Global Atlas
on cardiovascular disease
prevention and control

Published by the World Health Organization
in collaboration with the World Heart Federation
and the World Stroke Organization.

2011

Global Causes of Death

Cardiovascular
diseases
31%

Other NCDs
33%

Injuries

9% Communicable, maternal, perinatal

and nutritional conditions

27%




CVD Prevention: Challenge!

NThe 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 prosperityo

Alan Gregg (1890-1957)
Rockefeller Foundation




CVD Prevention Opportunity!
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Coronary Heart Disease Mortality
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1822 Extra deaths Attributable
to Risk Factor Changes

] Cholesterol 77%

- Diabetes 19%

B Bwm 4%
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[-] 642 fewer deaths by treatments

AMI treatments
Hypertension treatment

Secondary prevetion

Heart failure
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Critchley J. Circulation, 2004;110:1236-1244
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Forecasting Future CVD Costs in USA
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Modifiable Risk Factors:
Prevention Opportunity

Age 15152 MI patients in 52 countries
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Lifetime Atherosclerosis Management

C Treat to Lower Levels
C Treat multiple Risk Factors

c Start Earlier




New Lancet Statin Efficacy and Safety Study

30 = 5 trials with LDL
reduction at lyear >1.1
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(average: 1.4 mmol/L)

Review

Interpretation of the evidence for the efficacy and safety of

statin therapy 17 trials with LDL

reduction at lyear <1.1
mmol/L
(average: 0.9 mmol/L)
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Very Low Levels of Atherogenic Lipoproteins
and the Risk for CV Events

A Meta-Analysis of Statin Trials

TABLE 1 Risk for Major Cardiovascular Events, by Achieved LDL-C Concentration

Achieved On-Trial LDL-C Concentration, mg/dl (mmol/l)

<50 30-<75 75-<100 100-<125 125-<150 150-<175 =175
(<1.29) (1.29-<1.94) (1.94-2.58) (2.58-<3.23) (3.23-3.88) (3.88-<4.52) (=4.52)
(n = 4,375) (n =10,395) (n =10,091) (n = 8,953) (n=3128) (n = 836) (n = 375)

Major cardiovascular events 194 (4.4) 1,185 (11.4) 1,664 (16.5) 1,480 (16.5) 557 (17.8) 184 (22.0) 123 (32.8)
Unadjusted HR (95% Cl) 0.20 (0.16-0.25)  0.40(0.33-048) 0.50(0.42-060) 0.48(0.40-058) 051(042-0.62) 0.64(0.51-0.81)  1.00 (ref)
Adjusted HR (95% CI)* (U 35-055 051 {D 42-0.62) 0.56 (0.46-0.67)  0.58 (0.48-0.69) 0.64 (0.53-0.79)  0.71(0.56-0.89) 1.00 (ref)

Major coronary events 129 2.9 18 (8.8 1,431 (14.2) 1,336 (14.9) 492 (15.7) 170 (20.3) 107 (28.5)
Unadjusted HR (95% Cl) 0.15(0.12-0.20) 0.36 {Cr 29-043)  0.50(0.41-0.61) 0.51(0.42-0.62) 0.53(0.43-0.65 0.69(0.54-0.88) 1.00 (ref)
Adjusted HR (95% CI)* 0.47 (U 36-0.61) 053(0.43-0.65) 058(0.48-0.71) 0.62(051-0.75) 0.67(0.55-0.83) 0.78 {O 61-0.89)  1.00 (ref)

1216 (3. 91(2. 2125 23(
( ( ( ( (
( ( ( ( (

Major cerebrovascular events 315 (3.0) 302 (3.0) 205 (2.3) 9) 6.1)
Unadjusted HR (95% Cl) 0.47 (0.29-0.74)  0.62 (0.41-0.95) 0.52(0.34-0.79) 038 (0.25-0.58) 0.47(0.30-0.75) 0.41(0.23-0.74) 1.00 (ref)
Adjusted HR (95% CI)* 0.36 (0.22-059) 0.46(0.30-0.71) 0.49(0.32-0.75) 0.45(0.29-0.69) 0.58(0.36-0.91) 0.43(0.24-0.78) 1.00 (ref)

Matthijs Boekholdt J Am Coll Cardiol 2014; 64: 4851 94



Evolocumab in Hyperlipidemia as Add-On Therapy
(DESCARTES Study)

m Wk 12 M Wk 52

Owverall Diet Alone Atorvastatin, Atorvastatin, Atorvastatin,
10 mg 30 mg 80 mg

+Ezetimibe,
10 mg

Blom NEJM 2014, 370: 1809-1819
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Residual Risk in TNT Study

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 Range

High dose statin 0.70-0.94
Aspirin 0.56-0.81
Baseline ApoA-1 0.84-0.99

Mora Circ 2012; 125: 1979-1987



Coexistence of Multiple CV Risk Factors

800 million people (1 1 n 8)

640M also have other
uncontrolled CV risk factors




Pathophysiology: Additive Effect of
Cholesterol and BP on CHD Risk

Deaths /10,000 N=316,099

132-141
125-131
118-124 Systolic BP Quintile

Cholesterol Quintile 182-202

(mg/dL)

Neaton et al. Arch Intern Med. 1992:152:56-64.



ASCOT-LLA: non-fatal Ml and fatal CHD

Atorvastatin 10mg Number of events: 100
Placebo Number of events: 154

36%
reduction
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HR=0.64 (0.50—0.83)
p=0.0005
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Sever PS, et al. Lancet 2003:361:1149i 58



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



Framingham Heart Study :Lifetime Risk

Men Wwomen
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LDL Cholesterol and Coronary Heart Disease among
Black Subjects by PCSK9142X or PCSK9°7°X Allele
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C Exposure to CV RFs over time is key

P=0.008

88%

C Compound interest from early management



Benefit from Lifetime Lower LDLcC
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ABCG5/8
rs4299376
HMGCR

rs12916
PCSK9

rs2479409

NPCIL1
rs217386

LDLR
rs2228671

PC5K9
rs11206510

HMGCR LDL-C score
MPCIL1 LDL-C score

——

"1 Combined

Genetically Lower LDL-C J PCSK9 46L
rs11591147

MPCIL1 LDL-C score
HMGCR LDL-C scor

Pharmacologically Lower LDL-C

LDLR
rse511720 d GISSI-P

NPC1L1 & HMGCR LDL-C score
ALLHAT-LLT

IMPROVE-IT

— SEARCH
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Lower LDL-C (mg/dl)

Ference J Am Coll Cardiol. 2015; 65: 15527 61




LDL EXposure Is Key!

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

LDL-C Effect

Size mg/dl OR,,,; (95% CI)
(95% ClI)

Both NPCI1L1 & HMGCR -5.8(-5.3,-6.3) 0.892 (0.854-0.932)
LDL-C Scores above p = 2.5x107
median

HMGCR LDL-C Score -2.9(-2.4,-3.4) 0.947 (0.909-0.986)
above median p = 9.1X10°3

NPCIL1 LDL-C 5core -2.4(-1.9,-2.9) 0.952 (0.920-0.985)
above median D = 4.4x103

Ference J Am Coll Cardiol 2015:; 65: 15521 61




Trial Support for Lower LDLc
Irrespective of Approach

Twenty-five statin trials Elight nonstatin trials
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Between-Group Difference In Achieved LDL-C Level, mmol/L Between-Group Difference In Achleved LDL-C Level, mmol/L

Silverman JAMA 2016; 316: 1289-1297




HOPE-3 Studies: NEJM April 2016

Salim Yusuf
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NnBecause of the short follow
up of trial the probable life
time benefit of continuous
treatment is much larger than
the benefit observed during
trialso

NThe 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 criteriao



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

—— Placebo
— Simwastatin
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Heart Protection Study Collaborative Group
Lancet 2011; 378: 201371 20
é é T-!' é Elr 1!I} 1|1
Follow-up (vears)

Interpretation More prolonged LDL-lowering statin treatment produces larger absolute reductions in vascular events.
Moreover, even after study treatment stopped in HPS, benefits persisted for at least 5 years without any evidence of
emerging hazards. These findings provide further support for the prompt initiation and long-term continuation of
statin treatment.




Long Term Benefits From LDLc
Lowering Past Trial Duration
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p < 0.0001

Years since randomisation

Ford Circ 2016; 133: 1073-1080



