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Abstract 

Objectives: To demonstrate the non-inferiority of celecoxib compared with 
diclofenac in subjects with ankylosing spondylitis (AS). 

Methods: This was a 12-week randomised, double-blind, controlled study in active 
AS subjects with 3 treatment arms: Celecoxib 200mg qd, celecoxib 200mg bid, and 
diclofenac SR 75mg bid. Primary efficacy endpoint was the change from baseline in 
global pain intensity VAS at Week 12. Secondary endpoints covered changes in 
disease activity, functional and mobility capacities, and adverse events. 

Results: 458 subjects were randomly assigned to either celecoxib 200mg qd 
(n=153), celecoxib 200mg bid (n=150), or diclofenac (n=155). Least square (LS) 
mean changes from baseline at Week 12 in pain VAS were clinically relevant in all 
treatment groups (celecoxib 200mg qd: -29.1 mm; celecoxib 200mg bid: -31.7 mm; 
diclofenac: -32.7 mm) and non-inferior when compared to diclofenac. ASAS 20 
response and mean improvement in BASDAI scores at Week 12 were numerically 
better on celecoxib 200mg bid (59.7% and -1.32 points) and on diclofenac (60.2% 
and -1.48 points) than on celecoxib 200mg qd (46.0% and -0.99 points). The 
incidence of gastrointestinal adverse events was significantly higher on diclofenac 
(28.4%) than on celecoxib 200mg qd (15.0%) or 200mg bid (16.7%). 

Conclusions: The efficacy of celecoxib 200mg qd and 200mg bid was comparable 
to that of diclofenac 75mg bid concerning pain reduction. Celecoxib 200mg bid and 
diclofenac reduced some parameters associated with inflammation more effectively 
than celecoxib 200mg qd. Treatment was well tolerated, with celecoxib (either dose) 
exhibiting less frequent gastrointestinal adverse events than diclofenac. 

 

 

Key Words (MeSH): Spondylitis, Ankylosing / Anti-Inflammatory Agents, Non-
Steroidal / Cyclooxygenase 2 Inhibitors / Pain Measurement / Adverse Effects 
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INTRODUCTION 

Non-steroidal anti-inflammatory drugs (NSAIDs) effectively improve ankylosing 
spondylitis (AS) symptoms.[1] Recent "Assessment in AS" (ASAS) working 
group/EULAR recommendations for the management of AS state that NSAIDs and 
the new group of TNFα-blockers are the only effective drug treatment for active 
AS.[2] In contrast to the case in rheumatoid arthritis (RA), disease modifying 
antirheumatic drugs (DMARDs) such as methotrexate do not play a role in the 
treatment of predominant axial manifestations of AS.[2] Furthermore, the 
international ASAS recommendations for the treatment of AS ask for a failure of at 
least two NSAIDs before patients are considered candidates for therapy with TNFα-
blockers.[3] Thus, NSAIDs are the cornerstone in the treatment of AS, and should be 
considered first-line therapy. 

 

The development of NSAIDs with highly selective COX-2 inhibition such as celecoxib 
has raised the hope of having a drug class with an efficacy similar to that of 
conventional NSAIDs, but with a more favourable gastrointestinal (GI) safety profile. 
Therefore, several studies have addressed the GI tolerability of celecoxib compared 
with that of conventional NSAIDs. The CLASS study showed that treatment with 
celecoxib was associated with a lower incidence of symptomatic ulcers and ulcer 
complications combined than conventional NSAIDs but did not demonstrate 
conclusively a significant reduction in upper ulcer complications alone.[4] Pooled 
analyses in subjects with RA or osteoarthritis indicated that the upper GI tolerability 
(based on a composite endpoint including severe abdominal pain, dyspepsia, and 
nausea) was superior to that of naproxen and that there was a lower incidence of 
upper GI ulcer complications (i.e., bleeding, perforation, and gastric outlet 
obstruction) under celecoxib than with a conventional NSAID (naproxen, diclofenac, 
or ibuprofen).[5-6] 

 

Concern has arisen the last few years regarding a potential increase in 
thromboembolic events in patients taking COX-2-selective inhibitors, as compared 
with those taking nonspecific NSAIDs. The data with celecoxib are controversial.[7] 
However, in randomized controlled clinical OA or RA trials no significant diffferences 
in cardiovascular events between patients treated with up to 400 mg celeocoxib/day 
and conventional NSAIDs could be observed.[4, 8] Two recent studies on celecoxib 
for the prevention of colorectal adenomas described a slightly increased 
cardiovascular risk for celecoxib at higher doses of 400 and 800 mg/day in 
comparison with placebo.[9-10] However, this risk was not increased compared with 
non-selective NSAIDs such as diclofenac.[11] As with other COX-2-specific 
inhibitors, there are still no results from studies available that were designed or 
powered to evaluate especially cardiovascular adverse events. 

 

Celecoxib was superior to placebo and was as efficacious as ketoprofen over 6 
weeks or naproxen over 12 weeks for the treatment of AS.[12-13] Therefore, we 
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investigated the efficacy and safety of celecoxib at daily doses of 200 mg qd (once 
daily) or 200 mg bid (twice daily) compared with diclofenac at a high dose of 75 mg 
bid over 12 weeks in order to further establish the therapeutic utility of celecoxib in 
the treatment of AS. 

 

PATIENTS AND METHODS 

Study design and subject population 

We conducted a multicentre, randomised, controlled, double-blind study over 12 
weeks at 47 investigational centres (rheumatologists in outpatient units or in private 
practices) across Germany to compare 2 different doses of celecoxib versus high 
dose diclofenac in subjects with AS. Approval from the local Ethics Committees was 
obtained. Relevant eligibility criteria were an age range of 18-75 years, a confirmed 
diagnosis of AS according to the modified New York Criteria, the presence of axial 
involvement, no peripheral involvement (apart from hips and/or shoulders) and the 
need for daily treatment with NSAIDs. Eligible subjects entered a wash-out phase of 
2-14 days, during which all NSAIDs and other analgesics were withdrawn. Subjects 
were suitable for randomisation, if they presented with an acute episode of moderate 
to severe pain at baseline (i.e., ≥ 40 mm on a pain visual analogue scale, VAS) and 
with an increase in pain VAS of ≥30% compared to the screening visit after cessation 
of NSAID treatment. 

Present or previous episodes of inflammatory bowel disease or a history of upper 
gastrointestinal ulcers within the previous year and confirmed by endoscopy  were 
regarded as exclusion criteria. 

 

Study treatment 

Three treatment arms with fixed doses of celecoxib 200 mg qd, celecoxib 200 mg 
bid, or diclofenac 75 mg Slow Release (SR) bid were used. At baseline, eligible 
subjects were randomly assigned (ratio 1:1:1) to double-dummy study medication 
(capsules of celecoxib, diclofenac, and matching placebo) for oral administration over 
a treatment period of 12 weeks. Concomitant treatments with DMARDs (if used at a 
stable dose for at least 3 months prior to study start and no change planned during 
the study period) and prednisolone equivalents of ≤10 mg/day at stable doses were 
permitted. In addition, the concomitant administration of proton pump inhibitors (PPI) 
was allowed at the discretion of the investigators.  

 

Assessment criteria 

Study assessments were performed at screening, baseline, and subsequent 
treatment visits (Weeks 1, 2, 6, and 12). Global pain intensity was measured on a 
100-mm pain VAS at all visits. The ASAS 20 response was determined from Week 1 
onwards. Assessments of core symptoms, functions, and mobility were performed 
using the Bath Ankylosing Spondylitis Disease Activity Index (BASDAI), Functional 
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Index (BASFI), and Metrology Index (BASMI).[14-16] In addition, spinal pain (numeric 
scale with a total sum range of 0-16), nocturnal pain (100-mm VAS), and global 
assessment of disease activity (numeric scale ranging from 0="inactive" to 10="highly 
active") were documented. Morning stiffness was assessed in a post-hoc analysis as 
the mean of BASDAI items 5 and 6. Adverse events (AEs) were documented 
throughout the study. C-reactive protein was measured and recorded as a biological 
marker of inflammation. 

 

Statistical analysis 

The non-inferiority of celecoxib treatment regimens compared to diclofenac was to be 
demonstrated. The primary efficacy criterion was the treatment contrast "celecoxib 
vs. diclofenac" for the absolute differences on the global pain intensity VAS at 
Week 12 compared to baseline with a non-inferiority boundary of δ=10mm. The 
sample size estimation, which was performed prior to the study, resulted in a 
required number of 124 valid subjects per treatment group. Additionally considering 
protocol deviations and drop-outs, a total of 150 subjects per treatment group were to 
be enrolled. 

 

Starting with the comparison of celecoxib 400 mg and diclofenac, the primary 
analysis was performed hierarchically in the per protocol (PP) population. Primary 
and secondary efficacy variables were analysed using several Analysis of 
Covariance (ANCOVA) models. For the primary analysis baseline VAS and age were 
used as covariates; and sex, treatment and pooled centre as factors. Treatment 
contrasts were mainly computed with two-sided 95% confidence intervals (CIs) for 
the treatment difference between celecoxib and diclofenac. ASAS 20 responses were 
analysed using the Chi-square test and logistic regression. The safety analysis was 
performed descriptively; the rates of GI events were compared between the 
treatment groups using the Chi-square test. 
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RESULTS 

A total of 458 subjects (69% male, n=317) with a mean age of 44.8 years [18-77 
years] were randomised and treated (Figure 1). The requirements of the sample size 
estimation (considering a statistical power of 80%) were met. 

 

The number of subjects excluded from the PP analysis was comparable between the 
3 treatment groups. Major protocol violations occurring in < 5.0% of subjects in any 
treatment group were "drop-out for any reason" (apart from drop-out due to lack of 
efficacy or discontinuation after Week 6) and "inappropriately low pain intensity at 
Baseline". Overall, the treatment groups were well balanced with regard to their 
demographic and baseline characteristics. 

 

The confirmatory analysis (PP population, 373 patients) showed that there was a 
clinically relevant decrease in the mean pain VAS score over the treatment period of 
12 weeks in all treatment groups by (Least square [LS] means) -29.1 mm on 
celecoxib 200 mg qd, (95%-CI: [-33.6; -24.6]), -31.7 mm on celecoxib 200 mg bid 
(95%-CI: [-36.2; -27.2]), and -32.7 mm on diclofenac (95%-CI: [-37.1; -28.2]). LS 
means for the treatment contrasts were 1.0 mm for celecoxib 200 mg bid vs. 
diclofenac and 3.6 mm for celecoxib 200 mg qd vs. diclofenac, the corresponding 
95% CIs (two-sided test) were [-5.0; 6.9] and [-2.3; 9.4], respectively. Thus, non-
inferiority of both celecoxib regimens in comparison to diclofenac in terms of pain 
relief can be concluded, since the upper CI boundaries for the treatment contrasts did 
not exceed the critical non-inferiority threshold of 10 mm. Sensitivity analyses in the 
full analysis set (FAS, similar to an intent-to-treat population; Table 1) and alternative 
ANCOVA models consistently supported the results obtained in the primary analysis. 

 

Generally, the explorative analyses of the other secondary efficacy variables 
(Table 1) indicated that there were no statistically significant differences (i.e., 95% 
CIs for treatment differences not including the Null value) between celecoxib 200 mg 
bid and diclofenac in any of the performed analyses of the secondary efficacy 
variables from Week 1 onwards, whereas some statistically significant differences 
between celecoxib 200 mg qd and diclofenac were observed at Week 12 (ASAS 20 
response, BASDAI, spinal pain, and nocturnal pain). The logistic regression analysis 
of the ASAS 20 response at Week 12 indicated a statistical difference between 
diclofenac and celecoxib 200 mg qd in favour of diclofenac (PP population). Likewise, 
the BASDAI total score had improved to a similar extent in the celecoxib 200 mg bid 
and diclofenac groups, whereas the improvement in the celecoxib 200 mg qd group 
was numerically weaker (and the difference to diclofenac was statistically significant). 
A comparable result was seen for the morning stiffness with improvements (LS 
mean) by -1.84 points on diclofenac, -1.76 points on celecoxib 200 mg bid and -1.07 
points on celecoxib 200 mg qd (95% CI for treatment contrast "celecoxib 200 mg vs. 
diclofenac": [0.31; 1.23]). 

 

There was a rapid reduction of pain in all three groups already after one week of 
treatment with further improvement through Week 12. For both the celecoxib 200 mg 
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bid and the diclofenac groups, an ASAS 20 response was achieved by 40% after one 
week but with a further steady increase to about 50% at Week 2 and to 60% at Week 
6, reflecting that this composite outcome measure does not only measure pain, but 
also function, inflammation, and patient’s global disease activity. 

The reductions in the BASDAI and BASFI mean scores over time are displayed in 
Figure 2a-b. There was no change in spinal mobility as measured by the BASMI 
(Table 1). Interestingly, there was a significant within-group decrease in the CRP 
value over the 12 weeks in all three treatment  groups (Table 1). 
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Table 1: Changes from baseline in the efficacy variables after 12 Weeks' treatment* 

 Celecoxib Diclofenac 
Variable 200 mg qd 200 mg bid 75 mg bid 

VAS pain (0-100 mm) 
Baseline 
Week 12 
Mean change from baseline† 
LS mean treatment contrast‡ 
95% CI for the treatment contrast 

 
65.6 ± 14.9 
37.4 ± 25.6 
-28.2 ± 27.2 
2.9 (2.7) 
[-2.4; 8.2] 

 
68.1 ± 16.4 
38.7 ± 24.9 
-29.8 ± 25.1 
2.1 (2.8) 
[-3.3; 7.6] 

 
64.3 ± 16.6 
33.8 ± 27.1 
-30.8 ± 25.6 
NA 
NA 

ASAS 20 response (PP population) 
Week 12 (Chi2-test: 0.039) 
Parameter estimator for treatment 
95% CI for parameter estimator 
Odds ratio (celecoxib/diclofenac) 

 
n = 58 (46.0%) 
-0.448 
[-0.758; -0.137] 
0.533 

 
n = 74 (59.7%) 
0.267 
[-0.050; 0.584] 
1.090 

 
n = 74 (60.2%) 
NA 
NA 
NA 

BASDAI (0-10) 
Baseline 
Week 12 
Mean change from baseline† 
LS mean treatment contrast‡ 
95% CI for the treatment contrast 

 
4.66 ± 1.63 
3.69 ± 2.19 
-0.99 ± 2.11 
0.42 (0.20) 
[0.03; 0.81] 

 
4.86 ± 1.64 
3.55 ± 2.07 
-1.32 ± 1.72 
0.11 (0.20) 
[-0.29; 0.51] 

 
4.75 ± 1.78 
3.27 ± 2.21 
-1.48 ± 1.76 
NA 
NA 

BASFI (0-10) 
Baseline 
Week 12 
Mean change from baseline† 
LS mean treatment contrast‡ 
95% CI for the treatment contrast 

 
4.5 ± 2.3 
3.7 ± 2.6 
-0.8 ± 2.0 
0.1 (0.2) 
[-0.3; 0.5] 

 
4.5 ± 2.2 
3.6 ± 2.5 
-0.9 ± 1.5 
-0.0 (0.2) 
[-0.4; 0.3] 

 
4.2 ± 2.3 
3.4 ± 2.5 
-0.9 ± 1.8 
NA 
NA 

GA disease activity, subjects (0-10) 
Baseline 
Week 12 
Mean change† 
LS mean treatment contrast‡ 
95% CI for the treatment contrast 

 
6.1 ± 1.8 
4.1 ± 2.4 
-2.0 ± 2.7 
0.3 (0.3) 
[-0.2; 0.8] 

 
6.5 ± 1.7 
4.3 ± 2.5 
-2.2 ± 2.5 
0.3 (0.3) 
[-0.2; 0.8] 

 
6.1 ± 1.8 
3.8 ± 2.6 
-2.3 ± 2.6 
NA 
NA 

BASMI (0-10) 
Baseline 
Week 12 
Mean change† 
LS mean treatment contrast‡ 
95% CI for the treatment contrast 

 
4.1 ± 2.5 
3.8 ± 2.6 
-0.3 ± 1.4 
0.1 (0.1) 
[-0.1; 0.4] 

 
3.8 ± 2.3 
3.5 ± 2.4 
-0.3 ± 1.4 
0.1 (0.1) 
[-0.1; 0.4] 

 
3.8 ± 2.2 
3.4 ± 2.2 
-0.5 ± 1.3 
NA 
NA 

C-reactive protein (mg/L) 
Baseline 
Week 12 
Mean change† 
LS mean treatment contrast‡ 

95% CI for the treatment contrast 

 
12.6 ± 14.3 
10.6 ± 10.7 
-2.2 ± 11.3 
0.6 (1.0) 
[-1.4; 2.5] 

 
13.4 ± 13.8 
9.7 ± 12.7 
-3.4 ± 11.3 
-0.1 (1.0) 
[-2.1; 1.9] 

 
13.8 ± 14.6 
10.7 ± 9.8 
-3.5 ± 10.0 
NA 
NA 
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* Data of the FAS with "last observation carried forward" approach are given apart from the ASAS 20 
response (here: PP population). For continuous variables: Baseline, Week 12 values and related 
changes are the mean ± SD; values of treatment contrasts are LS means (SEM). For ASAS 20 
response: Logistic progression is described with parameter estimator for treatment compared to 
diclofenac after adjusting for baseline VAS, sex, centre, and age; results represent the comparison 
with the reference class "diclofenac". 

BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing Spondylitis 
Functional Index; BASMI = Bath Ankylosing Spondylitis Metrology Index; CI = Confidence Interval; 
FAS = Full Analysis Set; GA = Global Assessment; NA = Not Applicable; PP = Per Protocol; 
SD = Standard Deviation; SEM = Standard Error of the Mean; VAS = Visual Analogue Scale. 

† Calculated as post-baseline values minus baseline values. 
‡ Calculated as the difference in the respective celecoxib group minus the difference in the 

diclofenac group; derived from pooled centre ANCOVA with baseline VAS and age as covariates 
and treatment, sex and centre as factors. 
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251 subjects (54.8%) experienced treatment-emergent AEs (TEAEs, Table 2). No 
deaths were reported. The rate of serious TEAEs (7 subjects involved) was 
comparable between the 3 treatment groups. The serious AEs were angina pectoris, 
dyspnoea, sudden hearing loss in the Celecoxib 200mg qd, deterioration of AS, 
familial Mediterranean fever in the Celecoxib 200mg bid, and myocardial infarction 
and tinnitus in the Diclofenac treatment group, but only one of these serious TEAEs 
was considered drug-related by the investigator (dyspnoea on celecoxib 200 mg qd). 

 

Generally, the incidences of gastrointestinal TEAEs (Table 2) were numerically 
higher with diclofenac (28.4%) than with celecoxib at either dose (200 mg qd: 15.0%, 
200 mg bid: 16.7%) and the statistical comparison indicated a significant difference 
between the 3 treatment groups (p=0.006, Chi-square test). Furthermore, the 
descriptive p-values for the direct between-group comparisons versus diclofenac 
were statistically significant both in favour of celecoxib 200 mg qd (p=0.005) and 
200 mg bid (p=0.014). The differentiation between upper and lower GI events 
showed similar results with statistically significant differences in the post-hoc tests 
that were always in favour of celecoxib 200 mg (od or bid) compared with diclofenac 
(Table 2). A comparable percentage of patients were treated with a PPI in all three 
groups: 17.6%, 12.0%, and 14.8% of patients in the celecoxib 200 mg qd, celecoxib 
200 mg bid, and diclofenac SR 75 mg bid group, respectively. 
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Table 2: Overall treatment-emergent adverse event experience (safety population) 

 Celecoxib Diclofenac SR 
 200 mg qd 200 mg bid 75 mg bid 
 N=153 N=150 N=155 
Subjects with any TEAEs 

No. of events 
Intensity*: 

Mild 
Moderate 
Severe 

92 (60.1%) 
180 
 
34 (22.2%) 
43 (28.1%) 
15 (9.8%) 

68 (45.3%) 
153 
 
24 (16.0%) 
35 (23.3%) 
9 (6.0%) 

91 (58.7%) 
218 
 
36 (23.2%) 
43 (27.7%) 
12 (7.7%) 

Subjects with drug-related TEAEs 29 (19.0%) 31 (20.7%) 41 (26.5%) 
Subjects with serious TEAEs 3 (2.0%) 2 (1.3%) 2 (1.3%) 
Subjects with drug-related serious TEAEs 1 (0.7%) 0 0 
Subjects with premature withdrawal 
of study medication due to TEAEs 

 
8 (5.2%) 

 
12 (8.0%) 

 
15 (9.7%) 

Subjects with gastrointestinal TEAEs† 23 (15.0%) 25 (16.7%) 44 (28.4%) 
Upper GI TEAEs§ 10 (6.5%) 11 (7.3%) 28 (18.1%) 
Lower GI TEAEs§ 9 (5.9%) 5 (3.3%) 20 (12.9%) 

Most common AEs‡    
Abdominal distension 3 (2.0%) 0 1 (0.6%) 
Abdominal pain NOS 1 (0.7%) 1 (0.7%) 4 (2.6%) 
Abdominal pain upper 5 (3.3%) 5 (3.3%) 14 (9.0%) 
Diarrhoea NOS 6 (3.9%) 4 (2.7%) 15 (9.7%) 
Epigastric discomfort 0 1 (0.7%) 6 (3.9%) 
Gastritis NOS 1 (0.7%) 4 (2.7%) 2 (1.3%) 
Nausea 0 2 (1.3%) 5 (3.2%) 
Stomach discomfort 4 (2.6%) 1 (0.7%) 4 (2.6%) 
Toothache 4 (2.6%) 3 (2.0%) 3 (1.9%) 
Fatigue 3 (2.0%) 3 (2.0%) 1 (0.6%) 
Influenza like illness 8 (5.2%) 4 (2.7%) 2 (1.3%) 
ALAT increased 0 0 6 (3.9%)  
Arthralgia 2 (1.3%) 3 (2.0%) 0 
AS aggravated 6 (3.9%) 5 (3.3%) 2 (1.3%) 
Dizziness 2 (1.3%) 1 (0.7%) 5 (3.2%) 
Headache 30 (19.6%) 22 (14.7%) 34 (21.9%) 
Cough 1 (0.7%) 3 (2.0%) 2 (1.3%) 
Nasopharyngitis 5 (3.3%) 5 (3.3%) 4 (2.6%) 
Pharyngitis 5 (3.3%) 1 (0.7%) 0 

* Intensity given by subjects, the most intense event experienced per subject was considered for 
classification. No deaths were reported in this study. 

† According to MedDRA System Organ Class "gastrointestinal disorders". Descriptive p-values (Chi-
square test) for between-group differences were p=0.005 for celecoxib 200 mg qd vs. diclofenac and 
p=0.014 for celecoxib 200 mg bid vs. diclofenac. 

§ Included were the terms (abdominal pain upper; epigastric discomfort; gastritis NOS; nausea; stomach 
discomfort) as "upper" GI events and (abdominal distension, abdominal pain NOS, diarrhoea) as 
"lower" GI events. The 4 between-group comparisons vs. diclofenac were always in favour of 
celecoxib at either dose (each p<0.05; Chi-square test). 

‡ Incidence of ≥2% at MedDRA Preferred Term level in any treatment group, sorted alphabetically. 
 

 

 

TEAEs pertaining to the System Organ Class (SOC) “cardiac disorders” were 
observed in 6 (1.3%) subjects (3 subjects each on treatment with celecoxib 200mg 
qd [angina pectoris, cardiovascular disorder, tachycardia] and diclofenac [angina 
pectors, myocardial infarction, tachycardia]). Drug-related cardiac AEs occurred in 
3 subjects (celecoxib 200 mg: tachycardia; diclofenac: angina pectoris and 
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tachycardia). Hypertension was observed in 3 subjects (celecoxib 200mg qd one, 
diclofenac 2 patients). Diclofenac had worse hepatic tolerability than celecoxib in 
terms of AEs of transaminase increase. The occurrence of headache as a TEAE was 
unexpectedly high in all of the treatment groups. 

 

The proportion of subjects with premature withdrawal from the study due to any AEs 
was numerically, but non-significantly, higher in the diclofenac group (n=15, 9.7%) 
than in the celecoxib 200 mg qd and bid groups (n=8, 5.2% and n=12, 8.0%, 
respectively). The most common AEs that led to premature withdrawal were 
classified within the SOCs "musculoskeletal and connective tissue disorders" and 
"gastrointestinal disorders" (each 10 subjects in total). The gastrointestinal TEAEs 
leading to premature withdrawal occurred in 3 subjects (2.0%) on celecoxib 200 mg 
bid (events: Duodenal ulcer, haemorrhoidal haemorrhage, oral mucosal blistering, 
and swollen tongue) and in 7 subjects (4.5%) on diclofenac (events: Upper 
abdominal pain, diarrhoea NOS, diarrhoea haemorrhagic, epigastric discomfort, 
haemorrhoidal hemorrhage, and nausea). 

 

DISCUSSION 

The results of our study demonstrated that clinically relevant improvement was 
achieved at Week 12 in all 3 treatment groups, as indicated by the reduction in the 
primary efficacy variable pain VAS. In the primary efficacy analysis, celecoxib at 
either dose proved to be comparable in efficacy to diclofenac for pain alleviation in 
subjects with AS after 12 weeks of treatment, thereby confirming the study 
hypothesis of non-inferiority of celecoxib compared with diclofenac in terms of pain 
reduction and underlining the therapeutic value of celecoxib within the options 
available for the management of AS. 

 

The results concerning the primary variable "pain VAS" in subjects on celecoxib were 
consistent with other studies.[12-13] The observed effect of celecoxib 200 mg qd on 
the pain VAS in this study at Week 6 (FAS: mean change from baseline by 
-27.4 ± 24.3 mm) was consistent with the effects seen in the celecoxib 100 mg bid 
arm (mean change by -27 ± 30 mm from baseline 70 ± 16 mm) in a 6-week study of 
celecoxib vs. ketoprofen.[12] Likewise, a 12-week randomised controlled trial 
comparing celecoxib to naproxen yielded results for the reduction in the pain VAS 
over 12 weeks that were comparable to our results; the efficacy celecoxib at either 
dose was comparable to that of naproxen.[13] 

 

The primary efficacy analysis based on the pain VAS indicated that both at doses of 
200 mg bid and 200 mg qd celecoxib was non-inferior compared to diclofenac. In the 
explorative analyses of the secondary efficacy endpoints, celecoxib 200 mg bid was 
always non-inferior to diclofenac, whereas celecoxib 200 mg qd did not show non-
inferiority to diclofenac in some of the secondary efficacy analyses, e.g., with 
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parameters reflecting inflammation (such as morning stiffness) or with the composite 
outcome measurement ASAS 20 response, which includes - apart from the domain 
"pain" - also other domains such as inflammation. In addition, the descriptive 
comparison between the 2 celecoxib arms consistently showed that the mean 
treatment effects were numerically stronger on celecoxib 200 mg bid than on 
celecoxib 200 mg qd in most of the analysed efficacy variables (this also applies to 
the parameters of inflammation), thereby suggesting a certain dose-dependent effect 
and a potentially better treatment outcome with the higher dose of celecoxib. 

 

A recent study compared another COX-2 selective NSAID, etoricoxib, with naproxen 
or placebo in the treatment of active AS subjects.[17] Both drugs were clearly 
superior to placebo, but etoricoxib (both at a dose of 90 and of 120 mg/day) was 
more effective than naproxen (1,000 mg/day) in some of the efficacy variables. The 
ASAS 20 response rates of 64.7% and 64.8% in the two etoricoxib arms were similar 
to the response rates in the 400 mg celecoxib and 150 mg diclofenac groups in our 
study. In another post-hoc subgroup analysis the ASAS 20 response was even, 
although non-significantly, higher in patients without concomitant peripheral arthritis; 
a subgroup which is more similar to the patients studied here.[18] 

 

Importantly, both celecoxib dose regimens were safe and well tolerated with better GI 
tolerability than diclofenac. Similar observations have already been reported in 
previous diclofenac-controlled studies.[19-20] Furthermore, there were no signs of a 
dose-dependent increase in the overall and GI toxicity of celecoxib, which was 
consistent with the findings of a previous meta-analysis.[5] 

 

The results of the present study did not indicate any cardiovascular-related safety 
concerns with celecoxib administered over a duration of 12 weeks. However, it 
should be noted that the number of subjects was too small and the duration of 
treatment too short to allow further conclusions. 

 

There is an ongoing debate whether NSAIDs should only be used periodically on 
demand or rather continuously. The reasons for this debate are the problematic GI 
tolerability of conventional NSAIDs and the question, whether NSAIDs may have any 
long-term disease modifying effect.[21] However, a recent study showed that - in 
comparison to NSAIDs on demand - continuously applied NSAIDs over 2 years may 
have the capacity to stop radiological progression in the spine of AS subjects, 
thereby underlining the need for safe NSAIDs that are suitable for continuous long-
term treatment.[22] 

 

The results of this study demonstrated similar efficacy, but a more favourable GI 
safety profile of celecoxib than diclofenac and, therefore, suggest that celecoxib adds 
to the therapeutic armamentarium for the management of AS. Our results underline 
the efficacy of NSAIDs in the treatment of AS and suggest that a higher dosage 
might be necessary in some subjects to achieve an optimum therapeutic result. Thus, 
a suitable strategy for treating AS patients would be to start celecoxib treatment with 
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200 mg qd initially with the option to increase the dose to 200 mg bid in the case of 
insufficient pain relief or persisting inflammatory activity. 
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Figures 
 
Figure 1: Disposition of study subjects 
 
Figure 2a: Course of ‚Bath Ankylosing Spondylitis Disease Activity Index’ (BASDAI) over 12 
weeks’ (wk) treatment; full analysis set (FAS). The 95% CIs for the LS mean changes within 
the 3 treatment groups (from Baseline to Week 12) did not include the 0 value, thereby 
indicating a statistically significant reduction in each of the treatment groups (see also Table 
1). 
 
 
Figure 2b: Course of ‚Bath Ankylosing Spondylitis Disease Functional Index’ (BASFI) over 12 
weeks’ (wk) treatment; full analysis set (FAS). The 95% CIs for the LS mean changes within 
the 3 treatment groups (from Baseline to Week 12) did not include the 0 value, thereby 
indicating a statistically significant reduction in each of the treatment groups (see also Table 
1). 
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Screened (N=528)

Not Randomised (N=70) Randomised (N=458)

Figure 1: Disposition of study subjects

Completed Double-Blind Treatment
N=128; 83.7%

Withdrawn (N=25)
Adverse event n=8
Labotatory data n=1
Consent withdrawn n=5
Protocol violation n=8
Other reason n=3
(Lack of efficacy)* n=5

Completed Double-Blind Treatment
N=122; 81.3%

Withdrawn (N=28)
Adverse event n=12
Laboratory data n=0
Consent withdrawn n=1
Protocol violation n=11
Other reason n=4
(Lack of efficacy)* n=5

Completed Double-Blind Treatment
N=131; 84.5%

Withdrawn (N=24)
Adverse event n=15
Laboratory data n=0
Consent withdrawn n=4
Protocol violation n=4
Other reason n=1
(Lack of efficacy)* n=4

Valid for safety analysis n=153
Valid for FAS analysis n=152
Valid for PP analysis n=126

Valid for safety analysis n=150
Valid for FAS analysis n=148
Valid for PP analysis n=124

Valid for safety analysis n=155
Valid for FAS analysis n=154
Valid for PP analysis n=123

Allocation

Follow-up

Analysis

Celecoxib 200 mg qd
N=153

Mean age: 44.9y / Women: n=48

Celecoxib 200 mg bid
N=150

Mean age: 46.2y / Women: n=47

Diclofenac 75 mg SR bid
N=155

Mean age: 43.4y / Women: n=46

* Please note that the analysis of premature withdrawal was based on the allocation to one primary reason for withdrawal in the 
case of multiple reasons. Fourteen patients had an additional specification of "lack of efficacy" but were allocated to another 
(primary) category. Basically, the number of patients with "lack of efficacy" was comparable between the treatment groups.

y = years
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