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Residual vascular risk ïour definition

The significant residual risk of macrovascular events

and microvascular complications which persists in 

most patients despite current standards of care 

including achievement of low-density lipoprotein 

(LDL-C) goal and intensive control of blood pressure 

and blood glucose

Endorsed by the Members of R3i International Steering Committee



Why should we be concerned about 

Residual Vascular Risk today?



Residual macrovascular risk remains 
high in patients at LDL-C goal

Lowering LDL-C by 1 mmol/L (approx 40 mg/dL) with statins reduces 

major coronary events by 23%, leaving CV residual risk of 77%1

1.  Baigent C et al. Lancet  2005;366:1267ï78.



2 to 4-fold
increase in

cerebrovascular
disease and stroke

Leading cause of
non-traumatic
limb amputations
60% new cases p.a.

Diabetic

Retinopathy

Leading cause of
blindness in adults
24,000 new cases 
p.a. in US

Leading cause of
end-stage renal
disease in adults
44% new cases p.a.

Cardiovascular

Disease

8 out of 10 diabetic
patients die from

cardiovascular
events 

5-10 years reduction 
in life expectancy 

NIDDK, National Diabetes Statistics fact sheet. HHS, NIH, 2006.
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Residual vascular risk is critically important in 

diabetics



Economic burden of microvascular complications

Retinopathy

Annual cost

Euros 3.51 billion (Germany) 

Happich M. Graefes Arch Clin Exp Ophthalmol 2008;246:151-9.

Nephropathy

Annual cost

US$ 933 million (UK)

US$ 15.0 billion (USA)

Gordois A. J Diabetes Complications 2004;18:18-26 .

Peripheral neuropathy

Annual cost

US$ 10.1 billion (USA)

Gordois A. Diabetes Care 2003;26:1790-1795.



Multifactorial interventions (including statins) fail 
to prevent microvascular disease in ± 50% of 

patients with T2DM1,2

1. Gaede P et al. N Engl J Med 2003;348:383-93.

2. Gaede P et al. N Engl J Med 2008;358:580-91.

STENO - 2 Study: Despite intensive treatment with OAD, antiHT, LLD + diet and 
lifestyle, after mean follow -up of 13.3 years still:

¸ 51% progression  of retinopathy 

¸ 25% development of nephropathy

¸ 55% progression of peripheral neuropathy
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Alarming worldwide epidemic of diabetes



What is the  role of atherogenic dyslipidemia 

in Residual Vascular Risk?



Defining atherogenic dyslipidemia

ÁAtherogenic dyslipidemia is characterized by1:

VLow levels of HDL-C

VElevated triglycerides 

ÁCommon in patients with established cardiovascular 
disease2

ÁTypical in patients with type 2 diabetes or metabolic 
syndrome

ÁImplicated in the pathogenesis of diabetic 
microvascular disease

1.  Austin MA et al. Circulation 1990;82:495-506.

2.  Ninomiya JK et al. Circulation 2004;109:42-62.



1. Miller M et al. J Am Coll Cardiol 2008;51:724-30.

PROVE IT-TIMI 22 study: Despite achieving LDL-C <70 mg/dL (1.8 mmol/L) with high-

dose statins, patients with TG Ó200 mg/dL (2.3 mmol/L) show a 56% increase in the risk 

of death, MI or ACS1

Elevated triglycerides increase macrovascular  

residual risk independent of LDL-C



1. Assmann G et al. Eur Heart J Suppl 2006;8(SupplF):F40-6.

PROCAM study: Low HDL-C is an independent predictor of CHD risk even when LDL-C 

is low1

Low HDL-C increases macrovascular residual 
risk independent of LDL-C



HDL-C is an important contributor to 
MACROvascular residual risk

TNT study: CV event rate was reduced by 39% in the highest HDL-C 

quintile compared with the lowest (HR: 0.61, 95% CI: 0.38-0.97) even in patients with 

low LDL-C (<70 mg/dL or 1.8 mmol/L)1

1. Barter P et al. TNT sub-analysis. N Engl J Med 2007;357:1301-10.



Todayôs challenge

How can we reduce the significant Residual

Risk of fatal and non-fatal macro- and 

micro-vascular events in patients already receiving 

ǘƻŘŀȅΩǎ ōŜǎǘ ŎŀǊŜΚ



R3i offers you the unique opportunity 

to respond to this challenge through:

ÁRESEARCHcreating the evidence on which to base 
better intervention strategies

ÁEDUCATIONto translate current and future 
knoweldge into improved daily patient care

ÁADVOCACYto include this evidence in guidelines and 
treatment protocols



The Rįi is ané

ÁAcademic

ÁWorldwide

ÁMultidisciplinary

ÁResearch Driven

ÁEducation Focused

ÁPublic Advocacy 

ÁNon-profit Foundation 



What is the mission of the R3i?

To reduce the significant residual risk of

MACROvascular events and MICROvascular

complications that persist in most patients despite

receiving current standard-of-care including

achievement of low-density lipid (LDL-C) goal and

intensive control of blood glucose and blood pressure



By:

ÁProviding an academically stimulating environment

ÁEngaging the global and local healthcare community 

ÁGaining a commitment to vigorous action

ÁIncreasing knowledge and awareness of physicians, 
patients and policy makers worldwide

We will improve and extend 

the lives of millions of people worldwide

How will we achieve our mission?



R3i: A worldwide, academic, multidisciplinary 

Foundation

ÁLed by a Board of Trustees and an 
International Steering Committee of 20 
members

ÁEngaged in three major areas of activity

VResearch

VEducation

VAdvocacy



R3i: International Steering Committee
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R3i: Organization and programs

* : Cardiology, diabetology, lipidology, endocrinology, 

ophthalmology, nephrology, epidemiology, basic science

R3i Organization

ISC

NSCs

National specialists

PCPs

International Steering 

Committee*:
3 officers and 20 Scientific Members

National Steering 

Committees

National 

Faculties

Residual Risk Reduction 

Programs

Research Education Advocacy

Worldwide 

epidemiologi

cal surveys

Global 

educational 

programs, 

CME, website, 

conferences, 

webinars

Publications, 

guidelines, 

treatment 

algorithms

Interaction with Healthcare Community



R3i: National organizations

ÁR3i National Steering Committees

VTake part in the design of global R3i projects 

VDefine and implement national  R³i activity plan 
in collaboration with R³i Faculty members

ÁR3i National Faculties 

VDisseminate R³i medical education programs to 
Primary Care Physicians



R3i: National organizations



ÁTwo global epidemiological studies 
VInvolving a large number of countries around the world

VConducted by Harvard Medical School

VMACROvascular epidemiological study

- to establish the risk of macrovascular events attributable to 
high TG and/or low HDL-C in patients optimally treated 
according to current standard of care

VMICROvascular epidemiological study

- to establish the risk of microvascular complications attributable 
to high TG and/or low HDL-C in patients with T2D optimally 
treated according to current standard of care

R3i Research: the REALIST studies



Macrovascular Risk Associated with

Atherogenic Dyslipidemia In Patients

with Heart Disease: Initial REALIST Study 

Results



To determine whether low HDL-C or 

elevated TG levels are associated with a 

significant risk of coronary events in 

patients at goal for LDL-C (Ò3.4  mmol/L or 

130 mg/dL)

26

MACROvascular Study 
Objectives



MACROvascular Study

ÁCases : 
VAdult male and female patients with a 

first or subsequent coronary event 
(acute coronary syndrome including MI)

VLDL-/ ҖоΦп ƳƳƻƭκ[ όмол ƳƎκŘ[ύ

V With or without statin therapy 

ÁControls
VPatients free of coronary events

VHospitalized for other reasons

VLDL-/ ҖоΦп ƳƳƻƭκ[ όмол ƳƎκŘ[ύ

VTreated or not for elevated LDL-C 

ÁMatched for:

VAge

VGender

VDiabetes status

VLDL-C levels (<70mg/dL, 70Ó LDL-C <100 mg/dL, 100 ÓLDL-C Ò130 mg/dL)



Patientsô Characteristics

Cases Controls

N 170 175

Male (%) 75 48

White (%) 88 75

Age 66 66

Total CHOL (mg/dL ïmmol/L) 139 ï3.6 160 ï4.1

LDL-C (mg/dL ïmmol/L) 73 ï1.9 87 ï2.2

HDL-C (mg/dL ïmmol/L) 37 ï1.0 47 ï1.2

TG  (mg/dL ïmmol/L) 147 ï1.6 136 ï1.5

Lipid lowering drugs at 

admission (%)
48 26



Each Higher TG Quintile Represents a 

Coronary Risk Increase of 20%

Categorical and linear measures of TG effect on CHD risk, with matching for LDL-C, age, race, gender



Each Lower HDL-C Quintile Represents a 

Coronary Risk Reduction of 40%

Categorical and linear measures of HDL effect on CHD risk, with matching for LDL-C, age, race, gender



Synergistic Impact of High TG and Low HDL-C on 

Coronary Risk
Greater than the sum of their individual effects

TG quintile

(22-72] (72-102] (102-133] (133-190] (190-838]

HDL

quintile

(53-94] 1.0 1.0 0.9 0.9 0.9

(42-53] 1.2 1.3 1.4 1.5 1.6

(36-42] 1.4 1.7 2.0 2.5 3.0

(30-36] 1.7 2.2 3.0 4.1 5.5

(7-30] 2.0 2.3 4.5 6.7 10.2

10 x increase in risk



Initial Findings of the Macrovascular Residual 

Risk Study: Conclusions

ÁConfirmation of these initial results sought globally 

in REALIST Study

ÁConfirmation of synergistic impact of high TG and 

low-HDL-C could motivate new emphasis or 

lowering TG and raising HDL-C

VNew efforts to improve diet, increase exercise and 

lose weight

VRevising pharmaceutical strategies



ÁTo determine whether low HDL-C or elevated TG 

levels are associated with a significant residual 

risk of microvascular complications after 

adjustment for other risk factors in patients with 

type 2 diabetes at near goal for LDL-C

33

MICROvascular Study 

Objectives



Lipid Profiles and Microvascular Complications
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Cases

N = 127

Controls

N = 190

p

LDL cholesterol (mg/dL) 91 ± 23 89 ± 23 NS

HDL cholesterol (mg/dL) 43 ± 14 47 ± 13 0.0097

Triglycerides (mg/dL) 181 ± 85 144 ± 83 0.0001

Controls versus patients with diabetic retinopathy

Cases

N = 68

Controls

N = 190

p

LDL cholesterol (mg/dL) 93 ±
23

89 ± 23 NS

HDL cholesterol (mg/dL) 45 ± 12 47 ± 13 NS

Triglycerides (mg/dL) 179 ± 97 144 ± 83 0.0047

Controls versus patients with diabetic nephropathy



MICROvascular Study  Conclusions

ÁThese preliminary data suggest that both nephropathy and 

retinopathy are associated with elevated TG and/or low 

HDL-C in patients with type 2 diabetes at goal for LDL-C

ÁAdditional data are currently being collected worldwide 

ÁOnce available, analysis of the full set of data will be 

performed

ÁConfirmation of the link between atherogenic dyslipidemia 

and microvascular complications could lead to changes in: 

VThe way we assess the microvascular risk of our patients 

VThe way we treat them



Recommendations of the R3i to improve 

management of residual vascular risk

ÁInitiate lifestyle modificationas a first step

ÁNormalize HbA1Cand blood pressure

ÁImprove achievement of lipid goals. Addition of a 
fibrate, niacin or omega 3 fatty acids to statin 
therapymay be useful. Clinical outcomes studies of
combinations are in progress.

ÁIntervene earlierin the disease process with lifestyle 
modification and drug therapy

36



üά[ƻǿŜǊ ƛǎ ōŜǘǘŜǊέ Κ

Á Lowering LDL threshold from 100 to 70 
mg/dL has brought additional reduction 
in macrovascular disease, especially in 
high-risk patients (TNT)

Á has no impact on microvascular disease 
reported so far

Á does not wipe out the HDL-related 
macrovascular RR with Atorvastatin 
(recent TNT analyses) but not with 
pitavastatin.

Which strategy to reduce 

the Lipid-Related Residual Risk ?

ü HDL- or HDL/TG-targeted 

therapy ?

Á CETP inhibition: dead-end 

street?

Á Rimonabant tackling HDL/TG 

via abdominal obesity : 

tolerance issues

Á Niacin: hot flushes? Tolerance 

of new PG inhibitor?

Fibrates most logical choice as add-on 

therapy or in combination with statins

Small, dense

LDL
TG

HDL-C


