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BACKGROUND

Rofecoxib (Vioxx) was withdrawn from the
market because of increased death from
cardiovascular (CV) events. Other selective
cyclooxygenase-2 (COX-2) inhibitors and
traditional nonsteroidal anti-inflammatory
drugs (NSAIDs) may share this risk, but to
what extent is unclear.

OBJECTIVE

This article reviews the available evidence
using a PubMed search for increased CV
risk with COX-2 inhibitors and NSAIDs,
explores possible mechanisms, and makes
recommendations for their appropriate use
in clinical practice.

DISCUSSION

Rofecoxib, celecoxib, and the combination
of valdecoxib and parecoxib have been
found in prospective trials to increase

CV risk. NSAIDs have also been found

to be associated with increased CV

risk in observational studies, but large
randomised controlled trials with
adequate follow up are required to further
investigate this. Recommendations are to
use drugs at lowest dose and for shortest
duration possible. In patients with or at
high risk for CV disease, COX-2 inhibitors
are contraindicated. A traditional NSAID
plus proton pump inhibitor may be used,
but with caution.

The selective cyclooxygenase-2 (COX-
2) inhibitors gained widespread popularity,
having equivalent analgesic and anti-
inflammatory effect as the traditional
nonselective nonsteroidal anti-inflammatory
drugs (NSAIDs), yet with reduced
gastrointestinal (Gl) side effects.® However,
rofecoxib (Vioxx) was shown to increase the
risk of certain cardiovascular (CV) events:
myocardial infarct (Ml) and ischaemic stroke.®
Cardiovascular safety of all COX-2 inhibitors,
and indeed traditional NSAIDs, have since
been under intense investigation. As these
drugs are commonly used by patients with
inflammatory arthritis, or older patients with
osteoarthritis (OA) (groups already at an
increased risk of vascular disease) this has
caused major concern.”

Rofecoxib and CV disease trisk

Rofecoxib was withdrawn from the market
following the findings of the Adenomatous
Polyp Prevention On Vioxx (APPROVe) study.®
This was a multi-centre, randomised, placebo
controlled, double blind study designed to
determine whether or not rofecoxib prevented
recurrence of colorectal polyps in patients
with a history of colorectal adenomas.
The study was terminated early due to the

unexpected finding of a doubling of risk of
CV events in the rofecoxib group compared
with the placebo group (1.50 vs. 0.78 events
per 100 patient years). This increased risk
became apparent only after 18 months
of treatment.® Previous studies may have
missed this finding because outcomes were
assessed at 1 year or less,"289 although a
meta-analysis of randomised controlled trials
and observational studies using rofecoxib
found risk of MI to be increased after a few
months of treatment.’0"

The APPROVe study also found congestive
heart failure and pulmonary oedema to be
increased in the rofecoxib group, but this
became evident at around 5 months. Use
of rofecoxib is associated with a higher
incidence of hypertension, peripheral
oedema, and congestive heart failure
compared with celecoxib and NSAIDs."12-14
This may contribute to the higher CV risk with
chronic use of rofecoxib.

Debate regarding the CV safety of COX-
2 inhibitors arose in 2000 from the Vioxx
Gastrointestinal Outcomes Research (VIGOR)
study. This found a fourfold increase in risk
of MI in patients taking rofecoxib (50 mg/
day) compared to patients taking naproxen
(incidence of MI, 0.4% vs. 0.1%)." In
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contrast, the Celecoxib Long-term Arthritis
Safety Study (CLASS) did not show a
higher incidence of MI in patients taking
celecoxib compared to patients taking
diclofenac or ibuprofen. Differences in patient
characteristics and concomitant use of aspirin
were suggested to account for the differing
findings between these studies.? Rheumatoid
arthritis (RA) patients have a higher CV risk’
and were included in the VIGOR study, while
only patients with OA were enrolled in the
CLASS study. Furthermore, 20% of patients
in the CLASS study were using aspirin, while
aspirin was not permitted in the VIGOR study.
It was also suggested that naproxen, the
comparator drug in the VIGOR study, may
have a cardioprotective effect, but more
recent studies suggest that this is not the
Case_ﬂjfﬂ@

Is increased CV risk seen with other
COX-2 inhibitors and NSAIDs?

There is mounting evidence that increased CV
risk is seen with other COX-2 inhibitors and
may indeed be seen with traditional NSAIDs.
The Adenoma Prevention with Celecoxib
(APC) study was similar to the APPROVe
study both in design and the decision to
terminate early because of increased risk
of CV events. Death from CV causes, M,
stroke, or heart failure was higher in the
groups taking celecoxib; 200 mg twice per
day and 400 mg twice per day compared to
the placebo group (78 and 11.4 vs. 3.4 events
per 1000 patient years).” Like the APPROVe
study, this increased CV risk became apparent
only after at least 12 months of treatment.
Furthermore, both studies found increased
CV risk with increasing doses, which supports
findings from previous studies.’610.17
However, whether CV risk is increased
with celecoxib is still debated; it has been
suggested that rofecoxib has the higher
risk.101418 A case controlled study with 1.4
million patients in Kaiser Permanente
Health Insurance Scheme, California, found
relative risk (95% confidence interval) from
MI or sudden cardiac death for celecoxib
0.77 (0.60-0.99), naproxen 1.11 (0.96-1.30),
rofecoxib 25 mg 1.02 (0.71-1.46), and

Table 1. Therapeutic Goods Administration review on the use of COX-2

inhibitors (February 2005)

¢ Patients taking more than 200 mg per day of celecoxib or more than 15 mg per day of

meloxicam should have treatment reviewed

¢ Celecoxib and meloxicam should not be prescribed for patients with increased CV risk

¢ Celecoxib and meloxicam should be prescribed only when other treatments cannot
be tolerated or have caused serious adverse effects, and should be limited to the

shortest time needed

e |t is proposed that parecoxib and valdecoxib be withdrawn in Australia

e |t is proposed that the approved uses for etoricoxib and lumiracoxib be greatly limited
(these have not yet been marketed in Australia)

rofecoxib >25 mg 5.04 (0.94-27.06)."8

Evidence for CV risk with meloxicam is
more limited. In a British cohort of patients,
users of rofecoxib were found to have a
higher incidence of cerebrovascular events
compared to users of meloxicam (0.48%
vs. 0.27%; relative risk 1.68), but not in CV
events.” There were similar findings when
comparing celecoxib with meloxicam
(incidence of cerebrovascular events 0.39%
vs. 0.27%; relative risk 1.66).2° However, the
cohort size was small, data on concomitant
use of aspirin was incomplete, and there
was no comparison made with patients using
traditional NSAIDs or on no treatment.

Intravenous parecoxib and/or oral
valdecoxib given postcoronary artery bypass
graft surgery has been found to increase
the risk of CV events. Myocardial infarct,
cardiac arrest, stroke, and pulmonary
embolism were more frequent among the
patients given parecoxib and valdecoxib than
among those given placebo (2.0% vs. 0.5%;
relative risk 3.7). This study also highlights the
risk of using COX-2 inhibitors in high CV risk
patients, these patients being excluded from
previous randomised controlled trials.?!

As demonstrated by the APPROVe and
APC studies, large long term trials are
required in order to answer the CV question.
However, pooled data from several smaller
studies is all that is available for valdecoxib
and etoricoxib, with no significant increase
in CV events found.8922 More recently
however, the Therapeutic Arthritis Research
and Gastrointestinal Event Trial (TARGET)
was a large study designed to look at CV

risk with lumiracoxib. Patients with OA were
randomised to take lumiracoxib, naproxen or
ibuprofen, with the primary endpoint being
MI, stroke, and CV death. There was no
difference in CV events when lumiracoxib
was compared with naproxen and ibuprofen,
irrespective of aspirin use.® Of clinical
significance, the gastrointestinal benefits of
lumiracoxib were lost when used together
with aspirin, as has also been demonstrated
with celecoxib in the CLASS study.?

Traditional NSAIDs have also been
implicated. Recent case control studies
suggested an increased risk of Ml with the
use of diclofenac, ibuprofen,’82indomethacin,
sulindac, piroxicam, and meloxicam.? The
highest risk was associated with the use
of indomethacin, with adjusted odds ratio
(95% confidence interval) of 1.71, 1.35-2.17.
Although these observational postmarketing
cohorts are useful to investigate the use
of medications in ‘real life" practice, further
prospective studies designed to answer the
CV question for NSAIDs are required.

How might COX-2 inhibitors
and NSAIDs increase CV
events?

Pro-thrombotic vascular
environment

Selective inhibition of COX-2 could theoretically
predispose to a pro-thrombotic vascular
environment. Cyclo-oxygenase-1 (COX-1) and
COX-2 isoenzymes catalyse the conversion of
arachidonic acid to prostaglandins. COX-1 is the
main source of production of thromboxane A-2
(TXA-2) which mediates platelet aggregation
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and vasoconstriction. COX-2 is the main source
of prostacyclin (PGl-2) which has vasodilating,
anti-aggregatory and antiproliferative effects.
Therefore, selective inhibition of COX-2
causes suppression of PGI-2 without affecting
TXA-2, and theoretically could predispose to
hypertension and thromboembolic events.?
Higher COX-2 selectivity and longer half life
of rofecoxib compared to celecoxib has been
proposed as the reason for higher CV risk
associated with rofecoxib. However, this is
probably less important given that etoricoxib
and lumiracoxib have several fold higher COX-
2 selectivity, and etoricoxib a longer half life
than rofecoxib.

Renal impairment and hypertension

Both COX-2 inhibitors and NSAIDs predispose
to renal impairment, hypertension and
peripheral oedema, and it is possible that
these may contribute to increase CV risk.?5%
Rofecoxib is associated with a higher
incidence of hypertension, peripheral oedema,
and congestive heart failure compared with
celecoxib and NSAIDs."'?-1* |t has been
suggested that the higher rates of hypertension
seen with rofecoxib may be related to its
metabolism by cytoplasmic reductases. The
other four COX-2 inhibitors are metabolised
via the cytochrome P450 enzymes. Vasoactive
hormones, including aldosterone, are also
metabolised by cytoplasmic reductases, so it
is plausible that rofecoxib competitively inhibits
metabolism of these hormones.?

Can COX-2 inhibitors improve
CV risk?

There are theoretical mechanisms and some
evidence that COX-2 inhibition may have
a beneficial effect on vascular endothelial
function. Inhibition of COX-2 may decrease
vascular inflammation, mononuclear cell
infiltration, improve nitric oxide availability,
enhance plaque stability, and decrease
atherosclerosis progression.®
Improvements in abnormal vascular
endothelial function with celecoxib have been
shown in patients with hypertension and with
coronary artery disease already taking aspirin
and statins.?®3 Furthermore, in patients with

Does patient require ongoing
analgesia?

Yes
\

1. Address nonpharmaceutical
therapies

¢ Weight loss/exercise
¢ Physiotherapy
¢ Orthotics/mobility aids

2. Consider paracetamol at a regular
dosage, up to 1 g QID
|

Further analgesia required?
1
Yes

v

Does the patient have risk factors for
the use of NSAIDs?

¢ Renal impairment

¢ Cardiac failure/oedema

¢ Uncontrolled hypertension
¢ Age >65 years

No
v

Does the patient have risk factors for
Gl adverse events?

¢ History of peptic ulcer disease
¢ On anticoagulant/steroid therapy

— No - Cease NSAID/COX-2 inhibitor

<« Yes —

—— Yes —» Consider alternative

if currently taking

Pain recurs?

analgaesia

¢ Panadeine/forte
— ¢ tramadol
¢ oxycodone

Consider addition of NSAID in
combination with misoprostol
or protein pump inhibitor
¢ Favour NSAID with
lower Gl risk (ibuprofen,
diclofenac)

Yes
\

Are there any contraindications for
the use of COX-2 inhibitors?
¢ |s the patient taking aspirin?
e Are there any CV risk factors?
I
No
\

— Yes —>

¢ Educate patient regarding risks and to

* Monitor BP and renal function at

Consider addition of COX-2 inhibitor —» .

¢ Manage modifiable CV
risk factors

v

look for symptoms of Gl side effects

baseline, 2-4 weeks after initiation and
at regular intervals during treatment

Use at lowest effective dose, for
shortest duration possible

Figure 1. Decision making flowchart for the continuation or commencement of COX-2 inhibitors and NSAIDs

coronary artery disease, high sensitivity C-
reactive protein (HsCRP) and oxidised-LDL
(Ox-LDL) decreased after treatment with
celecoxib.3 Improved vascular endothelial
function has not been found in studies
using rofecoxib®'-3* or parecoxib.®® However,
it is likely that mechanisms which increase
thrombogenicity outweigh any beneficial

effects on vascular endothelial function.

Conclusion

Rofecoxib is associated with increased CV
risk. There is increasing evidence to suggest
that this may indeed be a class effect, and
that risk is associated with chronic use and
higher doses. Recent studies have also
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implicated traditional NSAIDs, possibly via
similar mechanisms. Table 1 summarises the
review made by the Australian Therapeutic
Goods Administration with regard to COX-
2 inhibitors. A suggested decision making
pathway for continuation or commencement
of COX-2 inhibitors and NSAIDs is outlined
in Figure 1.

Further reading

NPS Radar Review. Elevated cardiovascular risk
with NSAIDs? Available at: www.npsradar.org.
au/site.php?page=1&content=npsradar/content/
nsaids.html
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