i

.
4

FIIII.Ih
"™

L

|

Current Opinion
January 2001

COX-2 Inhibitors - The Evidence

The enzyme cyclooxygenase (COX), responsible for the production of prostaglandins, exists astwo isoforms, COX-1
and COX-2. COX-1 plays a mgjor role in normal functioning of the gagtrointestinal (Gl) mucosa, kidneys and
platelets. COX-2 is expressed primarily in response to inflammation, but is also found in other tissues sich as kidney
and brain. Traditiona non-steroidd anti-inflammatory drugs (NSAIDs) are non-seledive and inhibit bath COX-1 and
COX-2. COX-2 inhibitors may be selective inhibitors, such as cdecoxib (Ceebrex®) and rofecoxib (Vioxx®), or
preferential inhibitors of COX-2 (none yet marketed in Austraia). Theoretically, COX-2 inhibitors should retain
efficagy in inflammation and pain, but be less likdy to cause serious gastrointestinal bleeding than traditional
NSAIDs.

This summary of reseach evidence is intended to help inform dedsion-making regarding the appropriate place in
therapy for these new agents and to aid clinicians in devel oping a balanced approach to thisisaue. It summarises what
iscurrently known (but also what is as yet unknown) regarding the dficacy, safety and cost-eff edivenessof sdedive
COX-2 inhibitors.

EFFICACY

The dficacy of sdedive COX-2 inhibitors is equivalent to that of non-sdedive NSAIDs for the relief of pain and
inflammation in adults with rheumatoid arthritis (RA) and osteoarthritis (OA)*, which to date ae the two indicaions
which have been approved by the TGA in Australia. (Rofecoxib has been approved for OA and cdexib has been
registered for bath OA and RA.)

The foll owing points should be borne in mind regarding COX-2 inhibitors:

» They are no more efficacious than traditional NSAIDs.

» There are currently no published data on efficacy in non-RA, non-OA chronic non-inflammatory pain models.
However, studies demonstrating efficacy in acute pain (dental surgery?, dysmenorrhoea®) have been published.

» Evaluable data regarding efficacy and safety in children have not been published, dthough studies are in
progress.

» Published studies have included ederly patients. However, data regarding efficacy and safety in ederly patients

with co-morbidities are limited.

SAFETY

» In comparative clinical trials with non-selective NSAIDs, selective COX-2 inhibitors have demonstrated a
safety advantage with respect to a lower rate of endoscopically detected ulcers, symptomatic ulcers and ulcer
complications (upper gastrointestinal perforations, obstructions, bleeding) 7.

The following points should be borne in mind:

« Endoscopically detected ulcers correlate with the risk of upper gastrointestinal bleeding, perforation and
obstruction. However, only a small proportion of endoscopically detected peptic ulcers (PU) become symptomatic.

« Two recent large clinicd trials® ” have evaluated the important clinical outcomes of symptomatic ulcers, upper Gl
perforations and bleeding in patients with OA or RA. A difference in these outcomes in favour of COX-2 inhibitors
was observed for significant upper Gl events (symptomatic peptic ulcer, bleeding, perforation or obstruction) in both
studies. (For celecoxib®, relative risk (RR) = 0.59 (95% CI 0.38-0.94, p=0.02); absolute risk reduction (ARR) =
1.46%; number needed to treat (NNT) = 68. For rofecoxib’, RR = 0.5 (0.3-0.6, p<0.001); ARR = 2.4%: NNT = 42).
These events were reduced irrespective of age, H. Pylori status, underlying condition or history of previous peptic
ulcer. Low dose aspirin removed the protective effect in the celecoxib study®.

+  These major outcome trials (CLASS® and VIGOR?) excluded patients with active peptic ulcer (PU) disease but not
those with a history of peptic ulcer disease. There is some evidence that COX-2 may have a physiological role in
healing of GI inflammation or ulcers! Therefore, the safety of COX-2 inhibitors in patients with silent PU disease
needs further study before they can be confidently recommended for this high risk (but not easily identified) group. It
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is worth noting that the risk of upper Gl bleeding due to ulceration is reduced but not eliminated with COX-2
inhibitors.

e COX-2inhibitors have in some cases been associated with life-threatening and fatal ulcer complicationsin clinica
trials and in post-marketing surveillance data from the Australian Drug Reaction Advisory Committee (ADRAC). 81t
isnot clear at thistime whether this reflects a background rate for these problems or whether thereis preferential use
of COX-2 inhibitorsin ahigh-risk group of patients®.

e Although earlier trials were equivocal, the recent outcome studies have demonstrated a smal (but statistically
significant) reduction in Gl symptoms such as dyspepsia, abdominal pain and nausea with COX-2 inhibitors. (31.4%
of patients experienced such symptoms with celecoxib® in comparison with 36.8% on ibuprofen or diclofenac. 3.5%
of patients discontinued trestment with rofecoxib’ because of such symptoms vs 4.9% with naproxen). Whether the
rates are greater than placebo is uncertain as placebos were not used in either trial.

e Concomitant glucocorticoid and NSAID therapy has been reported to be associated with a higher risk of clinically
significant Gl events than is NSAID therapy alone’ °. However, much of the data supporting this association comes
from observational studies with inherent biases and wide estimates of possible risk. If there is an increased risk, the
magnitude of such risk appears to be reatively small (Odds Ratio about 2) or perhaps limited to certain sub-
populations, such asthe elderly®. A systematic review of theliteraturein thisareais currently under way™.

» The devdlopment of COX-2 inhibitors was based on the hypothesis that COX-1 mediated uniquely physiological
prostaglandin production while COX-2 mediated uniquely pathological prostaglandin production. Thisis now known
to be an over-simplification.® Both COX-1 and COX-2 enzymes have physiological and pathological functions. The
full clinical implications of selectively blocking the physiological or protective functions of COX-2 are not yet
known. In particular, COX-2 appears to have a physiological function in the following™**: kidney, brain, ovary and
uterus, cartilage and bone, headling of Gl inflammation or ulcers, and anti-thrombotic activities of endothelial cells.
The consequences of aboalition of these physiological functions by inhibition of COX-2 without inhibition of COX 1
isnot yet clear™.

» Since COX-2ispresent in kidney and endothelid tissue, COX-2 inhibitors can cause peripheral oedema and other
effects on kidney function, so care needs to be taken in patients with impaired glomerular filtration, hypertension or
volume contraction (eg in the post-operative situation). Interactions with antihypertensives, diuretics and lithium
should be expected with selective COX-2 inhibitors'.

» Inhibition of platelet aggregation is mediated through COX-1, so that use of COX-2 inhibitors might be expected
to avoid precipitation of bleeding complications in those at risk. In one small tria of 24 healthy volunteers given
celecoxib, naproxen or placebo for 10 days, there was no observed change in ex vivo platelet aggregation, serum
thromboxane B2 levels or bleeding time in the celecoxib group.’® However, clinical outcomes with chronic dosing in
patients with co-morbidities and co-therapies are ill awaited. Data from studies in healthy volunteers also indicate
that both celecoxib and rofecoxib can decrease renal and systemic synthesis of prostacycline (PG 1,).2° Since PG I, is
thought to have an important role in preventing thrombosis, the implications of this data for those who may be at risk
for thromboembolic disease are currently unknown. Caution should be used in such patients and warnings to this
effect areincluded in the Product Information.

The finding in the VIGOR study’ that naproxen was associated with a lower rate of myocardial infarction than
rofecoxib requires confirmation in larger sudies, but it may be unlikely that such studies will be undertaken. However
data from the CLASS® and VIGOR’ studies suggest that patients with a history of myocardial infarction should be
treated with low dose aspirin. Because of the risk of aspirin-related Gl toxicity, the lowest possible dose should be
used (80-100mg). The need for ongoing COX-2 therapy should be carefully considered in these patients. The benefit
of gastroprotective therapy in conjunction with COX-2 inhibitors has not been evaluated.

» Cdecoxib is a sulfonamide and the drug therefore has not been studied in patients with sulfur hypersensitivity.
Rofecoxib was studied in patients with sulfur allergies without the occurrence of adverse effects associated with
hypersensitivity. Both drugs are contraindicated in patients with aspirin-sensitive asthmat’ 2.

COST-EFFECTIVENESS

Since the main rationale for using COX-2 inhibitors is areduction in serious PU disease, it is worthwhile considering
the magnitude of this benefit. The key clinica issue is whether the reduction in ulcer complicationsis great enough to
warrant prescribing COX-2 inhibitors instead of traditiona NSAIDs given the price differential. Furthermore, it is
important to consider how the magnitude of any background risk may vary in different popul ations.

» In adults with RA and no risk factors for NSAID induced ulcers, the risk of developing an ulcer complication
related to NSAID useisonly 0.4% pa®. Peterson and Cryer® have estimated that, assuming COX-2 inhibitors prevent
complicated ulcers in about 50% of those treated, and assuming a reduction in complication risk to 0.2%, 500 |ow-
risk patients would need to be treated with COX-2 inhibitors to prevent each complicated ulcer that might have
developed if all of these patients had been taking traditional pNSAIDs. The estimated cost of preventing one such



ulcer would be about US$40Q000 per 500 patients.

» Inyounger, otherwise hedthy individuals without RA, the risk of NSAID induced ucer complicaionsislikely to
be considerably lower than 04% and consequently the number needed to treat and cost to prevent 1 ulcer
compli cation would be even greater than 500 and US$40Q000 respedively.

» In higher risk patients (eg age >75yrs and past history of ulcer and Gl bleading) the risk of developing an ucer
complication related to NSAIDs is estimated to be about 5%."° Using similar assumptions as above, Peterson and
Cryer®® have ettimated that about 40 hgh-risk patients would need to be treated with COX-2 inhibitors to prevent
each complicated ulcer. The estimated cost of preventing one such ulcer would be about US$30000 per 40 patients.

» Calculations from the VIGOR' study suggest that 42 high risk patients with RA would need to be treated with
rofecoxib rather than naproxen to avert one dinically important upper Gl event in a one-year period. The CLASS
study suggests that 68 patients would need to be treaed with cdeaxib rather than non-seledive NSAIDs to avert one
clinically important Gl event in a one-year period.

The acauracy of these estimated costs neals further evaluation with formal cost-effectiveness sudies. Furthermore,
whether such costs are justified involves value judgements, which will vary depending on the setting in which therapy
is being considered.

DRUG INTERACTIONS

There ae anumber of actual or potential drug interactions with COX-2 inhibitors that should be borne in mind.2* %2
The examples given below are illustrative but not exhaustive and to date aelargely theoreticd:
» Cdecoxib is metabdised by CYP2CO:
e Drugswhich inhibit this enzyme may theoreticdly increase plasmalevels of cdecoxib
eg amiodarone, cimetidine, fluoxetine, fluconazole, fluvastatin, fluvoxamine, metronidazole.
»  Cdecoxib inhibits CY P2D6:
e Drugswhich are metabdlised by this enzyme may have increased levels
€g. beta-blockers, some anti-depressants and anti-psychotics
« Drugswhich are metabdli sed to their active form by this enzyme may have reduced effect
€g. codeine
»  Interactions mediated through physiological effeds of COX-2 inhibitors (bath cdecoxib and rofecoxib):
e ACE inhibitorsand angiotensin Il recgptor antagonists have the potential to induce renal impairment in those
who are renally compensated. Caution is particularly required in patients receving so-called ‘triplewhammy’
therapy (ACE inhibitor, diuretic and either COX-2 inhibitor or non-seledive NSAID)®.
* Warfarin
Increased prothrombin time (PT) and deading events have been reported. PT should be arefully monitored
when garting o stopping either cdecoxib a rofecoxib. Rofecoxib is noted to prolong the PT dightly. Since
platelets are not inhibited with COX-2 inhibitors, bleeding is generaly lesslikely.

RECOMMENDATIONS

NSW TAG hospitals have endorsed the following guidelines for use of these agents in hospitals:

1. In adult patients with RA or OA:

COX-2 inhibitors have a place in analgesic and anti-inflammatory treatment in those at high risk for peptic ulcer (PU) disease. This may

include:

= Patients with a documented history of peptic ulcer disease.

= The elderly (> 65 years). In this group, risk may be further increased in those on concurrent corticosteroid therapy.
Note: Safety has not been demonstrated in patients with active PU disease who need to continue NSAID therapy. Alternative
approaches with documented safety and efficacy include co-therapy with misoprostol® or a proton pump inhibitoro.

2. In adult patients with non-RA, non-OA chronic pain

Efficacy and safety has not been clearly demonstrated to date. Use may be justified in very select circumstances in patients at high risk

for PU disease.

3. In children

There are no data to support use in children at this time. Although Gl symptoms occur commonly in children treated with traditional
NSAIDs, the risk of significant peptic ulcer disease is negligible. Use of these agents in this age group outside of formal clinical trials
should be discouraged until further data is available.

4, In all patients treated with COX-2 inhibitors
All adverse events which occur in patients being treated with COX-2 inhibitors should be reported to ADRAC.




Acknowledgments:
NSW TAG would like to thank the foll owing peaple who contributed to and/or reviewed this document:
Dr Madlen Gazaian, Clinical Pharmacologist, Sydney Children’s Hospital, Prof Richard Day, Clinicd Pharmacologst, St
Vincents Hospital*, Ms Linda Graudins, Senior Pharmaci<t, Prince Henry/Prince of Wales Hospital, Ms Eli zabeth Perks, Group
Director of Pharmacy, Prince Henry/Prince of Wales Hospital, Members, Drug Utilisation Review Committee, Sydney
Children’s Hospital, Dr Ross MacPherson, Dept of Anaesthesia and Pain Management, Royal North Shore Hospital, Members,
NSW TAG

Prof Day has served as consultant to Merck, Searle, Pharmacia and Pfizer and has been a member of speakers bureaus spornsored by Merck
Sharpe & Dohme, Searle, Pfizer and SmithKline Beedam.

This work is copyright of the NSW Therapeutic Assessment Group Inc and NSW Health Department. Apart from any use @ permitted under the
Copyright Act 1968, no part of thisinformation may be reproduced by any processwithout written permisson. Whil st the information contained in
this document has been presented with al due are, and the information is considered to be true and correct at the date of publication, changesin
circumstances after publication may impact on the accuracy of the information. This document represents expert consensus opinion and should not
be relied on as professional advice other than in this context. The information provided should not be regarded as a subgtitute for detailed expert
advice in individual cases. NSW Therapeutic Assessment Group Inc will accept no responsibility for any loss, claim or damage suffered o caused
by any person acting o refraining from action asaresult of any material in this document.

NSW Therapeutic Assessment Group (NSW TAG) is an association of clinical pharmacologists, directors of pharmacy
and other clinicians from the teaching hospitals in New South Wales, funded by NSW Department of Health. NSW TAG
aims to investigate and establish therapeutic initiatives that foster high quality, cost-effective drug usage in the public
hospitals of NSW and the wider community.

For further information contact: NSW TAG, PO Box 766, Darlinghurst NSW 2010

Phone (02) 8382 2852 Fax (02) 9360 1005 Email: nswtag@stvincents.com.au Web site: www.nswtag.org.au

REFERENCES

! Feldman M, McMahon AT. Do cycloaxygenase-2 inhibitors provide benefits smilar to those of traditional nonsteroidal anti-
inflammatory drugs with less gastrointestinal toxicity? Ann Intern Med 2000,132:134143

2 Mehlisch DR, Hubbard RC, et d. Analgesic efficacy and fasma levels of ahighly selective inhibitor of COX-2 (SC-58635; SC)
in petients with post-surgical denta pain. Clin Pharmacol Ther 1997.61:195

3 Brown Jet a. The COX-2 specific inhibitor, MK-0966, is effective in the treatment of primary dysmenorrhea. Clin Pharmacol
Ther 1999,65(2):118

4 Simon L, Weaver A, Graham D, et al. Anti-i nflammatory and upper gastrointestinal effects of celecoxib inrheumatoid arthritis: a
randomised controll ed trid. JAMA 19992821921-1928.

® Langman MJ, Jensen DM, Watson DJ, et a. Adverse upper gastrointestinal effects of rofecoxib compared with NSAIDs. JAMA
199928219291933

® Silverstein FE, Faich G, Goldstein JL et al. Gastrointestinal Toxicity with Celecoxib vs Nonsteroidal Anti-inflammatory Drugs
for Osteoarthritis and Rheumatoid Arthritis. The CLASSstudy: a randomised controlled trial JAMA 2000284:1247-1255

" Bombardier MD, Laine L, Reicin A, et d. (for the VIGOR study group). Comparison of upper gastrointestinal toxicity of
rofecoxib and reproxen in patients with rheumatoid arthritis. NEJM 2000, 343 (21):15201528.

8 Australian Adverse Drug Reaction Bull tin, June 2000,19(2):6

° Piper JM, Ray WA, Daugherty JR, Griffin MR. Corticosteroid use and peptic ulcer disease: role of nonsteroidal anti-
inflammatory drugs. Ann Intern Med 1991;114(9):73540

19\Wolfe MM, Lichtenstein DR, Singh G. Gastrointestinal toxicity of nonsteroidal antii nflammatory drugs. NEIM 1999:340:1888
1899

" Henry D. Personal communication Dec 2000.

12| ipsky PE, Brooks P, Crofford LJ, et a. Unresolved issuesin the role of cyclooxygenase-2 in normal physiologic processes and
disease. Arch Intern Med 2000;160:913-920

3 Hawkey CJ. COX-2 inhibitors. Lancet 1999353:307-14.

1 Day R. COX-2 specific inhibitors and the hospital pharmacist. Aust J Hosp Pharm 2000,30(2):41-42

15 eese PT, Hubberd RC, Karim A, Isakson PC, Geis GS. Effects of celecoxib, a novel cycloaxygenase inhibitor, on platel et
function in heathy adults: a randomised, controlled trial. J Clin Pharmacol 2000,40(2):124-32.

6 McAdam BF, Catella-Lawson F, Mardini IA, Kapoor S, Lawson JA, FitzGerald GA. Systemic biosynthesis of prostacyclin by
cyclooxygenase (COX)-2: the human pharmacol ogy of a selectiveinhibitor of COX-2 (published eratum appeasin Proc Natl
Acad Sci USA 1999 May 11;96(10):5890). Proc Natl Acad Sci USA 1999;96:272-7.

17 Celebrex (ce ecoxib capsules). Pharmacia, August 1999. (Product information)

18 Vioxx (rofecoxib tablets and oral suspension). Merck Sharp & Dohme, December 1999 (Product information)

9 Sjlverstein FE, Graham DY, Senior JR et . Misoprostol reduced serious compli cations in petients with rheumatoid arthritis
receiving nonsteroidal anti-inflammatory drugs. Ann Intern Med 1995123:241-249

20 peterson WL, Cryer B. COX-1-sparing NSAIDs-Is the enthusiasm justified? JAMA 1999282:1961-:1963

2L Kaplan-Machlis B, Klostermeyer BS. The cyclo-oxygenase-2 inhibitors: safety and eff ectiveness. Ann Pharmacotherapy
19993397988

22 Brooks PM, Day RO. COX Il inhibitors. Med J Aust 2000




