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�Summary

• People with Type 2 (non-insulin-dependent) diabetes mellitus die mainly from cardiovascular and cerebrovascular disease. Furthermore, the major burden of their symptoms arise from arterial disease, including peripheral vascular disease. 

• However, management guidelines for Type 2 diabetes continue to focus on blood glucose control, which is only one of a number of arterial risk factors found with this type of diabetes.

• Clinically it is evident that blood glucose control continues to occupy centre-stage in the management of Type 2 diabetes as practised by many physicians. Even when arterial risk factors such as smoking or raised serum triglycerides are noted, their management is often relatively neglected. 

• As part of the St Vincent Declaration Action Programme, a working group has sought consensus on the number and relative importance of arterial risk factors requiring management in quality diabetes care. The group seeks to assist those devising protocols and guidelines, records and quality systems, and those charged with directly advising and educating people with diabetes. 

• Arterial risk factors that can be routinely identified and monitored, and modified by application of management protocols, include high blood pressure, high serum total and LDL cholesterol, low serum HDL cholesterol and raised serum triglycerides, poor blood glucose control, smoking, high body mass index and body fat distribution. Aspirin can modify hypercoagulability, but this is not easily monitored.

• Arterial risk factors that cannot be modified, but which have an impact on the intensity of management of other factors, include ethnic group, gender, and family history of arterial disease. Raised albumin excretion is an arterial risk factor and can be modified, but it is not clear whether this reduces cardiovascular risk.

• For many of the risk factors, levels of high, medium and low risk can be set. These can be used, in consultation with the patient, to determine appropriate interventions and provide feedback on risk reduction resulting from successful management.
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�Vascular Disease in Diabetes

Impact on health and quality of life

• Over 1 in 10 people in northern Europe will develop Type 2 diabetes in their lifetime. The known prevalence of diabetes has tripled since the mid-1980s, and is expected to double again by the year 2010.1

• Cardiovascular disease causes around 65% of deaths in people with Type 2 diabetes mellitus, while hyperglycaemic emergencies, nephropathy and other aspects of diabetes account for a very small proportion of deaths in this group.2 Accordingly, around 1 in 15 of the population will die from vascular disease in relation to diabetes.1

• Cardiovascular disease resulting from Type 2 diabetes is, therefore, becoming epidemic, particularly in newly industrializing countries. 

• While the mortality statistics are disturbing, disability and suffering due to cardiovascular disease resulting from diabetes is also of concern. Up to 20% of Type 2 diabetes patients in many populations have angina3 and the risk of myocardial infarction (MI) is as high as in non-diabetic people who have already had an MI.4 Ischaemic heart disease in people with diabetes is, however, often manifested as cardiac failure, rather than MI, although the latter is the more usual end point in population studies. The prevalence of intermittent claudication is equally high and the distal nature of the underlying peripheral vascular disease makes patients much less amenable to bypass procedures. This makes peripheral vascular disease a major contributor to amputation in diabetic patients. Stroke and other manifestations of cerebrovascular disease may also cause considerable disability. 

An inappropriate emphasis

• Emphasis in the management of diabetes has remained focused on blood glucose control. Diagnosis is still based on blood glucose levels, and guidelines on the management of Type 2 diabetes are biased towards treatment of glucose levels.5 Despite a lack of direct evidence linking the effects of blood glucose levels with cardiovascular outcome, management generally concentrates on achieving blood glucose targets. However, epidemiological evidence has recently indicated the level of hyperglycaemia as a significant risk factor for arterial disease.6,7

• Reviews of the economic costs associated with diabetes have, historically, focused on peripheral vascular disease (amputation), ketoacidosis and nephropathy. Cardiovascular disease, recently confirmed as a major economic cost of diabetes8 – has been relatively ignored. 

• The emphasis on glucose control has, to some extent, reflected the belief that the  dyslipidaemia of diabetes reflects the hyperglycaemic state, and would resolve with its control.  It is now clear that even patients with good glucose control (glycated haemoglobin levels in the normal range) have higher triglyceride and lower HDL cholesterol levels than the non-diabetic population and that the lipoprotein profile is more atherogenic.9



Towards more modern management

• Management of people with diabetes should include reduction of arterial risk factors, encompassing more than blood glucose control.

• Some progress along these lines has already been made, for example in the choice and definition of data-fields in the data-sets recommended for the management of diabetes.10

• In line with the general approach to diabetes care, people with diabetes need to be involved with their own management, and a treatment plan worked out by agreement. This necessitates education on the relevance of blood lipid and blood pressure results, and the impact of lifestyle on total health risk.

• With the aim of shifting the emphasis in this direction, a consensus meeting was held under the auspices of the International Diabetes Federation (European Region) on behalf of the St Vincent Declaration Action Programme.  Participants with an active interest in the area were invited to review the relevant evidence and develop guidelines for assessment and management of arterial risk factors in Type 2 diabetic patients. 



Factors Considered and Selected

1. Blood lipids

Significance of dyslipidaemia 

• Raised serum total cholesterol is a recognized risk factor for arterial disease in the general population.11 There is evidence that this is also the case in people with diabetes.3,12,13

	In the Multiple Risk Factor Intervention Trial (MRFIT) which included over 5000 people with diabetes,11 a direct relationship between cardiovascular mortality and total serum cholesterol levels was seen in the diabetic group.  For any given serum cholesterol level, the mortality risk was higher for people with diabetes than in non-diabetic people.3

	Some 200 Type 2 diabetic subjects were included in the Scandinavian Simvastatin Survival Study (4S).  The results of people with diabetes were the same as those of the whole group in this post-infarct study, the simvastatin treatment group showing significantly decreased mortality.13 The diabetic subjects in the West of Scotland Study appeared to benefit from pravastatin therapy to the same extent as higher risk non-diabetic subjects.13 The CARE study also showed benefit from pravastatin in a trial containing a large number of people with diabetes.14

• Serum total cholesterol concentrations, however, are often of similar concentrations in diabetic and non-diabetic populations, do not give an indication of the relative levels of LDL, HDL and VLDL cholesterol, and fail to reflect lipoprotein profiles and properties known to be atherogenic.

	Examples of such abnormalities which might be particularly important in people with Type 2 diabetes are small dense LDL particles, and oxidized LDL.  The presence of these abnormalities is, however, related to the dyslipidaemia frequently observed in patients with Type 2 diabetes, mostly manifested by low HDL cholesterol and raised serum triglyceride concentrations. 

• Several studies suggest the importance of serum triglyceride levels in people with diabetes.15–17 Triglyceride levels tend to be raised in diabetic patients and levels of triglycerides appear to be further related to the degree of blood glucose control. 

• The pattern of moderately raised triglycerides and low HDL cholesterol appears to be associated with the atherogenic small, dense LDL and oxidized LDL profile.18

• Epidemiological studies are inconsistent when addressing whether serum triglycerides or HDL cholesterol is the more important in prediction of arterial disease in people with diabetes. This is because the high correlation between serum triglyceride and HDL cholesterol concentrations means that it is not possible to assess them independently. However, triglycerides do predict cardiovascular disease independently of HDL cholesterol in the general population.19



Predictions from serum lipid measurements

• Common measurements are total serum cholesterol, serum HDL cholesterol and serum triglycerides. From these, serum LDL cholesterol can usually be derived by simple calculation. 

• Triglyceride measurement may be more accessible than HDL cholesterol, though both measures have a high inter- and intra-individual variability. 

• Where assessment of HDL cholesterol is available (and triglycerides <4.5 mmol/l, or <400 mg/dl), serum LDL cholesterol can be calculated as: 

LDL cholesterol = Total cholesterol - (HDL cholesterol + Triglycerides/2.2) 

(use Triglycerides/5 if working in mg/dl). This measurement can then be used in preference to total cholesterol measurement for the assessment of arterial risk.20

Arterial risk from serum lipid concentrations

The risk levels are defined in Table 1 and follow those used in earlier diabetes and non-diabetes guidelines.



2. Blood pressure

Significance of hypertension

• Raised blood pressure is a recognized population risk factor for cardiovascular disease, cerebrovascular disease, peripheral vascular disease, and diabetes itself.21 The latter is presumably through its association with insulin insensitivity.22  

• The evidence for raised blood pressure as a factor for overall arterial risk3,16 is inconsistent in epidemiological studies of people with diabetes. This presumably occurs as a result of the association of Type 2 diabetes with an abnormal lipid profile, abdominal adiposity and insulin insensitivity. 

• However, the direct evidence demonstrating the benefits of lowering blood pressure with respect to cerebrovascular disease (stroke) in non-diabetic populations23 and the efficacy of blood pressure control in diabetic nephropathy,24,25 together with the results of cardiac hypertrophy studies,26 make blood pressure control an important, modifiable, risk factor. 

• Blood pressure rises with age in developed populations, but not in hunter-gatherer populations with active lifestyles and diets typical of those experienced during earlier human evolution. This makes a nonsense of the assertion that ‘normal’ blood pressure levels increase with age. 

• Epidemiological studies show that, in developed populations, the risk of stroke rises as blood pressure increases (130 mmHg systolic upwards).27 

• Intervention to reduce blood pressure in people with Type 2 diabetes is, therefore, to be recommended in its own right.  

• In people at lower risk of diabetic nephropathy (those without microalbuminuria, and those with pre-existing ischaemic heart disease or other reason for lowered life expectancy), intervention levels and targets can be similar to those for the non-diabetic population.  

• Younger middle-aged patients (and others with long life expectancy) with microalbuminuria should be managed according to previously published guidelines for patients with a risk of diabetic nephropathy.28



Interpreting blood pressure measurements

Arterial risk levels from blood pressure measurements are defined in Table 2. 



3. Blood glucose concentration

Significance of hyperglycaemia

• Vascular risk increases with all levels of glucose intolerance, even in those people without diabetes.29,30

• Epidemiological studies of diabetic populations show a rising risk with degree of hyperglycaemia across all studied plasma glucose concentrations.6,7,31

• Many of the putative mechanisms for arterial damage, such as endothelial abnormalities, vascular permeability, lipoprotein profile, oxidative stress, platelet aggregation factors, coagulation factors and insulin insensitivity, are affected by higher blood glucose levels.4,32

Thus, while direct evidence of the benefits of controlling hyperglycaemia on vascular risk is still not available, the indirect evidence is compelling.

• Risk associated with hyperglycaemia will be compounded by other risk factors, notably age.



Assessing arterial risk in relation to hyperglycaemia

•  The strongest data relating glucose control to arterial risk in people with diabetes involve HbA1c measurement.6,7

•  While the risk may be linear or curvilinear, in contrast to that of microvascular disease, some categorization of risk is possible (see box) based on levels typically found in this type of patient, and recommendations taken, for convenience, from risk levels for microvascular disease.5,33

Arterial risk levels from blood glucose concentrations are defined in Table 3.



4. Body mass index

Body weight, obesity and abdominal adiposity 

•  Body weight higher than the calculated norm is a statistical risk factor for ischaemic heart disease in the general population and in people with Type 2 diabetes.34,35

•  However, obesity is associated with insulin insensitivity and abnormal blood lipid levels.36 Its independence from associated risk factors has been questioned.

•  Distribution of fat appears to be of greater importance than body weight itself, with visceral fat (the most metabolically active of the adipose tissues) most associated with changes in glucose and lipid metabolism.37 



Assessing arterial risk in relation to body weight

•  Epidemiological studies have demonstrated the importance of the waist:hip ratio38 but this measure suffers from considerable operator variability.  

• Accordingly, body mass index (BMI, weight/height2 as kg/m2) is the most practicable clinical measurement for assessment of risk.

•  However, for management purposes (response to intervention and lifestyle change) body weight alone is entirely satisfactory and easily understood.

Arterial risk levels from body mass index estimation are defined in Table 4.



5. Insulin insensitivity/hyperinsulinaemia

Significance of insulin insensitivity

• Insulin insensitivity is associated with ischaemic heart disease in the non-diabetic population.39,40

• It is also associated with glucose intolerance, hypertension, dyslipidaemia, and microalbuminuria.22,39,41–43 

•  Evidence that hyperinsulinaemia is an independent risk factor for arterial disease is inconsistent,44 support for a causative role is very weak.



Measurement and clinical usefulness

•  In people with non-insulin-dependent diabetes who are overweight, insulin insensitivity is universal, and not easily measured.  

• A better approach in these patients is to assess thoroughly the associated risk factors discussed here.    



6. Raised albumin excretion rate 

Significance of raised albumin excretion rate

•  The prevalence of microalbuminuria is as high as 12–51% in people with Type 2 diabetes.45–48

• The pathogenetic link between raised albumin excretion and cardiovascular disease is not known, but it may be that both reflect the consequences of early and late damage to the endothelial cells lining the arterial walls of the kidney and heart.

• Raised albumin excretion is associated with a considerably increased risk of cardiovascular disease.30,48–54

•  The level of albumin excretion that constitutes arterial risk appears to start at very low levels, perhaps even at those within the ‘normal’ range.54 



Assessment of the presence of raised albumin excretion rate

•  Definitions of microalbuminuria and protocols for measurement vary considerably from centre to centre.

 •  The so-called ‘gold standard’ measures of the overnight or 24-hour albumin excretion rate (AER) are unsuited to repeated surveillance of a large number of people.

•  As albumin excretion can be affected by physical activity, the first urine passed on rising from sleep gives a more consistent sample.

•  Both urinary albumin concentration and albumin:creatinine ratio may be used to assess cardiovascular risk.

•  Studies of albumin excretion and vascular risk have used different methodologies and analyses. At present, our recommendations regarding vascular risk are conservative – cut-offs may need to be lowered after further study.

The definition of arterial risk groups according to urine albumin excretion is outlined in Table 5.



7. Thrombotic risk

Significance

• A disturbance of clotting factor activity and platelet adhesiveness is well documented in people with Type 2 diabetes,55 and can be a predictor of cardiovascular risk.7

•  This appears to be part of the syndrome of dyslipidaemia, glucose intolerance and hypertension in association with insulin insensitivity (metabolic syndrome X).

•  Evidence suggests that this disturbance cannot be corrected by good blood glucose control,55 though poor control may worsen the thrombotic risk.6

•  Aspirin is clearly beneficial in large trials involving higher-risk non-diabetic people.56 It can be expected to be of similar or higher efficacy in people with a poor arterial risk profile, including many with Type 2 diabetes.





Assessment

•  Routine assessment of thrombotic risk is currently not practicable.



8. Smoking

Significance of smoking in diabetes

•  Smoking doubles the risk of ischaemic heart disease in the general population.57 On average, stopping smoking decreases cardiovascular risk more than any other intervention.

•  Smoking is associated with particularly poor outcome in people with peripheral vascular disease.

	Given the changes smoking is known to induce in clotting, platelet aggregation, endothelial cell function, vessel diameter,58–61 as well as glucose tolerance and blood lipids62 it is reasonable to assume that smoking is a cause of arterial damage and events. Smokers also have more abnormal lipid levels and higher blood pressure than non-smokers.63,64 

•  In studies of people with Type 1 diabetes, the effect of smoking is confounded by its association with poorer blood glucose control,65 less patient knowledge of diabetes, less frequent self-monitoring, and increased drop-out rate from diabetes-care programmes.66 A similar effect would be expected in those with Type 2 diabetes.

•  There is no threshold for smoking risk and it increases with increasing tobacco consumption.57,64

•  Dependence makes cessation of smoking difficult for many smokers, but they may, nevertheless, be able to reduce their tobacco load. 

•  Cessation of smoking leads to a very early reduction in the risk of MI.



Assessment of smoking

•  Good rapport with people with diabetes, and non-judgemental attitudes, can result in accurate verbal assessments.

•  Examination of hands, blood carbon monoxide and urinary cotinine, may be helpful adjuncts to smoking assessment of those in greatest need of help.

Arterial risk levels according to smoking habits are given in Table 6.

			

9. Ethnic group 

Significance and groups at risk

•  South Asians in industrialized countries and Africa, some groups of native Americans, oriental peoples in newly emerging economies, and people of the Middle East have high rates of Type 2 diabetes.67

•  Some Europid populations seem relatively protected, even in prosperous nations.68

• Among those with Type 2 diabetes, arterial risk is higher in some populations (e.g. south Asians) than in Europids living in the same country.

• While some Afro-Caribbean people may be relatively protected,69 and given that risk varies widely within any group, it is suggested that any ethnic background other than Europid is taken as high risk, except in subsistence or hunter-gatherer communities.



10. Gender

Significance

•  The risk of cardiovascular events in the non-diabetic population is 1.5–4 times higher among men than women below 50 years of age. Diabetic women have a much higher risk of such events than non-diabetic women. As a result, the absolute risk of cardiovascular events in people with diabetes is approximately the same for men and women.70

•  Many women with Type 2 diabetes are post-menopausal and are no longer protected by their hormonal profile.



Consequences

• As physicians are used to regarding women as being at lower risk than men, they must make a positive effort to consider diabetic women as being in the same risk category as men.  

• Hormone replacement therapy may be helpful in reducing cardiovascular risk in post-menopausal women with diabetes.



11. Age

Significance 

•  The risk of cardiovascular events increases dramatically with age in those with, and those without diabetes (excluding hunter-gatherer populations).  

•  Accordingly, the gains from more rapid-acting interventions (such as lowering blood pressure or cessation of smoking) can be greater in the older patient.  

•  As most people now have a reasonable life expectancy, any treatment of elderly people which offers useful benefits within 5 years is now worthwhile for this high risk group.

• Many people with diabetes have reduced life expectancy but, since this is a consequence of increased cardiovascular risk, the gains from preventative treatment are high.  

• Judgement of potential benefit from treatment is further confused by the observation that the elderly have less life-years to lose than younger people, but often value them more highly.  



Consequence

• Age should not be a factor (positive or negative) when judging the need for arterial risk management.  

•  However, reduced life expectancy from non-cardiovascular disease inevitably reduces the impact of cardiovascular risk.



12. History of vascular disease 

Significance

• People with a history of one form of vascular disease (e.g. ischaemic heart disease, peripheral vascular disease or cerebrovascular disease) are at high risk of others.  

• People with a history of ischaemic heart disease are at high risk of a fatal event.71

• Outcome is poorer in the presence of diabetes, particularly for ischaemic heart disease, due to poor left ventricular function.34  



Consequence

• This group has the greatest indication for aggressive management of the modifiable arterial risk factors.



13. Family history of vascular disease

Significance 

•  A family history of ischaemic heart disease or stroke is of considerable significance in people with Type 2 diabetes who are currently free from vascular disease. 

Consequence

• A careful history of first degree blood relatives suffering vascular events should be recorded. It should be made accessible to the risk factor management team at all times.



Determining Arterial Risk and Appropriate Intervention

Systematic determination of arterial risk

• The arterial risk factors to be assessed are discussed above and summarized in Table 7.

• Arterial risk should be assessed at diagnosis, referral and at annual review.

• Because of the number of risk factors to be assessed, complete assessment can only be guaranteed when structured records are used as a prompt.

• Results of such an assessment can then be recorded on a form compatible with the European (DIABCARE) standard,72 and used to support the development of quality care.

•  Risk is cumulative and broad assessment may be made by summing the number of high and medium risk factors. However, this may lead to underestimation of risk when risk factors are multiplicative (e.g. smoking doubles risk).

	At present, it is not possible to build a full quantitative model of arterial risk that could apply to different ages, ethnic groups and gender. The problem of whether factors are additive, multiplicative or subtractive, and associated or dependent, their number and possible variation with respect to environment and culture, may make this an insoluble computational task in the foreseeable future.



Making use of arterial risk assessment

• The results of arterial risk factor assessment should impact on four important areas of diabetes care.

	a.  Provision of information for the individual education of people with diabetes on their own health risk.

	b. Highlighting priorities in the choice of interventions to lower arterial risk.

	c. When intervention is not possible (i.e. with factors such as age or history of ischaemic heart disease), arterial risk assessment guides the level at which other risk factors should be treated, the extent and cost of the justifiable intervention, and the targets to be achieved.

	d. Repeated assessment, whether of individual risk factors or complete assessment at annual review, can be used to monitor success in reducing arterial risk.

•  Optimal use of arterial risk factor assessment requires the following:

	a. Good communication and rapport between the person with diabetes and other members of their (professional) management team. 

	b. Effective patient education programmes.

	c. Involvement of people with diabetes in choosing priorities for management and the appropriate interventions (lifestyle change and/or drug treatment).

	d. Support for lifestyle change, with a trial period initially, and time allowed for the individuals to learn how to adapt such interventions to their own circumstances, before considering drug treatment.

	e. Giving priority to interventions that can be expected to improve more than one risk factor (such as dietary changes and reducing alcohol consumption)

	f. Predicting and managing conflicts in arterial risk factor management (for example smoking and weight control).



Implementing change and patient-led planning

Planning and priorities

• Before drawing up a management plan, priorities need to be set by active and informed involvement of the person with diabetes.

• Discussion of the risk assessment results, and the available options for reducing arterial risk, are both necessary before it is possible to set priorities on which factors to address. 

•  The patient is particularly likely to want to be involved in any decisions requiring a change in lifestyle; without such involvement, commitment and successful change are unlikely.

• Discerning patients’ perception of their disease, and their ability to control it, are important in determining the balance between lifestyle change and drug therapy.

• A patient may make an informed choice not to change lifestyle or accept therapy, but this must be made on the basis of adequate education. 

• Once the priorities for addressing arterial risk have been established, a treatment plan can be developed, using both drug and non-drug treatment. 



�Achieving success

• The patient should generate some of the solutions to the problem of reducing arterial risk where possible; these solutions are more likely to be successful.

• Secondary goals are particularly important for the success of non-drug measures. For goals to be met, they need to make sense to the person concerned, and to fit in with the way that person runs their life. 

• Goals should be clearly defined and, when more complex, should comprise a series of simple, measurable, achievable, realistic and short-term steps. A suitable interval should be set to allow the goal to be reached. Follow-up visits to assess progress should then be programmed accordingly.

• At follow-up visits, a full risk profile assessment may be performed, but a simple measurement to assess progress towards goals in one or two factors is generally more useful. Biochemical results should be available at the time of the consultation.

• Positive feedback is needed to reinforce the motivation to continue with a lifestyle intervention programme. It may, therefore, be best to wait until a positive change in risk is likely to have occurred before performing and demonstrating a full risk assessment. 

• If progress towards the goals is slow, it may be necessary to re-negotiate them or even to reassess the overall plan.



Specific management interventions

Modifiable and non-modifiable risk factors

• Age, gender and ethnic group are non-modifiable risk factors; they will act to alter the priority and intensity with which other factors are managed.

• Microalbuminuria is modifiable, but the extent to which this might benefit arterial risk (as distinct from progression of diabetic nephropathy) is not known. Currently, its presence should affect the priority and intensity with which the other risk factors are managed.

• Modifiable risk factors therefore include smoking, blood pressure, blood glucose control, serum triglyceride and cholesterol levels, body mass index (body weight) and thrombotic risk.

• Interventions should, in general, always be applied for higher levels of risk in people with a reasonable life-expectancy. 

• Moderate levels of risk should also be reduced where possible, provided:

	a. there is reasonable life-expectancy

	b. one, or more, non-modifiable risk factor is present, or

c. one, or more, high-risk modifiable risk factor is present, but is not itself amenable to management in that individual.

• An exception is hyperglycaemia, for which intervention is usually indicated at moderate risk levels because of microvascular rather than major vessel disease.



Non-drug interventions

• In general, lifestyle modifications should be given a reasonable trial, with appropriate counselling and educational support, before drug therapy is introduced.

• Specific lifestyle interventions to consider for specific risk factors are: 

	For raised blood pressure: modification of dietary salt intake, appropriate calorie intake, control of excess alcohol intake.

	For high body mass index and/or abdominal adiposity: appropriate calorie intake, increased physical activity.	

	For blood glucose levels above target: appropriate calorie intake, control of excess free sugar intake, increased physical activity.

	For serum triglyceride levels above target:  appropriate calorie intake, control of free sugar intake, reduced saturated fat intake, high intake of foods containing antioxidants (fresh fruit and vegetables), control of excess alcohol intake, increased physical activity.

	For serum total (or LDL) cholesterol levels above target: appropriate calorie intake, reduced saturated fat intake.

	For smoking: reduction/cessation programme, nicotine substitution products, behavioural modification programme, alternative therapy (e.g. hypnosis, acupuncture).

• Permanent lifestyle change is a major burden to some people, but may become learnt and habitual (and welcomed) by others. Those in the first category will need continued counselling and educational support if they are to achieve their chosen goals.

• Some lifestyle changes are easiest to make at times of key life events and thus advantage should be taken of any opportunities that arise. 

	At diagnosis: motivation can be high for dietary change and cessation of smoking, if this offers the prospect of avoiding drug intervention.

	Following MI or ‘minor’ stroke: motivation may be particularly high to tackle arterial risk factors by dietary change or stopping smoking.

• Where conflicts occur in lifestyle management, sympathy will be needed. A degree of tolerance may be advisable towards small increases in weight (in addition to appropriate dietary advice) when stopping smoking, for example.



Drug interventions

• Aspirin is indicated for all people with cardiovascular disease, and may be beneficial in people with Type 2 diabetes and other arterial risk factors (unless specifically contraindicated).

• The success of other drug interventions is limited by:

	Professional and patient beliefs that taking a preparation constitutes ‘treatment’ and that, therefore, no further action or modification is necessary.

	Poor understanding of the purpose of drug therapy, due to inadequate education, with resulting failure to take the preparation prescribed regularly.

	Limited efficacy of many drugs, such as some fibrates, in the management of raised triglyceride levels, and most anti-hypertensive agents when blood pressure is well above target levels.

	Drug side-effects causing non-compliance or the need to reduce the dosage/failure to reach target dose.

	Continued progression of the underlying disease with age, in particular of deficient islet B-cell insulin secretion, and of rising systolic blood pressure.

• These problems can be limited and ameliorated by addressing them when therapeutic targets are not met.

• Conflict may arise if the management of one arterial risk factor worsens another. For example, patients with raised blood pressure not responding to lifestyle intervention should be given a trial of management with anti-hypertensive agents which do not worsen glucose tolerance or the lipid profile (avoid thiazides and (-adrenergic-blockers).

• Specific symptomatic and prophylactic management of established vascular disease, such as in people with ischaemic heart disease, is generally not affected by diabetes. The relatively greater impact of cardiac failure may, however, suggest the need for more aggressive management. Greater care is needed with ACE-inhibitors or (-blockers in people prone to peripheral vascular disease.

• Where a trial of therapy produces no measurable benefit, that therapy should be stopped, and the possible reasons for failure examined before starting another.

• Where the response to a drug is good, but inadequate (that is, a large improvement is needed), multiple therapy may be needed in addition to lifestyle intervention to reach target levels. Synergisms (e.g. ACE inhibitor and loop diuretics) and adverse interactions (e.g. fibrates and statins) need to be considered.

• Where a medium-term clinical outcome is improved by a drug that may worsen arterial risk factors (in particular, (-adrenergic blockers in the management of angina and post-myocardial infarction), then these drugs should be used in people with diabetes, unless alternatives are available (as in the management of hypertension).



Conclusions

• Care for people with Type 2 diabetes needs more focus on preventing cardiovascular disease.

• A management plan should be agreed with the individual, based on assessment of their risk factor profile.

• Successful cardiovascular risk reduction requires interventions that address agreed targets, and repeated review of the patient’s progress and risk factor profile.
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�Table 1. Arterial risk levels from serum lipid concentration

Risk�mmol/l�mg/dl��High����Serum total cholesterol*

 or

Serum triglycerides�> 6.5 



> 4.0 �> 250 



> 350 ��Moderate����Serum total cholesterol*, and serum triglycerides

or

Serum triglycerides, 

and serum total cholesterol�5.2–6.5

( 4.0



2.3–4.0 

( 6.5�200–250 

( 350



200–350 

( 250��Low����Serum total cholesterol*

and

Serum triglycerides		 �< 5.2	



< 2.3 �< 200 



< 200 ��

*Where LDL cholesterol is used in preference to total cholesterol, 

use > 4.5 mmol/l (> 175 mg/dl) as high risk, and 3.4–4.5 mmol/l 

(135–175 mg/dl) as moderate risk.�Table 2. Arterial risk levels from blood pressure measurements

Risk		mmHg

High		> 160/95 

Moderate	140/90 – 160/95 

Low		< 140/90 

�Table 3.	Arterial risk levels from blood glucose concentrations

Risk		HbA1c (%Hb)

High		> 8.5

Moderate		6.5–8.5%

Low		<6.5%

Assuming a DCCT standardized assay with an upper normal limit of 6.1%.

�Table 4.	Arterial risk levels from body mass index estimation

Risk		BMI (kg/m2)

High		>30.0

Moderate	25.0–30.0

Low risk 	<25.0

�Table 5.	Arterial risk levels from measurement of urine albumin excretion

Risk		Albumin	Albumin:creatinine ratio 

		(mg/l)		(mg/mmol)

				Men		Women

High		> 15		> 2.5		> 3.5

�Table 6.	Arterial risk levels from smoking

�PRIVATE ��Risk	�Cigarettes/day�Pipe/cigars��High	�> 10���Medium	�1–10�+��Low	�0�–���Table 7. A summary of the levels of risk assigned to different arterial risk factors in people with diabetes



Risk factor�Low risk�Moderate risk�High risk��Total serum cholesterol (mmol/l)�< 5.2�5.2–6.5�> 6.5��Serum triglycerides (mmol/l)�< 2.3�2.3–4.0�> 4.0��Blood pressure (mmHg)�< 140/90�140/90–160/95�> 160/95��Glycated haemoglobin (%Hb)a�< 6.5�6.5–8.5�> 8.5��Body mass index (kg/m2)�< 25.0�25.0–30.0�> 30.0��Raised albumin excretionb �����	(albumin, mg/l)�< 15�–�> 15��	(albumin:creatinine ratio, mg/mmol)�< 2.5c/3.5d�–�> 2.5c/3.5d��Smoking�Not smoking�1–10�> 10��Ethnic group�Europid�–�Non-Europid��Family history of arterial disease�None�Family history of MI/stroke�Previous MI/stroke/PVD��

a HbA1c: assumes a DCCT standardized assay (normal< 6.1%); bEarly morning urine sample; cMen; dWomen;. 

MI, myocardial infarction; PVD, peripheral vascular disease.
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