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Statine: una lungastoriaΧ

Atherosclerosis Supplements 5 (2004) 125ï130

Akira Endo
1976

Meva-statina
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Ipercolesterolemiae malattie CV: the lower, the better

The lower, the better

N Engl J Med 2005;352:1425ï1435

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

Lancet 2010;376:1670ï81



4
Cattedradi Cardiologia, Universitàdi Foggia

Statinee riduzionerischiocardiovascolare

18 IMA

10 morti CV

7 stroke

24 eventi coro

1.000 pz con statina dose 
media

36 eventi CV

Riduzione del rischio 
-20%
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Statinee riduzionerischiocardiovascolare

10.000 pz con atorva 40mg 5 anni

Å1.000 eventi CV maggiori

Å5 miopatie
Å50-100 diabete

Å5-10 stroke emorragici

Å2 sterline /mese
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Lineeguidaamericanevs europee: TNT study 

Å80 mg atorvastatina
Å70 mg LDL

Å fine

Åmezzi
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Terapiaipocolesterolemizzante: 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: stessorisultato con menostatina

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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Atorvastatina
80 mg
(n=62)

ς54 ς53

Simvastatina
80 mg
(n=67)

ς44
ς44

Pravastatina
40 mg
(n=69)

ς31
ς34
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Effetto ezetimibe: meglioadd on chetitolazione

Vascular Health and Risk Management 2013:9 719ς727
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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



12
Cattedradi Cardiologia, Universitàdi Foggia

Livelli colesterolemiaLDL nello studio IMPROVE-IT

N Engl J Med. 2015 Jun 18;372(25):2387-97
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Ipercolesterolemiefamiliari associatia mutazioni

Nat Genet. 2003;34:154ï156

Gain of functionPCSK9
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Pro-protein convertasi

Steiner DF. On the discovery of precursor 

processing. Methods Mol Biol.

2011;768:3ï11.

J Biol Chem 288 (30), 21473-21481

PRE-PRO

PRE

ormone
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Diffusionee differenziazioneregionaledel PCSK9



16
Cattedradi Cardiologia, Universitàdi Foggia

Famigliadelle 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;11:367ï383
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Ipercolesterolemiefamiliari: terzomeccanismo

Ipercolesterolemie familiari

Recettori LDL ApoB PCSK9

Gain of function
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ipocolesterolemiein Texas

Nat Genet. 2005;37:161ï165.

Loss of function
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Riduzionedel colesteroloassociataa riduzioneeventi CV
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PCSK9i: meccanismoŘΩŀȊƛƻƴŜ

ÞPCSK9

ÞLDL

ÜRecettori LDL
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FarmacocineticaPCSK9i

Future Cardiol 2014;10:183ς99.
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Target terapeutici in aggiuntaa statine

22

JAMA. 2014;311:1870-1882

30 mg/dl LDL

- 60-70%
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PCSK9i: unastoria di 10 anni

Journal of the American Heart Association. 2017;6:e006910
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PCSK9i: unastoria di 10 anni
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Key points
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Riduzionecolesterolemiavsezetimibe 

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

+35%
(assoluto)

+220%
(relativo)

Åefficaci in più di ezetimibe
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Risultati clinici

Årisultato indipendente da valori LDL

N EnglJ Med 2012;367:1891-900.
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Risultati clinici: in aggiuntain soggettitrattati con atorva ma non a target

Åmeglio che titolare
Åmeglio che switch

+800%
efficacia

-40% 
aggiuntivo

J Clin Endocrinol Metab 100: 3140ς3148, 2015
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Riduzionecolesteroloaggiuntivaa statine

ÅƛƴŘƛǇŜƴŘŜƴǘƛ Řŀ ΨǇƻǘŜƴȊŀΩ ǎǘŀǘƛƴŜ
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bƻ ŘŀǘŀΧ

Studi su endpoints clinici
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FOURIER study

N EnglJ 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 Womenôs Hospital and Harvard Medical School
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Fourier: results per quartiles 

P<0.0001 Q4
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SabatineMS, et al.  American College of Cardiology ς66th 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 curvaΧ

Primo studio a dimostrare riduzione 
lineare eventi anche sotto i vecchi 

target 70 (-50)mg/dl
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PCSK9i: risultati vsstatine

Primo studio a ridurre eventi vs 
statina del 20%

20% RRR
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PCSK9i: risultati vsstatine

Primo studio a ridurre mortalità  vs statina

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

FOURIER

Int J Clin Pharmacol Ther 49: 293- 296.

ODYSSEY OUTCOME
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Grande confusioneΧ
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Lƭ ΨǇŀŘǊŜΩ delle linee guidaamericane, del FIRE & FORGET
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DocumentiUSA
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DocumentiUSA
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Documentieuropei



51
Cattedradi Cardiologia, Universitàdi Foggia

Timing prescrittivo

IMA

Statina alta intensità (16 w)

Ezetimibe (2 m)

PCSK9i 6 mesi 9-12 mesi

Almeno 100 LDL
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Timing prescrittivo

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

20%

Am J Cardiol 2006;97:155ï159
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Nuovelinee guidaESC
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Nuovi target
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Nuovotiming


