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Abstract

Objectives:

The National Institute for Health and Clinical Excellence (NICE) health economic model for assessing the

cost-effectiveness of celecoxib plus a proton pump inhibitor (PPI) compared to diclofenac plus PPI in the

treatment of osteoarthritis has been updated using new adverse event (AE) risks from the CONDOR trial.

In light of this new information, this study aimed to evaluate the incremental cost-effectiveness ratio (ICER) of

celecoxib plus PPI compared to diclofenac plus PPI.

Methods:

NICE developed a health economic model as part of their 2008 multiple technology assessment of

treatments for osteoarthritis. The model was adapted for this study to update the relative risks of

adverse events, using data from the CONDOR trial.

Results:

Using the AE data from the CLASS trial alone, celecoxib plus PPI has an ICER of £9538 per QALY when

compared to diclofenac plus PPI. When the AE data from CONDOR alone is used, this ICER decreases to

£4773 per QALY. Using the pooled data from both trials, celecoxib plus PPI has an ICER of £9377 per QALY

compared to diclofenac plus PPI.

Discussion:

The results suggest that when new AE risks are used, celecoxib plus PPI remains a cost-effective treatment

for OA when compared to diclofenac plus PPI. However, this analysis is limited by the short time horizon, and

additional AEs that have not been considered.

Introduction

Celecoxib (Celebrex; Pfizer, Kingston upon Thames, UK) is a COX-2 selective
inhibitor, with treatment indications that include use in osteoarthritis (OA), as
well as rheumatoid arthritis and ankylosing spondylitis. OA is one of the leading
causes of pain and disability worldwide. The most common form of arthritis, OA
can affect any joint, causing pain, functional limitation, and a reduction in
quality-of-life2. The pain resulting from OA is treated with either traditional,
non-selective Non-Steroidal Anti-Inflammatory Drugs (NSAIDs), or, more
recently, with COX-2 selective inhibitors such as celecoxib.

In the UK the National Institute for Health and Clinical Excellence (NICE)
produces guidance on public health, health technologies and clinical practice3.
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In 2008, NICE produced Clinical Guideline 59 ‘The care
and management of osteoarthritis in adults’, recommend-
ing appropriate treatment and care for OA, including
pharmacological management2. The clinical- and cost-
effectiveness of current treatments were assessed and
recommendations provided as to the most appropriate
clinical pathways. To support this process, NICE devel-
oped a health economic model to assess the cost-effective-
ness of COX-2 inhibitors and traditional NSAIDs in the
treatment of OA from the perspective of the UK NHS. It
was clear from the model that the addition of a proton
pump inhibitor (PPI) was cost-effective; as such it was
assumed that all NSAIDs and COX-2 inhibitors
would be prescribed with a PPI. New data have recently
been made available and in this paper the authors set
out the impact of its inclusion in the estimation of the
cost-effectiveness of celecoxib plus PPI using the
NICE model.

The structure and development of the NICE model has
been well described4. It drew upon data from three ran-
domized controlled trials (RCTs): CLASS5 (celecoxib,
diclofenac, and ibuprofen), MEDAL6 (etoricoxib and
diclofenac), and TARGET7,8 (lumiracoxib, naproxen
and ibuprofen).

The NICE model analysed the cost-effectiveness of
non-selective NSAIDs (diclofenac 100 mg/day, naproxen
750 mg/day, ibuprofen 1200 mg/day), and COX-2 inhibi-
tors (celecoxib 200 mg/day, etoricoxib 60 mg/day), plus
paracetamol 3000 mg/day. It was assumed in the model
that all treatments were equally effective at controlling
OA symptoms, but were differentiated by their individual
gastrointestinal (GI) and cardiovascular (CV) risks. The
model results demonstrated that treatment with celecoxib
plus PPI was cost-effective compared to treatment with
diclofenac plus PPI. Sensitivity analysis demonstrated
that these results were not sensitive to either the assumed
duration of treatment or to the baseline risk of GI events in
the population and were relatively insensitive to the base-
line risk of CV events9. There were, however, considerable
uncertainties over the relative rates of adverse events
(AEs) from the RCTs.

In 2010, the Lancet published results of CONDOR; a 6-
month, double blind, randomized trial comparing treat-
ment with celecoxib and diclofenac plus PPI in patients
with osteoarthritis and rheumatoid arthritis10. The aim of
CONDOR was to investigate the GI risk of treatment with
a NSAID (diclofenac) plus PPI vs a COX-2 selective
NSAID (celecoxib) alone, across the entire (upper and
lower) gastrointestinal tract. The primary study end-
point was a composite of clinically significant upper or
lower GI events, and data on cardiovascular events were
also reported. CONDOR reported a statistically significant
reduction in GI events for celecoxib vs diclofenac plus PPI
and non-significant differences in CV events, for the
parameters used by NICE.

This study had four aims:
� To perform a literature search to assess whether any

additional relevant data had been published since the
2008 NICE guidance.

� To update the NICE OA model with the results of any
identified studies and the CONDOR trial.

� To update the modelled cost data with 2011 values.
� To enable an updated assessment of the cost-effective-

ness of treatment with celecoxib plus PPI compared to
diclofenac plus PPI from a UK perspective.

Methods

A literature search was performed based on the search
criteria detailed in the CG59 NICE guidance, to iden-
tify all relevant trials which could be used to update
the model. 30 papers were found, of which only the
CONDOR trial publication was considered to be for
the treatment of osteoarthritis in the appropriate patient
population and include reports of adverse events. Only the
CONDOR trial was, therefore, used to inform the update
of the model.

The results of the NICE modelling work were mainly
driven by AE data from a 6-month analysis from CLASS, a
double-blind, randomized controlled trial11. The objective
of CLASS was to determine whether celecoxib was asso-
ciated with a lower incidence of significant upper GI toxic
effects and other adverse effects compared with conven-
tional NSAIDs. CLASS demonstrated that celecoxib, at
dosages greater than those licenced in the UK, was associ-
ated with a lower incidence of symptomatic ulcers and
ulcer complications combined, as well as other clinically
important toxic effects, compared with NSAIDs at stan-
dard dosages.

The primary results from the CONDOR trial were ana-
lysed to fit with the classifications given by NICE to the
adverse events recorded in CLASS and, thus, were defined
as GI symptoms leading to withdrawal, symptomatic
ulcers, complicated GI events, MI, stroke, or heart fail-
ure10. The CONDOR trial also included a number of
non-symptomatic GI end-points that were believed to be
surrogate markers for GI damage throughout the entire
(upper and lower) GI tract. These surrogate markers
included blood loss as measured by a haemoglobin drop
of 42 g/dl from a defined site, or presumed small bowel
blood loss. Patients were removed from the trial if they
met a pre-defined end-point. As the modelling approach
developed by NICE did not consider these surrogate end-
points, they have been excluded from this analysis. More
patients in the diclofenac plus PPI arm than the celecoxib
arm had a significant decrease in haemoglobin (77 vs 15
patients). These patients discontinued from the trial, but
may have later developed more serious GI events. The true
burden of the adverse events that would be seen in clinical
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practice is therefore potentially under-estimated.
This under-estimation of GI adverse events may be greater
in the diclofenac plus PPI arm, since more patients were
removed from the trial prior to the potential development
of GI AEs in the model. Therefore, the relative risks of
each GI AE used in the model for celecoxib compared to
diclofenac from CONDOR may be over-estimated, lead-
ing to a conservative estimate for the cost-effectiveness of
celecoxib compared to diclofenac plus PPI.

Adverse events associated with NSAID and COX-2
inhibitor use are assumed to be dose-related in the NICE
model. A key concern in the original NICE modelling
work was that the dose levels used in the supporting
trials were higher than those used in clinical practice.
Doses in these trials were generally high for NSAIDs
(but within licensed dose range), whilst they were far
above licensed levels for some of the COX-2 inhibitors
considered9 (TARGET: lumiracoxib 400 mg, naproxen
1000 mg, ibuprofen 2400 mg; CLASS: celecoxib 800 mg,
diclofenac 150 mg, ibuprofen 2400 mg; MEDAL: etori-
coxib 73 mg, diclofenac 150 mg; EDGE: etoricoxib
90 mg, diclofenac 150 mg). The observed doses were there-
fore adjusted to Average Daily Quantities (ADQs), a mea-
sure of prescribing volume based upon prescribing
behaviour in England12. The ADQ’s for celecoxib and
diclofenac were reported to be 200 mg and 100 mg,
respectively. CONDOR used the maximum licensed
daily doses of celecoxib (400mg per day), and diclofenac
(150mg per day). The NICE model also makes an adjust-
ment for the population baseline risk of GI events. The AE
rates reported in Table 1 were therefore adjusted to reflect
the ADQ doses for celecoxib and diclofenac using the
same methodology described by NICE10, where it was
assumed that the adverse event rate reduction has a rela-
tive risk of half the dose reduction. For example, if the dose
of each drug was reduced by 50%, then the adverse event
rate reduction for each drug would be 25%. The adjusted
numbers of events are reported in Table 1. Dose-adjusted

adverse event rates were then converted to relative risks as
required by the model.

The main issue in adapting the NICE model to assess
the results from CONDOR is that the trial compared cel-
ecoxib to diclofenac plus PPI, whereas the NICE model is
structured to assess the CLASS trial which compared cel-
ecoxib to diclofenac alone. The NICE model estimates the
effect of PPIs by applying relative risks to adjust the event
rates for GI AEs when a PPI is added13. The relative risks of
AEs with a PPI, when added to NSAID, are 0.43 for GI
symptoms, 0.37 for symptomatic ulcer, and 0.46 for com-
plicated GI event. These relative risks were used to adjust
the event rates for GI AEs for diclofenac plus PPI in
CONDOR, to estimate the event rates if diclofenac were
used without a PPI (Table 1). The relative risks for AEs
from CLASS and adjusted CONDOR rates were then
pooled and used in the base-case. Meta analysis, assuming
a fixed effects model, was used to combine the CONDOR
data with the existing CLASS data to gain a pooled rela-
tive risk for each event (Table 2). Fixed effects meta-ana-
lysis assumes that the true effect is the same in all studies,
unlike random effects meta-analysis which allows the true
effect to vary across studies. Although the random effects
assumption is typically considered to be more realistic, a
large number of studies are required to obtain a reliable
estimate of the distribution of possible trials. Since only
two studies are included in this analysis a fixed effects
model was used.

When CONDOR is not adjusted to remove the effect of
PPI from diclofenac, but the dosage of celecoxib and diclo-
fenac is adjusted, the incidence of GI symptoms with cel-
ecoxib alone is similar to that with diclofenac plus PPI.
The risk of symptomatic ulcers and complicated GI events
is lower for celecoxib alone than for diclofenac plus PPI.
This challenges the view that celecoxib necessarily needs
to be prescribed with a PPI, so analysis has been performed
to assess the cost-effectiveness of celecoxib without PPI
compared to diclofenac plus PPI.

Table 1. Numbers of adverse events observed in CONDOR.

Adverse event Number of observed events (dose adjusted number of events)

CLASS CONDOR CONDOR–adjusted

Celecoxib
(n¼ 3987)

Diclofenaca

(n¼ 1996)
Celecoxib
(n¼ 2238)

Diclofenac plus
PPI (n¼ 2246)

Celecoxib
(n¼ 2238)

Diclofenac without
PPIb (n¼ 2246)

GI symptoms leading to
withdrawal from study

1990 (1645) 1369 (1230) 114 (236) 167 (240) 114 (236) 388 (424)

Symptomatic Ulcer 26 (18) 16 (14) 5 (5) 11 (10) 5 (5) 30 (25)
Complicated GI event 20 (14) 11 (9) 5 (4) 4 (8) 5 (4) 9 (8)
MI 19 (16) 5 (5) 2 (3) 4 (3) 2 (3) 2 (3)
Stroke 8 (7) 10 (9) 3 (3) 3 (3) 3 (3) 3 (3)
Heart Failure 9 (6) 2 (2) 0 (0) 0 (0) 0 (0) 0 (0)

aThe comparator arms in CLASS consisted of diclofenac and ibuprofen and, thus, the diclofenac patient numbers (n) are approximately half those in the
celecoxib arm.
bThe diclofenac without PPI event rates have been calculated using the relative risks to remove the PPI efficacy from the diclofenac with PPI event rates.
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A sensitivity analysis to check the internal validity of
the analysis was performed in which the diclofenac AE
rates from the CLASS trial adjusted to estimate event
rate for diclofenac plus PPI, which was pooled with the
CONDOR event rates for diclofenac plus PPI.

All NHS costs were updated to the recent 2010/11 UK
NHS reference costs14 (Table 3). Drug costs were updated
to 2011 UK prices using the British National Formulary15.
Costs for the management of CV events were inflated to
2011 costs, using the PSSRU Hospital & Community
Health Services Pay & Prices index16.

A 3-month time horizon was used in the base case. For
time horizons over 1 year, costs and benefits were dis-
counted at an annual rate of 3.5%, in line with NICE
guidance18.

Sensitivity analyses were performed which included
varying the treatment period from 3 months to 24
months, the age of patients from 55 to 65, removing CV
benefits and an analysis which examined the effect of using
only the CONDOR results. A probabilistic sensitivity
analysis (PSA) was also performed, sampling 1000 param-
eter sets from the distributions around parameters in the
model to generate a probability distribution of calculated
cost-effectiveness ratios, reflecting the combined uncer-
tainty in the underlying parameters of the model. The
95% confidence intervals for the event relative risks
given in Table 2 were used in the PSA. Distributions for
all other parameters were the same as in the original NICE
analysis.

Results

A deterministic approach was used to assess the cost effec-
tiveness at the mean parameter values results using the
pooled CLASS and CONDOR AE results. The analysis
demonstrated that, over a patient’s lifetime, treatment
with celecoxib plus PPI when compared to treatment
with diclofenac plus PPI was associated, with an increase
in discounted costs of £56 per patient, and a gain in

Quality Adjusted Life Years (QALYs) of 0.006 per patient,
resulting in an ICER of £9377. When the AE data from
CONDOR alone is used, the QALY gain is increased to
0.010, and the marginal cost is £49 per patient, resulting in
an ICER of £4773. When AE data from CLASS was
adjusted to obtain an event rate for diclofenac plus PPI
and pooled with the CONDOR data, the resulting ICER
was £8507. If the AE data is used from CONDOR alone,
and with no dose adjustment, such that celecoxib and
diclofenac are both used at their maximum daily dose
(which may be used in clinical practice), celecoxib
compared to diclofenac plus PPI is associated with an
increase in costs of £48 and an increase in QALYs of
0.004, resulting in an ICER of £12,736. In the same
scenario, celecoxib plus PPI compared to diclofenac plus
PPI is associated with an increase in costs of £44 and an
increase in QALYs of 0.013, resulting in an ICER of £3340.
However, these results are heavily influenced by the high
dosing of both celecoxib and diclofenac. Results including
ICERs are shown in Table 4.

Sensitivity analysis varying the treatment period from 3
months to 24 months had minimal impact on the ICER.
Increasing the population age from 55 to 65 lowered the
ICER, however equalizing CV relative risks had an effect
of increasing the ICER (Table 5).

PSA was performed and the results plotted on a cost-
effectiveness plane with lines representing thresholds of
£20,000 and £30,000. (Figure 1). Points to the right of a
threshold line indicated that celecoxib plus PPI was cost-
effective compared to diclofenac plus PPI at that thresh-
old. Points to the left of the vertical line indicated that
celecoxib was dominated by diclofenac. Points between
the vertical line and a threshold line indicated that cele-
coxib was not cost-effective compared to diclofenac. It can
be seen that many of the points were clustered around the
centre of the thresholds, with some results present on
either side. The majority of samplings showed celecoxib
plus PPI to be cost-effective and celecoxib plus PPI was
dominated by diclofenac plus PPI on only 8% of occasions.
These results were then plotted on a cost effectiveness
acceptability curve (Figure 2), which showed that cele-
coxib plus PPI is the cost-effective option on 75% of occa-
sions at a willingness to pay threshold of £20,000 per
QALY, and on 83% of occasions at a threshold of
£30,000 per QALY.

Discussion

In the original NICE model, the differences in total costs
and total QALY gain between celecoxib plus PPI and
diclofenac plus PPI were very small4. These small differ-
ences are unchanged by the update to the model performed
here, to include data from the CONDOR trial. Using the
data from CONDOR alone decreased the ICER comparing

Table 2. Relative risks of adverse events based on estimated dose adjusted
treatment effects.a

Adverse event Celecoxib vs Diclofenac relative risk

CLASS CONDOR–
adjusted

Pooled
(95% CI)

GI symptoms 0.67 0.56 0.66 (0.64, 0.70)
Symptomatic Ulcer 0.64 0.20 0.43 (0.24,0.76)
Complicated GI event 0.78 0.50 0.68 (0.34, 1.34)
MI 1.60 1.00 1.40 (0.60, 3.28)
Stroke 0.38 1.00 0.51 (0.22, 1.17)
Heart Failure 1.57 1.00b 1.42 (0.32, 6.23)

aEvent rates based on celecoxib 400 mg daily dose adjusted to ADQ dose of
200 mg and diclofenac 150 mg daily dose adjusted to ADQ dose of 150 mg.
bBased on 0 events for both celecoxib and diclofenac.
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Table 4. Costs, QALYs and ICERs for the trial data.

Treatment Results per patient

Discounted
costs

Discounted
QALYs

Marginal
costs

Marginal
QALYs

ICER

Pooled CLASS and CONDOR data – CONDOR adjusted to obtain event rate for diclofenac without PPI
Celecoxib plus PPI £75 0.010 – – –
Diclofenac plus PPI £18 0.004 £56 0.006 £9377

Pooled CLASS and CONDOR data – CLASS adjusted to obtain event rate for diclofenac with PPI
Celecoxib plus PPI £80 0.010 – – –
Diclofenac plus PPI £20 0.002 £61 0.007 £8507

CONDOR data
Celecoxib plus PPI £77 0.006 – – –
Diclofenac plus PPI £29 �0.004 £49 0.010 £4773

CLASS data
Celecoxib plus PPI £77 0.010 – – –
Diclofenac plus PPI £18 0.004 £59 0.006 £9538

CONDOR data – unadjusted for dose
Celecoxib plus PPI £77 0.01 – – –
Diclofenac plus PPI £34 �0.01 £44 0.013 £3340

CONDOR data – unadjusted for dose
Celecoxib £82 0.00 – – –
Diclofenac plus PPI £34 �0.01 £48 0.004 £12,736

Table 3. Estimated costs for the management of adverse events.a

New costs Original costs

Management of dyspepsiab £70 £40
Management of symptomatic ulcerb,c £796 £640
Management of complicated GI eventb,c,d £2909 £2862

Management of CV eventse: First cycle Subsequent cycles First cycle Subsequent cycles
MI £1437 £134 £1437 £134
Stroke £2268 £435 £2268 £435
heart failure £1770 £134 £1770 £134

aAll costs based on original NICE analysis and include GP and primary care nurse visits (costed from PSSRU 201116).
bIncludes GI outpatient visit (NHS Reference cost 2010–1114, specialty code 301M, face-to-face medical outpatient appointment, follow-up appointment).
cIncludes Diagnostic Endoscopy (NHS Reference costs 2010–1114, Non-elective GI bleed diagnostic endoscopic costs).
dIncludes Surgical procedure (NHS Reference cost 2010–1114, Very Major GI bleed procedure).
eCosts based on NICE Hypertension guidelines17, and inflated to 2011 costs using PSSRU 2011 HCHS PPI16.

Table 5. Results of sensitivity analyses.

Sensitivity analysis ICER of Celecoxib plus PPI
vs Diclofenac plus PPI

Scenario Treatment period Age

Base case 3 months 55 £9377
65 £5856

24 months 55 £9606
65 £6258

Equal cardiovascular risks 3 months 55 £14,083
65 £9008

24 months 55 £14,215
65 £9440
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celecoxib plus PPI with diclofenac plus PPI reported in the
original NICE model. Pooling the data from CONDOR
and CLASS reported an ICER that was below a £20,000
threshold and, therefore, treatment with celecoxib can be
considered a cost-effective treatment option for patients
with OA.

The results of the CONDOR trial demonstrate that
treatment with celecoxib reduces the risk of upper and
lower GI events, compared with treatment with diclofenac

and PPI, and has no statistically significant impact on CV
events. The celecoxib risk of GI symptoms in CONDOR
was lower than the baseline population risk of GI symp-
toms utilized in the NICE model and, therefore, when
adjusting for the baseline risk of event, along with the
adjustment made for the dose, the risk of GI symptoms
therefore increases, compared to the value reported in
CONDOR (Table 1). The same effect is also seen for
the rate of GI symptoms reported for diclofenac plus PPI

Figure 1. Scatter plot results from the probabilistic sensitivity analysis (pooled analysis).

Figure 2. Cost-effectiveness acceptability curve (pooled analysis).
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in CONDOR. The relative risks of ulcers and complicated
GI events remain much lower for celecoxib than diclofe-
nac plus PPI, which are much more costly and have a
greater utility decrement than GI symptoms, which
drives the advantage for celecoxib. These risks have
been adjusted using a fairly crude methodology which
assumed a simple, proportional linear relationship between
dose and risk of AE. It is suggested that this relationship is
more complex and, were a study investigating this per-
formed, it may produce adjustments that are more favour-
able to celecoxib. When the CONDOR and CLASS
results were pooled, however, then celecoxib is shown to
reduce the risk of all GI events compared to diclofenac.

The results from CONDOR provide evidence that
when celecoxib (without a PPI) and diclofenac plus a
PPI are given at maximum NSAID dosages, celecoxib
alone is cost-effective when compared to diclofenac plus
a PPI. This result questions whether the addition of a PPI is
necessary to treatment celecoxib. However, when using
the CONDOR unadjusted results and treatment with cel-
ecoxib plus a PPI is compared to celecoxib alone, there is a
decrease in costs of £5, and an increase in QALY gain of
0.01. As such, the addition of a PPI to celecoxib dominates
treatment with celecoxib alone. This is consistent with the
NICE modelling results, and is supported by clinical
evidence19.

It has been noted elsewhere4 that the main driver of
cost-effectiveness in the NICE model is the risk of stroke
estimated from CLASS, which reports a low relative risk
favouring celecoxib (after dose adjustment). These risks
are based on very small numbers of events from a trial
that was not powered to demonstrate a difference in this
event. The instability of these data is demonstrated by the
inclusion of data from CONDOR, to the CLASS data, in
which only three stroke events are added to each arm, but
then increases the relative risk of stroke from 0.38 for
celecoxib vs diclofenac to a value of 0.51 in the pooled
analysis. The validity of NICE using ‘anecdotal CV’ data
from trials that were not designed and under-powered to
study such outcomes has been questioned20. Given that
there are currently no statistically significant data differ-
entiating the effect of treatment with celecoxib and diclo-
fenac on CV events, probably the most appropriate
sensitivity analysis is that examining the effect of only
applying the pooled efficacy data to GI events and assum-
ing a relative risk of 1 for CV events. In this scenario
celecoxib remains the most cost-effective option with an
ICER well below a £20,000 threshold.

The main limitations of this analysis are the short time
horizon used, and the dose-adjustment. The analysis of
CLASS and CONDOR was for only a 6-month period,
whereas to fully assess the impact of treatment of OA
requires modelling over a longer time horizon. The
model and cost-effectiveness analysis use a 3-month time
horizon in the base case and so does not extrapolate

beyond the trial horizon. As discussed earlier, the dose
adjustment method used in the NICE modelling may not
be appropriate in this update, whereby the risks of some
AEs were lower in patients receiving treatment than in the
general population. The results from the CONDOR trial
without using the dose adjustment are influenced by the
much higher drug costs for both celecoxib and diclofenac
compared to normal usage. These, however, are limitations
of the NICE model which has been accepted for guidelines
development in the UK, and is not a limitation of this
study.

The non-symptomatic end-points reported in
CONDOR have not been considered in this analysis.
The approach for the inclusion of the CONDOR results
was consistent with the NICE modelling, but presents con-
servative results for celecoxib.

Conclusion

The inclusion of the CONDOR results in the NICE model
ensured that all available trial data were used and thus the
updated model was the most robust analysis available to
assess the cost-effectiveness of OA treatments. The inclu-
sion of a PPI in the diclofenac arm of CONDOR caused
complications in pooling the trials results, but the small
differences in the results from the two pooling methods
demonstrate internal validity in the results.

This study provides strong support that treatment with
celecoxib is cost-effective when compared to diclofenac
plus a PPI using data from CONDOR alone, CLASS
alone, and both methods of pooling the results.
Importantly the update of the NICE model does not
alter the conclusions reached in the original NICE guid-
ance, and celecoxib remains a cost-effective treatment for
the symptomatic management of OA in the UK.

The results from the CONDOR trial also demonstrate
that, at maximum dosage, celecoxib can be considered a
cost-effective treatment for the symptomatic management
of OA in the UK when compared to diclofenac plus PPI.
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