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La realtà assistenziale



Ali MK et al. N Engl J Med 2013;368:1613-24
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Pregi e limiti delle terapie 
attuali



• Statine

• Fibrati

• Ezetimibe

• Resine a scambio ionico

• Acidi grassi Omega 3

Terapie farmacologiche 
esistenti



-23% every

40 mg/dl LDL-C



N Engl J Med 2010; 362:1563-74





…and proof of concept



Problemi con le Statine

<2% danno epatico transitorio

3-5%  sindrome dolorosa 

muscolare + aumento del CPK

0.08% Miopatia grave (CK>10 volte) 

< 0.01% Rabdomiolisi, fatale nel 8%

JACC 2002; 40:567

The rate of statin discontinuation 

owing to adverse events, 

observed in clinical trials and 

clinical practice, ranges from 4% 

to 13%, and is mainly caused by 

myalgias.



Persistence and determinants of statin 

therapy among middle-aged patients 

free of cardiovascular disease.

Perreault  S et al. Eur J Clin Pharmacol 2005; 61:667-74   

RESULTS

• Persistence with statin therapy fell to 67% in the first 6 

months after treatment and continued to decline over the 

next 3 years to 39%.

• We observed lower persistence in patients who used the 

greatest number of pharmacies and prescribing 

physicians



Nutr Metab Cardiovasc Dis.2014 Oct;24(10):1057-1066.

«True» resistance to statins.

Reiner Z

The resistance to statins has been associated with :

polymorphisms in the 3-hydroxy-3-methylglutaryl coenzyme A

reductase (HMG-CoA-R), P-glycoprotein (Pg-P/ABCB1), breast cancer

resistance protein (BCRP/ABCG2), multidrug resistance-associated

proteins (MRP1/ABCC1 and MRP2/ABCC2), organic anion transporting

polypeptides (OATP), RHOA, Nieman-Pick C1-like1 protein (NPC1L1),

farnesoid X receptor (FXR), cholesterol 7alpha-hydroxylase (CYP7A1),

Apolipoprotein E (ApoE), proprotein convertase subtilisin/kexin type 9

(PCSK9), low density lipoprotein receptor (LDLR), lipoprotein (a) (LPA),

cholesteryl ester transfer protein (CETP), and tumor necrosis factor α

(TNF-α) genes.



Il rischio residuo







Le nuove frontiere della 
terapia



• Oligonucletoidi antisenso (Mipomersen, anti 

ApoB)

• Inibitori di proteina MTP* (Lomitapide)

• Anticorpi contro PCSK9

• Oligonucleotidi antisenso (Anti ApoCIII)

• Inibitori di CETP

Terapie farmacologiche 
innovative

*MTP = proteina microsomiale che trasferisce i trigliceridi



Interazione della proproteina convertasi 

subtilisina/kexin tipo 9 (PCSK9) con LDL-R

Capacità di PCSK9 di ridurre il riciclo del LDLR sulla superficie della 

cellula favorendone la sua degradazione.



• Varianti del gene che codifica per la proteina PCSK9 siano

associate a variazioni dei livelli circolanti di LDL-C.

• Mutazioni geniche che comportano un’aumentata attività di 

PCSK9 (gain of function) caratterizzano alcune forme di 

ipercolesterolemia familiare autosomica dominante con 

una normale espressione del LDL-R e LDL con normale 

affinità per il recettore, ma elevati livelli di LDL-C ed un 

aumentato rischio cardiovascolare

HUMAN MUTATION, Vol. 30, No. 4, 520–529, 2009





• Inhibition of PCSK9 binding to LDLR

- Monoclonal antibodies (mAb)

- Small peptide molecules

- Adnectins

• Inhibition of PCSK9 synthesis (gene silencing)

- Antisense oligonucleotides (ASO)

- Small interfering RNA (siRNA)

• Inhibition of PCSK9 autocatalytic processing

- Small molecule inhibitors

Anti-PCSK9 therapeutic agents



Il legame dell’anticorpo monoclonale a 

PCSK9 impedisce la degradazione del LDL-R



Efficacia su LDL



Efficacy of Alirocumab mAb 150 mg 

every 2 weeks 
(data from phase 2 trials)

1. Mc Kenney et al. J Am CollCardiol 2012; 59: 2344-53

2. Roth et al. N EnglJ Med 2012; 367: 1891-900

3. Stein et al. Lancet 2012; 380: 29-36



Efficacy of Evolocumab 
(140 mg every 2 weeks and 420 mg every 4 weeks)

(data from phase 2 trials)

1.Giugliano et al. Lancet 2012; 380: 2007-17

2.Raal et al. Circulation 2012; 126: 2408-17

3.Koren et al. Lancet 2012; 380: 1995-2006

4.Sullivan et al; JAMA 2012; Nov5



EvolocumabEvolocumab



Effetto di mAb contro PCSK9 sui livelli 

plasmatici di LDL-C.

Riduzione del LDL-C osservato (-55-70%) in pazienti ipercolesterolemici non 

a target dopo trattamento con alte dosi di statine +/- ezetimibe

Stein EA et al. Lancet 2012, 380(9836):29-36Alirocumab









Sicurezza



AMG 145: Phase 1a/b Safety

Adapted from Dias CS et al. J Am Coll Cardiol 2012; 60:1888-98









(NEJM 2015: 1.7% vs. 3.3%; 

95% confidence interval, 0.31 

to 0.90; nominal P=0.02).



Altre inibizioni della PCSK-9



Effect of an RNA interference drug on the synthesis of

proprotein convertase subtilisin/kexin type 9 (PCSK9)

and the concentration of serum LDL cholesterol in

healthy volunteers: a randomised, single-blind, placebo-

controlled, phase 1 trial.

Fitzgerald K et al. Lancet 2014;383(9911):60-8

RESULTS

• 70% reduction in circulating PCSK9 plasma protein 

(p<0.0001)

• mean 40% reduction in LDL cholesterol from baseline 

relative to placebo (p<0.0001).



 Nuova classe di farmaci : si rivela di efficacia 

sorprendente nel ridurre LDL

 I dati ad oggi disponibili evidenziano una sicurezza d’uso 

confortante, superiore agli altri ipolipemizzanti

 Iniziano a comparire dati di efficacia anche su outcome

CV

 Costi?

CONCLUSIONI SU Ab anti PCSK-9



Grazie per l’attenzione







Major targeting points of the 

known PCSK9 pathway

Hedrick JA, Curr Opin Investig Drugs 2009; 10: 938-46

1. Reducing the expression of

PCSK9 mRNA

2. Reducing the expression of

PCSK9 protein (inhibition of

autocatalytic processing)

3. Inhibiting PCSK9 binding to

the LDL-R

4. Inhibiting PCSK9-mediated

LDL-R degradation


