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Introduction



Introduction

• Cardiovascular disease (CVD) accounts for >4 million deaths / year in Europe 

• Importance of ASCVD prevention remains undisputed

• More patients are surviving their first CVD event and are at high-risk of 
recurrences

• Hypercholesterolaemia is an important CV risk factor that plays a key role in 
ASCVD



The key question

• Should every patient with hypercholesterolaemia get medical therapy?



Benefits of Intensive Statin Therapy are well documented  

CV, cardiovascular; LDL-C, low-density lipoprotein cholesterol; MI, myocardial infarction.
Adapted from Cholesterol Treatment Trialists’ (CTT) Collaboration. Lancet 2010;376:1670-81.

No increased risk for any specific non-CV cause of death

Change in risk over 1 year per 1 mmol/L (38 mg/dL) LDL-C reduction
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Cumulative Effect of LDL on Risk of Atherosclerotic Cardiovascular Disease

ACS, acute coronary syndrome; LDL, low-density lipoprotein; LDL-C, low-density lipoprotein cholesterol; 
MI, myocardial infarction. Adapted from Ference BA, et al. J Am Coll Cardiol 2018;72(10):1141-56.

C
u

m
u

la
ti

ve
 L

D
L-

C
 e

xp
o

su
re

 (
m

g-
ye

ar
s)

= 
to

ta
l p

la
q

u
e 

b
u

rd
en

C
u

m
u

lative risk o
f M

I (lo
g scale)

10,000

8750

7500

6250

5000

16%

8%

4%

2%

1%

Age, years
20 40 60 80 100

In
cr

ea
si

n
g 

ri
sk

 o
f 

A
C

S 
d

u
e 

to
ac

cu
m

u
la

te
d

 p
la

q
u

e 
b

u
rd

en
A

sy
m

p
to

m
at

ic
 p

la
q

u
e

p
ro

gr
es

si
o

n

Cumulative LDL-C exposure threshold

Mean age of MI

LDL-C 200 mg/dL
(5.2 mmol/L)

LDL-C 125 mg/dL
(3.2 mmol/L)

LDL-C 80 mg/dL
(2.1 mmol/L)

Age at which risk of MI begins to rise



Risk Assessment





Risk Calculators





2019 ESC/EAS 
Guidelines

ASCVD, atherosclerotic cardiovascular disease; BP, blood pressure; CKD, chronic kidney disease; CVD, cardiovascular disease; DM, diabetes mellitus; eGFR, estimated 
glomerular filtration rate; FH, familial hypercholesterolaemia; LDL-C, low-density lipoprotein cholesterol; SCORE, Systematic Coronary Risk Estimation; T1DM, type 1 diabetes 

mellitus; T2DM, type 2 diabetes mellitus; TC, total cholesterol. Adapted from Mach F, et al. Eur Heart J 2020;41(1):111-88.
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Very high risk People with any of the following:
• Documented ASCVD, either clinical or unequivocal on imaging
• DM with target organ damage, or at least three major risk factors, or early onset of T1DM of long 

duration (> 20 years)
• Severe CKD (eGFR < 30 mL/min/1.73 m2)
• A calculated SCORE ≥ 10% for 10-year risk of fatal CVD
• FH with ASCVD or with another major risk factor

High risk People with:
• Markedly elevated single risk factors, in particular TC > 8 mmol/L (310 mg/dL), LDL-C > 4.9 mmol/L 

(190 mg/dL), or BP ≥ 180/110 mmHg
• Patients with FH without other major risk factors
• Patients with DM without target organ damage, with DM duration 

≥ 10 years or another additional risk factor
• Moderate CKD (eGFR 30-59 mL/min/1.73 m2)
• A calculated SCORE ≥ 5% and < 10% for 10-year risk of fatal CVD

Moderate risk • Young patients (T1DM < 35 years; T2DM < 50 years) with DM duration 
< 10 years, without other risk factors

• Calculated SCORE ≥ 1% and < 5% for 10-year risk of fatal CVD

Low-risk • Calculated SCORE < 1% for 10-year risk of fatal CVD



SCORE2-Diabetes



High risk / Very high-risk categories

• Established atherosclerotic cardiovascular disease (ASCVD)

• Diabetes Mellitus

• Familial Hypercholesterolaemia

• Chronic Kidney Disease





Lipid Analysis Recommendations





Targets



1 mmol reduction in LDL-C, ASCVD events are reduced by 21%



Risk Stratification Dictates 
LDL-C Lowering Goals

*For patients with ASCVD who experience a second vascular event within 2 years (not necessarily of the same type as the first event) while taking maximally tolerated 

statin-based therapy, an LDL-C goal of < 1.0 mmol/L (< 40 mg/dL) may be considered.

ASCVD, atherosclerotic cardiovascular disease; LDL-C, low-density lipoprotein cholesterol. Adapted from Mach F, et al. Eur Heart J 2020;41(1):111-88.
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Therapeutic Options



A Consider LDL-C <1.0 mmol/L if 
recurrent event.



Benefits vs Risks of Statin Therapy

Adverse effectsBenefits

Risk of stroke
• ↓ 16% for total stroke
• ↓ 21% for ischaemic stroke

Risk of major coronary events
• ↓ 27% for non-fatal MI
• ↓ 20% for CHD death

Risk of revascularisation procedures
• ↓ 25%

Cognitive dysfunction
• No evidence

Risk of haemorrhagic stroke
• Small increase in individuals with prior 

haemorrhagic stroke in one study*

Liver symptoms/diseases
• Clinically insignificant liver enzyme elevations
• Incidence of liver failure: 1/100,000

Incidence of new-onset diabetes mellitus
• Moderate-intensity statin therapy: 0.1% 

per year
• High-intensity statin therapy: 0.2% per year

Incidence of muscle symptoms/diseases
• SAMS: 10-29% in observational studies and 

1-2% in RCTs
• Myopathy: 1/1000
• Rhabdomyolysis: 1/10,000

*Not confirmed by any other studies. CHD, coronary heart disease; MI, myocardial infarction;  RCT, randomised controlled trial; SAMS, statin-associated muscle symptoms.
Adapted from Adhyaru BB, Jacobson TA. Nat Rev Cardiol 2018;15(12):757-69.



Muscle Adverse Event Terminology

CK, creatinine kinase; SAMS, statin-associated muscle symptoms; ULN, upper limit of normal. 
Newman CB, et al. Arterioscler Thromb Vasc Biol 2019;39:e38-e81.

SAMS
Muscle symptoms reported during statin therapy but 
not necessarily caused by the statin

10-29% in observation studies. 1-2% in RCTs.

Myalgia
Muscle pain or aches

Myopathy
Unexplained muscle pain or weakness accompanied 
by CK concentration > 10 x ULN

Rhabdomyolysis
Severe form of myopathy, with CK typically > 40 ULN, 
which can cause myoglobinuria and acute renal failure



PCSK9 Inhibitors



>50% reduction in LDL-C within first 3 months





Reduction in LDL-C within first 3 months





Future Directions



ORION Trial



Potential outcome benefit with Incliseran

↓ Major adverse CV events

↔ Similar rates of fatal / non-fatal MI



Bempedoic Acid

• An oral cholesterol synthesis inhibitor

• Intended in combination with ezetimibe in patients with statin 
intolerance. 

• Reduces LDL-C by 30%, up to 50% when with ezetimibe





• Primary end point was a four-component composite
• Death from cardiovascular causes
• Nonfatal myocardial infarction
• Nonfatal stroke
• Coronary revascularization

• Reduced 4-component composite end point
• Bempedoic Acid vs Placebo
• 819 patients (11.7% vs 13.3%)

• Bempedoic acid had no significant effects on fatal or nonfatal stroke, death
from cardiovascular causes, and death from any cause







Conclusion

• Hypercholesterolaemia is an important variable in ASCVD

• Different targets for different patient populations

• Aim to change to high dose statin + ezetimibe early on

• Achievable targets with good therapy

• Doesn’t replace diet / exercise



Thank You
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