a minimal clinically meaningful difference in
the WOMAC physical function score: application of a new con-
cept, the MDP75 [abstract FRI0236].  Ann Rheum Dis
2003:267.

41. Hawkey C, Hoexter G, Richard D, Gitton X, Weinstein W: Lumira-
coxib, a novel cyclooxygenase-2 selective inhibitor, has
improved gastrointestinal safety and tolerability compared
with nonselective nonsteroidal anti-inflammatory drugs: a
pooled analysis [abstract 87].  Arthritis Rheum 2003:79.
Page 9 of 9
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15020310
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15020310
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16132165
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16132165
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16132165
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11690728
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11690728
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11690728
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14622683
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14622683
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14622683
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15117090
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15117090
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15117090
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15161117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15161117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15161117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15117091
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15117091
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15117091
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10925962
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11033593
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11033593

	Abstract
	Introduction
	Materials and methods
	Patients
	Study design and treatments
	Efficacy assessments
	Safety and tolerability assessments
	Statistical analysis

	Results
	Efficacy
	Single-dose pain assessment phase
	Multiple-dose pain assessment phase

	Safety and tolerability

	Discussion
	Conclusion
	Competing interests
	Authors' contributions
	Acknowledgements
	References

