
medical management of a large number
of Canadians. In my experience, these
guidelines are now being used by clini-
cians and pharmaceutical companies to
convince those who pay for osteoporosis
drugs to loosen their restrictions on re-
imbursement. Because most payers con-
sider cost-effectiveness as well as medical
effectiveness, the guidelines would be
more influential if they provided good
evidence of cost-effectiveness.

Andreas Laupacis
President and Chief Executive Officer
Institute for Clinical Evaluative Sciences
Toronto, Ont.
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[One of the authors responds:]

Although raloxifene has been shown
to have positive effects on bone

mineral density1 and in the prevention
of vertebral fracture2 in post-
menopausal women with osteoporosis
(with or without pre-existing vertebral
fracture), there are as yet no data
demonstrating efficacy for the preven-
tion of hip fractures in this population.
Furthermore, alendronate and rise-
dronate have been shown to prevent
hip fractures only in elderly post-
menopausal women with severe osteo-
porosis (with pre-existing vertebral
fracture).3,4 No adequately powered
trial has yet been completed to address
the impact of raloxifene on hip frac-
ture. As stated in the 2002 guidelines,5

“a recommendation that a specific
therapy be used as ‘first-line’ therapy
for osteoporosis relies on Level 1 evi-
dence for prevention of fragility frac-
ture (mainly vertebral fracture),” and
raloxifene fulfills this criterion.

In the MORE study,2 the adminis-
tration of raloxifene (60 mg/day) in
postmenopausal women increased the

risk of venous thromboembolic events
from 1.44 to 3.32 events per 1000
woman-years (change in absolute risk
from 0.5% to 1.1%; attributable risk
0.6%) over 40 months (relative risk
compared with placebo 3.1%, 95%
confidence interval 1.5% to 6.2%).
Edmund Yendt’s clinical experience
(2 cases of venous thromboembolism
among 200 patients given raloxifene)
is compatible with these data, but one
must be wary of reporting clinical
data when obtained from a small sam-
ple of patients, since the smaller the
sample size, the greater the chance of
drawing an incorrect conclusion. In
the trial by Johnston and others,6

cited by Yendt, the rates of venous
thromboembolism and pulmonary
embolism were not expressly re-
ported; rather, only the rates of deep
vein thrombosis were given. There-
fore, it is impossible to compare these
findings with those of the MORE
study2 (which reported both deep vein
thrombosis and pulmonary embolism
as venous thromboembolism). As
stated in the 2002 guidelines,5 venous
thromboembolism constitutes a seri-
ous side effect associated with ralox-
ifene, although it is reported infre-
quently and the magnitude of the risk
is similar to that observed for both
hormone replacement therapy and ta-
moxifen. We agree that this risk
should not be taken lightly, but it
does not outweigh the benefits of
raloxifene as a first-line treatment for
postmenopausal women with osteo-
porosis.

Andreas Laupacis has cited 2 seri-
ous deficiencies in the guidelines: the
lack of mention of absolute risks and
the lack of cost-effectiveness analyses.
We agree that discussion of absolute
risk, absolute risk reduction and its
reciprocal, the number needed to
treat, could have made the guidelines
stronger. However, the data from
most of the prospective trials evaluat-
ing efficacy of therapy in preventing
fracture are provided as relative risks
in populations with high absolute risk
at baseline; therefore, the absolute risk
would not provide stronger antifrac-
ture evidence than that supplied by the

relative risk in these known high-risk
populations. Furthermore, evidence-
based guidelines are not review articles
or meta-analyses and do not pretend
to compare various drug therapies in
terms of a specific outcome, such as
antifracture efficacy. This type of
comparison can only be achieved in
head-to-head randomized controlled
trials.

With regard to the cost-effective-
ness of therapies, it was decided in
1998, when development of the 2002
guidelines5 began, not to include cost-
effectiveness questions. This decision
was based on a number of factors, in-
cluding lack of available high-quality
economic impact data for all therapies
(especially from Canada), the number
of questions already being posed for
the guidelines and the perceived prior-
ity of the need to determine the most
effective therapies, irrespective of cost.
As Laupacis has pointed out, the adop-
tion of many of these therapies by
third-party payers may require positive
cost-effectiveness data, but our goal
was to provide a true evidence-based
guide to clinical efficacy. We hope that
some of Canada’s excellent health
economists will pick up where we left
off and supply this important cost-ef-
fectiveness information.

Jacques P. Brown
Chair, Scientific Advisory Council
Osteoporosis Society of Canada 
Toronto, Ont.
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More than just hype

As researchers involved in the Heart
Outcomes Prevention Evaluation

(HOPE), we read with interest the arti-
cle by Karen Tu and colleagues1 and
Louise Pilote’s accompanying com-
mentary.2 As documented by Tu and
colleagues for Ontario,1 the HOPE re-
sults have had a striking impact on the
prescription of ramipril, but Pilote’s
speculation2 that HOPE’s impact on
practice is mostly in response to intense
marketing ignores many relevant facts.

The HOPE study clearly demon-
strated clinically important reductions
in deaths, myocardial infarction, stroke,
new heart failure, revascularization and
nephropathy in a variety of subgroups.3

In addition to these benefits, the evi-
dence for the use of ramipril in a variety
of conditions is extensive.4-7 Further-
more, 4 independent analyses exploring
the cost-effectiveness of ramipril8-11

found clear clinical benefits with no
overall increase in health care costs.
Such a combination is rare.

Many cardiologists and internists
across Canada became familiar with
ramipril through their participation in
the HOPE trial. It is therefore not un-
expected that the study’s positive results
would have influenced the practices of
these physicians and their colleagues, as
was the case for previous trials of
thrombolytic agents and acetylsalicylic
acid in acute myocardial infarction.

Undoubtedly, the manufacturers of
therapies for which benefits have been
demonstrated will promote those find-
ings. This certainly has an impact on their
revenues, but it is only appropriate that,

in the presence of clear evidence that a
simple, safe and cost-effective therapy re-
sults in major improve-ments in patients’
health, efforts be made to ensure that the
results are widely known. Such dissemi-
nation of information will benefit both
patients and society as a whole.

Salim Yusuf
Professor of Medicine
McMaster University
Hamilton, Ont.
Gilles Dagenais
Professor Emeritus
Laval University
Sainte-Foy, Que.
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Clinical trial evidence has been ac-
cumulating to support the benefits

of ramipril in a wide range of clinical
applications. Yet Louise Pilote, in a re-
cent commentary,1 states that in most
trials of angiotensin-converting enzyme
(ACE) inhibitor therapy for patients
with congestive heart failure, acute my-
ocardial infarction or diabetes mellitus,
ramipril was not the main ACE in-
hibitor studied. 

Ramipril is the only ACE inhibitor
shown to be beneficial in the preven-
tion of adverse cardiovascular outcomes
in diabetic patients with one risk factor
for vascular disease. The Micro-HOPE
study2 showed that ramipril given for 4
to 5 years reduced cardiovascular mor-
tality by 37% (relative risk 0.63, 95%
confidence interval [CI] 0.49 to 0.79, p
= 0.0001) among the 3657 diabetic pa-
tients enrolled in the HOPE study.3

Pilote goes on to report that of the
100 000 patients enrolled in trials of early
administration of ACE inhibitors after
acute myocardial infarction, none were
assigned to receive ramipril. However, in
the Acute Infarction Ramipril Efficacy
(AIRE) study,4 2006 patients were ran-
domly assigned to receive ramipril or
placebo 3 to 10 days after acute myocar-
dial infarction complicated by heart fail-
ure. After an average 15-month treat-
ment period, there was an absolute risk
reduction of 6% and a relative risk re-
duction of 27% for all-cause mortality
(95% CI 11% to 40%, p = 0.002).

Pilote is correct in stating that only
about 17% of patients in a clinical trial
of ACE inhibitors were randomly as-
signed to receive ramipril.5 However,
there is substantial evidence supporting
the use of ramipril for the prevention of
heart failure from both the AIRE trial4

and the HOPE study.6 Furthermore, it
is likely that the benefit of ACE inhibi-
tion in the management of heart failure
is a class effect.

The large increase in the sales of
ramipril after publication of the HOPE
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