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Celecoxib (Celebrex®) and rofecoxib (Vioxx*) are
the first of a new class of nonsteroidal anti-
inflammatory drugs (NSAIDS) called COX-2
inhibitors. As anti-inflammatory agents they are
approved for such disorders as osteoarthritis. The
long term adverse effects of older NSAIDs have
been one of the primary reasons for the emergence
and testing of COX-2 inhibitors as a possible
alternative to regular NSAIDs. They may cause less
gastrointestinal events, such as ulcers, than
traditional NSAIDs. Currently only surrogate
outcomes, such as endoscopic evidence of ulcers,
have been demonstrated to be reduced. Evidence of
clinical reduction in symptomatic ulcers and
gastrointestinal bleeds are still lacking.

This class of compounds is also being evaluated in
other disorders including the treatment or
prevention of Alzheimer's disease (AD).

Celecoxib is approved in Canada for acute and
chronic use in the relief of the signs and symptoms
of osteoarthritis and rheumatoid arthritis in adults.
Another COX-2 inhibitor, rofecoxib (Vioxx®), has
just received a Notice of Compliance from Health
Canada. Rofecoxib is indicated for the acute and
chronic treatment of osteoarthritis, relief of pain in
adults and treatment of primary dysmenorrhea.*

"AD is defined as a neurodegenerative disease
characterized by loss of intellectual abilities,
increased propensity to emotional disabilities, and
gradual decline of personality." ' Two types of brain
lesions, the neurofibrillary tangle and the beta
amyloid plaque, characterize AD pathology.” The
prevalence of AD in Canada is 5.1% of all people
aged 65 and over. The age-standardised rate
increases from 2.4% among those aged 65-74, to
34.5% among those aged 84 and over. The
female:male ratio is 2.1 overall, but is 2.9 in the
oldest group.® AD accounts for almost two-thirds of
all cases of dementia in Canada.’ The majority of
the remaining dementia cases are referred to as
Vascular dementia (VaD).* VaD and AD frequently
coexist - a condition called mixed dementia.*

There are a number of agents that have been tested
and found to be effective in the symptomatic
treatment of AD, although the level of improvement
is modest.” There are no therapies that have been
definitively proven to prevent or reduce the
probability of developing Alzheimer's disease or to
slow the progression of the disease.

* A CCOHTA economic evaluation will be published early next year evaluating the cost-effectiveness of COX-2 inhibitors

in the treatment of osteoarthritis.

* See upcoming CCOHTA report “Treatment of Alzheimer’s Disease: A comparative Analysis”

The Canadian Coordinating Office for Health Technology Assessment is a non-profit organization funded by the
federal, provincial and territorial governments.



A recent economic evaluation determined that the
annual cost per Alzheimer's disease patient in
Canada ranged from $9,451 for mild disease to
$36,794 for severe disease.” The major cost drivers
result from institutionalization (approximately 50%
of all Alzheimer patients are in nursing homes) and
unpaid direct care and supervision costs. Based on a
conservative cost-of-illness study, the net economic
cost of dementia in Canada was estimated to be
$3.9 billion in 1991.° Adding some indirect costs
could bring that figure to over $5 billion.* Due to
the ageing of the Canadian population, the number
of patients with AD will increase more than
threefold from 1991 to 2031 if there are no
effective preventative measures found. Based on
1998 estimated population statistics, over

3.7 million Canadians may be eligible for
preventative therapy. By 2010 over 4.8 million
Canadians will be over 657 and could qualify for
therapy. Although a number of risk factors for the
development of AD are known, (e.g. increasing age
and family history) the optimal timing of
preventative measures are unknown.

There is a great deal of research activity
surrounding the possible benefit of NSAIDs and, in
particular, COX-2 inhibitors. Much of the work, to
date, has been in animals and in vitro studies to
determine associations and mechanisms of action. A
two-year double-blind, placebo controlled trial is
evaluating whether ibuprofen is efficacious in
delaying the progression of cognitive symptoms in
people with age-related cognitive losses who are at
risk for developing AD.* Another study is
evaluating rofecoxib in a double-blind, placebo
controlled trial to determine whether a COX-2
inhibitor will prevent the development of AD.’

Other anti-inflammatory drugs are also being
evaluated. These include prednisone, colchicine,
and hydroxychoroquine.'> A number of drugs that
impact non-inflammatory mechanisms are also
being evaluated. For example, there are three
multicenter, prospective randomized controlled
trials evaluating the effect of estrogen replacement
therapy.” Vitamin E and donepezil are being

assessed to determine their potential to prevent
AD."

There are some other potential preventative
measures that may be of benefit. Since a large
number of dementia cases are either due to
cerebrovascular disease or have a cerebrovascular
component there is scientifically plausible hope that
treatment with antihypertensives, HMG coenzyme
A reductase inhibitors, and/or anticoagulants may
reduce the incidence of dementia.* However, proof
of this effect is also lacking.

A. NSAIDs

Several lines of evidence indicate that AD may
involve a chronic inflammatory process."'*" The
most compelling clinical evidence is the large
number of epidemiological studies demonstrating
that anti-inflammatory drugs, particularly NSAIDs,
delay or attenuate the clinical expression of AD'""
or reduce the rate of decline.” These studies have
been conducted in various countries with drugs
ranging from NSAIDs to steroids to dapsone, and in
patients with or without arthritis, utilizing case
control and population based epidemiological
techniques."

A review of 17 epidemiological studies concluded
that NSAID use might have a protective effect
against AD." Risk reduction ranged from 35 to
50%. Since then several more epidemiological
studies have been published generally confirming
this conclusion.'** However, some studies have
failed to find a significant effect.”* One of the
primary difficulties in assessing efficacy or
effectiveness from treatment or prevention is the
lack of definitive diagnostic criteria for AD,
especially for incident cases. Clinical criteria for the
diagnosis of AD are highly sensitive but also result
in high false positive rates.”

There are several questions, as well as criticisms,
that have arisen as a result of the epidemiological
studies:

B recall bias in interview type studies, especially
when dealing with a disease such as AD
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B use of proxy respondents (usually close
relatives) which has not been found to be very
reliable®

B nonprescription NSAID utilization was
frequently not addressed

B Jack of control for confounding by indication

B studies employing prevalent cases may have
survival bias (those using NSAIDs could have
died earlier than non-users)

B Jack of diagnostic specificity, especially on
detecting incident cases

B [ongitudinal studies frequently did not monitor
ongoing use

The studies demonstrating no beneficial effects can
also be criticized. For example the negative study
by in't Veld” was probably too underpowered to
detect an association.” The study by Beard et al.
may suffer from selection bias (presence or absence
of a disease might affect the odds ratio).”' Also the
definition of exposure to NSAIDs may have
masked benefit in this latter study.

One RCT using indomethacin demonstrated a
significant positive impact on the rate of decline of
a number of cognitive measures.”* However, the
study was underpowered (44 subjects) and had a
high dropout rate (16/44) in the indomethacin
group.” One short term RCT (7 days) demonstrated
improvement in short term memory in healthy
elderly volunteers.”

Although the potential mechanism for NSAIDs has
not been elucidated, it may involve the suppression
of microglial activity rather than impacting the
formation of senile plaques or neurofibrillary
tangles.’’ Activated microglia are found within or
near all AD lesions.? Although there has been
laboratory evidence of inflammation, a suitable
animal model has not been developed that truly
mimics AD. This has stymied investigation into
possible mechanisms and treatment or preventative
strategies. Recent laboratory evidence points to
possible COX-2 mediated mechanisms (see below).

B. COX-2 inhibitors

Currently there are no clinical trials that have
evaluated COX-2 inhibitors for the treatment or
prevention of AD, although results are expected
soon. Most of the evidence comes from in vitro and

animal work. There is a substantial amount of
COX-2 in neurons of the neocortex and
hippocampus in normal brains.” COX-2, but not
COX-1, production may be stimulated in AD.”
Studies using cell cultures and animal models
suggest that COX-2 may contribute to
neurodegeneration through apoptosis
mechanisms.'®'** COX-2 has been preferentially
localized in neurofibrillary tangle positive neurons
with damaged axons. Therefore COX-2 inhibitors
might affect neuronal activities independent of
glial/inflammatory activity."

Several obstacles have stood in the way of
obtaining definitive proof of benefit from NSAIDs:

B alack of a comprehensive list of risk factors
for AD to assess protective effect

B the requirement for large size trials that may
require many years to conduct to detect a
decrease in the probability of developing AD

B alack of agreement on suitable outcome
endpoints

B no clear data to indicate the optimal timing of
therapy®

The long term adverse effects of NSAIDs have
been one of the primary reasons for the emergence
and testing of COX-2 inhibitors as a possible
alternative to regular NSAIDs. Currently only
animal and in vitro evidence exists. Clinical trials
are required as well as long term experience with
these drugs to assess their safety record.

The studies that are currently evaluating both
COX-2 selective agents as well as regular, non-
selective NSAIDs should provide evidence of
benefit, if any, in protection against AD and/or
impact on the rate of cognitive decline in existing
AD patients. A critical risk/benefit ratio should be
conducted to determine the clinical utility of
NSAIDs." It may be possible to compare and
contrast the various agents, provided similar
outcomes are measured and full monitoring of both
beneficial and adverse events is recorded. At the
same time, other agents being evaluated should be
compared to these drugs to determine optimal
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therapy. Even if some agents are identified that may
be of benefit in preventing AD, the optimal time of
when to initiate therapy will still be elusive.

Some important questions remain to be answered:

B how many years in advance must therapy be
given to have a protective effect?

B will increasing the years prior to the onset
improve benefit?

®  will lower doses have the same beneficial
effect?

®  will these drugs delay onset of Alzheimer’s
disease or prevent cases from occurring?

®  will these drugs be useful for both prevention
and treatment?

B what benefit might accrue by combining
various therapeutic strategies?

Finally, although COX-2 inhibitors appear to be
equally efficacious anti-inflammatory agents in
comparison to traditional NSAIDs:

B proof from randomized and/or well designed
phase 1V trials on their improved side effect
profile needs to be published and

B these drugs are unlikely to confer benefit for
the prevention of cardiovascular/
cerebrovascular events since they lack anti-
platelet effects. This could be an especially
important issue considering the age of the
population that may benefit from preventative
therapy

This brief was prepared by Dr. Nicolaas Otten.
Comments or queries are welcomed by the author
(email: nicko@ccohta.ca).

Obtain further copies from CCOHTA
by email;
pubs@ccohta.ca

or from our web site;
http://www.ccohta.ca
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