
Diabetes increases the risk of heart disease and stroke1, with heart
disease being the leading cause of death. In addition, many people
with Type 2 diabetes have co-existing risk factors, such as high blood
pressure and high cholesterol3, further increasing their cardiovascular
risk. Diabetes is also associated with long-term complications that
affect almost every part of the body including heart and vessel
disease, kidney failure, stroke, blindness, nerve damage and
amputations. The SphygmoCor® system non-invasively provides
measurements illustrating the progression of macrovascular disease
driving the patient’s risk of cardiovascular disease, thus providing a
tool for assisting with early identification of high risk patients and
subsequent management of the disease.

Prevalence and Survival
In the United States, 20.8 million people are considered to have
diabetes – 7% of the population. This consists of 14.6 million that
have been diagnosed with diabetes and 6.2 million suspected of
having diabetes that has not yet been diagnosed2. Each year,
approximately 1.3 million people aged 20 years or older are
diagnosed with diabetes and more than 60% of diabetics will die
from heart disease1. Patients with Type 2 diabetes have a 2–7 times
increased risk of cardiovascular mortality and morbidity4 and patients
with Type 1 diabetes also have an increased risk of cardiovascular
disease5. Furthermore, diabetes has been reported to be one of the
leading causes of end stage renal disease1 which also carries an
increased risk of cardiovascular disease6.

Arterial Stiffness
The increased cardiovascular risk of patients with diabetes remains
largely unexplained. Part of this increased risk relates to cardiovascular
risk factors such as hypertension, dyslipidaemia, hyperglycaemia and
obesity, but some of the increased risk appears to be independent of
these factors and may be different for Type 1 and Type 2 diabetes.

Increased arterial stiffness has been associated with both Type 17, 8

and Type 2 diabetes9, 10, 11, and may be a contributor to the high
morbidity and mortality. The impact of this increased arterial stiffness
on cardiovascular function can be examined by parameters provided
by the SphygmoCor® system.

Peripheral pulse pressure, a surrogate marker for arterial stiffness,
has been shown to be associated with Type 1 diabetes and compared
with non-diabetics, age related blood pressure increases seem to
shift to a 15–20 year younger age in Type 1 diabetes, suggesting
accelerated vascular ageing5.

Aortic stiffness, as measured by aortic pulse wave velocity (PWV) has
been shown to be an independent predictor of mortality in diabetic

patients, such that each increase of 1 m/s has an 8% increased risk of
mortality10. Elevated aortic PWV and Aortic Augmentation Index (AIx) have
been shown to be associated with Type 1 and Type 2 diabetes7, 8, 9, 10, 11.

Assessment of a cohort of patients in the FIELD (Fenofibrate
Intervention and Event Lowering in Diabetes) Study showed a
significant association between Augmentation Pressure (AP) and AIx
and carotid IMT, an established marker of atherosclerosis, in Type 2
diabetics, suggesting that arterial stiffness may contribute to the
accelerated atherosclerosis in Type 2 diabetes and that measures of
central blood pressure and large artery stiffness may be superior to
other conventional risk factors in determining the presence of
vascular wall thickening in Type 2 diabetes4. A substudy of the FIELD
investigation is ongoing and is expected to provide prospective data
on the predictive values of AP and AIx for cardiovascular morbidity
and mortality in Type 2 diabetic patients.

In previous studies, AP and AIx have also been shown to be strongly
correlated with carotid IMT and plaque score in diabetic patients12, 13

and coronary artery disease14, the latter being commonly associated
with diabetes. The CURES (Chennai Urban Rural Epidemiology Study)
study showed that Type 2 diabetic patients with retinopathy had
significantly higher AIx and IMT values than for those without
retinopathy, suggesting an association between early atherosclerosis
and diabetic retinopathy in Asian Indians, a high risk group for both
diabetes and coronary artery disease13.

Children as young as 10 years old with Type 1 diabetes have also
been observed to have increased arterial stiffness (AIx) when matched
with control subjects15. This highlights the potential for markers of
arterial stiffness such as those available from the SphygmoCor®

system for providing additional information for cardiovascular risk
stratification and optimisation of therapy in children with conditions
such as Type 1 diabetes that have a high risk of developing
cardiovascular and non-cardiovascular complications later in life.

With increased arterial stiffness, central systolic pressure increases
resulting in an increase in cardiac workload and therefore myocardial
demand. Increased arterial stiffness can contribute to the development
and progression of hypertension, left ventricular hypertrophy and
dysfunction and decrease in myocardial perfusion. The progression of
these conditions is preventable and the use of key central cardiac
function parameters provided by the SphygmoCor® system may assist
with this. The SphygmoCor® Pulse Wave Analysis and Pulse Wave
Velocity Systems allow for assessment of these important parameters
of arterial stiffness, AIx and PWV. Once these conditions have
developed, the system may assist with assessment of progression
and the tailoring of drug therapies to the individual patient.
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Decreases in arterial stiffness in patients with cardiovascular disease,
including those with diabetes, have been demonstrated following
pharmacological interventions, often independent of changes in cuff
BP. Insulin is known to acutely decrease AIx independent of peripheral
vascular resistance16, 17, however this action is defective in insulin-
resistant obese18, type 118 and type 219 diabetic patients. One study,
however, has observed an improvement in AIx after six months of
insulin therapy20. Among a number of pharmacological interventions
shown to improve arterial stiffness, supplementation with oral

ascorbic acid has been shown to significantly lower AIx over a 4-week
period in diabetic patients21. The SphygmoCor® system allows the
physician to see the effects of their patient’s treatment regimen
through changes in the key central cardiac function parameters.

The SphygmoCor® system provides a clinically valuable cardiovascular
risk assessment in these high-risk patients, enabling better informed
treatment and patient management decisions.
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