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Total CV risk assessment
See Table 4

Baseline LDL-C levels

Lifestyle advice /
Lifestyle intervention

Define treatment goal
See Table 7

LDL-C goal reached?

LDL-C goal reached?

Follow-up
Annually, or more frequently

if indicated
Add ezetimibe

Follow-up
Annually, or more frequently

if indicated
Add PCSK9 inhibitor

High potency statin at highest
recommended /

tolerable dose to reach the goal

Indication for drug therapy?
See Table 5

In selected low- and moderate-risk patients

Risk modifiers
imaging (subclinical atherosclerosis)

Risk Reclassification?

• Secondary prevention (very-high-risk)
• Primary prevention: patients with
FH and another major risk factor
(very-high risk)

Consider adding
 PCSK9 inhibitor

• Primary prevention: patients at
very-high risk but without FH
(see Table 4)

Y N

Y N

Y N

Treatment goal
for LDL-C

Low

& ≥50%
reduction

from
baseline

Moderate High Very high CV Risk

• SCORE <1%

•  SCORE ≥1% and <5%
•  Young patients (T1DM <35 years;
   T2DM <50 years) with DM duration
   <10 years without other risk factors

• SCORE ≥5% and <10%
• Markedly elevated single risk factors, in 
   particular TC >8 mmol/L (310 mg/dL) or 
   LDL-C >4.9 mmol/L (190 mg/dL) or
   BP ≥180/110 mmHg
• FH without other major risk factors
• Moderate CKD (eGFR 30–59 mL/min)
• DM w/o target organ damage, with DM
   duration ≥10 years or other additional risk factor 

• ASCVD (clinical/imaging)
• SCORE ≥10%
• FH with ASCVD or with another
   major risk factor
• Severe CKD (eGFR <30 mL/min)
• DM & target organ damage: ≥3
  major risk factors; or early onset of
  T1DM of long duration (>20 years)

3.0 mmol/L
(116 mg/dL)

2.6 mmol/L
(100 mg/dL)

1.8 mmol/L
(70 mg/dL)

1.4 mmol/L
(55 mg/dL)

Low

Moderate

High

Very High

A

B

Figure 4 (A) Treatment algorithm for pharmacological low-density lipoprotein cholesterol lowering. (B) Treatment goals for low-density lipoprotein
cholesterol across categories of total cardiovascular disease risk. ASCVD = atherosclerotic cardiovascular disease; BP = blood pressure; CKD = chronic
kidney disease; CV = cardiovascular; DM = diabetes mellitus; eGFR = estimated glomerular filtration rate; FH = familial hypercholesterolaemia; LDL-C =
low-density lipoprotein cholesterol; PCSK9 = proprotein convertase subtilisin/kexin type 9; SCORE = Systematic Coronary Risk Estimation; T1DM =
type 1 DM; T2DM = type 2 DM; TC = total cholesterol.
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..treatment, although this consensus opinion has not been fully tested.
For all these reasons, the European Task Force retains a goal
approach to lipid management and treatment goals are tailored to
the total CV risk level. There is also evidence suggesting that lowering
of LDL-C beyond the goals that were set in the previous EAS/ESC
Guidelines is associated with fewer ASCVD events.34,116,117

Therefore, it seems appropriate to reduce LDL-C to as low a level as
possible, at least in patients at very high CV risk, and for this reason a
minimum 50% reduction is suggested for LDL reduction, together
with reaching the tailored goal.

The lipid goals are part of a comprehensive CV risk reduction
strategy and are summarized in Table 7. The rationales for the non-
lipid targets are given in the 2016 ESC Joint Prevention Guidelines.10

The targeted approach to lipid management is primarily aimed at
reducing atherosclerotic risk by substantially lowering LDL-C to lev-
els that have been achieved in recent large-scale trials of PCSK-9
inhibitors. Therefore, for patients at very high CV risk, whether in
secondary prevention or (rarely) in primary prevention, LDL-C
reduction of >_50% from baseline and an LDL-C goal of <1.4 mmol/L
(<55 mg/dL) are recommended. 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 <1.0 mmol/L (<40 mg/dL) may
be considered.119,120 For people at high CV risk, an LDL-C reduction
of >_50% from baseline and an LDL-C goal <1.8 mmol/L (<70 mg/dL)
are recommended. In patients at moderate CV risk, an LDL-C goal
<2.6 mmol/L (<100 mg/dL) should be considered, while for low-risk
individuals a goal of <3.0 mmol/L (<116 mg/dL) may be considered
(see Recommendations for treatment goals for low-density lipoprotein cho-
lesterol below and Supplementary Table 2).

Secondary goals have also been defined by inference for non-
HDL-C and for ApoB; they receive a moderate grading, as they have
not been extensively studied in RCTs. The specific goal for non-
HDL-C should be 0.8 mmol/L (30 mg/dL) higher than the corre-
sponding LDL-C goal; the adjustment of lipid-lowering therapy in
accordance with these secondary goals may be considered in patients
at very high CV risk after achievement of an LDL-C goal, although the
clinical advantages of this approach with respect to outcomes remain
to be addressed. When secondary targets are used the recommenda-
tions are: (i) non-HDL-C <2.2 mmol/L (<85 mg/dL), <2.6 mmol/L
(<100 mg/dL), and <3.4 mmol/L (<130 mg/dL) in people at very high,
high, and moderate CV risk, respectively;121!123 and (ii) ApoB <65
mg/dL, <80 mg/dL, and <100 mg/dL in very-high, high, and moderate
total CV risk, respectively.121,123,124

To date, no specific goals for HDL-C or TG levels have been
determined in clinical trials, although increases in HDL-C predict
atherosclerosis regression, and low HDL-C is associated with excess
events and mortality in coronary artery disease (CAD) patients, even
at low LDL levels. Clinicians should use clinical judgment when con-
sidering further treatment intensification in patients at high or very
high total CV risk.

7 Lifestyle modifications to
improve the plasma lipid profile

The pivotal role of nutrition in the prevention of ASCVD has been
extensively reviewed.125!129 Dietary factors influence the develop-
ment of CVD either directly or through their action on traditional
risk factors, such as plasma lipids, BP, or glucose levels.

Recommendations for treatment goals for low-density lipoprotein cholesterol

Recommendations Classa Levelb

In secondary prevention for patients at very-high risk,c an LDL-C reduction of >_50% from baselined and an LDL-C goal of

<1.4 mmol/L (<55 mg/dL) are recommended.33!35,119,120 I A

In primary prevention for individuals at very-high risk but without FH,c an LDL-C reduction of >_50% from baselined and

an LDL-C goal of <1.4 mmol/L (<55 mg/dL) are recommended.34!36 I C

In primary prevention for individuals with FH at very-high risk, an LDL-C reduction of >_50% from baseline and an LDL-C

goal of <1.4 mmol/L (<55 mg/dL) should be considered.
IIa C

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.119,120

IIb B

In patients at high risk,c an LDL-C reduction of >_50% from baselined and an LDL-C goal of <1.8 mmol/L (<70 mg/dL) are

recommended.34,35 I A

In individuals at moderate risk,c an LDL-C goal of <2.6 mmol/L (<100 mg/dL) should be considered.34 IIa A

In individuals at low risk,c an LDL-C goal <3.0 mmol/L (<116 mg/dL) may be considered.36 IIb A

ASCVD = atherosclerotic cardiovascular disease; FH = familial hypercholesterolaemia; LDL-C = low-density lipoprotein cholesterol.
aClass of recommendation.
bLevel of evidence.
cFor definitions see Table 4.
dThe term ‘baseline’ refers to the LDL-C level in a person not taking any LDL-C-lowering medication. In people who are taking LDL-C-lowering medication(s), the projected
baseline (untreated) LDL-C levels should be estimated, based on the average LDL-C-lowering efficacy of the given medication or combination of medications.
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..treatment, although this consensus opinion has not been fully tested.
For all these reasons, the European Task Force retains a goal
approach to lipid management and treatment goals are tailored to
the total CV risk level. There is also evidence suggesting that lowering
of LDL-C beyond the goals that were set in the previous EAS/ESC
Guidelines is associated with fewer ASCVD events.34,116,117

Therefore, it seems appropriate to reduce LDL-C to as low a level as
possible, at least in patients at very high CV risk, and for this reason a
minimum 50% reduction is suggested for LDL reduction, together
with reaching the tailored goal.

The lipid goals are part of a comprehensive CV risk reduction
strategy and are summarized in Table 7. The rationales for the non-
lipid targets are given in the 2016 ESC Joint Prevention Guidelines.10

The targeted approach to lipid management is primarily aimed at
reducing atherosclerotic risk by substantially lowering LDL-C to lev-
els that have been achieved in recent large-scale trials of PCSK-9
inhibitors. Therefore, for patients at very high CV risk, whether in
secondary prevention or (rarely) in primary prevention, LDL-C
reduction of >_50% from baseline and an LDL-C goal of <1.4 mmol/L
(<55 mg/dL) are recommended. 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 <1.0 mmol/L (<40 mg/dL) may
be considered.119,120 For people at high CV risk, an LDL-C reduction
of >_50% from baseline and an LDL-C goal <1.8 mmol/L (<70 mg/dL)
are recommended. In patients at moderate CV risk, an LDL-C goal
<2.6 mmol/L (<100 mg/dL) should be considered, while for low-risk
individuals a goal of <3.0 mmol/L (<116 mg/dL) may be considered
(see Recommendations for treatment goals for low-density lipoprotein cho-
lesterol below and Supplementary Table 2).

Secondary goals have also been defined by inference for non-
HDL-C and for ApoB; they receive a moderate grading, as they have
not been extensively studied in RCTs. The specific goal for non-
HDL-C should be 0.8 mmol/L (30 mg/dL) higher than the corre-
sponding LDL-C goal; the adjustment of lipid-lowering therapy in
accordance with these secondary goals may be considered in patients
at very high CV risk after achievement of an LDL-C goal, although the
clinical advantages of this approach with respect to outcomes remain
to be addressed. When secondary targets are used the recommenda-
tions are: (i) non-HDL-C <2.2 mmol/L (<85 mg/dL), <2.6 mmol/L
(<100 mg/dL), and <3.4 mmol/L (<130 mg/dL) in people at very high,
high, and moderate CV risk, respectively;121!123 and (ii) ApoB <65
mg/dL, <80 mg/dL, and <100 mg/dL in very-high, high, and moderate
total CV risk, respectively.121,123,124

To date, no specific goals for HDL-C or TG levels have been
determined in clinical trials, although increases in HDL-C predict
atherosclerosis regression, and low HDL-C is associated with excess
events and mortality in coronary artery disease (CAD) patients, even
at low LDL levels. Clinicians should use clinical judgment when con-
sidering further treatment intensification in patients at high or very
high total CV risk.

7 Lifestyle modifications to
improve the plasma lipid profile

The pivotal role of nutrition in the prevention of ASCVD has been
extensively reviewed.125!129 Dietary factors influence the develop-
ment of CVD either directly or through their action on traditional
risk factors, such as plasma lipids, BP, or glucose levels.

Recommendations for treatment goals for low-density lipoprotein cholesterol

Recommendations Classa Levelb

In secondary prevention for patients at very-high risk,c an LDL-C reduction of >_50% from baselined and an LDL-C goal of

<1.4 mmol/L (<55 mg/dL) are recommended.33!35,119,120 I A

In primary prevention for individuals at very-high risk but without FH,c an LDL-C reduction of >_50% from baselined and

an LDL-C goal of <1.4 mmol/L (<55 mg/dL) are recommended.34!36 I C

In primary prevention for individuals with FH at very-high risk, an LDL-C reduction of >_50% from baseline and an LDL-C

goal of <1.4 mmol/L (<55 mg/dL) should be considered.
IIa C

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.119,120

IIb B

In patients at high risk,c an LDL-C reduction of >_50% from baselined and an LDL-C goal of <1.8 mmol/L (<70 mg/dL) are

recommended.34,35 I A

In individuals at moderate risk,c an LDL-C goal of <2.6 mmol/L (<100 mg/dL) should be considered.34 IIa A

In individuals at low risk,c an LDL-C goal <3.0 mmol/L (<116 mg/dL) may be considered.36 IIb A

ASCVD = atherosclerotic cardiovascular disease; FH = familial hypercholesterolaemia; LDL-C = low-density lipoprotein cholesterol.
aClass of recommendation.
bLevel of evidence.
cFor definitions see Table 4.
dThe term ‘baseline’ refers to the LDL-C level in a person not taking any LDL-C-lowering medication. In people who are taking LDL-C-lowering medication(s), the projected
baseline (untreated) LDL-C levels should be estimated, based on the average LDL-C-lowering efficacy of the given medication or combination of medications.
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..treatment, although this consensus opinion has not been fully tested.
For all these reasons, the European Task Force retains a goal
approach to lipid management and treatment goals are tailored to
the total CV risk level. There is also evidence suggesting that lowering
of LDL-C beyond the goals that were set in the previous EAS/ESC
Guidelines is associated with fewer ASCVD events.34,116,117

Therefore, it seems appropriate to reduce LDL-C to as low a level as
possible, at least in patients at very high CV risk, and for this reason a
minimum 50% reduction is suggested for LDL reduction, together
with reaching the tailored goal.

The lipid goals are part of a comprehensive CV risk reduction
strategy and are summarized in Table 7. The rationales for the non-
lipid targets are given in the 2016 ESC Joint Prevention Guidelines.10

The targeted approach to lipid management is primarily aimed at
reducing atherosclerotic risk by substantially lowering LDL-C to lev-
els that have been achieved in recent large-scale trials of PCSK-9
inhibitors. Therefore, for patients at very high CV risk, whether in
secondary prevention or (rarely) in primary prevention, LDL-C
reduction of >_50% from baseline and an LDL-C goal of <1.4 mmol/L
(<55 mg/dL) are recommended. 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 <1.0 mmol/L (<40 mg/dL) may
be considered.119,120 For people at high CV risk, an LDL-C reduction
of >_50% from baseline and an LDL-C goal <1.8 mmol/L (<70 mg/dL)
are recommended. In patients at moderate CV risk, an LDL-C goal
<2.6 mmol/L (<100 mg/dL) should be considered, while for low-risk
individuals a goal of <3.0 mmol/L (<116 mg/dL) may be considered
(see Recommendations for treatment goals for low-density lipoprotein cho-
lesterol below and Supplementary Table 2).

Secondary goals have also been defined by inference for non-
HDL-C and for ApoB; they receive a moderate grading, as they have
not been extensively studied in RCTs. The specific goal for non-
HDL-C should be 0.8 mmol/L (30 mg/dL) higher than the corre-
sponding LDL-C goal; the adjustment of lipid-lowering therapy in
accordance with these secondary goals may be considered in patients
at very high CV risk after achievement of an LDL-C goal, although the
clinical advantages of this approach with respect to outcomes remain
to be addressed. When secondary targets are used the recommenda-
tions are: (i) non-HDL-C <2.2 mmol/L (<85 mg/dL), <2.6 mmol/L
(<100 mg/dL), and <3.4 mmol/L (<130 mg/dL) in people at very high,
high, and moderate CV risk, respectively;121!123 and (ii) ApoB <65
mg/dL, <80 mg/dL, and <100 mg/dL in very-high, high, and moderate
total CV risk, respectively.121,123,124

To date, no specific goals for HDL-C or TG levels have been
determined in clinical trials, although increases in HDL-C predict
atherosclerosis regression, and low HDL-C is associated with excess
events and mortality in coronary artery disease (CAD) patients, even
at low LDL levels. Clinicians should use clinical judgment when con-
sidering further treatment intensification in patients at high or very
high total CV risk.

7 Lifestyle modifications to
improve the plasma lipid profile

The pivotal role of nutrition in the prevention of ASCVD has been
extensively reviewed.125!129 Dietary factors influence the develop-
ment of CVD either directly or through their action on traditional
risk factors, such as plasma lipids, BP, or glucose levels.

Recommendations for treatment goals for low-density lipoprotein cholesterol

Recommendations Classa Levelb

In secondary prevention for patients at very-high risk,c an LDL-C reduction of >_50% from baselined and an LDL-C goal of

<1.4 mmol/L (<55 mg/dL) are recommended.33!35,119,120 I A

In primary prevention for individuals at very-high risk but without FH,c an LDL-C reduction of >_50% from baselined and

an LDL-C goal of <1.4 mmol/L (<55 mg/dL) are recommended.34!36 I C

In primary prevention for individuals with FH at very-high risk, an LDL-C reduction of >_50% from baseline and an LDL-C

goal of <1.4 mmol/L (<55 mg/dL) should be considered.
IIa C

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.119,120

IIb B

In patients at high risk,c an LDL-C reduction of >_50% from baselined and an LDL-C goal of <1.8 mmol/L (<70 mg/dL) are

recommended.34,35 I A

In individuals at moderate risk,c an LDL-C goal of <2.6 mmol/L (<100 mg/dL) should be considered.34 IIa A

In individuals at low risk,c an LDL-C goal <3.0 mmol/L (<116 mg/dL) may be considered.36 IIb A

ASCVD = atherosclerotic cardiovascular disease; FH = familial hypercholesterolaemia; LDL-C = low-density lipoprotein cholesterol.
aClass of recommendation.
bLevel of evidence.
cFor definitions see Table 4.
dThe term ‘baseline’ refers to the LDL-C level in a person not taking any LDL-C-lowering medication. In people who are taking LDL-C-lowering medication(s), the projected
baseline (untreated) LDL-C levels should be estimated, based on the average LDL-C-lowering efficacy of the given medication or combination of medications.
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..treatment, although this consensus opinion has not been fully tested.
For all these reasons, the European Task Force retains a goal
approach to lipid management and treatment goals are tailored to
the total CV risk level. There is also evidence suggesting that lowering
of LDL-C beyond the goals that were set in the previous EAS/ESC
Guidelines is associated with fewer ASCVD events.34,116,117

Therefore, it seems appropriate to reduce LDL-C to as low a level as
possible, at least in patients at very high CV risk, and for this reason a
minimum 50% reduction is suggested for LDL reduction, together
with reaching the tailored goal.

The lipid goals are part of a comprehensive CV risk reduction
strategy and are summarized in Table 7. The rationales for the non-
lipid targets are given in the 2016 ESC Joint Prevention Guidelines.10

The targeted approach to lipid management is primarily aimed at
reducing atherosclerotic risk by substantially lowering LDL-C to lev-
els that have been achieved in recent large-scale trials of PCSK-9
inhibitors. Therefore, for patients at very high CV risk, whether in
secondary prevention or (rarely) in primary prevention, LDL-C
reduction of >_50% from baseline and an LDL-C goal of <1.4 mmol/L
(<55 mg/dL) are recommended. 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 <1.0 mmol/L (<40 mg/dL) may
be considered.119,120 For people at high CV risk, an LDL-C reduction
of >_50% from baseline and an LDL-C goal <1.8 mmol/L (<70 mg/dL)
are recommended. In patients at moderate CV risk, an LDL-C goal
<2.6 mmol/L (<100 mg/dL) should be considered, while for low-risk
individuals a goal of <3.0 mmol/L (<116 mg/dL) may be considered
(see Recommendations for treatment goals for low-density lipoprotein cho-
lesterol below and Supplementary Table 2).

Secondary goals have also been defined by inference for non-
HDL-C and for ApoB; they receive a moderate grading, as they have
not been extensively studied in RCTs. The specific goal for non-
HDL-C should be 0.8 mmol/L (30 mg/dL) higher than the corre-
sponding LDL-C goal; the adjustment of lipid-lowering therapy in
accordance with these secondary goals may be considered in patients
at very high CV risk after achievement of an LDL-C goal, although the
clinical advantages of this approach with respect to outcomes remain
to be addressed. When secondary targets are used the recommenda-
tions are: (i) non-HDL-C <2.2 mmol/L (<85 mg/dL), <2.6 mmol/L
(<100 mg/dL), and <3.4 mmol/L (<130 mg/dL) in people at very high,
high, and moderate CV risk, respectively;121!123 and (ii) ApoB <65
mg/dL, <80 mg/dL, and <100 mg/dL in very-high, high, and moderate
total CV risk, respectively.121,123,124

To date, no specific goals for HDL-C or TG levels have been
determined in clinical trials, although increases in HDL-C predict
atherosclerosis regression, and low HDL-C is associated with excess
events and mortality in coronary artery disease (CAD) patients, even
at low LDL levels. Clinicians should use clinical judgment when con-
sidering further treatment intensification in patients at high or very
high total CV risk.

7 Lifestyle modifications to
improve the plasma lipid profile

The pivotal role of nutrition in the prevention of ASCVD has been
extensively reviewed.125!129 Dietary factors influence the develop-
ment of CVD either directly or through their action on traditional
risk factors, such as plasma lipids, BP, or glucose levels.

Recommendations for treatment goals for low-density lipoprotein cholesterol

Recommendations Classa Levelb

In secondary prevention for patients at very-high risk,c an LDL-C reduction of >_50% from baselined and an LDL-C goal of

<1.4 mmol/L (<55 mg/dL) are recommended.33!35,119,120 I A

In primary prevention for individuals at very-high risk but without FH,c an LDL-C reduction of >_50% from baselined and

an LDL-C goal of <1.4 mmol/L (<55 mg/dL) are recommended.34!36 I C

In primary prevention for individuals with FH at very-high risk, an LDL-C reduction of >_50% from baseline and an LDL-C

goal of <1.4 mmol/L (<55 mg/dL) should be considered.
IIa C

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.119,120

IIb B

In patients at high risk,c an LDL-C reduction of >_50% from baselined and an LDL-C goal of <1.8 mmol/L (<70 mg/dL) are

recommended.34,35 I A

In individuals at moderate risk,c an LDL-C goal of <2.6 mmol/L (<100 mg/dL) should be considered.34 IIa A

In individuals at low risk,c an LDL-C goal <3.0 mmol/L (<116 mg/dL) may be considered.36 IIb A

ASCVD = atherosclerotic cardiovascular disease; FH = familial hypercholesterolaemia; LDL-C = low-density lipoprotein cholesterol.
aClass of recommendation.
bLevel of evidence.
cFor definitions see Table 4.
dThe term ‘baseline’ refers to the LDL-C level in a person not taking any LDL-C-lowering medication. In people who are taking LDL-C-lowering medication(s), the projected
baseline (untreated) LDL-C levels should be estimated, based on the average LDL-C-lowering efficacy of the given medication or combination of medications.
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..treatment, although this consensus opinion has not been fully tested.
For all these reasons, the European Task Force retains a goal
approach to lipid management and treatment goals are tailored to
the total CV risk level. There is also evidence suggesting that lowering
of LDL-C beyond the goals that were set in the previous EAS/ESC
Guidelines is associated with fewer ASCVD events.34,116,117

Therefore, it seems appropriate to reduce LDL-C to as low a level as
possible, at least in patients at very high CV risk, and for this reason a
minimum 50% reduction is suggested for LDL reduction, together
with reaching the tailored goal.

The lipid goals are part of a comprehensive CV risk reduction
strategy and are summarized in Table 7. The rationales for the non-
lipid targets are given in the 2016 ESC Joint Prevention Guidelines.10

The targeted approach to lipid management is primarily aimed at
reducing atherosclerotic risk by substantially lowering LDL-C to lev-
els that have been achieved in recent large-scale trials of PCSK-9
inhibitors. Therefore, for patients at very high CV risk, whether in
secondary prevention or (rarely) in primary prevention, LDL-C
reduction of >_50% from baseline and an LDL-C goal of <1.4 mmol/L
(<55 mg/dL) are recommended. 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 <1.0 mmol/L (<40 mg/dL) may
be considered.119,120 For people at high CV risk, an LDL-C reduction
of >_50% from baseline and an LDL-C goal <1.8 mmol/L (<70 mg/dL)
are recommended. In patients at moderate CV risk, an LDL-C goal
<2.6 mmol/L (<100 mg/dL) should be considered, while for low-risk
individuals a goal of <3.0 mmol/L (<116 mg/dL) may be considered
(see Recommendations for treatment goals for low-density lipoprotein cho-
lesterol below and Supplementary Table 2).

Secondary goals have also been defined by inference for non-
HDL-C and for ApoB; they receive a moderate grading, as they have
not been extensively studied in RCTs. The specific goal for non-
HDL-C should be 0.8 mmol/L (30 mg/dL) higher than the corre-
sponding LDL-C goal; the adjustment of lipid-lowering therapy in
accordance with these secondary goals may be considered in patients
at very high CV risk after achievement of an LDL-C goal, although the
clinical advantages of this approach with respect to outcomes remain
to be addressed. When secondary targets are used the recommenda-
tions are: (i) non-HDL-C <2.2 mmol/L (<85 mg/dL), <2.6 mmol/L
(<100 mg/dL), and <3.4 mmol/L (<130 mg/dL) in people at very high,
high, and moderate CV risk, respectively;121!123 and (ii) ApoB <65
mg/dL, <80 mg/dL, and <100 mg/dL in very-high, high, and moderate
total CV risk, respectively.121,123,124

To date, no specific goals for HDL-C or TG levels have been
determined in clinical trials, although increases in HDL-C predict
atherosclerosis regression, and low HDL-C is associated with excess
events and mortality in coronary artery disease (CAD) patients, even
at low LDL levels. Clinicians should use clinical judgment when con-
sidering further treatment intensification in patients at high or very
high total CV risk.

7 Lifestyle modifications to
improve the plasma lipid profile

The pivotal role of nutrition in the prevention of ASCVD has been
extensively reviewed.125!129 Dietary factors influence the develop-
ment of CVD either directly or through their action on traditional
risk factors, such as plasma lipids, BP, or glucose levels.

Recommendations for treatment goals for low-density lipoprotein cholesterol

Recommendations Classa Levelb

In secondary prevention for patients at very-high risk,c an LDL-C reduction of >_50% from baselined and an LDL-C goal of

<1.4 mmol/L (<55 mg/dL) are recommended.33!35,119,120 I A

In primary prevention for individuals at very-high risk but without FH,c an LDL-C reduction of >_50% from baselined and

an LDL-C goal of <1.4 mmol/L (<55 mg/dL) are recommended.34!36 I C

In primary prevention for individuals with FH at very-high risk, an LDL-C reduction of >_50% from baseline and an LDL-C

goal of <1.4 mmol/L (<55 mg/dL) should be considered.
IIa C

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.119,120

IIb B

In patients at high risk,c an LDL-C reduction of >_50% from baselined and an LDL-C goal of <1.8 mmol/L (<70 mg/dL) are

recommended.34,35 I A

In individuals at moderate risk,c an LDL-C goal of <2.6 mmol/L (<100 mg/dL) should be considered.34 IIa A

In individuals at low risk,c an LDL-C goal <3.0 mmol/L (<116 mg/dL) may be considered.36 IIb A

ASCVD = atherosclerotic cardiovascular disease; FH = familial hypercholesterolaemia; LDL-C = low-density lipoprotein cholesterol.
aClass of recommendation.
bLevel of evidence.
cFor definitions see Table 4.
dThe term ‘baseline’ refers to the LDL-C level in a person not taking any LDL-C-lowering medication. In people who are taking LDL-C-lowering medication(s), the projected
baseline (untreated) LDL-C levels should be estimated, based on the average LDL-C-lowering efficacy of the given medication or combination of medications.
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..treatment, although this consensus opinion has not been fully tested.
For all these reasons, the European Task Force retains a goal
approach to lipid management and treatment goals are tailored to
the total CV risk level. There is also evidence suggesting that lowering
of LDL-C beyond the goals that were set in the previous EAS/ESC
Guidelines is associated with fewer ASCVD events.34,116,117

Therefore, it seems appropriate to reduce LDL-C to as low a level as
possible, at least in patients at very high CV risk, and for this reason a
minimum 50% reduction is suggested for LDL reduction, together
with reaching the tailored goal.

The lipid goals are part of a comprehensive CV risk reduction
strategy and are summarized in Table 7. The rationales for the non-
lipid targets are given in the 2016 ESC Joint Prevention Guidelines.10

The targeted approach to lipid management is primarily aimed at
reducing atherosclerotic risk by substantially lowering LDL-C to lev-
els that have been achieved in recent large-scale trials of PCSK-9
inhibitors. Therefore, for patients at very high CV risk, whether in
secondary prevention or (rarely) in primary prevention, LDL-C
reduction of >_50% from baseline and an LDL-C goal of <1.4 mmol/L
(<55 mg/dL) are recommended. 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 <1.0 mmol/L (<40 mg/dL) may
be considered.119,120 For people at high CV risk, an LDL-C reduction
of >_50% from baseline and an LDL-C goal <1.8 mmol/L (<70 mg/dL)
are recommended. In patients at moderate CV risk, an LDL-C goal
<2.6 mmol/L (<100 mg/dL) should be considered, while for low-risk
individuals a goal of <3.0 mmol/L (<116 mg/dL) may be considered
(see Recommendations for treatment goals for low-density lipoprotein cho-
lesterol below and Supplementary Table 2).

Secondary goals have also been defined by inference for non-
HDL-C and for ApoB; they receive a moderate grading, as they have
not been extensively studied in RCTs. The specific goal for non-
HDL-C should be 0.8 mmol/L (30 mg/dL) higher than the corre-
sponding LDL-C goal; the adjustment of lipid-lowering therapy in
accordance with these secondary goals may be considered in patients
at very high CV risk after achievement of an LDL-C goal, although the
clinical advantages of this approach with respect to outcomes remain
to be addressed. When secondary targets are used the recommenda-
tions are: (i) non-HDL-C <2.2 mmol/L (<85 mg/dL), <2.6 mmol/L
(<100 mg/dL), and <3.4 mmol/L (<130 mg/dL) in people at very high,
high, and moderate CV risk, respectively;121!123 and (ii) ApoB <65
mg/dL, <80 mg/dL, and <100 mg/dL in very-high, high, and moderate
total CV risk, respectively.121,123,124

To date, no specific goals for HDL-C or TG levels have been
determined in clinical trials, although increases in HDL-C predict
atherosclerosis regression, and low HDL-C is associated with excess
events and mortality in coronary artery disease (CAD) patients, even
at low LDL levels. Clinicians should use clinical judgment when con-
sidering further treatment intensification in patients at high or very
high total CV risk.

7 Lifestyle modifications to
improve the plasma lipid profile

The pivotal role of nutrition in the prevention of ASCVD has been
extensively reviewed.125!129 Dietary factors influence the develop-
ment of CVD either directly or through their action on traditional
risk factors, such as plasma lipids, BP, or glucose levels.

Recommendations for treatment goals for low-density lipoprotein cholesterol

Recommendations Classa Levelb

In secondary prevention for patients at very-high risk,c an LDL-C reduction of >_50% from baselined and an LDL-C goal of

<1.4 mmol/L (<55 mg/dL) are recommended.33!35,119,120 I A

In primary prevention for individuals at very-high risk but without FH,c an LDL-C reduction of >_50% from baselined and

an LDL-C goal of <1.4 mmol/L (<55 mg/dL) are recommended.34!36 I C

In primary prevention for individuals with FH at very-high risk, an LDL-C reduction of >_50% from baseline and an LDL-C

goal of <1.4 mmol/L (<55 mg/dL) should be considered.
IIa C

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.119,120

IIb B

In patients at high risk,c an LDL-C reduction of >_50% from baselined and an LDL-C goal of <1.8 mmol/L (<70 mg/dL) are

recommended.34,35 I A

In individuals at moderate risk,c an LDL-C goal of <2.6 mmol/L (<100 mg/dL) should be considered.34 IIa A

In individuals at low risk,c an LDL-C goal <3.0 mmol/L (<116 mg/dL) may be considered.36 IIb A

ASCVD = atherosclerotic cardiovascular disease; FH = familial hypercholesterolaemia; LDL-C = low-density lipoprotein cholesterol.
aClass of recommendation.
bLevel of evidence.
cFor definitions see Table 4.
dThe term ‘baseline’ refers to the LDL-C level in a person not taking any LDL-C-lowering medication. In people who are taking LDL-C-lowering medication(s), the projected
baseline (untreated) LDL-C levels should be estimated, based on the average LDL-C-lowering efficacy of the given medication or combination of medications.
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..treatment, although this consensus opinion has not been fully tested.
For all these reasons, the European Task Force retains a goal
approach to lipid management and treatment goals are tailored to
the total CV risk level. There is also evidence suggesting that lowering
of LDL-C beyond the goals that were set in the previous EAS/ESC
Guidelines is associated with fewer ASCVD events.34,116,117

Therefore, it seems appropriate to reduce LDL-C to as low a level as
possible, at least in patients at very high CV risk, and for this reason a
minimum 50% reduction is suggested for LDL reduction, together
with reaching the tailored goal.

The lipid goals are part of a comprehensive CV risk reduction
strategy and are summarized in Table 7. The rationales for the non-
lipid targets are given in the 2016 ESC Joint Prevention Guidelines.10

The targeted approach to lipid management is primarily aimed at
reducing atherosclerotic risk by substantially lowering LDL-C to lev-
els that have been achieved in recent large-scale trials of PCSK-9
inhibitors. Therefore, for patients at very high CV risk, whether in
secondary prevention or (rarely) in primary prevention, LDL-C
reduction of >_50% from baseline and an LDL-C goal of <1.4 mmol/L
(<55 mg/dL) are recommended. 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 <1.0 mmol/L (<40 mg/dL) may
be considered.119,120 For people at high CV risk, an LDL-C reduction
of >_50% from baseline and an LDL-C goal <1.8 mmol/L (<70 mg/dL)
are recommended. In patients at moderate CV risk, an LDL-C goal
<2.6 mmol/L (<100 mg/dL) should be considered, while for low-risk
individuals a goal of <3.0 mmol/L (<116 mg/dL) may be considered
(see Recommendations for treatment goals for low-density lipoprotein cho-
lesterol below and Supplementary Table 2).

Secondary goals have also been defined by inference for non-
HDL-C and for ApoB; they receive a moderate grading, as they have
not been extensively studied in RCTs. The specific goal for non-
HDL-C should be 0.8 mmol/L (30 mg/dL) higher than the corre-
sponding LDL-C goal; the adjustment of lipid-lowering therapy in
accordance with these secondary goals may be considered in patients
at very high CV risk after achievement of an LDL-C goal, although the
clinical advantages of this approach with respect to outcomes remain
to be addressed. When secondary targets are used the recommenda-
tions are: (i) non-HDL-C <2.2 mmol/L (<85 mg/dL), <2.6 mmol/L
(<100 mg/dL), and <3.4 mmol/L (<130 mg/dL) in people at very high,
high, and moderate CV risk, respectively;121!123 and (ii) ApoB <65
mg/dL, <80 mg/dL, and <100 mg/dL in very-high, high, and moderate
total CV risk, respectively.121,123,124

To date, no specific goals for HDL-C or TG levels have been
determined in clinical trials, although increases in HDL-C predict
atherosclerosis regression, and low HDL-C is associated with excess
events and mortality in coronary artery disease (CAD) patients, even
at low LDL levels. Clinicians should use clinical judgment when con-
sidering further treatment intensification in patients at high or very
high total CV risk.

7 Lifestyle modifications to
improve the plasma lipid profile

The pivotal role of nutrition in the prevention of ASCVD has been
extensively reviewed.125!129 Dietary factors influence the develop-
ment of CVD either directly or through their action on traditional
risk factors, such as plasma lipids, BP, or glucose levels.

Recommendations for treatment goals for low-density lipoprotein cholesterol

Recommendations Classa Levelb

In secondary prevention for patients at very-high risk,c an LDL-C reduction of >_50% from baselined and an LDL-C goal of

<1.4 mmol/L (<55 mg/dL) are recommended.33!35,119,120 I A

In primary prevention for individuals at very-high risk but without FH,c an LDL-C reduction of >_50% from baselined and

an LDL-C goal of <1.4 mmol/L (<55 mg/dL) are recommended.34!36 I C

In primary prevention for individuals with FH at very-high risk, an LDL-C reduction of >_50% from baseline and an LDL-C

goal of <1.4 mmol/L (<55 mg/dL) should be considered.
IIa C

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.119,120

IIb B

In patients at high risk,c an LDL-C reduction of >_50% from baselined and an LDL-C goal of <1.8 mmol/L (<70 mg/dL) are

recommended.34,35 I A

In individuals at moderate risk,c an LDL-C goal of <2.6 mmol/L (<100 mg/dL) should be considered.34 IIa A

In individuals at low risk,c an LDL-C goal <3.0 mmol/L (<116 mg/dL) may be considered.36 IIb A

ASCVD = atherosclerotic cardiovascular disease; FH = familial hypercholesterolaemia; LDL-C = low-density lipoprotein cholesterol.
aClass of recommendation.
bLevel of evidence.
cFor definitions see Table 4.
dThe term ‘baseline’ refers to the LDL-C level in a person not taking any LDL-C-lowering medication. In people who are taking LDL-C-lowering medication(s), the projected
baseline (untreated) LDL-C levels should be estimated, based on the average LDL-C-lowering efficacy of the given medication or combination of medications.
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..treatment, although this consensus opinion has not been fully tested.
For all these reasons, the European Task Force retains a goal
approach to lipid management and treatment goals are tailored to
the total CV risk level. There is also evidence suggesting that lowering
of LDL-C beyond the goals that were set in the previous EAS/ESC
Guidelines is associated with fewer ASCVD events.34,116,117

Therefore, it seems appropriate to reduce LDL-C to as low a level as
possible, at least in patients at very high CV risk, and for this reason a
minimum 50% reduction is suggested for LDL reduction, together
with reaching the tailored goal.

The lipid goals are part of a comprehensive CV risk reduction
strategy and are summarized in Table 7. The rationales for the non-
lipid targets are given in the 2016 ESC Joint Prevention Guidelines.10

The targeted approach to lipid management is primarily aimed at
reducing atherosclerotic risk by substantially lowering LDL-C to lev-
els that have been achieved in recent large-scale trials of PCSK-9
inhibitors. Therefore, for patients at very high CV risk, whether in
secondary prevention or (rarely) in primary prevention, LDL-C
reduction of >_50% from baseline and an LDL-C goal of <1.4 mmol/L
(<55 mg/dL) are recommended. 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 <1.0 mmol/L (<40 mg/dL) may
be considered.119,120 For people at high CV risk, an LDL-C reduction
of >_50% from baseline and an LDL-C goal <1.8 mmol/L (<70 mg/dL)
are recommended. In patients at moderate CV risk, an LDL-C goal
<2.6 mmol/L (<100 mg/dL) should be considered, while for low-risk
individuals a goal of <3.0 mmol/L (<116 mg/dL) may be considered
(see Recommendations for treatment goals for low-density lipoprotein cho-
lesterol below and Supplementary Table 2).

Secondary goals have also been defined by inference for non-
HDL-C and for ApoB; they receive a moderate grading, as they have
not been extensively studied in RCTs. The specific goal for non-
HDL-C should be 0.8 mmol/L (30 mg/dL) higher than the corre-
sponding LDL-C goal; the adjustment of lipid-lowering therapy in
accordance with these secondary goals may be considered in patients
at very high CV risk after achievement of an LDL-C goal, although the
clinical advantages of this approach with respect to outcomes remain
to be addressed. When secondary targets are used the recommenda-
tions are: (i) non-HDL-C <2.2 mmol/L (<85 mg/dL), <2.6 mmol/L
(<100 mg/dL), and <3.4 mmol/L (<130 mg/dL) in people at very high,
high, and moderate CV risk, respectively;121!123 and (ii) ApoB <65
mg/dL, <80 mg/dL, and <100 mg/dL in very-high, high, and moderate
total CV risk, respectively.121,123,124

To date, no specific goals for HDL-C or TG levels have been
determined in clinical trials, although increases in HDL-C predict
atherosclerosis regression, and low HDL-C is associated with excess
events and mortality in coronary artery disease (CAD) patients, even
at low LDL levels. Clinicians should use clinical judgment when con-
sidering further treatment intensification in patients at high or very
high total CV risk.

7 Lifestyle modifications to
improve the plasma lipid profile

The pivotal role of nutrition in the prevention of ASCVD has been
extensively reviewed.125!129 Dietary factors influence the develop-
ment of CVD either directly or through their action on traditional
risk factors, such as plasma lipids, BP, or glucose levels.

Recommendations for treatment goals for low-density lipoprotein cholesterol

Recommendations Classa Levelb

In secondary prevention for patients at very-high risk,c an LDL-C reduction of >_50% from baselined and an LDL-C goal of

<1.4 mmol/L (<55 mg/dL) are recommended.33!35,119,120 I A

In primary prevention for individuals at very-high risk but without FH,c an LDL-C reduction of >_50% from baselined and

an LDL-C goal of <1.4 mmol/L (<55 mg/dL) are recommended.34!36 I C

In primary prevention for individuals with FH at very-high risk, an LDL-C reduction of >_50% from baseline and an LDL-C

goal of <1.4 mmol/L (<55 mg/dL) should be considered.
IIa C

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.119,120

IIb B

In patients at high risk,c an LDL-C reduction of >_50% from baselined and an LDL-C goal of <1.8 mmol/L (<70 mg/dL) are

recommended.34,35 I A

In individuals at moderate risk,c an LDL-C goal of <2.6 mmol/L (<100 mg/dL) should be considered.34 IIa A

In individuals at low risk,c an LDL-C goal <3.0 mmol/L (<116 mg/dL) may be considered.36 IIb A

ASCVD = atherosclerotic cardiovascular disease; FH = familial hypercholesterolaemia; LDL-C = low-density lipoprotein cholesterol.
aClass of recommendation.
bLevel of evidence.
cFor definitions see Table 4.
dThe term ‘baseline’ refers to the LDL-C level in a person not taking any LDL-C-lowering medication. In people who are taking LDL-C-lowering medication(s), the projected
baseline (untreated) LDL-C levels should be estimated, based on the average LDL-C-lowering efficacy of the given medication or combination of medications.
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La maggior parte dei pazienti riceve LLT con statine a 
moderata intensità
• SOLO IL 28% riceve una statina AD ALTA INTENSITÀ
• SOLO IL 9% riceve una COMBINAZIONE CON EZETIMIBE





Il nuovo algoritmo prevede 
come prima linea di 

trattamento statina ad alta 
intensità + ezetimibe

preferibilmente in 
combinazione fissa

Riduzioni ≥50% di C-LDL





«High» LDL-C/
«Low» HDL-C levels

AT1 receptor overexpression
and conformational change

Arterial hypertension
Target organ damage

Enhanced tissue Angio-ll
Synthesis/release (chimase)

Enhanced vasoconstrictive
and pressor response LDL oxidation

Functional 
vascular damage

Razionale dell’Associazione Statina/ACE-I



Adapted from Raj K et al. Am J of Med Sci and Med, 2014, Vol. 2, No. 3, 58-63

Group I
Rosuvastatin
(10 mg/day)

Group II
Rosuvastatin + 

Ramipril (10/5 mg/day)

Mean IMT (CCA, ICA, 
mm)

+ 0.01224 %, p>0.05 -0.0704 %, p>0.05

Average Plaque size in 
Carotid Arteries (cm2)

+0.006 %, p>0.05 -4.551 %, p>0.05

88 patients of newly diagnosed dyslipidemia, aged 30-70 years. 12 weeks FU



«L’effettiva aderenza agli interventi terapeutici può avere un maggior impatto sulla 
salute della popolazione rispetto a qualsiasi miglioramento di trattamenti specifici» 
(WHO 2003)

«La polipillola in ambito cardiovascolare entra a far parte della lista dei farmaci essenziali» (WHO 2023)

La polipillola dovrebbe essere considerata come un’opzione 
per migliorare l’aderenza e gli esiti clinici nella prevenzione 

secondaria post-SCA (ESC 2023)



From 2003…

From 2003… …to 2023



Castellano  et  al. (2022), N Engl J Med; 387: 967-77.

Primary outcome: cardiovascular death, nonfatal type 1 myocardial infarction, nonfatal ischemic
stroke, or urgent revascularization

Secondary outcome: composite of cardiovascular death, nonfatal type 1 myocardial infarction, or 
nonfatal ische- mic stroke. 





A review of polypills for the 
prevention of atherosclerotic
cardiovascular disease
Federica Agnello, MD, Simone Finocchiaro, MD, Claudio Laudani, 
MD, Marco Legnazzi, MD, Maria Sara Mauro, MD, Carla Rochira, 
MD, Lorenzo Scalia, MD, and Davide Capodanno, MD, PhD 
(Catania, Italy)

Am Heart J
2023;266:74–85

Ø Polypills is a promising strategy in 
both primary and secondary
prevention of ASCVD.

Ø Its benefits have been proven in 
populations with different ASCVD risk 
classes.

Ø Efficacy has been tested in both
polypills vs placebo and polypills vs 
usual care trials.





Prospettive 
future



Pantorc 20 mg 1 cp ore 7.30
Cardioaspirina 100 mg 1 cp/die
Ticagrelor 90 mg 1 cp x2/die
Ramipril 10 mg 1 cp/die
Atorvastatina 80 mg 1 cp/die
Ezetimibe 10 mg 1 cp/die
Amlodipina 5 mg 1 cp/die
Bisoprololo 2.5 mg 1 cp/die

Pantorc 20 mg 1 cp ore 7.30
Cardioaspirina 100 mg 1 cp/die
Ticagrelor 90 mg 1 cp x2/die
Ramipril /amlodipina
Atorvastatina 40 + 10 Ezetimibe 1 cp/die
Bisoprololo 2.5 mg 1 cp/die

Pantorc 20 mg 1 cp ore 7.30
Ramipril + Bisoprololo 1 cp/die
ASA + Statina 1 cp/die
Ticagrelor 90 mg 1 cp x2/die
Amlodipina 1 cp/die

Pantorc 20 mg 1 cp ore 7.30
Ramipril + Bisoprololo 1 cp/die
ASA + Statina + Amlodipina 1 cp/die
Ticagrelor 90 mg 1 cp x2/die

Grazie per 

l’attenzione


