
GLOBAL RISK MANAGEMENT
The impact of co-existing cardiovascular 
risk factors, such as hypertension, abdomi-
nal obesity, smoking, dyslipidemia and dia-
betes, has been termed global cardiovascular 
risk. Much evidence has come to light to 
support the importance of reducing the 
burden of cardiovascular disease (CVD) 
through an all-encompassing or global 
approach to risk management. 

Hypertension is the most important risk 
factor for CVD in absolute terms.1 It can 
be considered a chronic disease rather than 
merely a risk factor. The latest statistics on 
the hypertensive population in Canada show 

that 22% of the population have high blood 
pressure.2 The incidence increases among 
Canadians aged 55�65, as 46% have hyper-
tension. Overall, no diagnosis has been 
made or con� rmed in 42% of cases; diag-
nosis has been con� rmed but no treatment 
initiated in 19% of cases; and treatment has 
been initiated but target values have not 
been achieved in 23% of cases. This means 
that only 16% of patients with hypertension 
have been diagnosed and treated, and have 
achieved their target values. Among Cana-
dians with diabetes, hypertension is success-
fully controlled in only 9% of patients, 
partly because of more stringent targets.3
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 LEARNING OBJECTIVES
This continuing health education module 
is intended to raise awareness about the 
importance of hypertension management 
in addressing global cardiovascular risk 
and achieve certain learning objectives. 
Upon successful completion of this lesson, 
pharmacists should be able to:
1. discuss the impact of hypertension and 
multiple other cardiovascular risk factors on 
global cardiovascular risk
2. identify patients with hypertension and 
other cardiovascular risk factors that would 
bene� t from treatment with a statin
3. discuss factors that affect compliance 
with medication in hypertensive patients 
at risk for cardiovascular disease
4. promote treatment adherence in 
hypertensive patients at cardiovascular risk

 INSTRUCTIONS
1.  After carefully reading this lesson, 

study each question and select the 
one answer you believe to be correct. 
Circle the appropriate letter on the 
attached reply card or answer online 
at www.pharmacygateway.ca in the 
CE Online section, �More CCCEP-
Approved� area.

2.  To pass this lesson, a grade of 70% 
(14 out of 20) is required. If you pass, 
your CEU(s) will be recorded with the 
relevant provincial authority(ies). 
(Note: some provinces require individual 
pharmacists to notify them.)
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A.  For immediate results, answer online 

at www.pharmacygateway.ca 
in the CE Online section, 
�More CCCEP-Approved� area.

B.  Mail or fax the printed answer card to 
(416) 764-3937. Your reply card will 
be marked and you will be advised of 
your results within six to eight weeks 
in a letter from Rogers Publishing.
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Although awareness about hypertension 
is growing, there remains a dire need to 
educate the Canadian population and 
healthcare professionals about the damaging 
health effects of this disease. Pharmacists 
are in an ideal position to collaborate with 
physicians and other healthcare providers 
to identify and educate the millions of 
patients at risk for uncontrolled hyperten-
sion, as well as those with controlled hyper-
tension, about the importance of treatment 
adherence and persistence.

Approximately 91% of Canadians with 
hypertension have at least one additional 
risk factor.4,5 The impact of co-existing risk 
factors is greater than additive and, indeed, 
is usually multiplicative. This is supported 
by research such as the INTERHEART and 
Multiple Risk Factor Intervention Trial 
(MRFIT) studies, which have shown that 
the co-existence of relatively normal levels 
of two or more risk factors may have a pro-
found impact on cardiovascular risk.6,7 

The INTERHEART study was a stan-

dardized, case-control study of acute myo-
cardial infarction (MI) in 52 countries, with 
15,152 cases and 14,820 controls6 (see Fig-
ure 1). This study assessed how different 
factors (smoking, history of hypertension 
or diabetes, waist/hip ratio, dietary patterns, 
physical activity, consumption of alcohol, 
blood apolipoproteins and psychosocial fac-
tors) relate to MI. 

Dyslipidemia, smoking, hypertension, 
diabetes, abdominal obesity, psychosocial 
factors, lack of consumption of fruit and 
vegetables and lack of regular physical activ-
ity were found to be major factors in the 
elevation of risk for MI worldwide in both 
sexes, all age groups and all regions.6 

It is important to keep in mind that this 
study was conducted in 52 countries;6 there-
fore, the CVD risk associated with these 
risk factors does not represent a North 
American trend, but rather a worldwide 
perspective. The results, however, still 
underscore the impact of risk factors, par-
ticularly when they occur concomitantly.

Data from the MRFIT study reveal the 
additive effect of cholesterol levels and sys-
tolic blood pressure (SBP) on coronary heart 
disease (CHD) death rates.7

When cholesterol levels and blood pres-
sure are both elevated, cardiovascular risk 
increases exponentially. This relationship 
can be observed in Figure 2, where a strong 
graded relationship is apparent between 
increasing cholesterol levels and CHD death 
across SBP levels, as well as between small 
increases in SBP and CHD death across 
total cholesterol (TC) levels.7 When risk 
factors were analyzed together in this study, 
patients in both the highest TC and the 
highest SBP quintiles had an approximately 
11-fold greater risk of CHD death than 
patients who were in both the lowest TC 
and the lowest SBP quintiles.

This study demonstrates that for any 
given blood pressure, an increase in choles-
terol levels increases risk. Likewise, for any 
given cholesterol level, increases in blood 
pressure also increase risk.7 Even mild-to-
moderate levels of concomitant hyperten-

  �FIGURE 1  �INTERHEART: Impact of multiple risk factors  
on coronary artery disease risk 

  �FIGURE 2  �MRFIT�Combined effects of systolic blood pressure 
and total cholesterol on coronary heart disease 
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sion and dyslipidemia impart a substantially 
increased cardiovascular risk. This speaks to 
the importance of pharmacists reminding 
patients who have hypertension to be sure 
to have cholesterol levels checked on a regu-
lar basis and likewise for those with dyslip-
idemia to regularly check blood pressure. 

A corollary of this �nding is that simulta-
neous treatment of concomitant risk factors, 
such as hypertension and dyslipidemia, 
would have a positive impact on a patient�s 
overall cardiovascular risk, as demonstrated 
by the Steno-2 study and the landmark 

Anglo-Scandinavian Cardiac Outcomes Trial 
(ASCOT).8,9

In the Steno-2 study, 160 patients with 
type 2 diabetes and microalbuminuria were 
randomized to receive conventional therapy 
from family physicians or intensive multi-
factorial therapy at the Steno Diabetes Cen-
ter.8 Conventional therapy consisted of 
usual diabetes care directed toward achiev-
ing clinical practice guidelines. Intensive 
therapy (i.e., study intervention) involved 
behavioural modi�cation and stepwise phar-
macological therapy. 

Follow-up by a project team consisting 
of a physician, nurse and dietitian took place 
at three-monthly intervals. After eight years 
of follow-up, there was a signi�cant differ-
ence between the conventional and intensive 
therapy groups with respect to TC and SBP 
(p<0.01). There was a trend toward improve-
ment for glycosylated hemoglobin levels 
(p=0.06), with a greater proportion of 
patients achieving therapeutic targets in the 
intensive control group. The combined end-
point of death from cardiovascular causes, 
non-fatal MI, non-fatal stroke, revascular-
ization and amputation was signi�cantly 
different between the conventional therapy 
and intensive therapy groups, demonstrat-
ing the bene�cial effects of intensive, mul-
tifactorial therapy on macrovascular event 
reduction.

The ASCOT study was an investigator-
led, multinational randomized trial involv-
ing 19,257 hypertensive patients without 
clinically evident CHD, but with at least 
three of the following additional cardiovas-
cular risk factors: male gender, age >55 years, 
smoking, diabetes, family history of CHD, 
elevated total cholesterol to high-density 
lipoprotein cholesterol (TC:HDL-C) ratio, 
peripheral vascular disease, left ventricular 
hypertrophy (LVH), prior cerebrovascular 
event, speci�c electrocardiogram (ECG) 
abnormality or proteinuria/microalbumin-
uria.10 In this patient population, 84% were 
aged 55 years or older, 77% were male and 
61% had microalbuminuria/proteinuria.11 
The overly sensitive measurement of micro-
albuminuria as a risk factor, however, 
resulted in a high number of false positives 
and a possible overestimation of overall risk 
for the ASCOT patient. Therefore, if micro-
albuminuria is excluded, the most common 
patients enrolled in the ASCOT trial were 
males over the age of 55. This represents a 
large proportion of patients seen every day 
in general practice.

The ASCOT blood pressure-lowering 
arm (BPLA) was discontinued early because 
the patients using amlodipine – perindopril 
(the amlodipine-based regimen) experienced 

  �FIGURE 3  �Effect of conventional and intensive therapy on com-
bined cardiovascular outcomes in the Steno-2 study 

  �FIGURE 4  ASCOT study design 
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signi�cantly reduced all-cause mortality 
compared to the group using atenolol – 
thiazide (the atenolol-based regimen), even 
though the primary outcome of MI or fatal 
CHD was not signi�cantly different between 
the two groups (see Figure 5).11 The study 
results showed that most cardiovascular 
events in patients with hypertension and 
three or more risk factors were signi�cantly 
reduced with the amlodipine-based regimen 
as compared to the atenolol-based regi-
men.11 The results of the ASCOT lipid-
lowering arm (LLA) further suggest that 
even more bene�t can be achieved in these 
patients with concomitant lipid lowering 
using a statin12 (see Figure 4). Moreover, in 
the amlodipine-based treatment group, allo-
cation to atorvastatin reduced the risk of 
non-fatal MI and fatal CHD by 53% versus 
16% in the atenolol-based treatment group 
(p=0.025).9 This suggests there may have 
been a synergistic effect between the ator
vastatin- and amlodipine-based treatments 
in terms of prevention of CHD events. It 
also points to the fact that the choice of 
antihypertensive regimen is important. 
These bene�ts occurred in the absence of 
any increased risk of non-cardiovascular 
diseases, including fatal cancer.12 

The 2007 Canadian Hypertension Edu-
cation Program (CHEP) includes the fol-
lowing recommendation in the guidelines 
based on the outcome of ASCOT-LLA:13 

In addition to current Canadian recom-
mendations on management of dyslipid-
emia, statins are recommended in high- 
risk hypertensive patients with established  
atherosclerotic disease or with at least three 
of the following criteria:14

�	� Male
�	� Age 55 or older
�	� Smoking
�	� Type 2 diabetes
�	� TC:HDL-C ratio >6 mmol/L
�	� Family history of premature CVD
�	� LVH
�	� ECG abnormalities
�	� Microalbuminuria or proteinuria

Pharmacist�s roLe in 
cardioVascuLar disease preVention 

Risk factor management
The primary-care model portrays pharma-
cists and patients as important partners. 
Pharmacists have an important role to play 
in identifying risk and managing hyperten-
sion. This is largely because, on average, 

patients see pharmacists 14 times per year 
whereas they see physicians only twice a 
year.14 Thus, pharmacists have the oppor-
tunity to play an important role in risk fac-
tor management by inquiring about regular 
risk assessments and prioritizing patients 
based on their age and current risk factors. 
Screening patient medication records can 
also help uncover risk factor pro�les, thereby 
encouraging timely risk assessment.

Lifestyle modi�cations are the �rst  
line of defence in minimizing CVD risk. 
There are �ve main areas for lifestyle 
modi�cations:13

�	 Weight loss 
�	 Diet 
�	 Physical activity 
�	 Alcohol intake 
�	 Smoking

There are many excellent education pro-
grams and evidence-based resources avail-
able to assist pharmacists in helping their 
patients improve their lifestyle in each of 
these areas. 

In addition, in patients with controlled 
hypertension, an overall vascular protection 
strategy should include the use of low-dose 
acetylsalicylic acid (ASA).13 Caution should 
be exercised if blood pressure is not 
controlled. 

Improving adherence
Many patients do not like taking large 
numbers of pills. This can be of particular 
concern when it comes to antihypertensive 
therapy, for which combinations of drugs 
are usually required to achieve blood pres-
sure targets. In fact, approximately 75% 
of the hypertensive population require two 
drugs to reach target, while 25% require 
three drugs.13 Physicians often have little 
time to spare to adequately discuss the 
bene�ts, interactions and side effects of 
antihypertensive medications during an 
of�ce visit. Fortunately, pharmacists are 
well positioned to provide this information 
to patients, as well as to maintain surveil-
lance of a patient�s prescription and non-
prescription drug use. 

  �FIGURE 5  �Effect of concomitant antihypertensive and  
lipid-lowering therapy in the ASCOT 2x2 analysis 




