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Statine: una lunga storia…

Atherosclerosis Supplements 5 (2004) 125–130

Akira Endo
1976

Meva-statina
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Ipercolesterolemia e malattie CV: the lower, the better

The lower, the better

N Engl J Med 2005;352:1425–1435

Per riduzione di 1 mmol/L (39 mg/dl)
il rischio si riduce del 22%

Lancet 2010;376:1670–81
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Statine e riduzione rischio cardiovascolare

18 IMA

10 morti CV

7 stroke

24 eventi coro

1.000 pz con statina dose 
media

36 eventi CV

Riduzione del rischio 
-20%



5
Cattedra di Cardiologia, Università di Foggia

Statine e riduzione rischio cardiovascolare

10.000 pz con atorva 40mg 5 anni

• 1.000 eventi CV maggiori

• 5 miopatie
• 50-100 diabete

• 5-10 stroke emorragici

• 2 sterline /mese
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Linee guida americane vs europee: TNT study 

• 80 mg atorvastatina
• 70 mg LDL

• fine

• mezzi
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Terapia ipocolesterolemizzante: ezetimibe

PNAS

Science, 303, 1149, 2004 The target of ezetimibe is Niemann-Pick 
C1-Like 1 (NPC1L1)

PNAS 102, 8132, 2005

2015
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Effetto ezetimibe: stesso risultato con meno statina

Ballantyne CM et al Circulation 2003;107:2409-2415
Davidson MH et al J Am Coll Cardiol 2002;40:2125-2134.

Ezetimibe
10 mg +

atorvastatina 
10 mg 
(n=65)

Ezetimibe
10 mg +

simvastatina 
10 mg
(n=67)

Ezetimibe
10 mg +

pravastatina 
10 mg
(n=71)
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Effetto ezetimibe: meglio add on che titolazione

Vascular Health and Risk Management 2013:9 719–727
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Studio IMPROVE-IT: risultati

N Engl J Med. 2015 Jun 18;372(25):2387-97
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Studio IMPROVE-IT

Vs bassi valori LDL

Vs statina alto dosaggio

Vs statina titolata

Target terapeutici
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Livelli colesterolemia LDL nello studio IMPROVE-IT

N Engl J Med. 2015 Jun 18;372(25):2387-97
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Ipercolesterolemie familiari associati a mutazioni

Nat Genet. 2003;34:154–156

Gain of function PCSK9
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Pro-protein convertasi

Steiner DF. On the discovery of precursor 

processing. Methods Mol Biol.

2011;768:3–11.

J Biol Chem 288 (30), 21473-21481

PRE-PRO

PRE

ormone

https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiKlqSBn_zSAhUHvBQKHdV4AscQjRwIBw&url=https://wifflegif.com/tags/43427-scissors-gifs&bvm=bv.151325232,d.d24&psig=AFQjCNF3ykxdkaOglQlYzR8jxxoGzFYS1A&ust=1490895047420523
https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiKlqSBn_zSAhUHvBQKHdV4AscQjRwIBw&url=https://wifflegif.com/tags/43427-scissors-gifs&bvm=bv.151325232,d.d24&psig=AFQjCNF3ykxdkaOglQlYzR8jxxoGzFYS1A&ust=1490895047420523
https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiKlqSBn_zSAhUHvBQKHdV4AscQjRwIBw&url=https://wifflegif.com/tags/43427-scissors-gifs&bvm=bv.151325232,d.d24&psig=AFQjCNF3ykxdkaOglQlYzR8jxxoGzFYS1A&ust=1490895047420523
https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiKlqSBn_zSAhUHvBQKHdV4AscQjRwIBw&url=https://wifflegif.com/tags/43427-scissors-gifs&bvm=bv.151325232,d.d24&psig=AFQjCNF3ykxdkaOglQlYzR8jxxoGzFYS1A&ust=1490895047420523
https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiKlqSBn_zSAhUHvBQKHdV4AscQjRwIBw&url=https://wifflegif.com/tags/43427-scissors-gifs&bvm=bv.151325232,d.d24&psig=AFQjCNF3ykxdkaOglQlYzR8jxxoGzFYS1A&ust=1490895047420523
https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiKlqSBn_zSAhUHvBQKHdV4AscQjRwIBw&url=https://wifflegif.com/tags/43427-scissors-gifs&bvm=bv.151325232,d.d24&psig=AFQjCNF3ykxdkaOglQlYzR8jxxoGzFYS1A&ust=1490895047420523
https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiKlqSBn_zSAhUHvBQKHdV4AscQjRwIBw&url=https://wifflegif.com/tags/43427-scissors-gifs&bvm=bv.151325232,d.d24&psig=AFQjCNF3ykxdkaOglQlYzR8jxxoGzFYS1A&ust=1490895047420523
https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiKlqSBn_zSAhUHvBQKHdV4AscQjRwIBw&url=https://wifflegif.com/tags/43427-scissors-gifs&bvm=bv.151325232,d.d24&psig=AFQjCNF3ykxdkaOglQlYzR8jxxoGzFYS1A&ust=1490895047420523
https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiKlqSBn_zSAhUHvBQKHdV4AscQjRwIBw&url=https://wifflegif.com/tags/43427-scissors-gifs&bvm=bv.151325232,d.d24&psig=AFQjCNF3ykxdkaOglQlYzR8jxxoGzFYS1A&ust=1490895047420523
https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiKlqSBn_zSAhUHvBQKHdV4AscQjRwIBw&url=https://wifflegif.com/tags/43427-scissors-gifs&bvm=bv.151325232,d.d24&psig=AFQjCNF3ykxdkaOglQlYzR8jxxoGzFYS1A&ust=1490895047420523
https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiKlqSBn_zSAhUHvBQKHdV4AscQjRwIBw&url=https://wifflegif.com/tags/43427-scissors-gifs&bvm=bv.151325232,d.d24&psig=AFQjCNF3ykxdkaOglQlYzR8jxxoGzFYS1A&ust=1490895047420523
https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiKlqSBn_zSAhUHvBQKHdV4AscQjRwIBw&url=https://wifflegif.com/tags/43427-scissors-gifs&bvm=bv.151325232,d.d24&psig=AFQjCNF3ykxdkaOglQlYzR8jxxoGzFYS1A&ust=1490895047420523


15
Cattedra di Cardiologia, Università di Foggia

Diffusione e differenziazione regionale del PCSK9



16
Cattedra di Cardiologia, Università di Foggia

Famiglia delle pro-protein convertasi

Seidah
targeting of the 
convertases. 

Seidah NG, Sadr MS, Chrétien M, Mbikay M. 
The 
convertases
complementary, and opposite
functions. 

Nat Rev Drug Discov. 2012;11:367–383
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Ipercolesterolemie familiari: terzo meccanismo

Ipercolesterolemie familiari

Recettori LDL ApoB PCSK9

Gain of function



18
Cattedra di Cardiologia, Università di Foggia

ipocolesterolemie in Texas

Nat Genet. 2005;37:161–165.

Loss of function
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Riduzione del colesterolo associata a riduzione eventi CV
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PCSK9i: meccanismo d’azione

 PCSK9

 LDL

 Recettori LDL
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Farmacocinetica PCSK9i

Future Cardiol 2014;10:183–99.
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Target terapeutici in aggiunta a statine

22

JAMA. 2014;311:1870-1882

30 mg/dl LDL

- 60-70%
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PCSK9i: una storia di 10 anni

Journal of the American Heart Association. 2017;6:e006910
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PCSK9i: una storia di 10 anni



25
Cattedra di Cardiologia, Università di Foggia

Key points
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Riduzione colesterolemia vs ezetimibe 

JAMA. 2016;315(15):1580-1590

+35%
(assoluto)

+220%
(relativo)

• efficaci in più di ezetimibe
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Risultati clinici

• risultato indipendente da valori LDL

N Engl J Med 2012;367:1891-900.
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Risultati clinici: in aggiunta in soggetti trattati con atorva ma non a target

• meglio che titolare
• meglio che switch

+800%
efficacia

-40% 
aggiuntivo

J Clin Endocrinol Metab 100: 3140–3148, 2015
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Riduzione colesterolo aggiuntiva a statine

• indipendenti da ‘potenza’ statine
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No data…

Studi su endpoints clinici
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FOURIER study

N Engl J Med. 2017 May 4;376(18):1713-1722
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Fourier: results 

-60 mg/dl

-66%

doi.org/10.1016/S0140-6736(17)32292-4



An Academic Research Organization of 

Brigham and Women’s Hospital and Harvard Medical School
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Fourier: results per quartiles 

P<0.0001 Q4

Q3

Q2

Q1
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Evolocumab
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Sabatine MS, et al.  American College of Cardiology – 66th Annual Scientific
Session Late-Breaking Clinical Trial.  Washington, D.C. March 17, 2017.

Patients divided by quartile of baseline LDL-C and by treatment arm
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ODYSSEY OUTCOME: Inclusion criteria 
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Blinded dose titration
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Odyssey outcome: livelli colesterolemia
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Odyssey outcome: endpoint primario

RRR
-22%
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ODYSSEY OUTCOME: risultati
RRR
-15%

RRR
-29%
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Key points
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doi.org/10.1016/S0140-6736(17)32292-4

Retta, non curva…

Primo studio a dimostrare riduzione 
lineare eventi anche sotto i vecchi 

target 70 (-50)mg/dl



43
Cattedra di Cardiologia, Università di Foggia

PCSK9i: risultati vs statine

Primo studio a ridurre eventi vs 
statina del 20%

20% RRR
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PCSK9i: risultati vs statine

Primo studio a ridurre mortalità  vs statina

15-30% RRR
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Number needed to treat nei principali studi sulle statine

FOURIER

Int J Clin Pharmacol Ther 49: 293- 296.

ODYSSEY OUTCOME
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Grande confusione…

https://www.google.it/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjUyPWWiqLbAhUBLewKHTd7CPkQjRx6BAgBEAU&url=http://nonciclopedia.wikia.com/wiki/File:Fry-urlo.GIF&psig=AOvVaw2DhcdQ_r4gLGQL4QJmvCJv&ust=1527379493197463


47
Cattedra di Cardiologia, Università di Foggia

Il ‘padre’ delle linee guida americane, del FIRE & FORGET
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Documenti USA
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Documenti USA
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Documenti europei
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Timing prescrittivo

IMA

Statina alta intensità (16 w)

Ezetimibe (2 m)

PCSK9i 6 mesi 9-12 mesi

Almeno 100 LDL

https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwig--OoyqLeAhVSxIUKHTQDDXoQjRx6BAgBEAU&url=https://tenor.com/view/hurdles-race-jumping-gif-7305264&psig=AOvVaw2-M1IJYszwQUPW9qtIeBoV&ust=1540590826382838


52
Cattedra di Cardiologia, Università di Foggia

Timing prescrittivo

Am Heart J 2009;157:111-7.e2

20%

Am J Cardiol 2006;97:155–159
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Nuove linee guida ESC
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Nuovi target
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Nuovo timing
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Studio EVOPACS
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Very very high risk patients
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Sottoanalisi Fourier: come identificare i pazienti con maggior beneficio

+85%

+200%
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Terapia ipocolesterolemizzante: soggetti a target 

Am J Cardiol 2014;113:17e22

• 17.000 pz
• Registro SWEDHEARTLDL <70 mg/dl

30%

LDL 70- 120mg/dl
40%

LDL >120 mg/dl
30%
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Timing prescrittivo

20%

+25%
=45%

Open Heart. 2019 Jul 29;6(2):e001018
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Analisi dei costi
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Analisi dei costi: budget impact analysis
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Inclisiran
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Inclisiran

-60%
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Controllo colesterolo post SCA

Inibizione PCSK9

Valori estremamente bassi LDL

Nuovi target linee guida

Unmet needs


