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PR AC T I C E

Evidence from large popu-
lation-based studies has

confirmed that hypertension in-
creases a patient's risk of cardio-
vascular disease about 2- to 3-
fold. Even after adjusting for
other risk factors, the presence
of borderline systolic hyperten-
sion (≥ 160 mm Hg) alone in-
creases the relative risk of a car-
diovascular event by about 1.5.

Conversely, lowering blood
pressure is known to reduce the
risk of major cardiovascular
events. Antihypertensive treat-
ment, for example, reduces the
risk of coronary artery disease
by about 15% and cerebrovas-

cular events by about 35%.1

However, hypertension is
only 1 risk factor for cardiovas-
cular disease, and it has become
evident that a patient's progno-
sis depends on the number and
severity of atherosclerotic risk
factors present. 

The 2005 Canadian Hyper-
tension Education Program
recommendations emphasize
risk factor assessment in manag-
ing hypertension.2 Using 2 hy-
pothetical clinical cases, we
illustrate how global atheroscle-
rotic risk is assessed and how
those assessments are applied in
hypertension management.
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Applying the 2005 Canadian Hypertension Education
Program recommendations: 2. Assessing and reducing
global atherosclerotic risk among hypertensive patients 
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Question: How do you determine
the overall cardiovascular risk for
patients with hypertension?
Comment: A number of methods
to calculate a patient’s absolute
cardiovascular risk are now avail-
able, including the Framingham
risk equation, the Cardiovascular
Life Expectancy Model and the
Dundee coronary risk disk. The
Framingham risk equation is one
of the most frequently used, and it
takes into account age, sex, sys-
tolic and diastolic blood pressure,
cholesterol levels, presence of dia-
betes mellitus and smoking status.

It estimates the 10-year risk of
coronary artery disease (CAD)
(defined as angina pectoris, recog-
nized and unrecognized myocar-
dial infarction, coronary insuffi-
ciency and CAD-related death). 

Question: What are the 10-
year risks of CAD for James
and Sarah?
Comment: Using the Framing-
ham risk equations (http://hin
.nhlbi.nih.gov/atpiii/calculator.asp
?usertype=prof or www.chiprehab
.com/cvd for a bilingual version
calibrated for Canada), James has

a 24.1% risk of CAD over the
next 10 years. Although Sarah has
the same blood pressure as James,
her risk is much lower (4.1%)
since she has no other atheroscle-
rotic risk factors.

Question: Would the benefit of
treatment be greatest for Sarah,
who has hypertension only, or
for James, who has the same
blood pressure elevation as
Sarah but more atherosclerotic
risk factors? 
Comment: Although both ran-
domized trials and observational
studies have consistently dem-
onstrated a continuous increase
in the relative risk of cardiovas-
cular disease with increasing lev-
els of blood pressure, the ab-
solute risk can in fact be higher
at lower levels of blood pressure
if other risk factors are present.
Similarly, the absolute benefit of
antihypertensive therapy de-
pends not only on the blood
pressure level but also on the
absolute risk of disease based on
the number of cardiovascular
risk factors present.3 As shown
in Table 1, the number of pa-

CASE 1: James is a 45-year-old man in whom hypertension has re-
cently been diagnosed. A smoker, he has a history of dyslipidemia.
His blood pressure is currently 160/100 mm Hg, and laboratory re-
sults show a total cholesterol level of 6.8 mmol/L, a low-density
lipoprotein level of 5.2 mmol/L, a triglyceride level of 3.2 mmol/L,
a high-density lipoprotein cholesterol (HDL-C) level of 1.0 mmol/L,
and a cholesterol:HDL-C ratio of 6.8. 

CASE 2: Sarah is a 45-year-old female marathon runner with hyper-
tension. Her blood pressure has been consistently elevated at
160/100 mm Hg. She has no other atherosclerotic risk factors, and
her blood lipid levels are excellent. She has a total cholesterol level
of 5.8 mmol/L, a low-density lipoprotein level of 3.7 mmol/L, a
triglyceride level of 1.3 mmol/L, a HDL-C level of 1.8 mmol/L, and
a cholesterol:HDL-C ratio of 3.2.
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tients needed to treat to prevent
a CAD-related event at 10 years
is much lower for James, in
whom the absolute risk is
higher, than for Sarah. Table 1
also illustrates that the effective-
ness of treatment depends more
on the absolute risk of disease
than on the blood pressure level. 

Question: If the greatest treat-
ment benefit is experienced by
patients with the most risk fac-
tors, should lower blood pres-
sure targets be used for these
high-risk patients?
Comment: The optimal target
blood pressure for safely reduc-
ing the risk of cardiovascular
events has been validated for pa-
tients with diabetes and hyper-
tension but remains uncertain
for patients with specific athero-
sclerotic risk factors. Among pa-
tients with diabetes, one of the
groups at highest risk, the re-
sults of the Hypertension Opti-
mal Treatment (HOT)4 trial

showed an approximate 50% re-
duction in major cardiovascular
events for patients in the lowest
category of target diastolic
blood pressure (≤ 80 mm Hg)
compared with the highest cate-
gory (≤ 90 mm Hg). Optimal
target blood pressures in other
populations at high risk of car-
diovascular disease remain to be
determined. 

Question: James has a number
of risk factors that require treat-
ment. Should any 1 risk factor
in particular be targeted to
achieve the greatest reduction in
his risk of future cardiovascular
events? 
Comment: Given that the great-
est impact in blood pressure
lowering has been demonstrated
among patients with the greatest
number of risk factors, emphasis
should be placed on targeting
these high-risk populations.
However, rather than targeting
1 risk factor alone, efforts

should be made to treat all risk
factors. Table 2 shows the im-
pact of treating James’s risk fac-
tors (returning lipid levels to
normal and stopping smoking),
as well as lowering his blood
pressure. Treatment of each ad-
ditional risk factor reduces his
CAD risk and reduces the num-
ber needed to treat to prevent a
CAD-related event at 10 years,
compared with his original
high-risk profile. 

Question: Can these prediction
models for estimating cardiovas-
cular risk be applied to all popu-
lations?
Comment: Unfortunately, even
well-validated models, when de-
veloped in one patient popula-
tion, may be less accurate when
applied to other populations.
For instance, although the
Framingham equations have
been shown to reliably discrimi-
nate between low- and high-risk
patients, they may be inaccurate

Table 1: Absolute coronary risk and number of patients needed to treat (NNT)* to prevent a coronary
event over 10 years for 2 patients with different risk profiles, using Framingham estimates of coronary
risk and change in blood pressure

Absolute 10-year coronary risk

Risk profile
Baseline blood pressure

160/100
Blood pressure treated to

150/95
Blood pressure treated to

139/89

James
• male
• 45 yrs
• dyslipidemia
• smoker

24.1%
22.2%

(NNT = 53)
17.9%

(NNT = 16)

Sarah
• female
• 45 yrs
• no other risk factors

4.1%
3.3%

(NNT = 125)
2.4%

(NNT = 59)

*The NNT is calculated as NNT= 1/ absolute risk reduction as a proportion.

Table 2: Absolute coronary risk and number of patients needed to treat (NNT) to prevent a coronary
event over 10 years for 1 patient with a changing risk profile, based on Framingham estimates of
coronary risk and change in blood pressure, lipid levels and smoking cessation

Absolute 10-year coronary risk

Risk profile for
45-year-old male

Baseline blood pressure
160/100

Blood pressure treated to
150/95

Blood pressure treated to
139/89

• dyslipidemia
• smoker 24.1%

22.2%
(NNT = 53)

17.9%
(NNT = 16)

• lipid levels back to normal
• has stopped smoking

9.4%
(NNT = 7)*

8.6%
(NNT = 6)*

6.8%
(NNT = 6)*

*The NNT is calculated on the assumption that returning lipid levels to normal and stopping results in an absolute risk reduction comparable to those who
have never smoked and never had dyslipidemia.
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in estimating absolute cardio-
vascular risks. The estimate of
absolute risk may require addi-
tional calibration for a specific
population. If potential limita-
tions are recognized, these pre-
diction models still have an im-
portant role to play in assessing
risk and guiding treatment.
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dustry-sponsored, investigator-initiated,
clinical trials assessing the usefulness of
global risk assessment in clinical practice.

Clinical trial registration

CMAJ will consider clinical trials for publication only if they have been
registered in a publicly accessible clinical trials registry before the en-
rolment of the first patient. This policy applies to trials that start recruit-
ing on or after July 1, 2005. For trials that began enrolment before this
date, registration is required by Sept. 13, 2005. The criteria for accept-
able registration are described in CMAJ (2005;172[13]:1700-2). 


