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What is the price to pay if

we are not at goal? 

LDL-C management in Europe: are we at or near the 

goals ?  EUROASPIRE IV-V and EURIKA 

Burden of expected CVD events when our patients are 

not at goal (residual LDL-C risk)

 Cost associated with the burden of CVD events

Take home message



2019 ESC/EAS GUIDELINES: CV RISK CATEGORIES

*Defined as microalbuminuria, retinopathy, or neuropathy.

ASCVD = atherosclerotic cardiovascular disease; ACS = acute coronary syndrome; BP = blood pressure; CABG = coronary artery bypass graft surgery; CKD = chronic kidney disease; CT = 

computed tomography; CVD = cardiovascular disease; DM = diabetes mellitus; eGFR = estimated glomerular filtration rate; FH = familial hypercholesterolaemia; LDL-C = low-density lipoprotein 

cholesterol; MI = myocardial infarction; PCI = percutaneous coronary intervention; SCORE = Systematic Coronary Risk Estimation; T1DM = type 1 DM; T2DM =type 2 DM; TC = total cholesterol; 

TIA = transient ischaemic attack.

Adapted from: Mach F, et al. Eur Heart J 2019. doi:10.1093/eurheartj/ehz455. Epub ahead of print.

VERY HIGH RISK HIGH RISK MODERATE RISK LOW RISK

People with any of the following:

• Documented ASCVD, either clinical or 

unequivocal on imaging. Documented 

ASCVD includes previous ACS (MI or 

unstable angina), stable angina, coronary 

revascularisation (PCI, CABG, and other 

arterial revascularisation procedures), 

stroke and TIA, and peripheral arterial 

disease. Unequivocally documented 

ASCVD on imaging includes those 

findings that are known to be predictive of 

clinical events, such as significant plaque 

on coronary angiography or CT scan 

(multivessel coronary disease with two 

major epicardial arteries having >50% 

stenosis), or on carotid ultrasound

• Diabetes Mellitus 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

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 

L/min/1.73 m2)

• A calculated SCORE ≥ 5% and 

<10% for 10-year risk of fatal CVD

• 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

• Calculated SCORE 

<1% for 10-year risk 

of fatal CVD



Risk category
LDL goals (starting with untreated LDL-C)

2016 2019

Very-high risk
<1.8 mmol/L (70 mg/dL) or >50% ↓ if LDL-C

1.8–3.5 mmol/L (70–135 mg/dL)

<1.4 mmol/L (<55 mg/dL) and >50% ↓

High-risk
<2.6 mmol/L (100 mg/dL) or >50% ↓ if LDL-C 

2.6–5.2 mmol/L (100–200 mg/dL)

<1.8 mmol/L (<70 mg/dL) and >50%↓

Moderate-risk <3.0 mmol/L (115 mg/dL) <2.6 mmol/L (<100 mg/dL)

Low-risk <3.0 mmol/L (115 mg/dL) <3.0 mmol/L (<115 mg/dL)

RECOMMENDED TREATMENT GOALS FOR 
LDL-C LOWERING THERAPY: 2016 VS 2019

LDL-C = low-density lipoprotein cholesterol.

Adapted from: Catapano AL, et al. Eur Heart J 2016;37:2999-3058. Mach F, et al. Eur Heart J 2019. doi:10.1093/eurheartj/ehz455. Epub ahead of print.

For patients with ASCVD experiencing a second vascular event within 2 years while taking maximumly tolerated 

statin-based therapy, an LDL-C goal of <1.0 mmol/L (<40 mg/dL) is recommended



Percentage of patients in the high-risk and

very-high-risk groups receiving any form

of lipid-lowering therapy (LLT) who have

controlled and uncontrolled LDL-C levels

Halcox JP, et al. (2015)  PLoS ONE 10(2): e0115270. doi:10.1371/journal.pone.0115270

Use of lipid-lowering therapy.

Low Rates of Both Lipid-Lowering Therapy Use and Achievement of LDL-C 

Targets in Individuals at High-Risk for Cardiovascular Disease across Europe

Very high CV risk: 8.4% on high-intensity statin (atorvastatin≥40 mg/d, rosuvastatin ≥20 mg/d)

12 European countries*; Primary CVD prevention patients (n = 7641).

10-year risk of CVD-related mortality was calculated using the SCORE algorithm

*Austria, Belgium, France, Germany, Greece, Norway, Russia, Spain, Sweden, Switzerland, Turkey, and the UK

50%!!!



EUROASPIRE SURVEYS IV-V 

 Up to 27 Countries, 130 Centers, 7825  patients with CHD, 7998 Interviewes

 Consecutive patients, men and women <80 yrs., hospitalized at least 6 months 

and at most 3 years prior the interview:

 Elective or emergency CABG

 Elective or emergency PCI

 Acute Myocardial Infarction (STEMI, NSTEMI)

 Proportion of coronary patients achieving the European lifestyle, 

risk factor and therapeutic targets for cardiovascular for cardiovascular disease

Prevention as defined by the European Societies Guidelines on CVD prevention

Kotseva K et al.  Eur J Prev Cardiol 2016 Apr;23(6):636-48;  Kotseva et al Eur J Prev Cardiol. 2019 May;26(8):824-835;

De Backer G et al Atherosclerosis. 2019 Apr 24;285:135-146.



Kotseva K et al.  Eur J Prev Cardiol 2016 Apr;23(6):636-48;  Kotseva et al Eur J Prev Cardiol. 2019 May;26(8):824-835;

De Backer G et al Atherosclerosis. 2019 Apr 24;285:135-146.

85% 86%

2012-2013

2016-2017

EUROASPIRE SURVEYS IV-V 



Kotseva K et al.  Eur J Prev Cardiol 2016 Apr;23(6):636-48;  Kotseva et al Eur J Prev Cardiol. 2019 May;26(8):824-835;

De Backer G et al Atherosclerosis. 2019 Apr 24;285:135-146.

EUROASPIRE SURVEYS IV-V 

43%

36%

2.5 mmol/L= 100 mg/dl; 1.8 mmol/L= 70 mg/dl

82%

71%



What is the price to pay if

we are not at goal? 

LDL-C management in Europe: are we at or near the 

goals ?  EUROASPIRE IV-V and EURIKA 

Burden of expected CV events when our patients are not 

at goal (residual LDL-C risk)



EUROASPIRE IV

Kotseva K et al.  Eur J Prev Cardiol 2016 Apr;23(6):636-48

29%
LDL-C 

80-100 mg/dl
2.0 – 2.5 mmol/L

27%
LDL-C 

80-100 mg/dl
2.0 – 2.5 mmol/L

Proportions (%) at LDL-cholesterol goal in patients on 

lipid lowering medication by sex at interview.



Diminishing risk reduction for the same relative 

LDL-C lowering with lower baseline LDL-C
Modificato da Laufs U et al. Eur Heart J 2014  [Epub Jun 10]

160 LDL-C mg/dl

Absolute CV Risk (%)

16

12

8

4

12040
70

9.8

1) LDL-C= 80-100 mg/dl 2.0-2.5 mmol/L (≈30-35% of EUROASPIRE IV-V Population)    

80 100

11.2
1 D Max +1.4%

1

In this scenario we may expect up to 3 extra CV events/100 pts over 10 yrs (ESC/EAS 2016)

up to 4.8 extra CV events/100 pts over 10 yrs (ESC/EAS 2019)

Kotseva K et al.  Eur J Prev Cardiol 2016 Apr;23(6):636-48;  Kotseva et al Eur J Prev Cardiol. 2019 May;26(8):824-835;

De Backer G et al Atherosclerosis. 2019 Apr 24;285:135-146.

55

8.81b D Max +2.4%

ESC/EAS 2019



EUROASPIRE IV

Kotseva K et al.  Eur J Prev Cardiol 2016 Apr;23(6):636-48

29%
LDL-C 

80-100 mg/dl
2.0 – 2.5 mmol/L

27%
LDL-C 

80-100 mg/dl
2.0 – 2.5 mmol/L

18%
LDL-C 

100-120 mg/dl
2.5-3.0 mmol/L

21%
LDL-C 

100-120 mg/dl
2.5-3.0 mmol/L

Proportions (%) at LDL-cholesterol goal in patients on lipid 

lowering medication by sex at interview.

EUROSPIRE V: LDL-C >2.6 mmol/L MEN 31%, WOMEN 42 



Diminishing risk reduction for the same relative 

LDL-C lowering with lower baseline LDL-C
Modificato da Laufs U et al. Eur Heart J 2014  [Epub Jun 10]

160 LDL-C mg/dl

Absolute CV Risk (%)

16

12

8

4

8040
70

9.8

2) LDL-C= 100-120 mg/dl 2.5-3.0 mmol/L (≈20% of EUROASPIRE IV Population) 

120

2

12.7
2 D Max +2.9%

100

Kotseva K et al.  Eur J Prev Cardiol 2016 Apr;23(6):636-48;  Kotseva et al Eur J Prev Cardiol. 2019 May;26(8):824-835;

De Backer G et al Atherosclerosis. 2019 Apr 24;285:135-146.

55

8.82b D Max +3.9%

ESC/EAS 2019

In this scenario we may expect up to 6 extra CV events/100 pts over 10 yrs (ESC/EAS 2016)

up to 8 extra CV events/100 pts over 10 yrs (ESC/EAS 2019)



Arq Bras Cardiol. 2017; 108(6):518-525 

1897 subjects with a calculated 10-year risk for atherosclerotic cardiovascular disease (ASCVD) ≥ 7.5%

LDL-C 141±33 mg/dl, ASCVD risk 13.7±6.1%, 57±7 yrs age

(A) Distribution of LDL-C (B) 10-year risk for atherosclerotic cardiovascular

disease at baseline (ACC/AHA 2013) 



Estimated number of events prevented in 10 years per 1,000 individuals assigned to the simulated 

strategy, according to baseline LDL-C (based on CTTC Meta-Analysis) 

Arq Bras Cardiol. 2017; 108(6):518-525 

29

LDL-C<129 mg/dl

<3.3 mmol/L

LDL-C 129-155 mg/dl

3.3-4.0 mmol/L

LDL-C>155 mg/dl

>4.0 mmol/L



ASCVD Risk Categories and LDL-C Treatment Goals

Risk category Risk factors/10-year risk
Treatment goals

LDL-C 

(mg/dL)

Non-HDL-C 

(mg/dL)

Apo B

(mg/dL)

Extreme risk

– Progressive ASCVD including unstable angina in individuals after 
achieving an LDL-C <70 mg/dL                           

– Established clinical cardiovascular disease in individuals with 
DM, stage 3 or 4 CKD, or HeFH

– History of premature ASCVD (<55 male, <65 female) 

<55 <80 <70

Very high risk

– Established or recent hospitalization for ACS, coronary, carotid or 
peripheral vascular disease, 10-year risk >20% 

– DM or stage 3 or 4 CKD with 1 or more risk factor(s)

– HeFH

<70 <100 <80

High risk
– ≥2 risk factors and 10-year risk 10%-20% 
– DM or stage 3 or 4 CKD with no other risk factors

<100 <130 <90

Moderate risk ≤2 risk factors and 10-year risk <10% <100 <130 <90

Low risk 0 risk factors <130 <160 NR

Barter PJ, et al. J Intern Med. 2006;259:247-258; Boekholdt SM, et al. J Am Coll Cardiol. 2014;64(5):485-494; Brunzell JD, et al. Diabetes Care. 
2008;31:811-822; Cannon CP, et al. N Engl J Med. 2015;372(25):2387-2397; Grundy SM, et al. Circulation. 2004;110:227-239; Heart Protection Study 
Collaborative Group. Lancet. 2002;360:7-22; Jellinger P, Handelsman Y, Rosenblit P, et al. Endocr Practice. 2017;23(4):479-497; Lloyd-Jones DM, et al. 
Am J Cardiol. 2004;94:20-24; McClelland RL, et al. J Am Coll Cardiol. 2015;66(15):1643-1653; NHLBI. NIH Publication No. 02-5215. 2002; Ridker PM, J 
Am Coll Cardiol. 2005;45:1644-1648; Ridker PM, et al. JAMA. 2007;297(6):611-619; Sever PS, et al. Lancet. 2003;361:1149-1158; Shepherd J, et al. 
Lancet. 2002;360:1623-1630; Smith SC Jr, et al. Circulation. 2006;113:2363-2372; Stevens RJ, et al.  Clin Sci. 2001;101(6):671-679; Stone NJ.  Am J 
Med. 1996;101:4A40S-48S; Weiner DE, et al. J Am Soc Nephrol. 2004;15(5):1307-1315.

Abbreviations: ACS, acute coronary syndrome; apo, apolipoprotein; ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; DM, diabetes mellitus; 
HeFH, heterozygous familial hypercholesterolemia; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; NR, not recommended.



Risk category
LDL goals (starting with untreated LDL-C)

2016 2019

Very-high risk
<1.8 mmol/L (70 mg/dL) or >50% ↓ if LDL-C

1.8–3.5 mmol/L (70–135 mg/dL)

<1.4 mmol/L (<55 mg/dL) and >50% ↓

High-risk
<2.6 mmol/L (100 mg/dL) or >50% ↓ if LDL-C 

2.6–5.2 mmol/L (100–200 mg/dL)

<1.8 mmol/L (<70 mg/dL) and >50%↓

Moderate-risk <3.0 mmol/L (115 mg/dL) <2.6 mmol/L (<100 mg/dL)

Low-risk <3.0 mmol/L (115 mg/dL) <3.0 mmol/L (<115 mg/dL)

RECOMMENDED TREATMENT GOALS FOR 
LDL-C LOWERING THERAPY: 2016 VS 2019

LDL-C = low-density lipoprotein cholesterol.

Adapted from: Catapano AL, et al. Eur Heart J 2016;37:2999-3058. Mach F, et al. Eur Heart J 2019. doi:10.1093/eurheartj/ehz455. Epub ahead of print.

For patients with ASCVD experiencing a second vascular event within 2 years while taking maximumly tolerated 

statin-based therapy, an LDL-C goal of <1.0 mmol/L (<40 mg/dL) is recommended



ODYSSEY OUTCOMES: Post ACS patients with Polyvascular Disease 

Derive Large Absolute Benefit From Alirocumab

J. Wouter Jukema ACC 2019 New Orleans

Scenario 3 (Three Vascular Beds Involved) in patients with an LDL-C of 100 mg/dl (2.5) vs 53 mg/dl (1.4)  

we may expect up to 20 extra CV events/100 pts over 5 yrs!!!

LDL-C placebo 100 mg/dl (2.5 mmol/L)

LDL-C Alirocumab 53 mg/dl (1.4 mmol/L)

MACE: coronary heart disease death, nonfatal MI, fatal/nonfatal ischemic stroke, or unstable angina requiring hospitalization

Absolute Risk Reduction

(ARR) with Alirocumab:

1. 1.4% (1 vascular bed)

2. 1.9% (2 vascular beds)

3. 13.0% (3 vascular beds)

p = 0,0006.



What is the price to pay if

we are not at goal? 

LDL-C management in Europe: are we at or near the 

goals ?  EUROASPIRE IV-V and EURIKA 

Burden of expected CVD events when our patients are 

not at goal (residual LDL-C risk)

 Cost associated with the burden of CVD events



Quantifying the economic cost of CVD

THE ECONOMIC COST OF CARDIOVASCULAR DISEASE FROM 2014-2020

IN SIX EUROPEAN ECONOMIES



Total healthcare cost of CVD, forecasts 2014-2020, in € billion

© Centre for Economics and Business Research, London August 2015

By the end of the decade, the six countries combined will face CVD 

related healthcare costs of €98.7 billion from € 81 in 2014

Total healthcare cost of CVD will rise in ITALY

from 228 €/ per capita 2014 to 297 € 2020



Mean patient and caregiver annual workdays lost in ACS and stroke.

The European Cardiovascular Disease Statistics 2017 report that indirect costs account 

for 47% of total cardiovascular economic burden.

Indirect cost 

€13,953 per 

ACS case

Indirect cost 

€13,773 per

stroke case



Mean patient and caregiver annual indirect costs in ACS and stroke



Mortality costs 

attributable to 

CVD, forecasts 

2014-2020,

in €billion

© Centre for Economics and Business Research, London August 2015

Morbidity costs 

attributable to 

CVD, forecasts 

2014-2020, in 

€million

Premature mortality cost of CVD will rise in 

ITALY from 65 €/ per capita 2014 to 72 € 2020



SUMMARY
 LDL-C treatment in PATIENTS AT VERY HIGH CV RISK (LDL-C<1.8 mmol/L):

 Primary prevention (EURIKA): up to 50% not on any lipid lowering therapy 

and 1 in 10 achieving the appropriate LDL-C goals

 Secondary prevention (EUROASPIRE V): 86% on statin therapy but only 

29% (1 out of 3) achieving LDL-C goals

BURDEN OF EXPECTED EVENTS

 Subjects, on statin, mildly (80-100 mg/dl - 2.0-2.5 mmol/L) above LDL-C goals:  

up to 3 to 5 extra CV events/100 pts over 10 yrs

 Subjects moderately (100-120 mg/dl - 2.5-3.0 mmol/L) above LDL-C goals: 

up to 6 to 8 extra CV events/100 pts over 10 yrs

 In an extremely high CV risk conditions (3 vascular beds affected) LDL-C at 2.5 

mmol/L (100 mg/dl) vs 1.4 (53), up to 21 extra CV events/100 pts over 10 yrs



SUMMARY

EXPECTED PRICE TO PAY*

 Both direct and indirect cost are bound to rise in the near future*

 Direct healthcare costs attributable to CVD will rise from a €81.1 

billion in 2014, to about 98.7 billion by the end of the decade

 Indirect cost from premature mortality will rise from €19.6 to 22.3 

billion and from morbidity from €1.4 to 1.6 billion.

 Total costs to the economies from CVD will rise from €102.1 billion in 

2014 € to 122.6 billion by the end of the decade, this is an increase of 

€20.5 billion over six years.

* CBER 2015 estimates for France, UK, Italy, Germany, Spain, Sweden 

© Centre for Economics and Business Research, London August 2015




