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BACKGROUND: Treatments for hypertension and dyslipidemia to

prevent the development of cardiovascular disease compete for the

same finite number of health care dollars. Therefore, the potential

benefits of treating Canadians without cardiovascular disease or dia-

betes who would currently be targeted by the national treatment

guidelines were estimated and compared.

STUDY DESIGN: Canadian Heart Health Surveys data were used

to estimate the number of Canadians requiring intervention. The

Cardiovascular Life Expectancy Model, a previously validated Markov

model, was used to calculate the increased life expectancy and

decreased morbidity associated with treating risk factors to target.

RESULTS: Among 8.44 million adults 40 to 74 years of age without

cardiovascular disease or diabetes, it was estimated that approximately

2.33 million would require treatment for dyslipidemia and 2.34 mil-

lion for hypertension. The estimated Framingham 10-year coronary

risk averaged 12.4% versus 9.6%, respectively. Treating dyslipidemia

was associated with an average increased life expectancy of 1.67 years

and 1.81 years of life free of cardiovascular disease. Treating hyperten-

sion was expected to increase life expectancy by 0.94 years and years

of life free of cardiovascular disease by 1.29 years. The population ben-

efits associated with treating dyslipidemia or hypertension would be

2.5 million and 1.4 million person years of life saved, respectively.

Overall, the person years of treatment required to save one year of life

was estimated to average 20 years for dyslipidemia therapy and

38 years for hypertension.

CONCLUSIONS: The potential benefits associated with treating

hypertension or dyslipidemia to prevent cardiovascular disease are

substantial. However, compared with hypertension guidelines, dyslipi-

demia guidelines target higher-risk patients. Accordingly, given the

relative efficacy of each treatment, the forecasted benefits associated

with treating dyslipidemia are substantially greater than those associ-

ated with hypertension therapy.
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Prévention des maladies cardiovasculaires chez
les Canadiens : Quels sont les avantages
potentiels du traitement de l’hypertension ou
de la dyslipidémie ?

HISTORIQUE : Les traitements antihypertensifs ou hypolipidémiants qui

visent à prévenir les maladies cardiovasculaires sont, comme toute autre

mesure thérapeutique, en butte aux contraintes budgétaires qui prévalent

en santé. C’est pourquoi les auteurs ont voulu évaluer et comparer les

avantages potentiels du traitement prophylactique chez les Canadiens

indemnes de maladie cardiovasculaire ou de diabète, mais néanmoins

actuellement ciblés par les directives thérapeutiques nationales.

MODÈLE DE L’ÉTUDE : Les données de l’Enquête canadienne sur la

santé cardiovasculaire ont été utilisées pour estimer le nombre de

Canadiens nécessitant une intervention. Le Cardiovascular Life Expectancy

Model, un modèle de Markov déjà préalablement validé a été utilisé pour

calculer l’augmentation de l’espérance de vie et la baisse de la morbidité

pouvant découler d’une correction des facteurs de risque correspondant à

des objectifs précis.

RÉSULTATS : Parmi les 8,44 millions d’adultes de 40 à 74 ans indemnes

de maladie cardiovasculaire ou de diabète, on estime qu’environ

2,33 millions auraient besoin d’un traitement pour dyslipidémie et

2,34 millions, d’un traitement pour hypertension. Le risque coronarien

moyen à dix ans estimé selon la méthode de Framingham a été de 12,4 % et

de 9,6 %, respectivement. Le traitement de la dyslipidémie a été associé à

une augmentation moyenne de l’espérance de vie de 1,67 an et à 1,81 an de

vie sans maladie cardiovasculaire. Le traitement de l’hypertension pour sa

part permettrait une augmentation de l’espérance de vie de 0,94 an et

1,29 an sans maladie cardiovasculaire. Pour la population, les avantages d’un

traitement hypolipidémiant ou antihypertensif correspondraient donc à

2,5 millions et 1,4 million d’années de vie-personnes sauvées,

respectivement. Globalement, les années-personnes de traitement

nécessaires pour sauver une année de vie ont été estimées à une moyenne de

20 ans pour le traitement de la dyslipidémie et de 38 ans pour l’hypertension.

CONCLUSIONS : Les avantages potentiels associés au traitement

antihypertensif ou hypolipidémiant dans le but de prévenir les maladies

cardiovasculaires sont substantiels. Par contre, comparativement aux

directives antihypertensives, les directives hypolipidémiantes ciblent des

patients à risque plus élevé. Par conséquent, compte tenu de l’efficacité

relative de chaque traitement, les avantages escomptés du traitement de la

dyslipidémie sont substantiellement plus grands que les avantages attendus

du traitement antihypertensif.

The clinical and economic burden of cardiovascular disease
remains substantial among Canadians despite the continu-

ing improvements in treatments for this disease (1). In addi-
tion, the disability associated with coronary artery disease and
stroke among both men and women will continue to grow due
to the aging population. The direct health care costs associated

with treating cardiovascular disease are also a major concern and
were estimated to be $6.8 billion in 1998 (2). Accordingly, the
treatment of modifiable risk factors such as hypertension and
dyslipidemia to prevent or delay the development of cardiovas-
cular disease constitutes an essential component of contempo-
rary public health policy and medical management (1,3,4).
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The clinical indications for treating hypertension and dys-
lipidemia to prevent cardiovascular disease are expanding with
the publication of new clinical trials that demonstrate thera-
peutic efficacy among previously untreated or undertreated
patients. The expanding thresholds for initiating therapy and
more aggressive treatment targets require greater numbers of
asymptomatic adults to start therapy for hypertension or dys-
lipidemia. Therefore, the significant health care costs associated
with treating these two conditions will demand a substantial
portion of the national health care budget in the foreseeable
future. In Canada, the pharmaceutical costs alone in 2004
were $1.98 billion for antihypertensives and diuretics, and
$1.39 billion for lipid-lowering drugs (IMS Canada, personal
communication).

The treatments for dyslipidemia and hypertension compete
for the same increasingly constrained health care resources.
We therefore estimated and compared the potential benefits
associated with treating Canadians who would be targeted by
the national treatment guidelines.

METHODS
The benefits associated with treating dyslipidemia and/or hyper-
tension among Canadians free of cardiovascular disease and dia-
betes were estimated from population risk factor data collected by
the Canadian Heart Health Surveys, current Canadian treatment
guidelines and a previously published Markov model (the
Cardiovascular Disease Life Expectancy Model) to calculate the
increased life expectancy and decreased morbidity associated with
treating risk factors to target (3-6). Finally, the proportion of indi-
viduals treated who could realistically reach the target was also
estimated.

The Canadian Heart Health Surveys
The Canadian Heart Health Surveys represent the main findings
of provincial population-based surveys completed between 1986
and 1992 (5). In each province, the sampling design included a
stratified two-stage sampling procedure to provide representative
data on both men and women between the ages of 18 and 74 years
living in the community. At an initial home interview, a trained
nurse elicited each participant’s general knowledge regarding car-
diovascular disease risk factors. Also collected were data on
sociodemographic characteristics, self-reported risk factors and
smoking habits. Approximately two weeks following this inter-
view, subjects were invited for a clinic visit, during which time a
physical examination was performed, a fasting blood sample was
drawn, anthropometric measurements were taken and blood pres-
sure was assessed twice.

It was assumed that these data gathered between 1989 and
1991 continued to reflect the risk factor burden of Canadians in
2006. Data for men and women between the ages of 40 and
74 years attending the clinic visit were analyzed. Survey partici-
pants who reported having had a stroke, heart attack or diabetes
were excluded from the analysis. Total plasma cholesterol (TC),
high-density lipoprotein cholesterol (HDL-C) and low-density
lipoprotein cholesterol (LDL-C) levels were obtained from tests
performed on the blood samples collected at the clinic visit.
Systolic and diastolic blood pressures were taken as the average of
the two clinical assessments made, and smoking status was deter-
mined from self-reported tobacco use. Subjects taking lipid or
blood pressure medication were included in the analysis if they
were not controlled to prescribed target levels. Among subjects
identified for blood pressure intervention, 24.9% were already

taking medication, and among subjects identified for lipid inter-
vention, 6.7% were already taking medication.

Once a representative cohort had been assembled, the poten-
tial benefits of risk factor management were estimated for each
participant based on that individual’s data. The population bene-
fits were then extrapolated by weighing the data for each individ-
ual based on sampling weights assigned by the Canadian Heart
Health Surveys.

The Cardiovascular Disease Life Expectancy Model
The Cardiovascular Disease Life Expectancy Model is a Markov
model that estimates the annual probability of fatal and nonfatal
cardiovascular disease events based on multivariate logistic
regression equations developed based on a 15% random sample of
the Lipid Research Clinic’s follow-up cohort (6,7). Independent
risk factors include age, sex, mean blood pressure, LDL-C and
HDL-C levels, cigarette smoking, diabetes and diagnosed cardio-
vascular disease at baseline.

In brief, a cohort of patients is entered into the model with
specified levels of risk factors. Each year, a subject may die of coro-
nary artery disease, cerebrovascular disease or other causes. The
surviving subjects age one year and re-enter the model for the fol-
lowing year. The mean life expectancy is calculated by summing
across the total person years of life experienced by the cohort and
dividing by the subjects at risk on entry into the model. The
results are expressed as years of life saved and years of life free of
cardiovascular disease for the individual. Among the adult
Canadian population, the benefits are summarized as person years
of life saved and person years of treatment to save one year of life.
Because the forecasted benefits occur at different times, these
analyses were repeated after discounting future benefits by 3%
annually.

The model has been previously described in detail and shown
to reasonably estimate events in nine clinical trials of dyslipidemia
or hypertension (6), a published analysis of diabetic subjects in the
Scandinavian Simvastatin Survival Study (4S [8]) and a study on
the life expectancy of American adults (9). The model was also
validated by forecasting the life expectancy of adults at specific
ages using risk factor data provided by the Canadian Heart Health
Surveys (5). The resulting forecasted life expectancies were then
compared with published Canadian life tables (10). The person
years of treatment to save one year of life were derived by dividing
the person years of treatment forecasted for each individual divided
by the projected increased life expectancy. To adjust for the time
preferences associated with treatment preceding the eventual
reduction in cardiovascular events, both treatment years and life
years gained were discounted 3% annually.

Guidelines for lipid treatment
The 2003 Canadian Working Group on Hypercholesterolemia and
Other Dyslipidemias guidelines for the management of dyslipidemia
recommended that target levels include an LDL-C level below
2.5 mmol/L and a TC/HDL-C ratio below 4 for people at high risk
for cardiovascular disease (calculated 10-year Framingham risk of
coronary artery disease of 20% or higher), an LDL-C level below
3.0 mmol/L and a TC/HDL-C ratio below 5 for people at moderate
risk (calculated 10-year risk of 10% to 20%), and an LDL-C level
below 4.0 mmol/L and a TC/HDL-C ratio below 6 for people at low
risk (calculated 10-year risk of 10% or lower) (4).

The benefits of treating LDL-C levels and the TC/HDL-C
ratio to these target levels among individuals in the Canadian
Heart Health Surveys who would qualify for treatment were

9639_grover.qxd  20/04/2007  10:40 AM  Page 468



evaluated based on their baseline risk factors and calculated global
cardiovascular risk. Cardiovascular disease risk was assessed using
the Framingham global risk assessment equation recommended by
both the American National Cholesterol Education Program (11)
and the Canadian Working Group on Hypercholesterolemia and
Other Dyslipidemias (4). It was assumed that only individuals
with an LDL-C level above target by at least 0.5 mmol/L or a
TC/HDL-C ratio above target by 0.5 would be treated.

Guidelines for hypertension management
In 2004, the Canadian Hypertension Education Program recom-
mended a systolic blood pressure of 140 mmHg or lower and a dias-
tolic blood pressure of 90 mmHg or lower (3). Among individuals
with baseline blood pressure values above these targets, the bene-
fits of treating blood pressure to these targets were evaluated. It
was assumed that only individuals with systolic or diastolic blood
pressure above target by at least 5 mmHg would be treated.

Estimating the likelihood of reaching treatment targets
Previous analyses by Law et al (12,13) suggested that the average
reduction in LDL-C level achieved in clinical trials is 1.8 mmol/L
and the average systolic blood pressure reduction achieved is
9.1 mmHg. The use of three antihypertensive drugs is associated
with a 20 mmHg reduction in systolic blood pressure. These esti-
mates were applied to the distribution of baseline levels of LDL-C
and systolic blood pressures from the Canadian Heart Health
Survey’s data to determine the proportion of patients who would
reach treatment targets given the available therapy.

Role of study sponsor
The present investigator-initiated study was supported by a
research grant from AstraZeneca Canada. The principal investiga-
tor had full control over the study design, data analysis and manu-
script preparation.

RESULTS
It was estimated that in 2006, there would be approximately
8.4 million adults 40 to 74 years of age without cardiovascular
disease or diabetes if one assumes that the 1991 Canada Heart
Health Surveys were still representative of the Canadian pop-
ulation. Population characteristics and cardiovascular risk fac-
tors are presented in Table 1. It was estimated that nearly
2.33 million individuals would require lipid treatment and
2.34 million would require blood pressure treatment. The car-
diovascular life expectancy model was initially validated by
comparing life expectancy forecasts for Canadians with those
from published national life tables (10). The model forecasts
based on risk factor data reasonably approximated from the life
table estimates (Figure 1).

There would be substantially more women requiring blood
pressure therapy than lipid therapy, and this was consistent
across all age groups (Table 2). On the other hand, more men
would require therapy for dyslipidemia than hypertension. The
undiscounted and discounted (3% annually) increases in life
expectancy associated with treating hypertension or dyslipi-
demia to target were estimated and are shown in Tables 3
and 4. Across all age groups, the average increase in life
expectancy for both men and women would be greater after the
treatment of dyslipidemia than of hypertension. The same
holds true for the average increase in years of life free of car-
diovascular disease. Overall, treating dyslipidemia was esti-
mated to be associated with an average increased life

Benefits of treating hypertension or dyslipidemia
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TABLE 1
Canadian Heart Health Surveys population characteristics
and cardiovascular disease risk factors among Canadians
40 to 74 years of age without cardiovascular disease or
diabetes

Eligible for Eligible for BP
All lipid treatment management

Sample size, n 7189 2572 2424

Population estimate (×103) 8443 2333 2337

Men, % 47.5 67.5 52.8

Age, years 53.6 57.4 58.2

Body mass index, kg/m2 26.3 27.3 27.7

Current cigarette smoking, % 20.0 28.2 15.5

Systolic BP, mmHg 128.6 134.4 149.3

Diastolic BP, mmHg 79.8 81.6 88.5

Currently on hypertension 11.5 16.9 24.9

medication, %

Total cholesterol, mmol/L 5.5 6.4 5.7

Low-density lipoprotein 3.4 4.3 3.6

cholesterol, mmol/L

High-density lipoprotein 1.3 1.1 1.3

cholesterol, mmol/L

Currently on lipid medication, % 6.6 6.7 4.8

10-year Framingham risk, % 6.05 12.42 9.55

BP Blood pressure
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Figure 1) Validation of the Cardiovascular Life Expectancy Model (6)
against Canadian life tables (10). Representative age-specific risk fac-
tor data from the Canadian Heart Health Surveys (5) were entered
into the model to forecast the life expectancy of Canadian women (A)
and men (B) at each year of life. The results were compared with pub-
lished life tables (10)
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expectancy of 1.67 years (0.86 years discounted) and with
1.81 years of life free of cardiovascular disease (1.14 years dis-
counted). Meanwhile, the treatment of hypertension was
expected to be associated with an average increase in life

expectancy of 0.94 years (0.48 years discounted) and 1.29 years
of life free of cardiovascular disease (0.80 years discounted).

Overall, a similar number of Canadians were expected to
require treatment for hypertension or dyslipidemia – 17.1% ver-
sus 17.7%, respectively. However, from a population perspec-
tive, the forecasted benefits of treating dyslipidemia were
estimated to be greater than the benefits of treating hyperten-
sion. Treatment for dyslipidemia was associated with 2.5 mil-
lion person years of life saved (1.3 million years discounted),
compared with 1.4 million person years of life saved with the
treatment of hypertension (695,000 years discounted).
Accordingly, the person years of treatment required to save one
year of life averaged 20 years for dyslipidemia therapy versus
38 years for hypertension therapy (29 years versus 56 years dis-
counted, respectively).

The greater forecasted benefits associated with treating dys-
lipidemia than hypertension are due to two main factors. In
the model, there is a stronger association between cardiovascu-
lar events and blood lipids than blood pressure (6). This is par-
ticularly true for coronary artery disease, in which blood
pressure is a relatively weak risk factor. The second issue is that
current Canadian guidelines for dyslipidemia therapy target

Grover et al
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TABLE 4
Lifetime benefits of treating blood pressure to target
among Canadians without cardiovascular disease (CVD)
or diabetes

Undiscounted

Person years
Total person of treatment

Years Years of years of required to
Age group, of life life free of life saved save one

Sex years saved CVD (××103) year of life

Women 40–49 1.01 1.76 65 56

50–59 1.02 1.79 230 42

60–69 0.82 1.19 272 43

70–74 0.69 1.04 113 39

Total 0.86 1.38 681 43

Men 40–49 1.46 1.95 141 32

50–59 1.25 1.43 244 32

60–69 0.83 0.91 221 33

70–74 0.68 0.68 64 28

Total 1.02 1.19 669 32

Overall 0.94 1.29 1350 38

Discounted

Person years
Total person of treatment

Years Years of years of required to
Age group, of life life free of life saved save one

Sex years saved CVD (××103) year of life

Women 40–49 0.38 0.87 25 104

50–59 0.46 1.02 103 68

60–69 0.45 0.80 149 61

70–74 0.42 0.74 69 53

Total 0.44 0.86 346 65

Men 40–49 0.57 0.98 55 53

50–59 0.63 0.88 123 47

60–69 0.48 0.63 129 45

70–74 0.44 0.52 42 35

Total 0.53 0.74 349 45

Overall 0.48 0.80 695 56

TABLE 2
Recommended treatments for Canadian adults 40 to 
74 years of age without cardiovascular disease (CVD) or
diabetes

Treatment recommended for

Age group, Population
Sex years (××103) Hyperlipidemia, % Hypertension, %

Women 40–49 1687 3.3 3.8

50–59 1299 6.8 17.4

60–69 1041 15.2 32.1

70–74 409 23.0 40.0

Total 4435 8.9 17.8

Men 40–49 1787 19.1 5.4

50–59 1118 25.5 17.5

60–69 844 41.0 31.6

70–74 258 50.2 36.5

Total 4007 27.5 16.3

Overall 8443 17.7 17.1

TABLE 3
Benefits of treating lipid levels to target among Canadians
without cardiovascular disease (CVD) or diabetes

Undiscounted

Person years
Total person of treatment

Years Years of years of required to
Age group, of life life free of life saved save one

Sex years saved CVD (××103) year of life

Women 40–49 1.73 2.23 95 34

50–59 1.25 1.59 110 37

60–69 1.09 1.40 172 27

70–74 0.91 1.13 85 23

Total 1.17 1.50 462 29

Men 40–49 2.23 2.58 762 19

50–59 2.25 2.25 643 16

60–69 1.40 1.33 485 17

70–74 1.17 1.08 151 14

Total 1.85 1.93 2042 17

Overall 1.67 1.81 2504 20

Discounted

Person years
Total person of treatment

Years Years of years of required to
Age group, of life life free of life saved save one

Sex years saved CVD (××103) year of life

Women 40–49 0.66 1.10 36 59

50–59 0.63 0.97 55 58

60–69 0.62 0.96 98 37

70–74 0.58 0.84 54 30

Total 0.62 0.95 244 43

Men 40–49 0.96 1.43 327 31

50–59 1.17 1.44 332 23

60–69 0.83 0.93 287 22

70–74 0.77 0.82 99 18

Total 0.95 1.20 1046 25

Overall 0.86 1.14 1289 29
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individuals at higher absolute risk than those who would be
treated for hypertension (Figure 2). This holds true for all age
groups except men 70 to 74 years of age; in this group, individ-
uals targeted for hypertension are at slightly higher absolute
risk (22.3% versus 23.3%).

Finally, using the drug efficacy estimates provided by Law
et al (12,13) and the Canadian Heart Health Surveys data, the
proportions of the treated population who would achieve treat-
ment targets are summarized in Figure 3. Approximately 90%
of patients treated for dyslipidemia may potentially reach target
with the currently available statins. On the other hand,
slightly more than 40% of individuals would be expected to
reach target with a single antihypertensive agent. Using three
drugs that are associated with a 20 mmHg reduction in systolic
pressure would result in approximately 80% of individuals
reaching the target blood pressure (12).

DISCUSSION
These analyses suggest that the potential benefits of treating
hypertension or dyslipidemia among Canadian adults are sub-
stantial. It remains to be determined whether these potential
benefits represent good value, given the substantial direct health
care costs associated with treating these risk factors, against the
cost savings of preventing cardiovascular events. The potential
benefits associated with treating dyslipidemia appear to be
greater than those associated with treating hypertension.

In the absence of a head-to-head comparison in a random-
ized clinical trial, these results must be considered with
caution. The Canadian Heart Health Surveys are somewhat
dated, and reflect the distribution of risk factors among
Canadians between 1989 and 1991 (5). The presence of dia-
betes was based on participant self-reports; hence, some indi-
viduals included in our analysis probably had undetected
diabetes. Accordingly, we have probably overestimated the
number of individuals without diabetes who would be eligible
for treatment. Nevertheless, we believe that the estimates pre-
sented in these analyses remained relevant in 2006. There are
a number of potentially important factors that might have
changed during this time, including the size and age of the
population, as well as the distribution of risk factors.
Comparing the most recent census data (14) from 2001 to five
years earlier (1996), the total population grew from 29.6 mil-
lion to 31.0 million adults (increase of 5% over five years), sug-
gesting that the size of the treatable community might have
grown as much as 15% over 15 years. Moreover, the growth of

Benefits of treating hypertension or dyslipidemia
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Figure 2) Average 10-year Framingham risk of coronary disease
among Canadians free of diabetes and heart disease who require inter-
vention for hypertension or dyslipidemia. Those requiring treatment for
dyslipidemia have a higher risk than those requiring hypertension therapy
(except men 70 to 74 years of age)
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Figure 3) Distribution of the changes required to attain lipid level and
blood pressure targets among Canadians selected for treatment based on
the distribution of risk factors in the Canadian Heart Health Surveys.
Given an average reduction in low-density lipoprotein (LDL) cholesterol
of 1.8 mmol/L observed in clinical trials (13), approximately 90% of
individuals will attain LDL cholesterol targets on currently available
statins (point A). An average 9 mmHg reduction in systolic blood pres-
sure observed in clinical trials (12) with monotherapy would result in
approximately 40% of individuals reaching target (point B). Triple-drug
therapy results in approximately 80% of individuals reaching target after
a 20 mmHg drop in systolic blood pressure (point C) (12)
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the population would have no effect on the age- and sex-
specific results presented in Tables 2 to 4 other than on the
total person years of life saved. Although the mean age of the
population had increased, the analyses were restricted to those
without diabetes or cardiovascular disease from 40 to 74 years
of age, thereby minimizing this factor.

The most important issue is the possible change in risk fac-
tors among Canadians during the past 15 years. While there
has not yet been an update of this national survey, we have
recently completed a national study that reaffirmed that data
collected in 2002 to 2003 are not much different from those
collected in 1989 to 1991. The Canadian Study of Erectile
Dysfunction (CANSED [15]) was a cross-sectional survey of
Canadian men that identified cardiovascular risk factors asso-
ciated with erectile dysfunction. Risk factor levels among
nearly 3000 Canadian men screened from 2002 to 2003 were
very similar to those of the 1989 to 1991 estimates summarized
in Table 1.

Finally, it should be noted that the 1989 to 1991 Canadian
Heart Health Surveys data capture risk factor levels primarily
among untreated Canadians. This information is critical for
estimating the baseline risk of cardiovascular events and the
potential benefits of therapy. Given the increasing use of
drugs for hypertension and dyslipidemia, a more current data
set may provide a less accurate estimate of baseline risk before
treatment.

These results are also influenced by the association between
cardiovascular risk and blood lipids or blood pressure. The
Cardiovascular Life Expectancy Model is based on data from the
Lipid Research Clinic’s follow-up cohort, and the resulting mul-
tivariate equations assign a stronger risk to increases in LDL-C
level than systolic or diastolic blood pressure (6). The same is
true of the Framingham risk equations, in which the change in
cardiovascular risk is greater with a one-unit change in TC or
LDL-C level than in systolic or diastolic blood pressure (4).
Using a similar methodology based on prospective cohort stud-
ies, Law et al (12) have estimated that hypertension monother-
apy would reduce ischemic heart disease events by 19% and
cerebrovascular events by 29%. If three antihypertensive drugs
would be used, coronary events could drop by as much as 46%,
along with 63% for cerebrovascular events. Similarly, Law et al
(13) estimated that statin therapy would be associated with a
61% reduction in coronary events and a 17% reduction in
stroke.

The event reduction actually observed in clinical trials also
supports these results. To date, there have been three random-
ized trials of statins versus placebo in the prevention of cardio-
vascular events among individuals without known disease.
Two primary prevention trials include the West Of Scotland
COronary Prevention (WOSCOP) study (16) and the Air
Force/Texas Coronary Atherosclerosis Prevention Study
(AFCAPS/TexCAPS [17]). There was also a subgroup of
patients without cardiovascular disease enrolled in the Anglo-
Scandinavian Cardiac Outcomes Trial – Lipid Lowering Arm
(ASCOT-LLA [18]). In these three trials, five years of statin
therapy was associated with an RR reduction in major coro-
nary events of approximately 30% to 35%. In the ASCOT-
LLA study, the subgroup without previous vascular disease was
also shown to benefit significantly, with approximately a 40%
reduction in major coronary events.

The primary prevention of cardiovascular disease with anti-
hypertensive therapy is less clearly documented. To date, there

are three published clinical trials that evaluated antihyperten-
sive drug use among individuals without baseline cardiovascu-
lar disease. Unfortunately, these studies were substantially
smaller than the statin trials and may not have been adequately
powered to demonstrate a benefit of antihypertensive therapy.
In the Oslo study (19), it was found that five years of hyper-
tension treatment among men 40 to 49 years of age without
target organ damage but with systolic blood pressure between
150 mmHg and 179 mmHg and diastolic pressure below
110 mmHg was not associated with any major effect on cardio-
vascular morbidity. This was despite differences in blood pres-
sure between treatment arms of 17 mmHg (systolic) and
10 mmHg (diastolic) over approximately five years. There
were also seven strokes in the control group and none in the
treatment group. However, despite the significant reduction in
strokes, there were slightly more coronary events in the treat-
ment arm, such that there was an even number of cardiovascu-
lar events in both arms of the study.

Two other small studies also demonstrated no benefits of
antihypertensive therapy among individuals without cardiovas-
cular disease at baseline. This included the Veterans
Administration-National Heart, Lung, and Blood Institute
(VA-NHLBI) study, in which approximately 1000 individuals
were randomly assigned (20). Only 13 coronary events occurred
overall, and no strokes were observed. The US Public Health
Services Hospitals Cooperative Study Group (21) also published
the results of a 10-year intervention trial with fewer than
400 patients enrolled. Again, there were few outcomes and no
observed benefits of therapy. Nonetheless, among individuals
with a sufficiently high absolute risk of future cardiovascular
events, it was estimated that antihypertensive therapy would be
beneficial. Mulrow et al (22) completed an overview analysis of
13 trials involving elderly persons (60 years of age and older)
and found that antihypertensive therapy resulted in approxi-
mately a 20% risk reduction in coronary events and a 30%
reduction in cerebrovascular events. Similar results were
observed among younger and middle-aged adults. However, the
authors noted that given the lower absolute risk of events among
younger subjects versus older subjects, two to four times as many
will need to be treated to observe a reduction in cardiovascular
events. While most of these studies included individuals with
previous cardiovascular events or diabetes, the actual prevalence
of these conditions was less than 5% across all studies.
Accordingly, one can probably generalize these results to pri-
mary prevention, recognizing that the absolute benefits of blood
pressure therapy would probably be lower in primary prevention.

Current Canadian guidelines for dyslipidemia focus prima-
rily on absolute cardiovascular risk. On the other hand, current
Canadian hypertension guidelines, while advocating global
risk assessment, do not specify that treatment be initiated only
when a critical threshold of absolute risk has been reached.
Accordingly, one of the reasons that the benefits of lipid ther-
apy are projected to be greater than hypertension therapy is
the substantially higher absolute risk of these patients
(Table 1). Specifically, the average 10-year cardiovascular risk
for those eligible for lipid therapy would be 12.4%, compared
with 9.6% for those eligible for blood pressure therapy.

It must be recognized that these analyses depend on a num-
ber of critical assumptions, one of which is that all patients
will reach the currently recommended treatment targets. A
number of recent studies (23-30) have clearly demonstrated
that this is often not the case. Physicians often do not treat to
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target, and many patients are often not 100% compliant with
their prescribed medications. Accordingly, these results repre-
sented the maximum possible benefits and therefore overesti-
mated the benefits that would actually be achieved in real life.
It is therefore reasonable to ask whether the risk factor modifi-
cation used in these analyses is achievable with currently avail-
able treatments. As summarized in Figure 3, when the relative
efficacy of specific treatments are considered against the
changes required to reach targets, Canadian patients are more
likely to reach lipid targets than the blood pressure targets.

CONCLUSION
If Canadian adults were to follow current treatment guidelines,
the potential benefits of treating hypertension or dyslipidemia
would be substantial in reducing the burden of cardiovascular
disease. However, given the current treatment guidelines, the
estimated average benefits of treating dyslipidemia are approx-
imately two times greater than those associated with treating
hypertension. The population benefits would also be approxi-
mately 50% greater following the treatment of dyslipidemia
than the treatment of hypertension. Increasing the effective-
ness of hypertension therapy will require greater attention to
the absolute risk of the individuals recommended for treatment
and to multidrug therapy to ensure that treatment targets are
achievable.

Benefits of treating hypertension or dyslipidemia
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