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BACKGROUND Diabesity - the association of type 2 diabetes and obesity – is a major
public health problem worldwide and is increasing dramatically in Australia. 
The abnormalities associated with diabetes, the ‘type 2 diabetes syndrome’ are
cardiovascular risk factors and increased cardiovascular events. The full implications
of type 2 diabetes syndrome may not be fully appreciated and opportunities for
effective interventions may be being missed. 
OBJECTIVE This article aims to review the cardiovascular risk associated with type 2
diabetes syndrome and to summarise the evidence supporting wider use of
medications that target the different components of type 2 diabetes syndrome.
DISCUSSION The cardiovascular benefits of metformin, the ACE inhibitors, aspirin
and the statins have been shown in prospective controlled trials and the beneficial
effects of these medications are additive. There is a case for these medications to be
considered for those with type 2 diabetes (and an opportunity for the pharmaceutical
industry to provide the ‘type 2 tablet’ containing all four medications).

The rapidly spreading worldwide epi-
demic of ‘diabesity’ and the ‘type 2

diabetes syndrome’ (otherwise known as
syndrome X, the metabolic syndrome, the
insulin resistance syndrome, the deadly
quartet), is associated with major risk
factors for vascular disease. Over the past
20 years prevalence of the syndrome has
increased dramatically in Australia (Figure 1)
so that we now rank second to the United
States among developed countries. 

The type 2 diabetes syndrome is associ-
ated with high risk of vascular events. For
example, people with diabetes have the
same risk of a heart attack as those without
diabetes who have a known history1 (Figure
2). More than 70% of people with diabetes
die from a cardiovascular event and many
others suffer considerable short and long
term cardiovascular morbidity. The
microvascular complications make type 2
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Case history

John is 60 years of age and has had type 2 diabetes for 15 years. He is overweight
(BMI: 27.2 kg/m2), inactive, a nonsmoker and has no past or family history of
cardiovascular disease. He has laser treated retinopathy and microalbuminuria. 
His BP is 140/70, total cholesterol 5.0 mmol/L, HbA1c 8%.His medication includes
maximum doses of two oral hypoglycaemic agents, a thiazide diuretic, beta blocker
and naproxen.
What is his annual risk of a cardiovascular event?
John has four fixed risk factors (diabetes, male sex, one decade after the age of 
50 years and microalbuminuria) and three modifiable risk factors (systolic BP 
10 mm, total cholesterol 1 mmol/L above target). His annual risk of a cardiovascular
event is 0.25x26=16%, ie. a five year risk of 68% (1–0.845)*. 
How could his risk be reduced?
John could reduce his risk by walking 150 minutes per week, and starting aspirin, 
a statin and an ACE.** These four risk reducers would reduce his annual risk of a
cardiovascular event to 16%x0.754=16%x0.3=5%, ie. a 10 year risk of 23%
(1–0.955)†

* Each year he has an 84% (0.84) chance of survival to the end of the year (100–16%)
** He should also stop his NSAID which may be contributing to hypertension and put him at
risk of the ‘triple whammy’
† Each year he has a 95% (0.95) chance of survival to the end of the year (100–5)%.
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diabetes a major contributor to end stage
renal failure (exceeding the contribution
from type 1 diabetes), preventable blind-
ness and loss of limbs.

The individual components of the type 2
diabetes syndrome contribute to both
macro and microvascular complications
but to different degrees. Microvascular
disease is predominantly associated with
hyperglycaemia and hypertension and
macrovascular disease with hypertension,
dyslipidaemia and cigarette smoking.

Over the past 10 years management
has moved from a focus on ‘sugar’ to a
more comprehensive approach. Healthy
lifestyle is still fundamental with major
messages being ‘eat less, walk more’, and
‘QUIT’. Medications now target all com-
ponents of the syndrome and diabetes
monitoring has expanded to include
regular checks on lifestyle, medication,
risk factors and complications.

In clinical practice the syndrome is
recognised when diabetes is diagnosed
and the patient is seen to be at risk of
microvascular complications. This
prompts the review of lifestyle, promo-
tion of healthy lifestyle, activity and
weight, and where necessary, medication
to control blood glucose. However, the
full implications of type 2 diabetes syn-
drome, particularly for cardiovascular
risk, may not be appreciated and opportu-
nities to improve short and long term
health outcomes may be missed. 

The ‘type 2 tablet’

There is now evidence that medications
treating all components of the type 2 syn-
drome reduce diabetic complications. The
ideal ‘type 2 tablet’ is not yet available
but would include four medications
(Figure 3) that are currently under
utilised in Australian clinical practice.

Metformin

When medication is required for gly-
caemic control, metformin is generally
considered the oral hypoglycaemic of first
choice2 but its special benefits may not be
fully appreciated. Metformin is the only

hypoglycaemic agent that was shown to
reduce macrovascular complications in
outcome trials. In the United Kingdom
Prospective Diabetes Study,3 compared
with conventional treatment, intensive
treatment of overweight patients with
metformin reduced the risk of macrovas-
cular events by 30% (Figure 4).3

Moreover, metformin targets central
obesity which is the hallmark of the type
2 syndrome. Most studies show a weight
loss of 2–3 kg in the first six months4

whereas other oral hypoglycaemic agents
are weight neutral (eg. acarbose) or are
associated with increased weight 
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(eg. sulphonylureas, glitazones).
Metformin also improves the lipid profile
with triglyceride decreases of 10–50%.5

Decreases in LDL and total cholesterol
and a slight increase in the HDL choles-
terol have also been observed.5,6

Finally, metformin may also reduce
the prothrombotic tendency by reducing
platelet density and aggregability and
increasing fibrinolytic activity.7

Angiotensin converting enzyme

(ACE) inhibitors

The HOPE study included patients with
diabetes who were 55 years of age or
older and had at least one other cardio-
vascular risk factor (hypertension,
elevated total cholesterol, low HDL cho-
lesterol, cigarette smoking or documented
microalbuminuria).8,9 After a follow up of
4.5 years, ramipril significantly decreased

the risk of cardiovascular events by 25%
when adjustments were made for changes
in systolic and diastolic blood pressure. It
has been suggested that the cardiovascu-
lar benefits of ramipril over and above
blood pressure reduction may be due to
the protective effect of ACE inhibitors on
the arterial wall.9 Angiotensin converting
enzyme inhibitors also reduce the onset
and progression of diabetic nephropathy
(eg. by 24% in the HOPE study).9,10 The
angiotensin 2 receptor antagonists have
also been shown to reduce the progres-
sion of microalbuminuria, macro-
albuminuria and end stage renal failure 
in patients with type 2 diabetes and
hypertension.

The HOPE study makes a case for an
ACE inhibitor for the vast majority of
Australian patients with type 2 diabetes
(because most will fulfill the HOPE criteria
of being over the age of 55 years and have at
least one other cardiovascular risk factor).

Statins 

The HMG CoA reductase inhibitors
(‘statins’) have been shown to reduce the
incidence of cardiovascular disease in a
number of secondary prevention
studies.11–13 More recently the Heart
Protection Study (HPS) has shown the
benefit of a statin (simvastatin 40 mg/day)
as primary prevention.14 Nearly 6000
patients with diabetes aged 40–80 years of
age and with a base line total cholesterol
of >3.5 mmol/L were randomised to sim-
vastatin 40 mg at night or matching
placebo, for five years. Approximately
4000 of the 6000 patients with diabetes
had no pre-existing coronary heart
disease. The average 1 mmol/L decrease
in total cholesterol in this group was asso-
ciated with a 34% risk reduction for
cardiovascular events in those who took
medication as prescribed. Treating 21
patients for 5.3 years prevented one car-
diovascular event.14

The HPS suggests that most
Australians with type 2 diabetes could
significantly reduce their risk of cardio-
vascular events by taking a statin (since
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most fulfill the entry criteria for being
40–80 years of age and having a total cho-
lesterol >3.5 mmol/L).

Aspirin

Meta analyses of large trials involving
patients with diabetes support the use of
low dose aspirin as secondary prevention
if no contraindications exist.15–16

In primary prevention, the US
Physicians Health study showed that in
male practitioners with diabetes, aspirin

significantly reduced the five year risk of
myocardial infarction from 10.0%
(placebo) to 4.0% (aspirin).17 The HOT
study showed that aspirin (75 mg/day)
reduced the risk of myocardial infarction
in patients with diabetes and
hypertension.18

The American Diabetes Association
recommends the routine use of aspirin for
virtually all patients with type 2 diabetes
unless there are specific contraindications
such as allergy, active peptic ulcer, bleed-
ing diathesis or active liver disease.19

The Australian Therapeutic
Guidelines: Endocrinology, recommend
that because of a 20-fold increased risk of
cardiovascular disease, patients with dia-
betes and microalbuminuria should
receive aspirin even in the absence of
clinical large vessel disease. These guide-
lines also recommend that because all

people with diabetes over 50 years of age
have a cardiovascular risk equivalent to a
person with coronary heart disease, they
should receive aspirin.20

Totting up the tablets 

In general, risk reductions are multiplica-
tive – tackling two different risk factors,
each of which reduces risk by 30% (RR:
0.7) reduces overall risk by approximately
50% (RR: 0.7x0.7=0.49). 

Three examples

The HPS showed that the benefits of sim-
vastatin were independent of and in
addition to concomitant therapy with ACE
inhibitors or aspirin.14 The UKPDS showed
that the benefits of controlling blood
glucose and blood pressure were indepen-
dent and additive. The HOPE study
showed that the benefit of ramipril was
independent of effects on blood pressure.

‘Totting up the tablets’ the potential
benefits of the ‘type 2 tablet’ are consid-
erable with a relative risk reduction of
approximately 75% (Figure 5) absolute
five year risk reduction of 20% and the
need to treat five patients for five years to
prevent one cardiovascular event.
Cardiovascular risk factors are shown in
Table 1. Table 2 shows methods of calcu-
lating cardiovascular risks.

In some cases there will be an absolute
or relative contraindication or a patient
will not be willing, able to afford or to tol-
erate one or more components. However,
the whole ‘type 2 tablet’ should be consid-
ered for all patients with type 2 diabetes.

Type 2 tablet targets

Patients can understand the ‘ABCs of
diabetes care’ and the idea of targets
(Table 3). Recent trials have shown that
generally lower is better (UKPDS,21

HOT,18 HPS,14) and there is a general con-
sensus on the absolute target values
(Table 3).

To achieve these targets, lifestyle
change and multiple medications may be
necessary. Even if patients are willing and
able to make the changes and adhere to

Table 1. Cardiovascular risk factors

Fixed Modifiable
Male sex Lifestyle
Each decade after 50 years of age Smoking habit
Type 2 diabetes Inactivity
Previous cardiovascular event Obesity
Family history of cardiovascular Medical
event before 60 years of age Each 10 mmHg systolic BP above 130 

Each mmol/L total cholesterol above 4
Not being on an ACE inhibitor or low dose 
aspirin if high risk*

* Someone with type 2 diabetes and one or more other risk factor(s)

Spot check
There is evidence that all people
with diabetes aged 55-80 years
should be offered an ACE inhibitor,
a statin and aspirin if there are no
contraindications, they have at
least one other cardiovascular risk
factor and their total cholesterol
exceeds 3.5 mmol/L. Metformin
should be prescribed if a
hypoglycaemic agent is required.
Most will, therefore, be eligible for
the 'type 2 tablet'.

Table 2. Rating and reducing
cardiovascular risk

The baseline annual risk of a
cardiovascular event with no risk factors
is 0.25% and risk calculation is fairly
straightforward.
Epidemiologically risk roughly doubles
with each risk factor but the effect of
interventions is less; roughly decreasing
risk by 25% per risk factor*. For example,
epidemiologically a decrease of 
1 mmol/L of total cholesterol is
associated with the halving of risk 
but only reduced by 25% if the same
decrease is induced by medical
intervention.

* Some risk factors and interventions are
associated with larger or smaller effects but
doubling for each risk factor and 25%
reduction for each intervention seem
reasonable ‘guesstimates’ 
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the medication schedule, achieving ideal
targets may not be possible because of
side effects. Usually an acceptable com-
promise between ideal and achievable can
be reached. The situation can be reviewed
later when new individualised targets can
be set. Actively involving patients in

setting and monitoring their ABCs has
been shown to improve risk factor
control. Patients should be encouraged to
‘know their numbers’. Monitors for blood
glucose and blood pressure are affordable
and can provide doctor and patient with a
more realistic picture of risk factor
control than the occasional measurement
in the surgery. Remember any progress
toward targets is beneficial even if targets
are not met.

Lifestyle targets, as well as medical
risk factor targets, should be discussed
and agreed. Most patients can appreciate
the potential value of regularly recording
and reviewing lifestyle change and many
do the measurements already. Keeping a
lifestyle diary need not be a great burden
(weight/waist, food intake and activity
level, eg. with a pedometer or by dura-
tion). Reviewing the medical and lifestyle
diaries provides an opportunity to iden-
tify and discuss successes and problems.

Specialist allied health professionals (dia-
betes nurse, dietitian, physiotherapist,
podiatrist) or others involved in the
extensive healthy lifestyle industry may
be able to help. 

Type 2 tablet troubles –
‘dangerous drugs and
diabetes’23

The components of the type 2 tablet are
no exception to the adage that drugs can
be dangerous as well as therapeutic.
Sometimes there are contraindications,
side effects or drug interactions that
prevent their use (Table 4).

The situation may change with time,
metformin may have been appropriate 
10 years ago when it was started but has
now become dangerous as renal function
has deteriorated. A new medication may
be prescribed, the risk of a drug interac-
tion overlooked and an avoidable disaster
occurs (eg. acute renal failure when an

Table 4. Type 2 tablet troubles

Tablet 

Metformin

ACE inhibitors

Statins

Aspirin 

* Eg. Previous hospital admission for cardiac or respiratory failure
** CYP3A4 inhibitors (eg. erythromycin, clarithromycin, ketoconazole, grapefruit juice, diltiazem, verapamil, some antidepressants) may particularly
interact with simvastatin and atorvastatin. CYP2C9 inhibitors (eg. some SSRIs) may particularly interact with fluvastatin

Contraindications 

• Severe renal impairment
• Severe liver impairment
• Hypoxic risk*
• Pregnancy

• PHx angio oedema with ACE inhibitor
• Bilateral renal artery stenosis
• Severe renovascular disease

• Pregnancy
• Active liver disease

• Active peptic ulceration
• Allergy
• Bleeding disorders
• Active liver disease

Major side effects

• Gastrointestinal (nausea,
diarrhoea, abdominal pain)

• Lactic acidosis

• Cough
• Renal impairment
• Hyperkalaemia
• Angio oedema

• Myalgia
• Myopathy
• Hepatitis

• GI discomfort
• GI bleeding
• Haemorrhagic stroke

Common major drug interactions

• Drugs causing renal impairment

• ‘The triple whammy’, diuretic,
NSAID/COX2 inhibitor and ACE inhibitor

• Cytochrome 450 inducers/inhibitors**
• Gemfibrozil
• Warfarin

• Anticoagulant/platelet therapy
• Other NSAIDs

Table 3. The ABCs of diabetes
care

Risk factor Target
HbA1c <7%
Blood pressure mmHg* <130/85
Cholesterol <4mmol/L**
Salicylates aspirin 

75–150 mg/day22

Smoking QUIT

* <125/75 mmHg if proteinuria exists
** Corresponding to LDL cholesterol 

<2.5 mmol/L
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NSAID is added to an ACE inhibitor,
rhabdomyolysis when a fibrate is added to
a statin). However, the major trouble
patients usually have with the type 2 tablet
is adherence which is also the commonest
cause of drug failure. After all there is
usually no symptomatic benefit from
therapy, medications are expensive, a nui-
sance and easily forgotten. Those of us
who take (or are supposed to take)
regular medication know how easy it is to
miss a tablet or to be unsure whether it
was taken or not. Use combined and long
acting once daily formulations where pos-
sible and limit medication taking
occasions (eg. to breakfast and with the
evening meal). Monitor adherence. 
Ask questions which encourage honesty,
eg. ‘How many times a week do you think
you’ve missed your medication?’ Rather
than: ‘You don’t miss any medications do
you?’ Stress the benefits and that, ‘the
tablets can only work if you take them’.
Note when a repeat prescription is due.
Consider a home medication review (eligi-
ble for a specific Medicare rebate) by a
pharmacist who can visit the patient at
home, review the suitability of the medica-
tion, check the potential problems and
discuss self management techniques (eg.
blood glucose monitoring, insulin adminis-
tration). The pharmacist’s report may
identify opportunities to stop unnecessary
or potentially dangerous medication and
to simplify schedules. Follow up visits can
be arranged if needed.

Conflict of interest: none declared.

References

1. Haffner S M, Lehto S, et al. Mortality from
coronary heart disease in subjects with
type 2 diabetes and in nondiabetic sub-
jects with and without prior myocardial
infarction. N Engl J  Med 1998;
339(4):229–234.

2. Holmwood C, Phillips P, Harris P, et al.
Diabetes management in general practice
2002. Diabetes Australia. Melbourne: The
Royal Australian College of General
Practitioners, 2002.

3. UK Prospective Diabetes Study (UKPDS)
Group. Effect of intensive blood glucose
control with metformin on complications

in overweight patients with type 2 diabetes
(UKPDS 34). Lancet 1998;
352(9131):854–865.

4. DeFronzo R A. Pharmacologic therapy for
type 2 diabetes mellitus. Ann Intern Med
1999; 131(4):281–303.

5. Klepser T B, Kelly M W. Metformin
hydrochloride: An antihyperglycaemic
agent. Am J Health Syst Pharm 1997;
54:893–903.

6. Chehade J M, Mooradian A D. A rational
approach to drug therapy of type 2 dia-
betes mellitus. Drugs 2000; 60(1):95–113.

7. Campbell I W. Antidiabetic drugs present
and future: Will improving insulin resis-
tance benefit cardiovascular risk in type 2
diabetes melli tus? Drugs 2000;
60(5):1017–1028.

8. Heart Outcomes Prevention Evaluation
Study Investigators. Effects of an
angiotensin converting enzyme inhibitor,
ramipril, on cardiovascular events in high
risk patients. N Engl J  Med 2000;
342(3):145–153.

9. Heart Outcomes Prevention Evaluation
Study Investigators. Effects of ramipril on
cardiovascular and microvascular out-
comes in people with diabetes mellitus:
results of the HOPE study and MICRO-
HOPE substudy. Lancet 2000;
355(9200):253–259.

10. Lovell H G. Angiotensin converting
enzyme inhibitors in normotensive dia-
betic patients with microallbuminuria. The
Cochrane Library 2000; Issue 4, 2000.

11. Goldberg R B, Mellies M J, et al.
Cardiovascular events and their reduction
with pravastatin in diabetic and glucose
intolerant myocardial infarction survivors
with average cholesterol levels: subgroup
analyses in the cholesterol and recurrent
events (CARE) trial. The Care Investigators.
Circulation 1998; 98(23):2513–2519.

12. Pyorala K, Pedersen T R, et al. Cholesterol
lowering with simvastatin improves prog-
nosis of diabetic patients with coronary
heart disease. A subgroup analysis of the
Scandinavian Simvastatin Survival Study
(4S). Diabet Car 1997; 20(4):614–620.

13. Anon. Prevention of cardiovascular events
and deaths with pravastatin in patients
with coronary heart disease and a broad
range of initial cholesterol levels. Long
Term Intervention with Pravastatin in
Ischaemic Disease (LIPID) Study Group. 
N Engl J Med 1998; 339(19):1349–1357.

14. Heart Protection Study Collaborative
Group. MRC/BHF Heart Protection Study
of cholesterol lowering with simvastatin in
20 536 high risk individuals: a randomised
placebo controlled trial. Lancet 2002;
360:7–22.

15. Barton S, Adams C, et al, eds. Clinical evi-
dence: A compendium of the best available
evidence for effective health care. 4th edn.
London: BMJ Publishing Group, 2000.

16. Collaborative overview of randomised
trials of antiplatelet therapy: Prevention of
death, myocardial infarction, and stroke by
prolonged antiplatelet therapy in various
categories of patients. Antiplatelet Trialists’
Collaboration. Br Med J 1994;
308(6921):81–106.

17. Final report on the aspirin component of
the ongoing Physicians’ Health Study.
Steering Committee of the Physicians’
Health Study Research Group. N Engl J
Med 1989; 321(3):129-135.

18. Hansson L, Zanchetti A, et al. Effects of
intensive blood pressure lowering and low
dose aspirin in patients with hypertension:
principal results of the hypertension
optimal treatment (HOT) randomised trial.
Lancet 1998; 351:1755–1762.

19. American Diabetes Association. Aspirin
therapy in diabetes. Diabetes Care 2001;
24(Suppl 1):S62–S63.

20. Moulds R F W, Colman P, et al.
Therapeutic Guidelines: Endocrinology
version 2, 2001. North Melbourne:
Therapeutic Guidelines Limited, 2001.

21. UK Prospectice Diabetes Study (UKPDS)
Group. Intensive blood glucose control
with sulphonylureas or insulin compared
with conventional treatment and risk of
complications in patients with type 2 dia-
betes (UKPDS 33). Lancet 1998;
352(9131):837–853.

22. Antithrombotic Trialists’ Collaboration.
Collaborative meta-analysis of randomised
trials of antiplatelet therapy for prevention
of death, myocardial infarction, and stroke
in high risk patients. Br Med J 2002;
324:71–86.

23. Phillips P, Braddon J. Dangerous drugs and
diabetes. Curr Ther 1999; 46–53.

Correspondence

Pat Phillips
Endocrinology unit

The Queen Elizabeth Hospital
28 Woodville Road
Woodville SA 5011

Email: pphillips@tqeh.nwahs.sa.gov.au

AFP


