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Chronic inflammatory disease affects a signif-
icant part of the North American population

and is the number one cause of disabilities.1

Cyclo-oxygenase type 1 (COX-1) mediates
the production of prostaglandins responsible for
the maintenance of the GI mucosa integrity,
whereas COX-2 is related to prostaglandins that
mediate pain and inflammation. COX-2 is also
expressed in normal endothelium leading to
vasodilatation and other effects thought to be
antiatherogenic. Chronic anti-inflammatory
therapy is limited by their known side-effects in
the GI system caused by COX-1 inhibition.
Specific COX-2 inhibitors (COXIBs) were
developed to provide significant anti-inflamma-
tory activity without deleterious GI side effects.

Epidemiological and randomized clinical tri-
als (RCTs) suggested an increase in the inci-
dence of MI with the use of COXIBs. The fol-
lowing is a summary of the available evidence.

Observational studies

Solomon, et al2 published a case-control study
with > 54,000 individuals divided into three
categories:
1. No exposure to COXIBs
2. Exposure to celecoxib
3. Exposure to rofecoxib
Exposure to celecoxib compared to no exposure

did not show any increase in MI. Exposure to
rofecoxib was associated with a marginal
increase in MI. Graham, et al3 evaluated the
risk of MI and sudden cardiac death in individuals
exposed to COXIBs and NSAIDS through a case-
control study in approximately six million indi-
viduals. Compared to a remote exposure to anti-
inflammatories, current users of naproxen and
rofecoxib ≥ 25 mg q.d. had a marginal, odds ratio
(OR) of 1.14 (95% CI 1.00 to 1.34, p = 0.05) and
a significant three-fold (95% CI 1.09 to 8.31, p =
0.03) increase in MI, respectively.

RCTs

Published RCTs can be classified into two
major topics:
1. Trials evaluating GI endpoints
2. Prevention of colorectal adenoma
The former evaluated significant number of
patients ranging from approximately 8,000 to
34,000. Only the Vioxx Gastrointestinal
Outcomes Research (VIGOR)4 trial (using
rofecoxib) showed an increase in the incidence
of MI. Therapeutic Arthritis Research and
Gastrointestinal Event Trial (TARGET)5

(lumiracoxib), Multinational Etoricoxib and
Diclofenac Arthritis Long-term (MEDAL)6

(etoricoxib) and Celecoxib Long-Term Arthritis
Safety Study (CLASS)7 (celecoxib) did not
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show differences in MI. This raised the question
that naproxen (the control arm used in VIGOR)
was of some protection against MI. The latter
gathered approximately 2,500 to 3,500 patients.
The Adenomatous Polyp Prevention on Vioxx
(APPROVe)8 and Adenoma Prevention with
Celebrex (APC)9 trials revealed a significant
increase in the incidence of MI with rofecoxib
and celecoxib, respectively. The Prevention of
Colorectal Sporadic Adenomatous Polyps
(preSAP)9 trial did not show any difference in
CV endpoints between celecoxib and placebo.
However, the placebo event rate in preSAP was
higher than in APC and might explain its nega-
tive result.

Meta analyses

Juni, et al10 evaluated the risks of CV events in
patients exposed to celecoxib vs. placebo or
NSAIDs. Eighteen trials were identified reveal-
ing a relative risk (RR) for MI of 2.30 (95% CI
1.22 to 4.33). Matchaba, et al11 plotted 21 stud-
ies with lumiracoxib, most of them with a short
duration. It revealed no significant difference in
the incidence of CV endpoints vs. placebo,
naproxen and non-naproxen NSAIDs. Kearney,
et al12 evaluated COXIBs and NSAIDs on the
risk of vascular events. After plotting results
from 121 trials, there was an increase in the
incidence of MI in patients allocated to
COXIBs with a RR of 1.86 (95% CI 1.33 to
2.59, p=0.0003). Interestingly, this meta-analysis

also showed similar risks of MI in patients tak-
ing high-dose diclofenac and ibuprofen but not
naproxen. White et al13 evaluated 39 studies of
celecoxib with NSAIDs or placebo. The inci-
dence of CV events was not significantly dif-
ferent; however, the majority of the trials were
short-term (ranging from six to 12 weeks of fol-
low-up) not allowing a proper exposure to cele-
coxib in order to evaluate its association with
CV events.

Guidelines

COXIBs being associated with CV events
prompted publication of guidelines from a
Consensus Panel in Canada14 and professional
societies of Cardiology.15 They all recommend
caution in the use of COXIBs and urge physi-
cians to balance the risks/benefits when pre-
scribing pain-killer medications. The following
is a summary of their recommendations:
1. Initial approach:

a. Physical therapy
b. Heat/cold
c. Orthotics

2. Acetaminophen/ASA at lowest efficacious
dose

3. Consider short-term narcotics in spite of the
risk of addiction

4. Long-term:
a. NSAIDs. Naproxen appears to be the

first choice
b. Consider that the treatment of pain may

be at cost of increased CV events
c. If symptoms are not properly controlled

consider subsequent steps involving
drugs with increasing degrees of COX-2
inhibition

CKD

Dr. Shibata is an Associate Clinical Professor of Medicine,
Division of Cardiology, University of Alberta; and Staff
Cardiologist, Misericordia Hospital, Caritas Health Group,
Edmonton, Alberta.



Anti-Inflammatories

d. Consider acetaminophen for patients
with previous GI bleed on ASA/NSAIDS

e. PPIs should be considered for patients taking
low-doseASA

f. Renal function and BP should be
monitored
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Pennsaid® is indicated for the treatment of 

symptoms associated with osteoarthritis of 

the knee(s) only, and for a treatment regimen 

of not more than three months duration, 

whether continuous or intermittent.

Serious GI toxicity, such as peptic ulceration, 

perforation or GI bleeding can occur at any 

time in patients treated with NSAIDs, including 

diclofenac sodium. In clinical studies, Pennsaid® has 

not been associated with serious GI toxicity. 

Renal toxicity has been seen in patients taking 

NSAIDs, and those with impaired renal function, heart 

failure, liver dysfunction, those taking diuretics, and 

the elderly are at greatest risk. In clinical studies with 

Pennsaid®, no increase in urea or creatinine, or any 

other renal toxicity has been observed. 

Pennsaid® is contraindicated in patients with active

peptic ulcer, a history of recurrent ulceration or active 

inflammatory GI disease, signifi cant hepatic or renal 

impairment, active liver disease or deteriorating 

kidney function. Pennsaid® is contra-

indicated in patients with hypersensitivity 

to diclofenac, dimethyl sulfoxide, propylene glycol, 

glycerine, alcohol or to other ASA/NSAID products. 

The potential for cross- reactivity with other NSAIDs 

must be borne in mind. Pennsaid® is contraindicated in 

patients with complete or partial ASA intolerance

syndrome: fata l anaphylactoid reactions have 

occurred in such individuals. 

Pennsaid® should be given under close medical 

supervision to patients with a history of ulcer or 

infl ammatory disease of the GI tract, such as 

ulcerative colitis or Crohn’s disease. 

Commonly reported application site side effects, 

Pennsaid® (vs. placebo) were: dry skin, 41.9% 

(6.9%); rash, 9.6% (2.9%); and paresthesia, 

7.9% (10.3%).

For full information, please see Pennsaid®

Product Monograph.

www.pennsaid.ca
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