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The Canadian Diabetes Association (CDA) 2008 Clinical Practice Guidelines (CPGs)
for the prevention and management of diabetes mellitus (DM) in Canada1 were published
in September. This set of guidelines represents an updated version and, when compared to
its predecessor in 2003,2 is greater in breadth, scope, and length. The 2008 version has 201
pages with almost 200 recommendations and 39 chapters. Many people were involved in
the development of these guidelines, with over 100 healthcare professionals serving on
various committees and many more external reviewers providing critical comments and sug-
gestions. One of the major changes to the 2008 CPGs is the strong focus on cardiovascular
disease (CVD). There are 5 new chapters on this topic:

• Identification of individuals at high risk of coronary events (p. S95-S98)
• Screening for the presence of coronary artery disease (p. S99-S101)
• Vascular protection in people with diabetes (p. S102-S106)
• Management of acute coronary syndromes (p. S119-S122)
• Treatment of diabetes in people with heart failure (p. S123-S125).

The majority of the concepts in these chapters are new, and this issue of Endocrinology
Rounds discusses them and how they can impact your practice.

CVD and diabetes

The reasons for choosing CVD as one of the major themes of the 2008 CDA CPGs are
well known by healthcare professionals, but perhaps underrecognized by the public. Coro-
nary and cerebrovascular events account for the vast majority of deaths among people with
DM3 and are 40 times more likely to occur than serious microvascular complications of DM.
Therefore, efforts to reduce the risk of CV events among those with DM should be a priority.

Identifying patients at high risk of vascular events

The first step in reducing CV risk is identifying patients at high risk. Data suggest that
the presence of DM is a “cardiovascular equivalent” and, therefore, its risk is similar to the
risk of those who have already experienced a CV event.4 For a large proportion of people
with DM, this is true; however, there are also data to suggest that not all people with DM
carry the same risk.5,6 It is useful to recognize this fact so that vascular protection efforts can
be targeted at patients who would benefit the most. The 2008 CPGs include a chapter
addressing this issue and provides guidance on how to identify the high-risk individual.
Age: Age is the most powerful predictor of CVD risk and DM confers a risk that is equiva-
lent to aging about 15 years. The transition from intermediate to high risk among those with
DM is at 47.9 years in men and 54.3 years in women.7 At these ages, CVD risk begins to
mirror that in patients with previous CVD and no DM (Figure 1). Therefore, it is recom-
mended that men aged ≥45 years and women aged ≥50 years with DM be considered high
risk (Grade B, Level 2).

Among those below the cut-off age, the presence of one or more of the following risk
factors portends high risk for CVD (Grade D, consensus):
Macrovascular disease: The highest risk group comprises individuals with both CVD and
DM (Figure 1).7 A history of any macrovascular disease (clinical or subclinical) significantly
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increases the risk of having another event. Therefore,
aggressive treatment and risk-factor modification is par-
ticularly critical among this group. Individuals with any of
the following must be treated aggressively:
• cerebrovascular disease (stroke, transient ischemic attack

[TIA])
• carotid disease (carotid bruits)
• cardiac ischemia (silent or overt)

(see Screening for coronary artery disease below.)
• peripheral arterial disease (clinically evident or silent

(eg, reduced ankle-brachial index)
Microvascular disease: The association between microvas-
cular disease and risk of CVD is often under-appreciated.
However, the association, particularly for nephropathy
(micro- or macroalbuminuria and/or reduced renal func-
tion), is strong,8 as is retinopathy.9 Therefore, the presence
of any microvascular disease, particularly retinopathy and
nephropathy, places a patient at high risk.
Multiple cardiac risk factors: The presence of ≥2 of the
following classic cardiac risk factors also places individuals
at high risk:
• a family history of premature coronary artery disease

(CAD) or CVD in a first-degree relative (man <55 years
or woman <65 years)

• smoking
• hypertension (treated or untreated)
• dyslipidemia (treated or untreated).
An extreme single risk factor: The person with DM who
has either of the following (extreme) risk factors (whether
or not on treatment for it) should be considered at high
risk.
• systolic blood pressure >180 mm Hg
• low-density lipoprotein (LDL) cholesterol >5.0 mmol/L
Duration of diabetes: Type 1 (T1) DM is an independent
risk factor for premature CVD and mortality in young
adults.10 Among younger people with DM and no other
CV risk factors, the short-term risk of CVD may be rela-
tively low, but their long-term risk is very high. Therefore,
in the absence of firm data on this risk, it is recommended
that individuals aged >30 years who have had DM for
>15 years be considered at high risk.

Vascular protection – the “package” approach

The concept of vascular protection was introduced in
the 2003 CPGs and recommended as the first priority in
the management of DM.2 This remains unchanged in the
2008 CPGs. However, the evidence supporting the use of
this multifactorial approach to reduce CV risk has grown
since 2003 and some of the evidence has been re-evalu-
ated. It is now recognized that certain components of the
vascular protection approach are best suited for those at
high risk for CVD (Table 1), while others are suited for
all patients with DM. Therefore, the 2008 CPGs provide
more specific guidance on which components apply to all

Figure 1: Relationship between age and rates of
AMI or death from any cause in men and women
according to presence of DM and previous AMI7

Table 1: Components of vascular protection1

The first priority in the prevention of DM complications
should be the reduction of CV risk by vascular
protection through a comprehensive, multifaceted
approach (Grade D, consensus for all people with DM;
Grade A, Level 1A for people with type 2 (T2) DM,
age >40 years with microalbuminuria):

For all patients with diabetes:
• Hemoglobin A1c ≤7%
• Blood pressure <130/80 mm Hg
• Smoking cessation
• Regular physical activity
• Healthy body weight
• Healthy diet

For high-risk patients, include:
• ACE inhibitor or ARB (Grade A, Level 1A for

people with vascular disease; Grade B,
Level 1A for other high-risk groups).

• Lipid-lowering medication (primarily statins)*

• Antiplatelet therapy (as recommended)**

* Statin indicated for all high-risk patients. Dose change or additional lipid
therapy warranted if lipid targets (low-density lipoprotein [LDL] cholesterol
≤2.0 mmol/L and total cholesterol: HDL ratio <4) not being met.

** Low-dose acetylsalicyclic acid (ASA; 81-325 mg) may be considered in
people with stable CVD (Grade D, consensus). Clopidogrel (75 mg) may
be considered in people unable to tolerate ASA (Grade D, consensus).
The decision to prescribe antiplatelet therapy for primary prevention of
CV events, however, should be based on individual clinical judgment
(Grade D, consensus).

CV = cardiovascular; ACE = angiotensin-converting enzyme;
ARB = angiotensin-receptor blocker

Reprinted from The Lancet copyright © 2006, with permission from Elsevier.
AMI = acute myocardial infarction; DM = diabetes mellitus



should be performed (Grade D, consensus) in all those
aged >40 years, with DM duration >15 years, or with
other high-risk features such as hypertension, proteinuria,
or signs of peripheral arterial disease (reduced pulses or
vascular bruits). The ECG should be repeated every 2
years in those at high risk (Grade D, consensus). If the
resting ECG is abnormal (Q waves, ST-T abnormalities),
further testing should be performed (ie, stress testing) to
evaluate the extent of disease.

In addition to resting ECG abnormalities, other
features that should prompt stress testing include typical
(or atypical) symptoms of CAD or the presence of other
vascular disease (peripheral arterial disease, carotid bruits,
TIAs, or stroke). There is, however, no role for mass
screening of all patients with DM with stress testing.
The choice of stress testing modality depends on the
individual’s ability to exercise and the presence of resting
ECG abnormalities. If exercise ability is limited, pharma-
cological forms of stress are preferred. If the resting ECG
has abnormalities that limit the accuracy of stress ECG
testing, then either echocardiography or nuclear imaging
is preferred. If the stress test is abnormal, referral to a
cardiac specialist is warranted.

people with DM, and which ones should be considered
only in those at high risk (Table 1).

The landmark Steno-2 trial demonstrated that a multi-
factorial approach, including glucose control, blood pres-
sure control, lipid control, angiotensin-converting enzyme
(ACE) inhibitor therapy, acetylsalicylic (ASA) therapy,
and lifestyle modification, dramatically reduces micro- and
macrovascular complications among those with T2DM
and microalbuminuria.11 The use of this approach in just
5 people with T2DM and microalbuminuria resulted in
the prevention of 1 event in 8 years (number needed to
treat = 5). The original cohorts were then passively
observed for an additional 5 years.12 Despite equalization
of the various metabolic parameters among the 2 groups,
the micro- and macrovascular benefits not only persisted,
but continued to grow.

In addition to the updated data from Steno-2, the
Ongoing Telmisartan Alone and in Combination with
Ramipril Global Endpoint Trial (ONTARGET)13 and
Telmisartan Randomized Assessment Study in ACE Intol-
erant Subjects with Cardiovascular Disease (TRAN-
SCEND)14 trials allowed the inclusion of angiotensin-
receptor blockers (ARBs) as an alternative to ACE
inhibitors for vascular protection among those at high risk.
The dose of ACE inhibitor or ARB used should have
proven vascular benefit. The ASA recommendation was
also changed to reflect re-evaluation of the evidence sur-
rounding the use of ASA as primary prevention among
those with DM.

A number of studies, including a meta-analysis of ASA
trials, have demonstrated the CV benefit of ASA therapy
in primary prevention in the general population.15-18 Each
of these studies included subjects with DM and, when
these subgroups were analyzed, the CV benefits observed
in the whole study population were not demonstrated in
the DM subgroups. Therefore, use of ASA among those
with DM for primary-prevention purposes should only
be based on individual clinical judgment, given the lack of
proven benefit and the potential harm associated with
long-term use.1 However, given the strong benefit for
secondary prevention in the general population18 and the
trend towards benefit among those with DM and CAD,,19

the use of ASA for secondary prevention among patients
with DM is reasonable.1

Screening for presence of CAD (Table 2)

Silent myocardial ischemia is particularly common
among individuals with DM. Almost one-third of myocar-
dial infarctions (MIs) are silent.20 The goals of screening
for CAD are to improve quality of life and life expectancy
by preventing cardiac events through early detection of
CAD. Although clinical symptoms of CAD (eg, chest
pain, shortness of breath on exertion, etc) should certainly
prompt further investigations, many individuals may not
have such symptoms. The resting electrocardiogram
(ECG) can be a useful screening tool to identify those
who should proceed to further testing. A resting ECG

Table 2: Screening for the presence of 
coronary artery disease1

A baseline resting electrocardiogram (ECG) should 
be performed (Grade D, consensus) in:

• All individuals >40 years of age
• All individuals with duration of diabetes >15 years
• All individuals (regardless of age) with 

hyper tension, proteinuria, reduced pulses,
vascular bruits

A repeat resting ECG should be performed every
2 years in those considered at high risk for CV events
(Grade D, consensus)

Stress testing should be performed in the presence 
of any of the following (Grade D, consensus):

• Typical or atypical cardiac symptoms 
(eg, unexplained dyspnea, chest discomfort) 
(Grade C, level 3)

• Resting ECG abnormalities (eg, Q waves) 
(Grade D, consensus)

• Carotid bruits (Grade D, consensus)
• Transient ischemic attack (Grade D, consensus)
• Stroke (Grade D, consensus)

Exercise ECG stress testing should be the initial
testing modality unless there are resting ECG
abnormalities that preclude its use (eg, LBBB or ST-T
abnormalities) or the individual is unable to exercise.
In that case, pharmacologic stress echocardiography 
or nuclear imaging should be performed (Grade D,
consensus for ECG abnormalities; Grade C, Level 3 
for inability to exercise).  

People with DM who demonstrated ischemia at low
exercise capacity (<5 METs) on stress testing should be
referred to a cardiac specialist (Grade D, consensus)

LBBB = left bundle-branch block;  MET = metabolic equivalent



Management of acute coronary syndromes
(Table 3)

This topic constitutes another new chapter in the
2008 CPGs. Approximately one-third of hospital
admissions for an acute MI (AMI) are in people with
DM.21 DM is an independent predictor of short- and
long-term mortality, recurrent MI, and heart failure
among those with an AMI.4, 22,23 Therefore, the proper
management of patients with DM and an AMI is crit-
ical to try to reduce future risk. In addition, there are
certain aspects of management that are unique to
those with DM (eg, glycemic control) and others
that are not unique to DM, but are more likely to be
withheld from those with DM for a variety of
reasons.24-27 All of the usual guideline recommenda-
tions for the management of an acute coronary
 syndrome developed by the American College of
 Cardiology/American Heart Association28,29 and the
European Society of Cardiology30 are applicable to
those with DM. Subgroup analyses within trials have
demonstrated either equal or greater benefit among
diabetes subgroups. Aspects that are unique to DM
are discussed below.
Glycemic control: Admission hyperglycemia is an
independent predictor of survival after AMI.31 The
Diabetes Mellitus, Insulin, Glucose Infusion in Acute
Myocardial Infarction (DIGAMI 1) study,32-34 demon-
strated that the use of intravenous (IV) insulin for
the first 24 hours after presentation, followed by
multiple daily injections of subcutaneous insulin for

at least 3 months after  pre sentation, resulted in a sig-
nificant reduction in mortality. The follow-up study,
DIGAMI 2, attempted to differentiate whether it
was the early use of IV insulin, the use of multiple
daily injections of insulin for the subsequent 3
months, or the combination of the 2 modalities that
resulted in the mortality benefit.35 Unfortunately, the
study had many problems, including recruitment
issues, contamination of study arms, failure to follow
protocol in certain arms, and failure to differentiate
glycemic control. The study was unable to demon-
strate any difference among the 3 arms; however, it
did show that outcomes were closely related to
glycemic control. Therefore, glycemic control is an
important consideration among those with AMI and
hyperglycemia. 
Thrombolysis and ocular hemorrhage: The presence
of diabetic retinopathy should not be considered
a contraindication to thrombolysis in patients with
ST-segment elevation MI.36 This was clearly demon-
strated in the Global Utilization of Streptokinase and
t-PA for Occluded Coronary Arteries (GUSTO 1)
trial, in which >6000 patients with DM received
thrombolytic therapy.36 

Long-term management: There is a therapeutic gap
among those with DM. Despite the knowledge that
the risk of a future CV event is particularly high
among those with established CVD plus DM, studies
have shown that people with DM are less likely to
receive proven treatments such as revascularization,
thrombolysis, beta-blockers, or ASA than people
without DM.24-27 They are also less likely to be fol-
lowed by a cardiologist.24 The discharge prescription
for a patient with AMI (with or without DM) should
include dual antiplatelet therapy (ASA and clopido-
grel), a beta-blocker, ACE inhibitor, or an ARB, and
a statin.1 

Treatment of diabetes in patients with 
heart failure (Table 4)

Another new chapter in the 2008 CPGs
addresses issues surrounding the management of DM
in people with heart failure. The incidence of heart
failure is 2- to 4-fold higher in people with DM as
compared to those without DM.37,38 This increase in
incidence is related to the strong association between
DM and ischemic heart disease and the potential for
diabetic cardiomyopathy.39 Among individuals with
heart failure, about one-third have DM.1 The treat-
ment for heart failure should be the same for those
with or without DM.1

Special considerations among those with DM
have more to do with the choice of agents for
glycemic control. Metformin should remain first-line
therapy, even among those with heart failure. Current
evidence suggests that patients with heart failure fare
at least as well, if not better, with metformin than
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Table 3: Recommendations for the
management of acute coronary
syndrome in patients with DM1

• In patients with DM and acute ST-segment
elevation MI, the presence of retinopathy 
should not be a contraindication to fibrinolysis 
(Grade B, Level 2).

• All patients with an AMI, regardless of whether
or not they have a prior diagnosis of DM, should
have their blood glucose level measured on
admission (Grade D, consensus). Those with
blood glucose >12.0 mmol/L should receive
insulin-glucose infusion therapy to maintain
blood glucose between 7.0 –10.0 mmol/L for 
at least 24 hours, followed by multi-dose
subcutaneous insulin for at least 3 months
(Grade A, Level 1). An appropriate protocol
should be developed and staff trained to ensure
the safe and effective implementation of this
therapy and to minimize the likelihood of
hypoglycemia (Grade D, consensus). 

• As beta-blockers provide similar or enhanced
survival benefit in patients with DM and MI
compared to patients without DM, they should
not be withheld because of concern about the
risks associated with hypoglycemia (Grade D,
consensus).



with other antihyperglycemic agents if they have
only mild to moderate renal dysfunction (estimated
glomerular filtration rate >30 mL/min). Thiazolidine-
diones (TZDs) are known to cause fluid retention
and, therefore, there is an increased risk of heart
failure symptoms. As a result, they should be discon-
tinued or used cautiously in patients with stable
heart failure and discontinued in those with unstable
or acute heart failure. Beta-blockers should be
utilized for systolic heart failure in the same fashion
for those with or without DM. Finally, the increased
prevalence of renal dysfunction among patients with
DM should be taken into account when choosing
doses of medications typically used for heart failure.

Conclusions

Cardiovascular disease is a major consideration
in the management of DM and steps to identify,
prevent, and manage CVD should be a priority. The
CDA 2008 CPGs have made CVD a major focus
and there are new chapters and recommendations to
reflect this. The definition of the high-risk individual
has been better outlined, the importance of vascular
protection has been re-emphasized, and there is
better guidance about how to stratify interventions to
impact those who will benefit the most. Therefore,
most of the components of vascular protection apply
to all, but the use of an ACE inhibitor or an ARB, a
lipid-lowering therapy (statin), and ASA should be
reserved for those at high risk. Screening for CAD
should be considered in everyone with DM. Resting
ECGs are appropriate for many and the criteria for
moving on to stress testing have been described. Gen-
erally, the management of an acute coronary syn-
drome and heart failure is the same in the presence

or absence of DM. However, certain special consider-
ations have also been described. Overall, it is impor-
tant to remember that when seeing a patient with
DM to consider CVD. With the guidance of the
CPGs, the next steps are to decide if the patient is
at high risk, what tests to perform, and what should
be done to reduce the risk of future events.
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