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The management of people with type 1 and type 2 diabetes has
improved following the results of large multi-centre trials. The
microvascular complications of retinopathy, nephropathy, and neu-
ropathy can all be reduced by intensive glycaemic control. Long-term
epidemiological follow-up from trials has now shown that intensive
glycaemic control reduces macrovascular complications, especially
coronary events.

The focus has therefore shifted from whether improved glycaemic
control reduces cardiovascular events, to identifying the safest treat-
ment regimen for improving glycaemic control without unaccept-
able weight gain or hypoglycaemia.

Further advances have also been made in the management of dys-
lipidaemia and hypertension in diabetes, and there have been sev-
eral well designed and well-conducted studies examining the most
appropriate cardiovascular intervention for diabetic patients with
established coronary heart disease.

This second edition of the book remains a concise and practical
guide to reducing cardiovascular risk and in particular heart disease
in people with diabetes. It will be of interest to GPs and practice
nurses, hospital specialists, and specialist nurses in diabetes and car-
diology, and has been extensively up-dated to reflect the results of
recent trials.

As for the first edition | am extremely grateful to the other authors
for their contributions to this book. Stephen Wheatcroft and his car-
diology colleagues from Leeds have provided the more cardiological
chapters, and Chapter 7 on coronary revascularization in the patient
with diabetes has been heavily revised. Again my diabetes work col-
league Ken Paterson, along with clinical pharmacology colleagues
has produced a very useful and understandable guide to the heath
economic aspects of treating cardiovascular disease in diabetes.

In producing this second edition my wife Margaret and son Marc
have caught me sneaking off to work on the laptop at weekends
and evenings, and | thank them for their continuing support and
patience.

Miles Fisher, December 2010
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e Cardiovascular disease is a common cause of morbid-

Chapter 1

Introduction,
epidemiology, and
cardiovascular risk
factors

Miles Fisher

Diabetes is a state of premature cardiovascular death which
is associated with chronic hyperglycaemia and may also be
associated with blindness and renal failure

Miles Fisher, British Diabetic Association meeting Dublin 1996.

ity and mortality in people with type 2 diabetes.
Some guidelines define diabetes as a coronary heart
disease equivalent, requiring multiple cardiovascular
risk factor reduction

In addition to diabetes the WHO has defined
impaired glucose tolerance and impaired fasting
glucose as intermediate hyperglycaemia. Subjects with
intermediate hyperglycaemia have an increased risk of
cardiovascular disease, and of progression to diabetes
The presence of the metabolic syndrome (abdominal
obesity, diabetes or impaired fasting glucose, raised
blood pressure, and dyslipidaemia) predicts subse-
quent development of diabetes and vascular disease,
but is not a separate target for intervention

The relative risk of cardiovascular disease is greatly
increased in people with type 1 diabetes, but the
absolute risk is not particularly high. Components of
the metabolic syndrome predict cardiovascular risk in
type 1 diabetes.




CHAPTER 1 Introduction

e L

When | suggested the above re-definition of diabetes, which was
prior to the publication of the results of the United Kingdom
Prospective Diabetes Study (UKPDS), only the treatment of hyper-
cholesterolaemia and hypertension, plus the use of antiplatelet
drugs in certain high-risk patients, were of proven benefit in reduc-
ing cardiovascular events in people with diabetes. The purpose of
the re-definition was to awaken healthcare professionals caring for
people with diabetes to the fact that clinical management needed to
embrace the prevention, detection and treatment of macrovascular
disease in addition to microvascular disease.
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The Framingham study was one of the first to quantify the increased
risk of cardiovascular morbidity and mortality in people with diabe-
tes, and showed that there was an excess of cardiovascular disease
in people with diabetes (predominantly type 2 diabetes) compared
to non-diabetic people. This could not be fully explained by con-
ventional cardiovascular risk factors of blood pressure, cholesterol,
smoking, or obesity. Excesses were demonstrated in coronary heart
disease, congestive cardiac failure, strokes, peripheral vascular disease
and cardiovascular deaths (Table 1.1). In particular, an excess cardio-
vascular morbidity and mortality was seen in women with diabetes,
and the rates of vascular disease in diabetic women approached the
rates of vascular disease in men with diabetes.

In a population-based study from Finland it was shown that people
with type 2 diabetes, who had no known cardiac disease, had the
same incidence of myocardial infarction and cardiovascular death
on 7-year follow-up as people without diabetes who had sustained

Table 1.1 Increased risk of cardiovascular disease in

diabetic subjects compared to non-diabetic subjects in the
Framingham study

Relative riskmen  Relative risk women

Coronary heart disease

Stroke

Peripheral arterial disease 4

Congestive heart failure

Any cardiovascular disease

Cardiovascular death

v lwluv o | S| W




Figure 1.1 Hazard ratios (HRs) for vascular outcomes in
people with diabetes at baseline versus those without
diabetes from the Emerging Risk Factors Collaboration

Number HR (95% CI) 12 (95% CI)
of cases
Coronary heart disease* 26505 - 200 (183-219) 64 (54-71)
Coronary death 11556 e 2.31 (2.05-2.60) 41 (24-54)
Non-fatal myocardial infarction 14741 — 1.82 (1.64-2.03) 37 (19-51)
Stroke subtypes*
Ischaemic stroke 3799 T 2.27 (1.95-2.65) 1(0-20)
Haemorrhagic stroke 1183 ————aie 1.56 (1.19-2.05) 0 (0-26)
Unclassified stroke 4973 = 184 (159-213) 33 (12-48)
Other vascular deaths 3826 —— 1.73 (1.51-1.98) 0 (0-26)
T 1
1 a 4
Reprinted from The Lancet, 375, The Emerging Risk Factors Collaboration. Diabetes mellitus,
fasting blood glucose concentration, and risk of vascular disease: a collaborative meta-analysis
of 102 prospective studies, 2215-2222. Copyright (2010), with permission from Elsevier.

a myocardial infarction. Similar results were obtained on 18-year
follow-up. Others later challenged the suggestion that diabetes is
a true coronary heart disease equivalent, pointing out that while
the event rate in people with diabetes who are completely free of
vascular disease at baseline is increased compared to non-diabetic
subjects, the event rate is not as high as in survivors of myocardial
infarction.

A recent meta-analysis from the Emerging Risk Factors Collab-
oration has been performed of 102 prospective studies containing
698,782 people without initial vascular disease. Risks for coronary
heart disease were doubled in people with diabetes (Figure 1.1), and
for women with diabetes the risk was greatest.

1.2.1 Risk factors for coronary heart disease in diabetes

The UKPDS was a large randomized trial of intensive versus conven-
tional treatment of blood glucose in recently diagnosed patients with
type 2 diabetes. A large amount of epidemiological data has been
obtained from the study. In the UKPDS at baseline the traditional
risk markers of hypertension, dyslipidaemia, and smoking, as well
as HbA1c were independent risk factors for subsequent coronary
events, indicating a potential for risk factor intervention in people
with type 2 diabetes (Table 1.2). The importance of HbA1c as a risk
factor is that it indicated that it was not just the presence of diabetes
but the degree of hyperglycaemia as measured by HbA1c that was
important. Variation in fasting blood glucose and HbA1c within the
normal range has been shown to predict cardiovascular risk within
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