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ASCVD remains the #1 global cause of 
death

● LDL-C is the most important risk factor for ASCVD
● We now have therapies to ‘eradicate’ LDL-C

– High-intensity statin therapy
– +/- ezetimibe
– +/- PCSK9 therapy

Pischon, Eur J Epidemiol. 2007



The Core of the Matter



What do we know about LDL-C?
Animal studies

LDL-C induces 
atherosclerosis

Genetics

Variants that alter LDL-C 
modulate ASCVD risk 

Biological gradient

ASCVD risk proportional 
to LDL-C levels

Specificity

LDL-C is an independent
risk factor

Consistency

High LDL-C invariably 
leads to atherosclerosis

Intervention

LDL-C reduction lowers 
ASCVD risk



The LDL hypothesis has now become an 
axioma

Boren J. Curr Opin Lipidol 2016; Ference, BA. Eur Heart J 2017



How Low can we Go? 



LDL-C – Lower is better
Evidence from statin trials

Boekholdt, JACC 2014



LDL-C – Lower is better
IMPROVE-IT - Ezetimibe

Cannon, NEJM 2015

• In 2015, ezetimibe is the first lipid-
lowering therapy that improved 
clinical outcomes on top of statin 
therapy

• At year 7: MACE 32.7% vs. 34.7%

“Statin hypothesis” “LDL hypothesis”



LDL-C – Lower is better
The PCSK9 revolution: FOURIER Trial 

Giugliano, ESC congress 2017

FOURIER trial
• “A strong linear relationship of 

achieved LDL-C and CV events 
seen down to an LDL <0.26 
mM”

• “No excess in safety events 
with very low achieved LDL-C 
<20 mg/dL at 2.2 years”



What about the Component of Time? 



LDL-C – Lower is better
Genetic versus therapeutic LDL-C reduction: Earlier is 
better



LDL-C – Lower is better
What have we learned so far?

TTB is variable among trials of cholesterol-lowering drugs, 
being shorter with statin compared to nonstatin drugs. TTB is 
shorter with atorvastatin than with other statins. For trials of 
new cholesterol-lowering drugs, outcome curves that do not 
separate for up to 30 months do not preclude eventual 
benefit.



What are the Pitfalls of 
Treatment Allocation? 



LDL-C lowering – Who would benefit?
Focus on 10-year ASCVD risk is unjustified

Sniderman, 
JAMA Cardiol
2016

• ASCVD is not only a disease of older individuals - half of events occurs <65 
years in men and one-third in women

• Using 10-year ASCVD risk underestimates risk in younger individuals
• Lifetime LDL-C exposure drives plaque build-up: young individuals with 

modestly elevated LDL-C still develop atherosclerosis



LDL-C lowering – Who would benefit?
Guidelines not appropriate for individuals aged ≤60

Singh, JACC 2017

Young MI registry
• Median 10-year risk in 1 475 

individuals with MI ≤50 years: 
4.8%

• Vast majority did not meet 
guideline-based statin eligibility 
criteria

Using 10-year risk scores is 
inappropriate for people ≤60 years



Looking Ahead: 
Anything to Improve? 



LDL-C lowering – Looking ahead
Two-yearly dosing with inclisiran
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LDL-C lowering or eradication

LDL-C is “toxic”: Eradicate
• Cost/benefit balance of LDL-C lowering

• Statins affordable and available – LDL-C lowering makes sense among 
all patients

• PCSK9-inhibiting mAbs are still expensive – LDL-C eradication makes 
sense among those with a high lifetime ASCVD risk

Guidelines will need to be updated now that the concept of “cumulative 
LDL-C exposure” is confirmed in recent Mendelian randomization studies 
and PCSK9 inhibitor trials (as well as the safety of lifelong low LDL-C)

Individuals aged ≤60 should be treated based on risk factors, not 10-year 
ASCVD risk


