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Cardiovascular Disease accounts for 45% of all 
deaths in Europe

40% total Deaths by cause, 

males, Europe 

49% total Deaths by cause, 

females, Europe 

European Cardiovascular Disease Statistics – 2017 Edition



Categorie di rischio CV

3





LDL Receptor Function and Life Cycle
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Adapted from Catapano & Papadopoulos Atherosclerosis 2013;228:18–28

1985    Goldstein &  Brown  



Adapted from 1. Catapano AL and Papadopoulos N. Atherosclerosis. 2013;228(1):18–28. 2. Soufi M, et al. Gene. 2013;521(1):200–3. 

LDL, Low-density lipoprotein.

PCSK9 mutations and effect on LDL metabolism

↓LDL-R levels

↓LDL clearance

↑LDL
High risk for atherosclerosis and coronary heart disease (CHD)

↓LDL
Protection from atherosclerosis and CHD 

↑LDL-R levels

↑LDL clearance

Gain of Function Loss of Function
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Role of PCSK9 in the Regulation 

of LDL Receptor Expression

Adapted from Catapano & Papadopoulos Atherosclerosis 2013;228:18–28
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Impact of a PCSK9 Monoclonal Antibody on LDL Receptor Expression

Adapted from Catapano & Papadopoulos Atherosclerosis 2013;228:18–28



Adapted from Catapano & Papadopoulos Atherosclerosis 2013;228:18–28
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LDL Receptor Function and Life Cycle

Adapted from Catapano & Papadopoulos Atherosclerosis 2013;228:18–28
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Humanization of therapeutic antibodies 
has reduced their immunogenicity.

Ian N. Foltz et al. Circulation. 2013;127:2222-2230



Company Drug

(alternate name)

Phase

Sanofi/ Regeneron Alirocumab

(SAR236553/REGN72)

Approved

Amgen Evolocumab

(AMG-145)

Approved

Pfizer/ Rinat Bococizumab

(RN316/PF04950615)

Discontinued

Novartis LGT-209 Discontinued

Genentech MPSK3169A-RG7652 Discontinued



Ian N. Foltz et al. Circulation. 2013;127:2222-2230; Landmesser U. et al.European Heart Journal (2017) 0, 1–13 

Aliroc-umab 

Evoloc-umab

Bococi-zumab 



Calculated LDL-C Levels over Time 
ITT Analysis
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Placebo+maximally tolerated statin±other LLT

Alirocumab+maximally tolerated statin±other LLT

L
e
a
s
t-

S
q

u
a
re

s
 M

e
a

n
 C

a
lc

u
la

te
d

L
D

L
-C

 L
e
v
e
l 

(m
g

/d
L

)

118.9 mg/dL

[3.08 mmol/L]

48.3 mg/dL

[1.25 mmol/L]

122.6 mg/dL

[3.17 mmol/L]

57.9 mg/dL

[1.50 mmol/L]

0.8%

–61.0%

3.6%

–52.4%

m
m

o
l/
L

Week0 4 8 12 16 24 36 52 64 78No. of pts with 

data available:

Placebo

Alirocumab
652

1269

659

1324

676

1349

694

1359

708

1386

716

1412

747

1458

780

1530

Robinson JG et al. NEJM 2015; 372:1489-99.



✓ Familiar 

hypercholesterolemia

✓ High CV risk

✓ Statins intolerant



Alirocumab ODYSSEY program



Evolocumab PROFICIO program



Alirocumab ODYSSEY program 

Zhang et al. BMC Medicine 2015; 13:123

Vs placebo

- 52,6%

Vs ezetimibe

- 29,92%



Evolocumab PROFICIO program

Zhang et al. BMC Medicine 2015; 13:123

Vs placebo

420 mg Q4W -54,61%

140 mg Q2W- 60,39%

Vs ezetimibe

420 mg Q4W -36,3%

140 mg Q2W- 38,19%



Schwartz GG, et al., Am Heart J. 2014 

Alirocumab ODYSSEY outcome 



Schwartz GG, et al., New Engl J med 2018 

Alirocumab ODYSSEY outcome 



Evolocumab Fourier trial
Sabatine MS, et al. N Engl J Med 2017; 376:1713-1722

27,564 patients with cardiovascular disease (clinically evident atherosclerotic cardiovascular 
disease, defined as a history of myocardial infarction, nonhemorrhagic stroke, or symptomatic 
peripheral artery disease) and LDL cholesterol levels of 70 mg per deciliter or higher on statin 
therapy were assigned to either evolocumab or placebo.

primary efficacy end point 

(the composite of 

cardiovascular death, 

myocardial infarction, stroke, 

hospitalization for unstable 

angina, or coronary 

revascularization)



Evolocumab Fourier trial
Sabatine MS, et al. N Engl J Med 2017; 376:1713-1722



NNT (95% CI) for 4 years:

• 18 (11, 53) for total events

• 44 (26, 129) for first events



Benefit of EvoMab Based on Time 

from Qualifying MI 

Qualifying MI <2 yrs ago

Months after Randomization

C
V

 D
e
a
th

, 
M

I,
 o

r 
S

tr
o

k
e

0 6 12 18 24 30 36

24% RRR

HR 0.76

(95% CI 0.64-0.89)

P<0.001 7.9%

10.8%

Pinteraction=0.18

D 2.9%

NNT 35

Evolocumab

Placebo

8.3%

9.3%

D 1.0%

NNT 101

Qualifying MI ≥2 yrs ago

13% RRR

HR 0.87

(95% CI 0.76-0.99)

P=0.04

0 6 12 18 24 30 36



Benefit of EvoMab Based on # of 

Prior MIs 

≥2 Prior MIs

Months after Randomization
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Robinson J.G. et al. J Am Coll Cardiol. 2017; 69(5):471-82.



Sabatine MS et al. N Engl J Med 2015;372:1500-1509.



Evolocumab Fourier trial
Sabatine MS, et al. N Engl J Med 2017; 376:1713-1722
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