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Residual Risk Reduction initiative





Reducing Residual Vascular Risk: A Global Concern

Cardiovascular diseases (CVDs) are the leading cause of death worldwide.
 An estimated 17.5 million people died from CVDs in 2005, representing 30 percent of all global deaths.1 By 2015, almost 20 million people a year will die from CVDs, mainly from heart disease and stroke.1
Type 2 diabetes (T2D) is a condition that increases the risk of developing and dying from CVDs and affects more than 246 million people worldwide.
 This number is expected to reach 380 million by 2025.2 CVDs are responsible for nearly half of all deaths of people with diabetes.

The increase in CVDs and diabetes means the world is facing a massive challenge to minimize the mortality and morbidity associated with these chronic diseases. This challenge is further complicated by the fact that even when patients are managed optimally according to current standards of care, many of them experience a first or a recurrent macrovascular event.
,

In addition, patients with diabetes are at risk of developing microvascular complications including retinopathy, nephropathy and neuropathy which could lead to blindness, renal failure and non-traumatic amputations, respectively.

The significant risk of macrovascular events and microvascular complications that persists in patients despite current standards of care, achievement of LDL-C goals, and control of blood pressure and blood glucose, is known as residual vascular risk.4,5
Statin therapy does not eliminate cardiovascular risk

Since their introduction in the 1980s, the use of statins to reduce cardiovascular risk due to hypercholesterolemia and to slow the progression of atherosclerosis has gained ground. Statins are now the cornerstone of guidelines for the management of cardiovascular risk.
,
,
,
,
,
 However, despite achievement of low-density lipoprotein cholesterol (LDL-C) goals, treatment with statins fails to eliminate the majority of CVD events in patients with established CVD or T2D.
,
 A recent meta-analysis of statin trials showed that while a reduction of LDL-C by 1 mmol/L reduces the relative risk of major coronary events by 23 percent, it still leaves a significant unaddressed cardiovascular residual risk.13
HDL-cholesterol, triglycerides and residual macrovascular risk

More and more evidence suggests that a major contributor to residual vascular risk is atherogenic dyslipidemia, characterized by elevated triglycerides (TG) and low high-density lipoprotein cholesterol (HDL-C) levels.
,
,
,
 Atherogenic dyslipidaemia is not effectively addressed with a statin, is common and remains a predictor of CVD in people with diabetes, or metabolic syndrome.
,
,

Low HDL-C and high TG levels are individually associated with increased cardiovascular risk, even in patients with low LDL-C levels.
,
 Epidemiological studies have conclusively established that a low level of HDL-C (less than 40 mg/dL in men and less than 50 mg/dL in women) is an independent risk factor for CHD.
,
 For every 1 mg/dL decrease in plasma levels of HDL-C, there is a two to three percent increase in the risk of CHD, independent of other risk factors, including LDL-C.

There is also extensive evidence that the presence of elevated TG is an independent risk factor for CVD, contributing risk beyond LDL-C and HDL-C.17 The Prospective Cardiovascular Münster (PROCAM) cohort which followed 50,000 healthy participants to investigate coronary artery disease and stroke risk factors, confirmed that the impact of elevated TG on coronary artery disease (CAD) risk was maintained even when adjusted for HDL-C levels.

The TNT and TIMI-22 studies identified a residual CV risk associated with uncontrolled HDL-C and TG, despite well-controlled LDL-C.19,21 TNT highlighted that even in patients with very low LDL-C (less than 70 mg/dL) on a high-dose statin, HDL-C remains an important determinant of cardiovascular risk.19 Additionally, in the PROVE IT-TIMI 22 study, TG levels above 200 mg/dL were associated with a higher risk of recurrent CHD events in patients with very low LDL-C (70 mg/dL).21 Thus, there is an HDL-C- and TG-associated residual risk that is not adequately addressed by statin treatment.19,21
Actively addressing atherogenic dyslipidemia may therefore have a positive effect on the residual vascular risk that persists after successful statin therapy has reduced LDL-C to target levels.4,5
Lipid factors implicated in residual microvascular risk

Converging data suggest that atherogenic dyslipidemia also plays an important role in the development of microvascular residual risk in patients with T2D.
,
,
 Elevated TG levels are an independent risk factor for albuminuria in T2D, while higher levels of HDL-C may be protective against the development of albuminuria in type 1 diabetes.
,
 Elevated levels of TG are associated with increased risk of diabetic neuropathy and are predictive of the development and progression of diabetic nephropathy as well as of the need for future renal replacement therapy.
,
,
 The severity of retinopathy is also positively associated with TG and negatively associated with HDL-C.
,
 Furthermore, elevated fasting TG and low HDL-C levels have been reported to be associated with autonomic neuropathy in type 1 diabetes patients.
 
Current prevention strategies for residual microvascular risk

Guidelines support a role for tight control of glycemia and blood pressure to prevent the development and slow the progression of diabetic microvascular complications.
,
,
,
,
 The STENO-2 study demonstrated that long-term, intensified intervention targeting multiple risk factors (including LDL-C) reduced the risk of cardiovascular events and microvascular complications in patients with T2D. However, microvascular complications still developed or progressed in up to 34 percent of patients after 8 years of treatment and in up to 50 percent after 13 years of follow-up.
,
 More recently, the ADVANCE trial showed that although intensive glycemic control did reduce the risk of nephropathy by 21 percent, it had no significant effect on retinopathy.
 Statins do show some benefit on nephropathy but have not been shown to significantly impact other microvascular complications of diabetes, even at doses which significantly reduce macrovascular complications.
,
,
,
,
 However none of these trials were designed to address this question.
Establishing the extent and impact of residual vascular risk

Epidemiological studies are seeking to quantify the contribution of atherogenic dyslipidemia to coronary risk. One important study of cardiovascular epidemiology, the Prospective Cardiovascular Münster (PROCAM) study has analyzed data from 50,000 subjects in Germany followed over 25 years and developed a scoring system for predicting global CHD risk.15
The PROCAM study showed that HDL-C is an important driver of CHD risk and exerts a much stronger influence on CHD risk in individuals with CVD risk factors.15 The PROCAM study also demonstrated that elevated TG levels are an independent risk factor for CHD events, regardless of HDL-C or LDL-C levels.
,
,

The Residual Risk Reduction initiative (R3i), a worldwide, academic, multidisciplinary, non-profit organization has funded a new analysis from the PROCAM data that will quantify the residual risk attributable to HDL-C and TG after other risk factors are accounted for. The R3i is also conducting REALIST – REsiduAl risk LIpids and Standard Therapies, two retrospective epidemiological surveys designed to gather new data on the lipid-related residual macro- and microvascular risk that persists in patients receiving current standards of care.

REALIST is a unique program that will characterize the lipid-related residual vascular risk on a large geographical scale. The macrovascular survey is investigating the prevalence of low levels of HDL-C or elevated levels of TG in patients with CHD whose LDL-C is nearly at goal, with or without statin treatment, as well as the risk of cardiovascular events that is attributable to HDL-C or TG.

The microvascular survey is examining both the prevalence of atherogenic dyslipidemia in patients with T2D nearly at goal for LDL-C, with or without statin treatment, presenting with at least one microvascular complication (retinopathy, maculopathy or nephropathy) and the contribution of atherogenic dyslipidemia to microvascular disease. This study will conduct an exploratory analysis of diabetic neuropathy data given the difficulties in establishing it with certainty in retrospective analysis.
Early findings from REALIST will be presented at the European Society of Cardiology (ESC) annual congress in Barcelona, September 2009.

Ongoing trials on residual vascular risk management

A number of trials are evaluating whether a combination of lipid-modifying treatments that addresses all three lipid parameters – LDL-C, HDL-C and TG – can reduce residual vascular risk.

The lipid arm of the Action to Control CardiOvascular Risk in Diabetes (ACCORD) trial aims to determine whether simvastatin plus fenofibrate is more efficacious in reducing cardiovascular events and microvascular complications than simvastatin alone in patients with type 2 diabetes. Results of the ACCORD-Lipid should be released by the end of 2009 or the beginning of 2010.
The Atherothrombosis Intervention in Metabolic Syndrome with Low HDL/High Triglycerides and Impact on Global Health Outcomes (AIM-HIGH) trial is testing whether the combination of extended-release niacin plus simvastatin is superior to simvastatin alone in delaying the time to a first major cardiovascular event in patients with atherogenic dyslipidemia.
Treatment of HDL-C to Reduce the Incidence of Vascular Events (HPS2-THRIVE) trial is investigating whether combining niacin with laropiprant, a drug that minimizes the side-effects of niacin, can reduce residual macrovascular risk among people already taking treatment to lower LDL-C levels.
References
� World Health Organization [Internet]. Cardiovascular diseases Fact sheet N°317 [© WHO 2009, February 2007; cited July 2009, about two screens]. Available at � HYPERLINK "http://www.who.int/mediacentre/factsheets/fs317/en/index.html" ��http://www.who.int/mediacentre/factsheets/fs317/en/index.html�. 


� Diabetes Atlas: Prevalence and Projections [report on the Internet]. Brussels: International Diabetes Federation; © 2009, [cited August 2009, about two screens, last accessed 7th August 2009]. Available at � HYPERLINK "http://www.eatlas.idf.org/index2983.html" ��http://www.eatlas.idf.org/index2983.html�


� Morrish NJ, Wang SL, Stevens LK, Fuller JH, Keen H. Mortality and causes of death in the WHO multinational study of vascular disease in diabetes. Diabetologia 2001;44 Suppl 2:S14-S21.


� Fruchart JC, Sacks F, Hermans MP, Assmann G, Brown WV, Ceska R, et al. The Residual Risk Reduction Initiative: a call to action to reduce residual vascular risk in patients with dyslipidemia. Am J Cardiol. 2008;102 (Suppl):1K-34K.


� Fruchart JC, Sacks F, Hermans MP, Assmann G, Brown WV, Ceska R, et al. The Residual Risk Reduction Initiative: a call to action to reduce residual vascular risk in patients with dyslipidemia. Diab Vasc Dis Res. 2008; 5:319-35


� Diabetes Atlas (Second Edition). Complications [report on the Internet]. International Diabetes Federation Brussels c 2009. [cited August 2009, about two screens.Last accessed 7th August 2009] Available at: � HYPERLINK "http://www.eatlas.idf.org/index711b.html" ��http://www.eatlas.idf.org/index711b.html�


� National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III). Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III) final report. Circulation. 2002;106:3143-421.


� European guidelines on cardiovascular disease prevention in clinical practice. Executive summary. EHJ 2007; 28:2375-2414.


� Smith SC, Allen J, Blair SN et al. AHA/ACC guidelines for secondary prevention for patients with coronary and other atherosclerotic vascular disease: 2006 update. Circulation 2006;113:236-72.


� Buse JB, Ginsberg HN, Bakris GL et al, American Diabetes Association. Primary prevention of cardiovascular diseases in people with diabetes mellitus. A Scientific Statement from the American Heart Association and the American Diabetes Association. Circulation 2007;115:114-126..


� American Diabetes Association. Standards of medical care in diabetes-2008. Diabetes Care 2008;31:S12-S54.


� Ryden L, Standl E, Bartnik M Van den Berghe G, Betteridge J, de Boer MJ et al on behalf of the Task Force on Diabetes and Cardiovascular Diseases of the European Society of Cardiology (ESC) and of the European Association for the Study of Diabetes (EASD). Guidelines on diabetes, prediabetes, and cardiovascular disease: executive summary. Eur Heart J 2007;28:88-136.


� Baigent C, Keech A, Kearney PM, Blackwell L, Buck G, Pollicino C, et al for the Cholesterol Treatment Trialists' (CTT) Collaborators. Efficacy and safety of cholesterol-lowering treatment: prospective meta-analysis of data from 90,056 participants in 14 randomised trials of statins. Lancet. 2005;366:1267-78.


� Cholesterol Treatment Trialists' (CTT) Collaborators, Kearney PM, Blackwell L, Collins R, Keech A, Simes J, Peto R, et al. Efficacy of cholesterol-lowering therapy in 18,686 people with diabetes in 14 randomised trials of statins: a meta-analysis. Lancet. 2008;371:117-25.


� Assmann G, Schulte H, Cullen P, Seedorf U. Assessing risk of myocardial infarction and stroke: new data from the Prospective Cardiovascular Münster (PROCAM) study. Eur J Clin Invest 2007;37:925-32.


� Assmann G, Schulte H, Seedorf U. Cardiovascular risk assessment in the metabolic syndrome. Results from the Prospective Cardiovascular Münster (PROCAM) study. Int J Obes 2008;32:S11-S16


� Sarwar N, Danesh J, Eiriksdottir G et al. Triglycerides and the risk of coronary heart disease: 10,158 incident cases among 262,525 participants in 29 Western prospective studies. Circulation 2007;115:450-8.


� Jenkins AJ, Rowley KG, Lyons TJ, Best JD, Hill MA, Klein RL. Lipoproteins and diabetic microvascular complications. Curr Pharm Des 2004;10:3395-418.


� Barter PJ Gotto AM, LaRosa JC et al. Treating to New Targets Investigators. HDL cholesterol, very low levels of LDL cholesterol, and cardiovascular events. N Engl J Med 2007;357:1301–10


� Ninomiya JK, L’Italien G, Criqui MH, Whyte JL, Gamst A, Chen RS. Association of the metabolic syndrome with history of myocardial infarction and stroke in the Third National Health and Nutrition Examination Survey. Circulation 2004;109:42-6.


� Miller M, Cannon CP, Murphy SA et al. Impact of triglyceride levels beyond lowdensity lipoprotein cholesterol after acute coronary syndrome in the PROVE-IT TIMI 22 trial. J Am Coll Cardiol 2008;51:724-30.


� Cullen P. Evidence that triglycerides are an independent coronary heart disease risk factor. Am J Cardiol. 2000;86:943-9.


� Boden WE. High-density lipoprotein cholesterol as an independent risk factor in cardiovascular disease: assessing the data from Framingham to the Veterans Affairs High--Density Lipoprotein Intervention Trial. Am J Cardiol. 2000;86:19L-22L.


� Gordon T, Castelli WP, Hjortland MC, et al. High density lipoprotein as a protective factor against coronary heart disease. The Framingham Study. Am J Med. 1977;62:707–714.


� Assmann G, Cullen P, Schulte H. Simple scoring scheme for calculating the risk of acute coronary events based on the 10-year follow-up of the PROCAM Study. Circulation 2002;105:310-5.


� Gordon DJ, Probstfield JL, Garrison RJ et al. High-density lipoprotein cholesterol and cardiovascular disease. Four prospective American studies. Circulation 1989;79:8-15.


� Assmann G, Schulte H. Relation of high-density lipoprotein cholesterol and triglycerides to incidence of atherosclerotic coronary artery disease (the PROCAM experience). Am J Cardiol 1992;70:733-7.


� Cheung N, Wang JJ, Klein R et al. Diabetic retinopathy and the risk of coronary heart disease. The Atherosclerosis Risk in Communities Study. Diabetes Care 2007;30:1742-6.


� Cheung N, Rogers S, Couper DJ. Is diabetic retinopathy an independent risk factor for ischemic stroke? Stroke 2007;38:398-401.


� Juutilainen A, Lehto S, Rönnemaa T et al. Retinopathy predicts cardiovascular mortality in type 2 diabetic men and women. Diabetes Care 2007;30:292-9.


� Retnakaran R, Cull CA, Thorne KI et al. Risk factors for renal dysfunction in type 2 diabetes. UK Prospective Diabetes Study 74. Diabetes 2006;55:1832-9.


� Molitch ME, Rupp D, Carnethon M. Higher levels of HDL cholesterol are associated with a decreased likelihood of albuminuria in patients with long-standing type 1 diabetes. Diabetes Care 2006;29:78-82


� Tesfaye S, Chaturvedi N, Eaton SE et al. Vascular risk factors and diabetic neuropathy. N Engl J Med 2005;352:341-50.


� Kempler P, Tesfaye S, Chaturvedi N et al. Autonomic neuropathy is associated with increased cardiovascular risk factors: the EURODIAB IDDM Complications Study. Diabet Med 2002;19:900-9.


� Cusick M, Chew EY, Hoogwerf B et al. Risk factors for renal replacement therapy in the Early Treatment Diabetic Retinopathy Study (ETDRS). ETDRS 26. Kidney Int 2004;66:1173-9.


� Davis MD, Fisher MR, Gangnon RE et al. Risk factors for high-risk proliferative diabetic retinopathy and severe visual loss. Early Treatment Diabetic Retinopathy Study Report 18. Invest Ophthalmol Vis Sci 1998;39:233-52.


� Lyons TJ, Jenkins AJ, Zheng D, Lackland DT, McGee D, Garvey WT et al. Diabetic retinopathy and serum lipoprotein subclasses in the DCCT/EDIC cohort. Invest Ophthalmol Vis Sci. 2004;45:910-8


� Hadjadj S, Duly-Bouhanick B, Bekherraz A et al. Serum triglycerides are a predictive factor for the development and the progression of renal and retinal complications in patients with type 1 diabetes. Diabetes Metab 2004;30:43-51


� The UKPDS Group. Intensive blood glucose control with sulphonylureas or insulin compared with conventional treatment and risk of complications in patients with type 2 diabetes. UKPDS 33. Lancet 1998;837-53.


� The Diabetes Control and Complication Trial Research Group. The absence of glycemic threshold for the development of long-term complications: the perspective of the Diabetes Control and Complications Trial. Diabetes 1996;45:1289-98.


� UKPDS. Tight blood pressure control and risk of macrovascular and microvascular complications in type 2 diabetes: UKPDS report No. 38. BMJ 1998;317:703-13.


� Schrier RW, Estacio RO, Esler A Mehler P. Effects of aggressive blood pressure control in normotensive type 2 diabetic patients on albuminuria, retinopathy and strokes. Kidney Int 2002;61:1086-97.


� Stratton IM, Cull CA, Adler AI et al. Additive effects of glycaemia and blood pressure exposure on risk of complications in type 2 diabetes: a prospective observational study (UKPDS 75). Diabetologia 2006;49:1761-9.


� Gaede P Vedel P, Larsen N, Jensen GV, Parving HH, Pedersen O. Multifactorial intervention and cardiovascular disease in patients with type 2 diabetes. N Engl J Med 2003;348:383–93


� Gaede P Lund-Andersen H, Parving HH, Pedersen O. Effect of a multifactorial intervention on mortality in type 2 diabetes. N Engl J Med 2008;358:580–91


� Patel A, MacMahon S, Chalmers J, Neal B, Billot L, Woodward M, et al. Intensive blood glucose control and vascular outcomes in patients with type 2 diabetes. N Engl J Med. 2008;358:2560-2572.


� Sandhu S S, Wiebe N, Fried LF, Tonelli M.. Statins for improving renal outcomes: a meta-analysis. J Am Soc Nephrol 2006; 17: 2006-16


� Tonelli M, Isles C, Craven T, Tonkin A, Pfeffer MA, Shepherd J, et al. Effect of pravastatin on rate of kidney function loss in people with or at risk for coronary disease. Circulation 2005; 112:171-8


� Shepherd J, Kastelein JJ, Bittner V, Deedwania P, Breazna A, Dobson S, et al; Treating to New Targets Investigators. Effect of intensive lipid lowering with atorvastatin on renal function in patients with coronary heart disease: the Treatingto New Targets (TNT) study. Clin J Am Soc Nephrol 2007; 2:1131-9


� Colhoun HM, Betteridge DJ, Durrington PN, Hitman GA, Neil HA, Livingstone SJ, et al on behalf of the CARDS investigators. Primary prevention of cardiovascular disease with atorvastatin in type 2 diabetes in the collaborative atorvastatin diabetes study (CARDS): multicentre randomised placebo-controlled trial. Lancet 2004;364:685– 96.


� 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.


� Assmann G, Cullen P, Schulte H. The Münster Heart Study (PROCAM). Results of follow-up at 8 years Eur Heart J. 1998,19 Suppl A:A2-11


� Assmann G, Schulte H, von Eckardstein A, Huang Y. High-density lipoprotein cholesterol as a predictor of coronary heart disease risk. The PROCAM experience and pathophysiological implications for reverse cholesterol transport. Atherosclerosis. 1996;124 Suppl:S11-20


� Assmann G. Calculating global risk: the key to intervention. Eur Heart J Suppl F 2005; F9-F14





PAGE  

