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Atherogenic dyslipidaemia

Triglycerides / HDL 

Cardiovascular  risk reduction

Pancreatitis risk reduction 

Non Alcoholic Steatohepatitis

LDL lowering 

Triglycerides lowering

Lipid lowering therapy

Masana L Naples 2018

AIMS OF LIPID LOWERING THERAPY



ESC/EAS guidelines:

Statins should be used in the highest tolerable doses to reach the LDL colesterol target level before
combination therapy

High intensity Statin dose

Highest Intensity Tolerable Statin dose

Moderate Intensity Statin dose

Combination therapy

European Heart Journal 2016



Several lipid lowering therapies failed to show overall cardiovascular benefit when added-on statins

HPS2-THRIVE

Niacin
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2018 Cholesterol Clinical Practice Guidelines
AHA/ACC

Grundy S et al. Circulation, Nov 2018



Masana L ESC Munich 2018

http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=3L_4dEO1xLmixM&tbnid=OejLD5pnj2Xm5M:&ved=0CAUQjRw&url=http://www.fenercom.com/pages/fundacion/objetivos-basicos-y-fines-fenercom.html&ei=9Z2cUtadIqS50QXr0IGACg&bvm=bv.57155469,d.d2k&psig=AFQjCNEU5ohOvvfY7RJNQ3c-WW-7ePvXdA&ust=1386082155612521
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=3L_4dEO1xLmixM&tbnid=OejLD5pnj2Xm5M:&ved=0CAUQjRw&url=http://www.fenercom.com/pages/fundacion/objetivos-basicos-y-fines-fenercom.html&ei=9Z2cUtadIqS50QXr0IGACg&bvm=bv.57155469,d.d2k&psig=AFQjCNEU5ohOvvfY7RJNQ3c-WW-7ePvXdA&ust=1386082155612521
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=3L_4dEO1xLmixM&tbnid=OejLD5pnj2Xm5M:&ved=0CAUQjRw&url=http://www.fenercom.com/pages/fundacion/objetivos-basicos-y-fines-fenercom.html&ei=9Z2cUtadIqS50QXr0IGACg&bvm=bv.57155469,d.d2k&psig=AFQjCNEU5ohOvvfY7RJNQ3c-WW-7ePvXdA&ust=1386082155612521
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=3L_4dEO1xLmixM&tbnid=OejLD5pnj2Xm5M:&ved=0CAUQjRw&url=http://www.fenercom.com/pages/fundacion/objetivos-basicos-y-fines-fenercom.html&ei=9Z2cUtadIqS50QXr0IGACg&bvm=bv.57155469,d.d2k&psig=AFQjCNEU5ohOvvfY7RJNQ3c-WW-7ePvXdA&ust=1386082155612521
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=3L_4dEO1xLmixM&tbnid=OejLD5pnj2Xm5M:&ved=0CAUQjRw&url=http://www.fenercom.com/pages/fundacion/objetivos-basicos-y-fines-fenercom.html&ei=9Z2cUtadIqS50QXr0IGACg&bvm=bv.57155469,d.d2k&psig=AFQjCNEU5ohOvvfY7RJNQ3c-WW-7ePvXdA&ust=1386082155612521
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=3L_4dEO1xLmixM&tbnid=OejLD5pnj2Xm5M:&ved=0CAUQjRw&url=http://www.fenercom.com/pages/fundacion/objetivos-basicos-y-fines-fenercom.html&ei=9Z2cUtadIqS50QXr0IGACg&bvm=bv.57155469,d.d2k&psig=AFQjCNEU5ohOvvfY7RJNQ3c-WW-7ePvXdA&ust=1386082155612521




Lowering LDL-C and Cardiovascular Risk Reduction Among Different Therapeutic Interventions

JAMA. 2016;316(12):1289-1297



High intensity 
cholesterol-lowering 

therapy 

High-intensity 
statin therapy   



Statins

Ezetimibe

PCSK9 inhibitors

Fibrates

Omega-3 
Fatty Acids

ResinsNiacin

Cholesterol loweringTriglycerides lowering
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Classification of cholesterol-lowering therapy 
according to LDL cholesterol reduction intensity

Masana L, Pedro-Botet J, Civeira F. Atherosclerosis 2015; 240: 161-2 



LDL VALUES ACHIEVED IN DIFFERENT RANDOMIZED CONTROLED TRIALS 

Masana L et al. J Clin Lip 2018



FACT:  Very few CVD patients achieve LDL targets worldwide

Gitt AK et al. Atherosclerosis , 2017

DYSIS STUDY: 57,885 patients involved. Overall only 28.1 % of patients reached their risk-based target.

In patients at very high CV risk 
the mean distance to LDL target 

is about 1 mmol/L  



Doubling statin dose

Switch to a more 
powerful statin

Combination
therapy

Clinical decision before a patient treated with a statin at a medium / standard dose that has not reached the
therapeutic objectives



European Heart Journal  doi:10.1093/eurheartj/ehw106



Ezetimibe 10 mg/day  (20% LDL lowering effect):

200 mg/dl

100 mg/dl

80 mg/dl

Atorvastatin 80 mg/day (50% LDL lowering effect):

120 mg/dl 
reduction

60%

50 plus 20 = ?



Expected LDL % reduction according lipid lowering therapy combination

-20         -40           -50             -60             -52            -60               -76              -80             -81            -84

Eze: Ezetimibe
MI-St: Moderate intensity statin
HI-St: High intensity statin
PCSK9inh: PCSK9 inhibition

Masana L et al. Rev Esp Cardiol. 2016;69(3):337–349



PCSK9
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STATINS

PCSK9 INH

EZETIMIBE

LIPID LOWERING COMBINATION THERAPY = SINERGY

Masana L . EAS 2018 Lisbon



BENEFIT 

CV diseases
reduction

Increased
survival

RISK

Side effects

Myopathy

Diabetes

Transaminases
elevation



N.A. Sattar et al. / Atherosclerosis Supplements 15 (2014) 1e15

The use of statins in people at risk of developing diabetes mellitus:

Evidence and guidance for clinical practice

The diabetogenic effects of statins appear to be dose-related.



Stroes E et al. European Heart Journal (2015) 36, 1012–1022

Statin-associated muscle symptoms: impact on statin therapy

EAS Consensus Panel



LDL-C is a causal factor of atherosclerosis

Cardiovascular disease relative risk is reduced proportionally to LDL-C 
decrease regardless of therapy used

The efficacy of combination therapy (statins, ezetimibe and PCSK9 inhibitors) 
is science-evidence based 

Combination therapy increases lipid lowering efficacy, reduces side effects 
associated to high-intensity statin regimes leading to higher adherence to 
therapy and event reduction 

The concept of “high-intensity statin therapy” should be changed by 
“high-intensity cholesterol lowering therapy” 


