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Cardiovascular disease in diabetes: are we doing enough?
following a vascular event, although this remains an area of debate
[9-11].
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Diabetes and Cardiovascular Disease
Diabetes mellitus (DM), the epidemic of the 21st century, carries
a high risk of cardiovascular (CV) complications, which remain the
main cause of mortlaity in this population. In 2011, 281 million men
and 317 million women died worldwide with DM, the majority from
vascular disease (www.diabetesatlas.org/content).
In addition to increased risk of first myocardial infarction [1,2],
individuals with diabetes continue to have worse prognosis following
cardiac ischaemia. Studies show that regardless of the type of
intervention in the acute stage, mortality following a coronary event
in diabetes remains significantly higher than individuals without
diabetes. In particular, there has been little reduction in CV death
following acute coronary syndrome in diabetes, despite improvement
in clinical care. Comparing 1995 with 2003, mortality following
acute coronary syndrome was reduced by 15% at 18 months in
individuals without diabetes, but only a non-significant 4% reduction
was documented in those with diabetes [3]. It could be argued that
more up-to-date revascularisation strategies may have narrowed the
difference between diabetes and non-diabetes subjects. However,
diabetes individuals with myocardial infarction (MI) undergoing
percutaneous coronary artery intervention (PCI) have significantly
higher mortality than those without diabetes both at one month (7.4%
vs 3.8%, respectively) and at 12 months (13.9% and 6.5%, respectively)
[4]. The same applies to individuals treated with coronary artery
bypass graft (CABG). In 10626 who have undergone CABG, mortality
in individuals with diabetes was more than 50% higher at 1, 5 and 10
years compared with those having normal glucose metabolism [5].
Moreover, others have shown that drug eluting stents or CABG do
not improve clinical outcome in diabetes after 5.6 years follow up,
indicating the type of revascularisation has little effect on longer term
prognosis [6].
Mechanisms for Poor Prognosis in Diabetes Following
Cardiac Ischaemia
Several pieces of evidence indicate that the adverse clinical
outcome in diabetes following coronary events is due to a combination
of: i) more extensive vascular pathology, ii) increased thrombosis risk
and iii) heart failure, related, at least in part, to vascular complications
[7,8]. In addition to these modifiable pathologies, gender has also
been implicated as women with diabetes faring less well than men
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Atherosclerotic disease is treated in the acute phase with
revascularisation (PCI or CABG) followed by longer-term therapy
to control risk factors including glycaemia, blood pressure and
cholesterol. Although early treatment of elevated blood glucose is
important to reduce longer term vascular complications, the role
of strict glycaemic control in individuals with clinically established
vascular disease is less clear, at least in the medium term [12].
In contrast, the beneficial effects of lowering blood pressure and
cholesterol levels in these individuals is beyond doubt, although some
caution is ought to be exercised. Current blood pressure targets are set
at <140/85 mmHg (<130 mmHg systolic in high risk subjects) [12],
but too aggressive lowering of blood pressure, particularly in older
individuals, is to be avoided as it may have detrimental effects [13].
Therefore, the ideal blood pressure in this group of patients is yet to
be determined and is likely to be affected by various factors including
age and co-morbidities. Target cholesterol levels are currently set at
low density lipoprotein cholesterol at <1.8 mmol/l [12], which should
be achievable in the majority with currently available therapies.
However, targets are seldom reached [14,15] and this is almost
certainly contributing to increased CV mortality.
Thrombosis risk
Diabetes is associated with an increased thrombotic environment,
characterised by increased reactivity of platelets and enhanced activity
of coagulation proteins [16,17].
This increased thrombotic environment is managed with antiplatelet therapy and treatment of the acellular arm of coagulation is
not currently advocated. Dual antiplatelet therapy is used following
cardiac ischemia with the sole inhibitor of the thromboxane pathway,
aspirin, and one of the P2Y12 inhibitors (clopidogrel, prasugrel or
ticagrelor). This treatment is continued for one year following the
event followed by life-long antiplatelet monotherapy, usually with
aspirin. Current guidelines recommend similar antiplatelet therapies
in individuals with and without diabetes. However, there is limited
evidence indicating differential response in diabetes. For example,
prasugrel shows superior efficacy to clopidogrel following ACS in
diabetes without an increase in bleeding, in contrast to individuals
without diabetes, who suffer increased bleeding complications [18].
Heart failure
The close association between diabetes and heart failure has been
recently emphasised by demonstrating that more than a quarter of
individuals with diabetes have previously undiagnosed heart failure,
which displays a gender difference (31% and 25% for women and
men, respectively) [19]. Studies have shown that heart failure in
diabetes increases the risk of mortality by up to 12 fold [8,20].
Deranged cardiac macro- and microcirculatory flow have been
implicated as mechanisms for adverse cardiac remodelling following
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ACS in diabetes, which further contributes to the guarded clinical
prognosis [21].
The role of gender
Women with diabetes lose CV protection and have higher
vascular mortality than their male counterparts [9-11]. The relative
risk of mortality from coronary artery disease has a male to female
hazard ratio of 2.3 (CI 2.1-2.6) in those without diabetes, decreasing
to 1.5 (CI 1.2-1.9), in individuals with diabetes [22]. A meta-analysis
of 37 studies has shown significantly higher hazard ratio of mortality
from CAD in women with diabetes at 3.5 (2.7-4.5) compared with
men at 2.1 (1.8-2.3) [23].
Future directions
Despite the clear association between diabetes and CV disease,
intervention studies in this population are rarely performed.
Management decisions are usually based on data obtained from post
hoc analysis of clinical trials that include a mixture of diabetes and
non-diabetes subjects. Also, it should be appreciated that diabetes is
not a single entity but a continuum of various conditions, with each
subgroup having a different CV risk. For example, vascular risk of an
individual with newly diagnosed and diet controlled diabetes is very
different to someone with longer disease duration, on insulin therapy
and with established micro vascular complications. Therefore,
appropriate characterisation of diabetes patients in clinical vascular
trials is paramount, which studies usually fail to address.
Another area that remains unclear is the best anti-thrombotic
strategy in patients with diabetes. Until recently aspirin was advocated
for primary CV protection in diabetes but this is not routine practice
anymore. Current guidelines specify the use of aspirin for primary
prevention in diabetes in higher risk subjects without clearly defining
this group. Moreover, the role of aspirin in secondary prevention is
not as clear as we are led to believe and requires further clarification
[24]. In particular, recent evidence suggests that twice daily aspirin
may be more effective in individuals with diabetes, although largescale outcome studies are yet to be conducted [25].
The best glycaemic strategy in individuals with diabetes and
established CV disease remains hotly debated [12]. The association
between hypoglycaemia and CV mortality [26] further adds fuel
to the fire and prospective studies are needed to establish the best
glycaemic targets, at different time points following cardiac ischaemia
and in patients with stable disease. An added difficulty is the varying
effect of hypoglycaemic agents on vascular risk, which has become the
focus of recent research, particularly with newer agents.
In contrast to glycaemia, lipid and blood pressure targets are
relatively well established, although caution is required to avoid
excessive lowering of blood pressure, particularly in the elderly [13].
Finally, the documented difference in clinical outcome between
men and women following cardiac ischaemia requires more detailed
analysis with the potential to develop gender-specific therapies.
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