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P The cost/QALY of celecoxib compared with
conventional NSAIDS is estimated to be at least
$60,000-$220,000 (depending on population risk
of Gl ulcer), with no overall benefit seen in
celecoxib compared with diclofenac, or
rofecoxib compared with naproxen.

compared to

P COX-2 inhibitors provide little (if any)
additional clinical benefit over traditional
NSAIDS and at significantly higher cost. The
net cost of funding celecoxib would be
approximately $30 million per year.
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The focus of this
summary document
is therefore to highlight for DHBs the cost-
effectiveness, effectiveness and safety of the
selective  COX-2 inhibitors, celecoxib and
rofecoxib, compared with conventional
nonsteroidal anti-inflammatory drugs (NSAIDS),
for the treatment of rheumatoid arthritis and
osteoarthritis. The methodology used to construct
this summary document is outlined in Appendix 1.

S hare information

In April 2003, PHARMAC digtributed a draft
verson of this COX-2 inhibitor discussion
document for comment. This final version has
incorporated or addressed al significant issues
that were raised during consultation.



Introduction

NSAIDs are used widely to treat pain and
inflammation. There has been a large amount of
interest in the new selective cyclooxygenase-2
(COX-2) inhibiting NSAIDs since ther
introduction. There is a perception that these
drugs are less toxic than conventional NSAIDs.

But are these drugs redly safer than currently
funded NSAIDs? Do they reduce

the risk of serious upper
gastrointestina complications as

initially claimed? Are the costs of
COX-2s judtified in terms of their
tolerability and safety? Are they cost
effective? Why doesn't PHARMAC fupio
COX-2s for use in the commun
Should hospitals fund them?

—

This document attempts to answer thesg-gue
and explains PHARMAC's stance reQardirs
funding of COX-2s.

What are COX-2 Inhibitors?

inflammatory, analges
blocking the pr
prostanoids via CO

b are indicated for the
treatment of pa and inflammation in
osteoarthritis  (a chronic  degenerative joint
disease) and rheumatoid arthritis (a systemic
inflammatory disease affecting joints and many
other organs), and for acute pain and primary
dysmenorrhea.

Celecoxib and r

IAnother COX-2 inhibitor assessed by PHARMAC is
meloxicam. Information and PTAC's assessesment of

meloxicam is available in Appendix 2.
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What other treatments are available?

Paracetamol is firgt-line therapy for patients with
mild to moderate symptoms of osteoarthritis (OA)
and rheumatoid arthritis (RA) due to its
effectiveness in relieving mild to moderate pain,
and its safety profile [4,106].

Conventiona NSAIDS (eg. diclofenac and

a gastrointestinal
astroduodenal ulcer, a proton
stch & omeprazole can be
B,106].

ective inhibitors are among the most
ertised drugs in the United States and
agnificant revenue earners for the
aceutical companies.

million (NZ$347 million) advertising rofecoxib in
the United States in 2000. This exceeded the
advertising budgets for Peps and Budweiser beer
[101]. In the same year the sdles of rofecoxib
quadrupled to US$1.5 hillion (NZ$3.2 hillion). In
2001 sales increased to US$2.6 hillion (NZ$5.6
billion) [2]. Pfizer sells celecoxib, which had $3.1
billion (NZ$6.7 billion) in salesin 2001.

Billions of dollars are being spent on COX-2
selective inhibitors worldwide. Is that investment
justified? We examine the answer to this question
in this discussion document.

How effective are COX-2s?

COX-2s are no more effective than conventional

NSAIDs in reducing pain and improving physical
and global functions in both OA and RA patients.

Celecoxib

The Celecoxib Long-term Arthritis Safety Study
(CLASS) was an amalgamation of two double-
blind RCTs for celecoxib (800 mg/day) involving
8,059 patients, one comparing with ibuprofen
(2400 mg/day) over 12 months, the other to
diclofenac (150 mg/day) over 15 months. These
trials, which were funded by Pharmacia, found
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that there was no difference in the effectiveness of
celecoxib compared with ibuprofen or diclofenac,
in terms of the reduction in pain [38].

Other clinical trials assessing the effectiveness of
celecoxib compared with conventional NSAIDs in
patients with OA [21,22,40] and RA [41,42] have
reported similar results. A Cochrane review aso
concluded that celecoxib controls the symptoms
of RA to a similar degree to that of naproxen,
diclofenac, and ibuprofen [20].

Rofecoxib
The Vioxx Gastro-selective Outcomes Research
(VIGOR) study was a prospective, randomized,
double-blind, one year study, evauating the
efficacy of rofecoxib (50 mg per/day) compared
with naproxen (1000 mg per/day) in 8,076
patients with RA. The study found rofecoxib and
naproxen to be similar in efficacy, with simil
rates of discontinuation [35].

conventional NSAIDS in patients wit
RA over a period of 654 weeks ha
smilar  results [31,33,34,36,37,6
Cochrane review aso showed
demonstrates similar efficacy

[64].

and 50 mg),
acetaminoph
patients with

patients with OA of “the knee over a period of 6
weeks [104]. This study found celecoxib and
rofecoxib demonstrated similar efficacy, and were
significantly better compared with placebo [104].

Bianchi and Broggini compared the efficacy of
celecoxib (200 mg), rofecoxib (25 mg) and
nimesulide (100 mg) in 30 patients with OA of the
knee for 7 days [105]. The study found that
numesulide was significantly more effective in
providing symptomatic relief compared with
celecoxib and rofecoxib [105].
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The results of these trials do need to be interpreted
with caution. It is not clear whether the doses used
in these tridls are comparable. It has been
suggested that celecoxib may have been more
effective if the dose was 400 mg [46,47]. Also, the
duration of the trials are only between one to six
weeks, and the results may change over a longer
period of time.

Do COX-2s reduce the risk of serious
gastrointestinal complications?

S AN

Pt

Th i/ yarying ence~regarding  the
e of -2 i

é%t tinal (GI) ¢

The

in reducing
o domi

nafit\trials\ SLASS (6-months) and

IGOR (9-mon eported reductions in ulcer

plicatio @ OX-2s compared with
Na

onventiona . In the VIGOR trial this

>differenc ‘ tistically significant. In the
CLAS al,thesincidence of symptomatic ulcers
and  ulce omplications  combined was
i ess for patients administered

ower Gl risks associated with rofecoxib may
ave been overstated as the VIGOR trial did not

llow concurrent use of low-dose aspirin.

Initialy it looked as if COX-2s would provide a
similar level of pain relief as NSAIDs, but with a
reduced risk of gastrointestinal (Gl) bleeding; a
result that many received eagerly. Short-term
RCTs showed fewer cumulative gastroduodenal
erosions and endoscopic ulcers with the COX-2
inhibitors  (9-15%) than with conventional
NSAIDs (41-46%) [6,7].

Further studies, however, began to question the
integrity of the original results. New information
suggests that previous claims over the Gl safety of
COX-2s may have been overstated.

Celecoxib

The CLASS study results were published in the
Journal of the American Medica Association
(JAMA), but only the first six months of data
were reported from two trials of longer duration.

The émonth trial results reported a statistically
significant reduction with celecoxib in ulcer
complications and symptomatic ulcers combined
compared with conventional NSAIDS (8% and
1.2% respectively). However, the reduction in
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ulcer  complications done for patients
administered celecoxib compared with existing
NSAIDS was not found to be datistically
significant (0.3% and 0.6%, respectively).

Further, the full 12-15 month results reported no
significant difference in ulcer complications
between celecoxib and existing NSAIDs (0.5%
and 0.6%, respectively). Almost al the ulcer
complications that had occurred during the second
half of the trias were in the celecoxib group
[62,63].

Why the difference between short and long-term
data?

The authors of the CLASS study attempted to
explain the differences in the short and long-term
data by arguing that it was caused by the high
dropout rate of patients being administered
conventional NSAIDs resulting in a lower rate
Gl events in these patients [61]. However, as
Juni and colleagues pointed out, the nu
dropouts increased gradualy over t
period, with no sudden increase after s
and there was little difference in with
between treatment groups [17].

A concern is that the publi
CLASS trial have been wi

&
In fact, the selectiv% ing of the 6-month
CLASS results was subject to an amost
unprecedented editorial in the BMJ, heavily
critica of JAMA's reporting of the CLASS trid
results [17]. Juni et @ commented on how the
authors failed to justify the post hoc changes in
trial design, outcomes, and analysis, and provided
an unconvincing explanation for reporting only on
the six-month follow-up. They stated that
“publishing and distributing overoptimistic short
term data using post hoc changes to the protocol,
while omitting disappointing long-term data of
two trids, which involved large numbers of
volunteers, is miseading”.
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Concurrent use of aspirin:

Low-dose aspirin might offset any Gl benefit of
COX-2 inhibitors.

In CLASS, those concurrently taking low-dose
aspirin (approximately 21% of patients) did not
show any reduction in Gl complications with
celecoxib compared with conventional NSAIDS

(further information in Appendix 3).
Other \// E §
D underto industry-funded

stematic /e d meta-analysis
celvparing celecoxib with
NSAIDs or placebo. The

ed equivaent efficacy
xib and conventional
tly greater tolerability in

CLASS data that were reported to the
29, 30]. PHARMAC <aff went on to apply

the Gl safety profile of celecoxib [29].

Further information on PHARMAC's anaysis,
and key findings of CLASS and other clinica
trials on celecoxib, isincluded in Appendix 3.

In a prominent RCT, published after Deeks meta-
analysis, Chan et a looked at the use of COX-2s
in patients with a history of recent ulcer bleeding.
They found the risk of recurrent bleeding was
high regardless of treatment (4.9% of those using
celecoxib and 6.4% wusing diclofenac-plus-
omeprazole had recurrent bleeding within six
months). The authors suggested that neither
regimen could completely protect patients at high
risk from recurrent ulcer complications [24]. An
accompanying editorial stated that the results were
unexpected, with neither regimen providing a
good or even acceptable level of protection from
recurrent ulcer bleeding. “It is clear that our
current strategy for the prevention of NSAID-
related ulcers and ulcer complications requires
reexamination and revision”[70].

Rofecoxib

The VIGOR study demonstrated that rofecoxib

was associated with a lower incidence of

complicated ulcers compared with naproxen
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(0.4% compared with 0.9%, respectively). The
risk of acomplicated Gl event was estimated to be
1.37 per patient per year with naproxen and 0.59
with rofecoxib (p=0.005) [35].

These results need to be interpreted with caution
as they may not be replicated in postmarket use
for the following reasons:

1. patients in the VIGOR trial were not able to
be administered aspirin concurrently, hence
the benefit of rofecoxib may be overstated (as
aspirin was shown to offset Gl benefit of cox-
2 inhibitorsin the CLASS trial);

2. the comparator used in the VIGOR trid was
naproxen, and some argue that diclofenac and
ibuprofen are associated with a lower risk of
gastrointestional complications, and hence are
the more relevant comparator [17];

3. thedifferencein Gl events emerged only after
one month of treatment, indicating that
rofecoxib may not reduce Gl risk during
short-term treatment [106];

4. patientsin poor genera heath were ineligible
for the VIGOR trid, hence results cannot be
extrapolated to their situation [106].

Laine et a. performed a post hoc anaysis on

patients with other risk
low-risk patients [44].

Appendix 3 describes Gl €f
rofecoxib trias.

INFORMATION FOR DHB USE ONLY

Is there an increased risk of cardiac or
renal events associated with COX-2s?

The CLASS trial found that there was no
significant difference between the treatment
groups in the incidence of major cardiovascular
events. However, the VIGOR trial reported a four-
fold increase of myocardial infarction in patients
administered rofecoxib.

There is growing.international con egarding
links between £QX%=2 inhibitors an%e@sed
S.

risk of serious e gercardiac isa
i A S455,67].

different
of COX-2

oxib compared with
arecent trial found that COX-
benefit  those with

. performed a meta-analysis to
effect of COX-2s on

as a potential increase in cardiovascular
with the use of COX-2 inhibitors [51].

a from the FDA Adverse Event Reporting

stem (AERS) indicates that rofecoxib and
celecoxib are associated with rates of renal failure
similar to conventional NSAIDs. However, this
has been debated in the literature
[56,57,58,59,60].

Celecoxib

In the CLASS trid, in which 21 percent of
patients took aspirin, there was no significant
difference between the treatment groups in the
incidence of major cardiovascular events.

White et a. analysed data from the CLASS tria to
determine the incidences of serious cardiovascular
thromboembolic events for all patients as well as
the subgroup of patients who were not
administered aspirin concurrently. They found
that the incidence of serious cardiovascular
thromboembolic events was not significantly
different for all patients administered celecoxib or
conventional NSAIDs, and for the subgroups of
patients not taking aspirin [23].




Rofecoxib

In the VIGOR study, patients administered
rofecoxib had a four-fold increase in myocardial
infarctions compared with patients on the
conventional NSAID naproxen (0.1% vs 0.4%,
respectively). Serious thrombotic events were
twice as high in the rofecoxib group (RR 2.38),
although these data were not reported in the
VIGOR publication. This increase in thrombotic
cardiovascular events was found to be
significantly higher in al patients administered
rofecoxib (including patients who were not
needing aspirin).

Why the differencein results?
The fact that the VIGOR trial found a statistically
significant difference in major cardiovascular
events, and the CLASS tria did not, may have
been due to differences in study patients between
the trids (the CLASS trial had a higher proportion
of patients with OA, and patients with RA have an
increased risk of thrombotic events); the use of
aspirin by some patients in the CLASS trid; or t

VIGOR trid may be protective
cardiovascular events)[26].

X-2 B ,
ity, and a-signifiea
e events. inhibitors have serious
» tial h ave been minimised in
Q orts of onsored by drug companies’

nature of the comparator NSAID used in the trigl
(naproxen — the comparator NSAID i &

warfarin can cause serious fraemoy
The interaction between .CQ ibi , €
inhibitors and diuretics ¢ se {enal failure

0 convention

impairment at a simila

So how safe are COX-2 inhibitors overall?

The incidence of overall serious adverse events in
the two key COX-2 trials (CLASS and VIGOR)
was higher for COX-2 inhibitors than conventional
NSAIDs. The absolute risk increase was 1-1.5%
and the number needed to treat to cause one
harmful event was between 67 and 100.

The view that COX-2s are ‘saf€’ to use in those
patients for whom conventional NSAIDs would
normally be prescribed may not be well founded.

A recent Patient-Ori vidence that
M atters) BMJ 1 a recent
detaifed ana ; CLASS and

inhibitors, a

[66].

who {egan treatment on celecoxib and

6 e«%}v New Zeadland between December
, \u, October 2003 are currently being
d by the Intensive Medicines Monitoring
amme (IMMP). In June 2002, 13 case

eports were received of acute psychiatric events

for patients administered COX-2 inhibitors [109].

N April 2003, 17 cases of hepatotoxicity

associated with COX-2 inhibitors were reported,
including 6 cases of significant liver injury [107].

NSAIDs. O\

In November 2003, 7 cases d visua disturbance

The interaction
warfarin can

(INR) by approximately 10%
was raised as a concern

Medicines  Adverse '.=»:,.~‘. 7

(MARC) [10].

In June 2002, the Cen Adverse Reactions
Monitoring (CARM) rel d an article outlining
the dangers of combining ace inhibitors, NSAIDs
and diuretics, due to the effect the combination
may have on rena failure and impairment [8].

S
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with COX-2 inhibitors were reported by the
IMMP in the BMJ, including a case of temporary
blindness and a case of avisual field defect [108].

Recovery from these events occurred soon after
discontinuing medication. It should be noted that
these adverse effects have aso been reported with
conventional NSAIDs.

Celecoxib

The 6-month data from the CLASS trial reported
in JAMA showed that significantly more patients
who were administered conventional NSAIDs had
nausea, constipation, and hypertension, and
significantly more patients who were administered
celecoxib had skin reactions including rash and
urticaria[38]. However, this report excluded some
key safety data.



The 12-15 month CLASS results reported on the
FDA website found that there was no significant
difference in total serious adverse events or
mortality for patients administered celecoxib
compared with other NSAIDs (rate of serious
adverse events was 6.8% and 5.8% respectively,
mortality rate was 0.4% and 0.43% respectively).

However, in the FDA results there was an
increase in other serious events® for patients
administered celecoxib compared with other
NSAIDs (5.8% versus 4.8%, respectively),
representing an absolute risk increase of 1% and
the number needed to treat to cause one harmful
event of 100. 22.4% of celecoxib patients and
24.6% of patients on other NSAIDs withdrew due
to adverse events.

Deeks meta-analysis (which used the 6-month

conventional NSAIDs, although withdrawal
to gastrointesional events were lower/ N
patients administered celecoxib compared—w

conventional NSAIDs, %
Rofecoxib

Aswith CLASS, only the favour Its of the
VIGOR tria were submitted f ion. The
article only included discol ue to G

events rather than all di ons, w
favoured rofecoxib.

7.8%, respecti

avalara
CaASE

In the FDA results, the nib
needed to be withdra h" y hypertension-
related adverse event sgnificantly higher in
the rofecoxib group>cOmpareéd with naproxen
(1.0% vs 0.2%, resp :.%e\» p<0.001) [97].

Even though rofecoxib Teduced the incidence of
complicated ulcers, the absolute risk reduction
was 0.52, where the absolute risk increase from
other serious adverse eventswas 1.5 (mainly due

2 Total serious adverse events include death, hospitalisation,
or extension of hospitalisation, and any life-threatening event
or disability (including complicated ulcers).

8 Other serious adverse events exclude death and complicated

ulcer.
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\/ v'v
CLASS data) found that withdrawals due to al of
adverse events were not significantly incr iCE
with celecoxib compared with placebo @ i

to an increase in serious cardiovascular adverse
events), resulting in an unattractive risk to benefit
ratio [96].

What was PTAC's assessment of
celecoxib and rofecoxib?

The Pharmacology and Therapeutics Advisory
Committee (PTAC) considered applications for
celecoxib and rofecoxib between 1999 and 2001.
Further details of PTAC's assessment can be
found in Appendix 4.

ad agreed that the additional

ce. ‘
The considered celecoxib to be
e A

vauld till have to be considered at high risk if
ireated with celecoxib and that, for this reason,
PTAC could not recommend targeting to any
specific sub-groups of patients.

Rofecoxib

PTAC considered that the efficacy of rofecoxib
was comparable with other conventional NSAIDs.
The committee considered that rofecoxib had a
superior Gl safety profile when compared with
conventional NSAIDs. However, as with
celecoxib, it considered that the true safety
profile, particularly in elderly patients at high risk,
would only become apparent after considerable
post-marketing experience.

The committee considered that concomitant use of
low dose aspirin (to provide an anti-platelet
effect) is likely to be routine in high-risk cardiac
patients and this will reduce the Gl safety
advantages of rofecoxib. Similarly, an increase in
cardiovascular risk associated with rofecoxib in
patients not on aspirin will aso offset the safety
advantages. The committee considered that
patients with a high risk of developing upper Gl
perforations, ulcers and bleeding (PUBS), who are
prescribed rofecoxib, might still be prescribed a
Proton Pump Inhibitor (PPI).
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The committee considered that the cost offsets in
terms of reduction in the use of PPIs in patients
with gastrotoxicity induced by conventional
NSAIDs might not necessarily be high after they
switched to rofecoxib. The committee noted that
despite the lack of comparative data there was
good evidence suggesting that a combination d
PPI with a conventional NSAID protects against
further PUBs, and could be used as an alternative
approach.

The committee considered that patients at high
risk of adverse events, including gastro-intestinal
ones, would «ill be a risk if treated with
rofecoxib and that, for this reason, it could not
recommend targeting to any specific sub-groups
of patients. The committee also considered the
price of rofecoxib was disproportionately high
compared to its potential benefits.

Has an economic analysis been done in @L@LKeyAwmp@n M odel

Clinical Inputs in Model

The detailed analysis included a systematic review
of clinical trials on celecoxib and rofecoxib that
showed that the two classes of anti-inflammatories
have equivaent efficacy [98], so only the
potential for harm from upper Gl and M| events
were modelled.

The analysis estimated the incremental costs and
benefits of rofecoxib versus naproxen, and
celecoxib versus diclofenac, and celecoxib versus
ibuprofen, in two separate pati

New Zealand?

In early 2002 PHARMAC staff undertook
preliminary economic analysis for celecoxib t

discusson document, and showed %‘

incremental  cost-utility of celecoxi
with conventional NSAIDs was #
$502,000 per quality-adjusted life

rofecoxib for

&

in patient
not

PHARMAC
analysis was based o

period of 5y

CLASS' trids [. T

indicated that the cost/QA

compared  with

approximately $60,000-$2

(L ps$0f benefit of. COX-23With aspirin
G)Events N\
(UGI) events@
UGI eventsossuirat-constant rate over time.
ifference in the probability of aUGI event for
afient ving a non-NSAID analgesic (e.g. paracetamol)
@‘9 miptomatic ulcers are treated for 3 months with PPIs
Nan % are cured.
?;re independent of the model of therapy (medical or
surgical), hence an overall mortality ratewas used.
indicated as maintenance therapy in RA and OA [117,118].
These are lower than the doses used in VIGOR and CLASS.
identical at high and usual doses, although this may be an
optimistic assumption.
All patients who have an M| and survive are hospitalised.
NSAIDs are assumed not to be cardio-protective.
Non-compliance with analgesic use was not modelled (the
systematic review found no significant difference in

population risk of G

~Effectiveness of COX-2500N,
N
OA and RAW the same probability of upper Gl
No sighif] différence in UGI events and MI for low or
higl(d -2s[90].
=2 inhibitor [68,114,115].

Mortality rates among patients with complicated UGI events
The COX-2 doses that are modelled are those that are
The analysis assumes that the safety profiles of COX-2s are
MI Events

Other

withdrawal).

benefit seen

Note that this report contains only a summary of
the full analysis. For a copy of the full anaysis,
please contact the hospital pharmaceutical analyst
at PHARMAC.

4 The analysis was based on the 12- and 15-month CLASS
data.
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The detailed analysis incorporated the following The utility of acute M| was derived from the New
events: Zedland disability weight for treated acute MI

[89], and was estimated to be 0.74°.
Table 2: Event Rates used in Model

Variable | Values | Ref.

Gl Events Costs
Proportion at high risk of UGI | 8% 35, 38
events (0-100%0) . . . .
Probabily of symplomaic and | 3.3% B The following costs were included in the analysis:
complicated ulcer in individuals | (2.5-4%) )
with a history of ulcer Table 3: Costs used in M odel
Probability of hospitalisation witha | 63% 82 | Cost (NZ$)
complicated ulcer Phar maceuticals (cost per day)
hospitalised Celecoxib 200 mg bd $1.20 ($1-$2.30)
Probability of retrying NSAIDs | 10% Expert Naproxen 500 mg bd: $0.212
after Gl bleed (5-15%) advice Didlofenac 75 mg.bd ° /$0.135
Case fatality following complicated | 11.7% 83, Ibuprofen 600pQ tds. $0.1863
UGI event (low value | 111, Paracetamol 1grqds > — 900784

4.85%) 112 Omeprazole 29 mgved \ C\%Q\SZY
Effectiveness of PPls in ulcer | 40% 82, 84 E;;p't%wn@@s VA 1)2;4 5
prophylaxis ~ when receiving N fpgtf»él &I \ ANY 241188
conventional NSAID therapy on-fatdl M '

{
[ t  medical tr for/| $2,258
MI Events mulca 7
Casefatality following M1 35-56% 85 i surgical 2 ent—for 34016
(age/gender zggliﬁogulcer7 R ( (\3 3

dependent)
Probability of afatal MI occurring | 62-85% 85 Q\S\Ugﬁ;” Ct;;—srt?a tm‘\ﬁtr\e@(s}viét, initial | $178
outside hospital (age/gender 4 ycswsultation, @&%ﬁ
dependent) ™ Oupationt gltrossopy~exd. GST° | 9622
Post M1 mortality & age 60 (134)exp(. 8\§ GP vist jasluting paifent co-payment, | $33
055* years %> excl. GSTIND {)aﬁ
post M1) ~ N\
Other Events N ' OX2S

Probability of death from any cause | NZ % cUrtent cost of rofecoxib and celecoxib to a
ner’is approximately $2.01 for rofecoxib 25

Quality of Life

The baseline quality of A
and OA was estimat
0.688 (where 1=perf

Other non-pharmaceutical health sector costs
The cost of a symptomatic ulcer included the cost
of a GP visit and two endoscopies. The cost of an
outpatient complicated ulcer included the cost of a
GP vist, a specidist visit and two endoscopies
[116]. The cost of managing coronary artery
disease (CAD) was estimated as $200 per month
[90].

The effect of ulcer
was estimated using r
economic analysis [88], which wey
astudy of quality of lifein pep
this study a symptomatic u
0.88  (representing :

had a utility of 0.49 for 4 daysireatment (utility of
0.86 for one 3month cycle), and a complicated

ulcer requiring surgery had a utility of 0.46 (utility > Weighted average of acute M| (0.605) for approximately 6
of 0.83 for 3-month cycle). days (median length of hospitalisation), and 0.75 for the
remainder of the 3-month cycle.
6 April 2003 Pharmaceutical Schedule
72000/01 NZ public hospital weighted DRGs
8 Private gastroenterology clinic, Auckland 2003
® Private hospital, Auckland 2003

10 Statistics New Zealand
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For individuas at high risk of MI, the adverse
So are COX-2 inhibitors cost-effective? cardiovascular effects could outweigh any Gl-
related benefits, especially as patients are likely to
be on concurrent low dose aspirin. While the use

Rofecoxib was found to be associated with higher of low dose aspirin may reduce any adverse
total costs and fewer benefits compared with cardiovascular effects, it will aso reduce any Gl-
naproxen, and celecoxib was found to be related benefits of COX-2 inhibitors.

associated with higher costs and fewer benefits

cpmpared with diclofepac. In patients at average In summary, celecoxib and rofecoxib are not cost
(ICUR) of celecoxib compared to buprofen i over | STective compared _ with NSAIDs for the
$200,000 per QALY. For patients at high risk of a Ssymptomatic trestment of RA and OA. At a.COSt
Gl event, the ICUR is over $60,000 per QALY. per QALY of over $60,000, COX'Zsare.relat'de
This suggests that COX-2s do not represent good poor value_ for money compared with other
value for money compared with other pharmaceuticals that could e funded (refer to
pharmaceuticals that could be funded. _ the LY of other

Cost effectivenessis frequently measured in terms
of the incremental cost-utility ratio (ICUR). This
is defined as the difference in net costs divided by
the difference in net benefits. This is where

| events increases
alysis on celecoxib
ere tested to determine

benefits are measured in terms of quality-adjusted ¢ to changes in the age of
life years (QALYS) that result from substituti age of patients between 45
one treatment for another. Net costs include caused the cost per QALY to
pharmaceutical costs borne by other parts o 0,000 to $40,000. Because the

events is higher than M| events,

public health sector. oL _
e additional benefits for the older

Table 4: Cost/QALY Results

Phar maceutical | Compar ator | COQ/QZ\\\?\R}S)H ratesxtiowever, if %pirin iswithheld, the M| rates
Average Risk of Gl Event—. QY igher, and hence the cost/QALY would
Rofecoxib Naproxen sts and C
it %
Celecoxib Diclofenac ﬁ > Costs ay\ Re lowest cost per QALY ($33,000) was
(& efits 4 btained in a 2-way sensitivity analysis for
Celecoxib Ibuprofen_ “—-%220,000 N - s -
High RisCol N Cel.eCOXIb _compar_ed Wlth ibuprofen in elderly
rocodD Nep XMgigher CO§ 57 patients with a high risk of Gl events but less
A\ fewer benefits severe arthritis.
Celecoxib i Ioféwa{/ Higher . costs and’
N fewer S /N The detailed analysis confirms the results of
Celecoxib ¢ |Ubyproten $68,000~_ / PHARMAC's earlier preliminary analysis, and is
\V/ ) consistent with findings internationally. For
In  predol _ population, instance, the Canadian Coordinating Office for
rofecoxib - w proxen - and Health Technology assessment (CCOHTA) found
celecoxib was dominated Ay, T nac (i.e. the that that COX-2s are relatively cost-ineffective
COX-2s have higher tota d provide fewer when used for patients with average risk of Gl
benefits in terms of/ fumber of QALYY). events, and more cost-effective for patients with a
Celecoxib Compar buprofen had  an history d UGI events [68]. Note the CCOHTA
incremental ~ cost ‘ Y ganed of over analysis did include concomitant increases in M|
$200,000, and as sus ot considered to be cost risk with age.
effective.
Similarly poor cost-effectiveness was seen in
For patients at high risk of a Gl event, rofecoxib other North American analyses [94]. A recent
was dominated by naproxen and celecoxib was report in ‘The American Journal of Managed
dominated by diclofenac. The incremental cost Care’ suggests that the cost-effectiveness of COX-
per QALY was approximately $68,000 for 2 inhibitors may have previoudy been
celecoxib compared to ibuprofen, indicating that overestimated [99]. Previous analyses assumed
celecoxib is not cost-effective for high-risk that the use of gastroprotective agents was lower
populations. for patients administered COX-2 inhibitors,
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however anadysis of medica clams data has
indicated that this is not the case. Rather, the use
of gastroprotective agents was actualy higher
amongst patients administered COX-2 inhibitors
compared with those administered conventional
NSAIDs. This resulted in an increase in the
COst/QALY by more than $30,000 [99].

“But Australia funds them....... i

The rapid uptake of celecoxib and rofecoxib
following their listing on the Pharmaceutica
Benefits Scheme (PBS) in Austrdia has been
unprecedented by any other pharmaceutical.
800,000 prescriptions were written in the first 30
days following PBS listing of celecoxib in August
2000, and 1.5 million prescriptions were written
by the end of the first four months [3,101].

the first time had not received a prescription for-s

I hibitors in this
Recent research indicates that physicians are using millioh per y te
COX 2 inhibitors indiscriminately. In Australia CA, hen in New Zealand may be
59% of patients prescribed a COX-2 inhibitor f higher. Q

[5]. In Canada, 75% of patients pres 3{*
COX-2 inhibitor had not had a prescri illed)
for an NSAID in the 120 days befo 2
inhibitor was first prescribed, and 2
received an NSAID in five years

the first year,
COX-2s
AUS$H218.8may

Z$256.3m) [5].

COX-2s wey, s as amajor r the
hedth bud hawaut in Austr 2 and
are now undexrevieiv. @

What effect would fun ese drugs

PHARMAC's and Indicated that the cost
of funding COX-2 i tors is likely to be in
excess of $30 million per year.

have on the pharma% budget?

PHARMAC understands that the private market is
in the region of $10 million per year. This
estimate was obtained before the pharmaceutical
suppliers began direct-to-consumer advertising
(DTCA) of these products, and when celecoxib
and rofecoxib were the only COX-2 inhibitors

INFORMATION FOR DHB USE ONLY

marketed in New Zealand (valdecoxib and
etoricoxib are now available in New Zealand and
DTCA is being used extensively). It is therefore
likely that the current private for COX-2
inhibitorsisin excess of $10 million per year.

The prevalence of OA and RA in New Zedland is
a least 130,000. Considering an annua cost of
$400 per patient, even if only 50 percent of the
patient population accessed Cox Il inhibitors, the
market would increase to $26 million. Given the
likely impact of intensve marketing, this figure
could easily be higher.

ptake of COX-2 inhipitors in New Zealand
dmter to Australi %ss expenditure
{ohbe & [ per year (after
variances). Accounting
Ds, the net cost of
asé would be up to $35
hat Australia restricts

be funded in the

iven the minimal benefits associated with COX-
inhibitors compared with NSAIDs, the potential
for increased risk of cardiovascular events, and
the high cost of the drugs, PHARMAC has some
reservations about the COX-2 inhibitors.

PHARMAC has decided that on baance we
cannot justify subsidising the COX-2 inhibitors at
the current price because to do so would
compromise our ability to fund other needed
medicines and for DHBs to fund other healthcare.
If funding were available, other medicines would
represent better value for money and have a
higher priority.

Therefore, a its October 2003 Meeting, the
PHARMAC Board resolved to decline the listing
of celecoxib, rofecoxib and meloxicam on the
Pharmaceutical Schedule.

Our analyses have indicated that currently the
COX-2 inhibitors do not represent an appropriate
use of taxpayers funds. However, PHARMAC
will continue to examine the evidence as it
becomes available.
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Should hospitals fund them?

This discusson document has highlighted the
concerns PHARMAC has regading COX-2
inhibitors and explains our stance for not funding
them. We hope that by sharing this information
DHBs will question their reasons for funding (or
not funding) COX-2s and discuss the benefits,
safety and costs associated with such decisions.

The evidence on COX-2 inhibitors shows that
COX-2 inhibitors provide little (if any) additional
clinical benefit over conventional NSAIDs. COX-
2s are not exempt from the severe Gl effects
associated with NSAIDs. Assuming equivaent
efficacy, the risk to benefit ratio of COX-2
inhibitors depends on the cumulative effects of Gl
and cardiovascular side-effects, for which the data
remain controversia. At present, it is difficult to
give an accurate account between the relief of
pain and improved function on the one hand, and
the likelihood of serious adverse effects on the
other [16].

PHARMAC's anayses indicate that the cQS
effectiveness of celecoxib and rofecoxib is $oQ
overall compared with conventional NSAKDs &

$60,000-$220,000 per QALY. %

Conclusion

“Pandora’s box has been
developed a false sense of( &
protective value of protQr-pUITy
COX-2 inhibitors,
problem needs to be
[70].

To date there i
that the CO
medicines,

inhibitors, in real terms the absolute risk of such
complications is so low that this reduction
provides aly a very small advantage over other
NSAIDs.

There is dso an increasing amount of evidence
that suggests that some COX-2 inhibitors may

INFORMATION FOR DHB USE ONLY

have a potentiadl for increased risk of
cardiovascular events compared with conventional
NSAIDs. MARC has aso raised smilar
concerns.

This discussion document has outlined the
effectiveness, safety, and cost-effectiveness
associated with COX-2 inhibitors, and explains
PHARMAC's stance for not funding them.
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Appendix 1 - Methodology

For this review, we searched PubMed, the Cochrane
database, the TRIP database
(http://www.tripdatabase.com/), and various internet
sites'!. Sites were searched between 19 March and 7
April 2003. We used information from randomised
control trials (RCTs), review articles, meta-analyses,
guidelines, and economic analyses that were identified
in the searches. We also used reference lists of sourced
articles to obtain further papers not identified in the
above searches; pharmaceutical industry submissions
and data supplied to PTAC through PHARMAC. We
then undertook a narrative synthesis of the above
systematically derived data.

eviewed both within
m S.

icam

is a COX-2 inhibitor that is
ptomatic treatment of painful

gaprexen and caused fewer gastrointestinal adverse
Sevents than those NSAIDs [75,76,77,78,79,80,81].

PTAC considered an application to list meloxicam on
the Pharmaceutical Schedule in February 1999 for the
treatment of osteoarthritis and rheumatoid arthritis.
Further information was considered by PTAC in
February 2001. The minutes of the meeting are
summarised below:

The committee considered that meloxicam appears to
have similar efficacy to other NSAIDs with minor
advantages in terms of the incidence of serious gastro-
intestinal effects. It noted that at a dose of 7.5 mg/day
the absolute risk of serious gastro-intestinal side effects
was dlightly less than diclofenac 100 mg/day and
appears similar to other COX-2 inhibitors.

The committee considered that the risk of serious
gastro-intestinal events in high-risk patients remained
significant with meloxicam and that it could not be
assumed that meloxicam may be safely used in patients
with risk factors. It considered that patients at higher
risk of adverse events, especially gastro-intestinal ones,
would still be at higher risk if treated with meloxicam.

1 Other sites searched: Medsafe, CCOHTA, NICE, FDA, Australia Prescriber.

Sites were searched between 19 March and 7 April 2003.

Search terms were: celecoxib Limits: Randomized Controlled Trial; celecoxib AND cost*;
celecoxib AND rofecoxib; rofecoxib Limits: Randomized Controlled Trid; rofecoxib AND
cost*; celecoxib AND economic; rofecoxib AND economic; rofecoxib AND cardiovascular;
celecoxib AND cardiovascular; rofecoxib AND warfarin; celecoxib AND warfarin etc.
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Appendix 3 — Further Information on
Gl events

CLASSTrial

The CLASS study results were published in JAMA, but
only the first six months of data were reported from
two trials of longer duration. One of the trialswas a 15-
month trial comparing celecoxib with ibuprofen and
the other was a 12-month trial comparing celecoxib
with diclofenac.

The primary endpoint of the CLASS study, which was
published in JAMA, was upper Gl ulcer complications.
The rate of symptomatic ulcers during the first six
months of treatment was al so assessed.

The trials reported a statistically significant reduction
in ulcer complications and symptomatic ulcers
compared with conventional NSAIDS [38]. However,
the 12-15 month data show that the risk of complicated
ulcers was not significantly different between
celecoxib and existing NSAIDs (0.5% and 0.6%,

respectively). Almost all the ulcer complications that
had occurred during the second half of the trials W&@

reductioninrelativerisk.

The CLASS study also found that tk
taking low-dose aspirin (appr
patients) did not show any

1.74)). The difference-between t

over the 12-15 months was st ystgrificant (p
0.03). Therefore, lowdose sy offset any
benefit of COX-2 inhibitors.

i
ool

Other Evidence
Goldstein et al. conductes
RCTs (11,008 patients) and aséparate analysis on an
open-label trial (5,155 patients) on celecoxib compared
with conventional NSAIDs for patients with RA or
OA. In the RCTs, no upper Gl events occurred in the
placebo group, 2 occurred with celecoxib (annualised
incidence 0.2%) and 9 occurred with conventional
NSAIDs (1.68%, p=0.002). Nine cases occurred in the
open-label study (annualised incidence 0.18%). The
study concluded that the incidence of upper Gl ulcer
complications was 8fold lower with celecoxib
compared with conventional NSAIDS, and a similar
rate to placebo [25].
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complications with  celecakib wit
conventional NSAIDS. The

Chan et a. assessed the effectiveness of celecoxib
compared with diclofenac combined with omeprazole
in 287 patients with RA and OA who presented with
ulcer bleeding. The study found there to be no
significant difference in the two treatments’ effect on
recurrent Gl bleeding [24].

Other trials have reported either significantly lower
[41,42] or comparable [40] rates of GI complaints with
celecoxib [41, 42] compared with conventional
NSAIDs.

\V

3 i CORVYe
y identified n involving 15,172
CLA contributed to over

wferms of withdrawals from the
' gastrointestinal complications
atic ulcers, perforation, and

Aumber of correspondents pointed out several

(in total 19 rapid responses were accepted by
BMJ, see

ttp://bmj.com/cqi/el etters/325/7365/619).

Questions were raised about the appropriateness of
pooling of data from the two 6month CLASS trials.
Another criticism was the use of short-term trial results
(only the CLASS trial was longer than 26 weeks) when
patients generally take NSAIDs for many years [30].
The meta-analysis therefore does not provide us with
any information on the long-term safety of celecoxib.

Perhaps most importantly, a number of authors pointed
out that the meta-analysis did not use the 12-15 month
CLASS data that were reported to the FDA [29, 30].
PHARMAC staff went on to apply the full CLASS data
to the Deeks analysis, and found that these made a
substantial difference to the Gl safety profile of
celecoxib [29].

Combining the 12-month CLASS data with the seven
trials in Deeks analysis, and then adjusting for the
much longer exposure time experienced in CLASS, the
overall RRR in serious Gl events decreased to 32%
(from 46% reported by Deeks). These results suggest
that although celecoxib still causes statistically
significant reductions in Gl adverse events overal,
reductions were appreciably less than suggested [29]
(see Figure 1 below).
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Figure 1. Withdrawals because of adverse Gl effects
in celecoxib vs. NSAID RCTs

event rate
0.0% 0.5% 1.0% 1.5% 2.0% 2.5% 3.0%

3.5%

control
treatment

CLASS 12/15-month

Ts in Deeks + CLASS
12/15-mnth

Deeks et a aso reported no statistically significant
difference between low-dose aspirin and non-aspirin
use for both endoscopic ulcers and for CLASS
PHARMAC however found that including the 12-
month CLASS data gave a non-significant 28%

for aspirin use, compared with a 72% RRR f
aspirin use — a dtatistically significant dif
between RRRs. Adjusting for CLASS' long
gave again a non-significant 4% RRR for aspi
versus 52% for non-aspirin use, p <@
PHARMAC disagreed with any imgpli
celecoxib’ s benefits extend equally t
(see Figure 2 below).

CLASS 12/15-month,
aspirin

CLASS 12/15-month,
non-aspirin

treatment

RCTs in Deeks + CLASS
12/15-mnth, aspirin

RCTs in Deeks + CLASS
12/15-mnth, non-aspirin

Further information on PHARMAC's analysis (and
Deeks et al. response) can be found on PHARMAC's
website:
www.pharmac.govt.nz/economic_analysis.asp.
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Rofecoxib

VIGOR Trial

The VIGOR study demonstrated that rofecoxib was
associated with alower incidence of complicated ulcers
compared to naproxen (0.4% compared with 0.9%,
respectively) [35].

Laine et al. performed a post hoc analysis on serious
lower and upper gastrointestina events in the VIGOR
trial. They found that serious lower Gl events were
54% lower for patients administered rofecoxib
compared with_naproxen [43]. The number needed to
treat with rofécgxib

effect of rofecoxib,

S0
%-\%} gastroduodenal mucosa
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Appendix 4—PTAC minutes

Included below are the amalgamated and summarised
PTAC minutes on celecoxib and rofecoxib from the
February 2000 to November 2001 PTAC meetings.

Celecoxib

PTAC considered an application for celecoxib in
November 1999. Further information on celecoxib was
considered in February 2000, May 2000, August 2000,
and May 2001.

The committee considered that celecoxib appears to be
similar in effectiveness and safety as other NSAIDs,
but may have a better gastrointestinal safety profile.
However, the latter issue has not been fully elucidated.

The committee noted there have been numerous reports
suggesting an interaction between warfarin and
celecoxib. The committee noted that an increased risk

of bleeding for some patients on therapy with celecoxib

Rofecoxib

PTAC considered an application in November 2000 to
list rofecoxib 12.5 mg and 25 mg tablets on the
Pharmaceutical Schedule. Further information was
considered by PTAC in November 2001.

PTAC noted that rofecoxib is a selective COX-2
inhibitor that does not have a sulphonamide structure.
The committee considered that the efficacy of
rofecoxib was comparable with other conventional
NSAIDs. The committee considered that rofecoxib had
a superior gastrointestinal (Gl) safety profile when
compared with conventional NSAIDs. However, as

with celecoxib, it consider hat the true safety
profil i ients at high risk,
wo aft nsiderable post-

O
comrhittee noted th idence relating to the
pot prothrompsti s of rofecoxib shown in

the VIGOR study—Hhe sommittee considered that this

and warfarin would preclude the funding of celecoxi d hhave bger ‘:‘V', ' pc;sitifve effgct of naproxen
for this subgroup on safety grounds. ather than a e@% ect of rofecoxib.

As with other NSAIDs, the post-marketing survei
(PMYS) data suggest that the elderly, diabetic
with prior renal disease, and conconys
inhibitor/diuretic use are risk factors fo
fallure.

The committee noted that dyspepsj
effect of celecoxib, which may

PTAC considered © X h‘xv expensive
and agr additional over

NSAIDs wo justified considering\the modest
decrease in seri gastrointestinah_comphications. In
addition, patients at high of _adverse events,

including gastro-intestinal gne till have to be

g the place in therapy and
safety profile of cele still needs to be fully
elucidated from post-marketing experience.

The committee, therefore, considered that the
maximum benefit of celecoxib would only be achieved
if the drug was made available to all patients requiring
treatment with NSAIDs. The committee therefore
supported the listing of celecoxib alongside NSAIDs
and considered that this should be given a moderate
priority.
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The cory %s dered that concomitant use of low
dose aSp 0 provide an anti-platelet effect) is likely
é e i high risk cardiac patients and this will

e~/Gl safety advantages of rofecoxib.
increase in cardiovascular risk associated

vforations, ulcers and bleeding (PUBs), who are
rescribed Vioxx, might still be prescribed a PPI.

The committee considered that the cost offsets in terms
of reduction in the use of PPls in patients with
gastrotoxicity induced by conventional NSAIDs might
not necessarily be high after they switched to
rofecoxib. The committee noted that despite the lack of
comparative data there was good evidence suggesting
that a combination of PPl with a conventional NSAID
protects against further PUBSs, and could be used as an
alternative approach.

The committee considered that patients at high risk of
adverse events, including gastro-intestinal ones, would
still be at risk if treated with rofecoxib and that, for this
reason, it could not recommend targeting to any
specific sub-groups of patients. The committee also
considered the price  of rofecoxib  was
disproportionately high compared to its potential
benefits. The committee considered there to be no
clinical reason not to list rofecoxib on the
Pharmaceutical Schedule should an acceptable
commercial arrangement be reached between the
supplier and PHARMAC.
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Appendix 5—Other Cost/QALYs

Table 5: Comparison of Cost/QALY with other Economic Evaluations for Hospital Pharmaceuticals

Pharmaceutical | Year | Indication(s) Assessed Marginal $/QALY
[nfliximab* 2002 | Crohnsdisease Single dose: $53,000
Retreatment: $118,000
Maintenance: $382,000
Zoledronic acid* | 2003 | Hypercalcemia of malignancy | HCM: $20,000-$40,000
(HCM™m); Bone metastases: $800,000
Bone metastases in breast cancer and
multiple myeloma;
Osteoporosis
Linezolid* 2003 | Methicillin-resistant  staphylococcus | Additional cost of $1,300
aureus infections
Drotrecogin alfa| 2003 | Severe sepsis High risk of death: $35,000
(activated)* | patients: $97,000
@Wﬁisk of death: Ieséggelive and more costly
Naltrexone 2003 | Alcohol addiction LR$3,000) RN
Venlafaxine 2003 | Refractory depression Q 3,000-$23,000 X@ng on response to
/2 eeatment) (o
Etanercept 2003 | Rheumatoid arthritis K/\ $36,000 - %Z,OOW& ng on length of use of
cyclosporif™\.
Rituximab 2003 | CD20 positive diffuse lérge B-cell $33,000@>
NHL (stage Il an n
combination wi OoP
(cyclophosphamide, stine, @
doxorubicin prednisone)
chemotherapy A
Gabapentin* 2002 | Last-line trw neuropathic @@,Z)@e‘ps,ooo
pain JaN N
Imatinib 2002 | Blastic an ated ph \@aﬁtic phase: $35,000-$51,000
mesy|late* # Chroni o] kemia ( \Qccel erated phase: $100,000
crﬁ% after  faflute ~ofyChronic phase: $110,000
inteff N
Quetiapine* 2001 | Schizdphiréna AAN NN $20,000
Enoxaparin 2001 | (vefougthromboembafigmro~—_/ Cost-saving
Tacrolimus* 199(@@@@2& Renal Rescue: $2,500
N Primary: $3,000-$22,000 (depending on dose)

A

Rsto downlo D: www.ph

armac.govt.nz/hpad/

YAC to fund imatini
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esylate (Glivec) was not based on its cost-effectiveness alone.

was.gble to neg%t— vings from a bundle of pharmaceuticals that made the funding of
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