
Global Causes of Death

ÅNCDs cause 64% (35 million) of global deaths 
Å80% (28 million) are in LMICs

ÅNCDs will cost the world $47 trillion over the next 20 years
ÅCVD is responsible for around one third of all deaths worldwide

2011

ñThe inescapable conclusion is that an epidemic of 
premature CV disease is developing, the brunt of 

which will be borne by low and middle income 
countriesò.



ñThe human race has had long 

experience and a fine tradition 

in surviving adversity; we now 

face a task for which we have 

little experience, the task of 

surviving prosperityò
Alan Gregg (1890-1957) 
Rockefeller Foundation

CVD Prevention: Challenge!
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CVD Prevention Opportunity!



Coronary Heart Disease Mortality
in Beijing 1984-1999

Critchley J.  Circulation, 2004;110:1236-1244
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Cholesterol           77%

1822 Extra deaths Attributable

to Risk Factor Changes

Diabetes 19%

BMI 4%

Smoking 1%

642 fewer deaths by treatments

AMI treatments                                     41%

Hypertension treatment     24%

Secondary prevetion                           11%

Heart failure                                          10%

Aspirin for Angina 10%

Angina: CABG & PTCA              2% 



Forecasting Future CVD Costs in USA

Heidenreich Circ 2011; 123: 933-944
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staff health insurance 



Modifiable Risk Factors:
Prevention Opportunity

INTERHEART Lancet 2004
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9 RFs accounted for 90% of 

MI in men and 94% in women

Age 

Gender

Smoking

Cholesterol

BP

Diabetes

15152 MI patients in 52 countries



Lifetime Atherosclerosis Management

Ç Treat to Lower Levels

ÇTreat multiple Risk Factors

ÇStart Earlier



New Lancet Statin Efficacy and Safety Study

Mean 1-year LDLC difference

Between treatment groups (mmol/L)
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5 trials with LDL 

reduction at 1year >1.1 

mmol/L

(average: 1.4 mmol/L)

17 trials with LDL 

reduction at 1year <1.1 

mmol/L

(average: 0.9 mmol/L)

5 trials with further 

LDl reduction

(average: 0.5 mmol/L)

Lancet September 2016



Matthijs Boekholdt J Am Coll Cardiol 2014; 64: 485ï94 

Very Low Levels of Atherogenic Lipoproteins 
and the Risk for CV Events

A Meta-Analysis of Statin Trials 



Evolocumab in Hyperlipidemia as Add-On Therapy 

(DESCARTES Study)

Blom NEJM 2014; 370: 1809-1819



Residual Risk in TNT Study

Mora Circ 2012; 125: 1979-1987

Increased Risk RR Range

Older age 1.13 1.04-1.23

Increased BMI 1.09 1.02-1.17

Male Sex 1.33 1.07-1.65

Increased BP 1.38 1.17-1.63

DM 1.33 1.11-1.60

Baseline ApoB 1.19 1.11-1.28

BUN 1.10 1.03-1.17

+ Current smoking, CVD and CCB use

Decreased Risk RR Range

High dose statin 0.82 0.70-0.94

Aspirin 0.67 0.56-0.81

Baseline ApoA-1 0.91 0.84-0.99



640M also have other 
uncontrolled CV risk factors

80%

800 million people (1 in 8) have a BP Ó140/90 mmHg

Coexistence of Multiple CV Risk Factors



Pathophysiology: Additive Effect of 
Cholesterol and BP on  CHD Risk

Neaton et al. Arch Intern Med. 1992;152:56-64.
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ASCOT-LLA: non-fatal MI and fatal CHD

Sever PS, et al. Lancet 2003;361:1149ï58



Tuzcu  Circ 2001 103:2075-10
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Most of us have Arterial Disease!



Framingham Heart Study :Lifetime Risk
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Lloyd-Jones Circ. 2006; 113: 791-798



LDL Cholesterol and Coronary Heart Disease among 

Black Subjects by PCSK9142X or PCSK9679X Allele

LDL Cholesterol in Black Subjects (mg/dl)

PCSK9142X or PCSK9679X
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ÇExposure to CV RFs over time is key

ÇCompound interest from early management



Ference J Am Coll Cardiol. 2015; 65: 1552ï61

Benefit from Lifetime Lower LDLc



Ference J Am Coll Cardiol 2015; 65: 1552ï61

LDL EXposure is Key!

Effect of Lower LDL-C Mediated by Polymorphisms in NPC1L1, HMGCR, or Both



Silverman JAMA 2016; 316: 1289-1297

Trial Support for Lower LDLc
Irrespective of Approach



HOPE-3 Studies: NEJM April 2016

ñBecause of the short follow 

up of trial the probable life 

time benefit of continuous 

treatment is much larger than 

the benefit observed during 

trialsò

ñThe size of the intermediate 

risk population eligible for 

primary prevention is 

enormous. Three quarters of 

men over 55 and women over 

60 would be eligible based on 

HOPE-3 criteriaò

Salim Yusuf



Heart Protection Study Collaborative Group 

Lancet 2011; 378: 2013ï20

HPS: Effects on 11-year Mortality and Morbidity Of Lowering

LDL Cholesterol With Simvastatin for About 5 Years in

20,536 High-risk Individuals: A Randomised Controlled Trial



Ford Circ 2016; 133: 1073-1080

Long Term Benefits From LDLc 
Lowering Past Trial Duration


