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IL RISCHIO CARDIOVASCOLARE RESIDUO:OLTRE IL COLESTEROLO LDL
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In Italia il numero di soggetti colpiti annualmenteda eventi coronarici supera i 135.000 casi(Rapporto OsMed 2020)

Nel corso degli ultimi 10 anni, la mortalità dopo infartomiocardico acuto è migliorata nei primi 30 giorni;ma, non ha mostrato significativa riduzione ad un anno(AGENAS - PNE 2021)

Questi dati denotano un parziale insuccessodi quanto facciamo in prevenzione secondaria!



Bhatt DL, et al. JAMA 2010; 304: 1350-7



* Quali sono i Target di LDL-C da raggiungere in PrevenzioneSecondaria secondo le Linee Guida ESC 2021?
* Abbiamo i farmaci per raggiungere tali target?
* Li raggiungiamo?
* Se non li raggiungiamo, ci sono nuove prospettiveterapeutiche?
* Cosa intendiamo per “Rischio Cardiovascolare Residuo”?
* Quali prospettive in questo campo?

AGENDA



TARGET OF RISK FACTORS TREATMENT IN PATIENS WITHESTABLISHEDATHEROSCLEROTIC CARDIOVASCULAR DISEASE (ASCVD)



Baber U et al. J Am Coll Cardiol. 2015; 65: 1065-74
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Wiviott AD et al. JACC 2005; 46: 1411-6

INCIDENCE OF PRIMARY END-POINT AND LDL-C“on trial” IN THE GROUP TREATED WITHATORVASTATIN 80 mg IN PROVE-IT TRIAL





Cannon CP et al. N Engl J Med. 2015; 372: 2387-97
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Ezetimibe lowers LDL-C an added 19%-23% vs statin alone



Bytyçi I et al. Statin intolerance meta-analysis – Eur Heart J February 16; ehac015.Doi.10.1093/eurheartj/ehac015. Online ahead of print.







PCSK9 REGULATES THE SURFACEEXPRESSION OF LDL-Rs BY TARGETING FORLYSOSOMAL DEGRADATION

1. Qian YW, et al. J Lipid Res. 2007; 48: 1488-982. Horton JD, et al. J Lipid Res. 2009; 50: S172-S1773. Zhang DW, et al. J Biol Chem. 2007; 282: 18602-12



BLOCKADE OF PCSK9/LDL-RsINTERACTION MAY LOWER LDL LEVELS

Chan JC, et al. Proc Natl Acad Sci – USA 2009; 106: 9820-25



Median LDL-C Levels Over Time:All Patients – FOURIER Study

LDL-C was significantly reduced in the evolocumab group (median: 30 mg/dL)including 42% who achieved levels ≤ 25 mg/dL vs < 0.1% in the placebo group

PlaceboMedian 92 mg/dL

EvolocumabMedian 30 mg/dL

13,251 13,151 12,954 12,596 12,311 10,812 6,926 3,352 79013,779Placebo 13,288 13,144 12,964 12,645 12,359 10,902 6,958 3,323 76813,784Evolocumab
No. at risk
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Sabatine MS et al. N Engl J Med 2017; 376:1713-22



An Academic Research Organization ofBrigham and Women’s Hospital and Harvard Medical School

Primary Endpoint Events:Wei, Lin, Weissfeld Model
1 Event(n=2907)
2 Events(n=1333)
3 Events(n=373)
4+ Events(n=152) EvolocumabBetter PlaceboBetter

0.4 1.0
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HR (95% CI)









Goodman SG, Jukema JW et al, JACC 2019; 74: 1177-86



Goodman SG, Jukema JW et al, JACC 2019; 74: 1177-86



27Kotseva K, De Backer G, et al. Eur J Prev Cardiol. 2019; 26: 824-35
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Ray KK et al. NEJM 2020; 382: 1507-19 (ORION 10 – ORION 11 Studies with Inclisiran)



* Quali sono i Target di LDL-C da raggiungere in PrevenzioneSecondaria secondo le ultime Linee Guida ESC sulla PrevenzioneCardiovascolare nella Pratica Clinica 2021?
* Abbiamo i farmaci per raggiungere tali target e li raggiungiamo?
* Se non li raggiungiamo, ci sono nuove prospettiveterapeutiche?
* Cosa intendiamo per “Rischio Cardiovascolare Residuo”? eQuali prospettive in questo campo?

AGENDA



Prioritizing Health:Residual Cardiovascular Risk:Beyond Traditional Risk FactorsACC Feb 25, 2022 -Cardiology Magazine





244-55

Patients received an hepatocyte-directed antisense oligonucleotide AKCEA-APO(a)-
Lrx reducing Lp(a) - Tsimikas S et al. NEJM 2020; 382: 244-55





Outcome measures included incident ASCVD events and all-cause mortality.Individuals with normal TG levels (<150 mg/dL) were compared with thosewith high (150-500 mg/dL) and very high TG (>500 mg/dL).158.042 individuals (142 289 with normal, 15.558 with high, and 195 withvery high TG) were considered.In the whole cohort, the overall incidence rates of ASCVD and all-causemortality were 7.2 and 17.1 per 1000 person-years, respectively.After multivariate adjustment for potential confounders, individuals withhigh and very high TG showed a significantly increased risk of all-causemortality ([HR=1.49, p < 0.001 and HR=3.08, p < 0.01, respectively) andincident ASCVD events (HR=1.61, p < 0.001, and HR=2.30, p< 0.05,respectively) as compared to those with normal TG.

Association of Hypertriglyceridemia with All-CauseMortality and Atherosclerotic Cardiovascular Eventsin a Low-Risk Italian Population:The TG-REAL Retrospective Cohort Analysis

Arca M, Veronesi C, D'Erasmo L, Borghi C, Colivicchi F, De Ferrari GM, Desideri G, PontremoliR, Temporelli PL, Perrone V, Degli Esposti L. J Am Heart Assoc. 2020 Oct 20; 9(19): e015801.doi: 10.1161/JAHA.119.015801. Epub 2020 Sep 21



A total of 8179 patients were enrolled (70.7% for secondaryprevention of cardiovascular events) and were followed for amedian of 4.9 years.A primary end-point event occurred in 17.2% of the patients in theicosapent ethyl group, as compared with 22.0% of the patients in theplacebo group (HR=0.75, p < 0.001); the corresponding rates of the keysecondary end point were 11.2% and 14.8% (HR 0.74, p < 0.001);cardiovascular death (4.3% vs. 5.2%;HR=0.80, p=0.03). A largerpercentage of patients in the icosapent ethyl group than in the placebogroup were hospitalized for atrial fibrillation or flutter (3.1% vs. 2.1%,p=0.004). Serious bleeding events occurred in 2.7% of the patients inthe icosapent ethyl group and in 2.1% in the placebo group (P=0.06).
Bhatt DL et al. NEJM 2019; 2019; 380: 11-22

Cardiovascular Risk Reduction with Icosapent Ethylfor Hypertriglyceridemia. The REDUCE-IT Trial



LODOCO 2 - Primary end point
Cardiovascular death, Myocardial infarction, Ischemic strokeor Ischemia-driven coronary revascularization

264 placebo vs 187 colchicine

NIDORF SM et al. N Engl J Med. 2020; 383: 1838-47









SIGNIFICATIVE 23% REDUCTION IN ALL CAUSEMORTALITY WITH RIVAROXABAN VASCULAR DOSE2.5 MG BID + ASA VS ASA IN CHRONIC CAD

For every 1000 patients with CAD treated with rivaroxaban plus aspirin,13 MACE events would be prevented and 2 fatal or critical organ bleedswould be caused over a mean 23-month period.

Rates at mean follow-up of23 months
Rivaroxaban2.5 mg bid+ aspirinN=8313

AspirinN=8261 Rivaroxaban2.5 mg bid + aspirinvs aspirin
N (%) N (%) HR(95% CI) p-value

Net clinical benefit(CV death, stroke, MI, fatal orcritical organ bleeding)
392 (5) 494 (6) 0.78(0.69–0.90) 0.0003

All-cause mortality 262 (3) 339 (4) 0.77(0.65–0.90) 0.0012
CV death 139 (2) 184 (2) 0.75(0.60–0.93) 0.010
Non-CV death 123 (2) 155 (2) 0.79(0.62–1.00) 0.048

Connolly SJ et al. Lancet. 2018; 391: 205-18



* Quali sono i Target di LDL-C da raggiungere in PrevenzioneSecondaria secondo le Linee Guida ESC 2021?(50% del valore iniziale di LDL-C oppure < 70 o < 55 mg%,rispettivamente per alto ed altissimo rischio)
* Abbiamo i farmaci per raggiungere tali target? Si
* Li raggiungiamo? Spesso no (EuroAspire V)
* Se non li raggiungiamo, ci sono nuove prospettiveterapeutiche? Si (Inclisiran)
* Cosa intendiamo per “Rischio Cardiovascolare Residuo”? Quellolegato a Lp(a) – IDL/VLDL e TRP – Infiammazione – Rischiotrombotico
* Quali prospettive in questo campo? Diversi trial effettuati daconfermare e altri in progress per confermarne i risultati

AGENDA
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FOURIER Study - Primary Endpoint: Composite of CV Death, MI,Stroke, Hospitalization for UA, or Coronary Revascularization

HR 0.85 (95% CI 0.79 to 0.92); P < 0.001
CV = Cardiovascular; MI = Myocardial infarction; UA = Unstable angina; HR = Hazard ratioSabatine MS, et al . NEJM. [published online ahead of print March 17, 2017]. doi: 10.1056/NEJMoa1615664
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Key Secondary Endpoint:Composite of CV Death, MI, or Stroke

HR 0.80 (95% CI 0.73 to 0.88); P < 0.001
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Eligible for ≥3 years follow-up(N=8242)
*

All patients (N=18,924)

Steg G et al. Circulation 2019; 140: 103-12

All-Cause Death:All Patients vs Patients Eligible for ≥3 Years of Follow-Up



Schwartz GG et al. NEJM 2018; 379: 2097-107



All-Cause Death

HR 0.85(95% CI 0.73,0.98)P=0.026*

ARR† 0.6%

Schwartz GG et al, N Engl J Med. 2018; 379: 2097-107



Ray KK et al. Lancet Diabetes Endocrinol 2019; 7: 618-28.



Schwartz GG, Steg PG et al. N Engl J Med 2018; 379: 2097-107





In the JUPITER trial, rosuvastatin 20 mg daily reduced median high sensitivityC-reactive protein (hsCRP) by 37% as compared to placebo.Interestingly, the magnitude of hsCRP reduction achieved with rosuvastatinwas proportional to the reduction in CV.Individuals who achieved hsCRP levels < 2 mg/L demonstrated a 55%reduction in the primary endpoint compared to those with hsCRP levels ≥ 2mg/L (p = 0.007); however, this benefit was not independent of LDL-Clowering.Similarly, in PROVE-IT TIMI 22 Study, patients who achieved hsCRP levels < 2mg/L sustained fewer recurrent CV events.Whether the benefits of statins are related to LDL-C lowering, reduction ininflammation, or a combination of these factors remains a matter of debate.

THE EVOLVING UNDERSTANDING AND APPROACH TORESIDUAL CARDIOVASCULAR RISK MANAGEMENTDevinder S, Dhindsa DS, et al. Front Cardiovasc Med 2020; 7: 88.doi: 10.3389/fcvm.2020.00088. eCollection 2020.



Interestingly, both a recent meta-analysis of 2,546 patients who weretreated with a novel non-statin lipid-lowering drug class, namely PCSK9-I, as well as the two large PCSK9-I outcome trials FOURIER and ODYSSEYOUTCOMES, demonstrated that PCSK9-I had no significant effect onhsCRP despite profound LDL-C reduction (up to 50–60%).Nonetheless, post-hoc data from FOURIER and SPIRE in patients at highrisk on statin treatment consistently documented that inflammation stillplays an important prognostic role, even in subjects with very low LDL-Cconcentrations (< 20 mg/dl), in whom hsCRP was able to independentlymodify CV risk.This supports the notion that additional anti-inflammatory treatment inthese patients might provide benefit beyond aggressive lipid lowering.

INFLAMMATION AND CARDIOVASCULAR DISEASE: THE FUTUREArnold N, …. Koenig W et al. Eur Cardiol. 2021 Feb; 16: e20. Published online 2021 May 17.doi: 10.15420/ecr.2020.50 PMCID: PMC8157394 - PMID: 34093741



PCSK9-I, evolocumab and alirocumab, reduce Lp(a) concentration by 23%–27%. Inpatients with higher baseline Lp(a), PCSK9-I provided greater absolute Lp(a) reductionand greater absolute risk reduction for CV events. In a subgroup analysis from OdysseyOutcomes, Lp(a) reduction with alirocumab independently contributed to ASCVDreduction beyond the effects of reductions in LDL-C and non-HDL-C.
Beyond residual cholesterol risk, these results support the concept of residualinflammatory risk. Residual inflammatory risk is not uncommon; in both PROVE ITand IMPROVE-IT, almost one-third of statin-treated patients had hs-CRP >2 mg/L.More than one-third of the patients in the PCSK9 CV outcomes trials met theeligibility criteria for CANTOS despite achieving very low LDL-C (CRP > 2 mg%).

Evidences from epidemiologic and genetic studies, as well as randomized clinicaltrials, suggest that remnant lipoproteins, Lp(a), and inflammation are causallyrelated to risk of ASCVD in individuals already treated with statin therapy. Noveltherapies to reduce circulating concentrations of TGRL, Lp(a), and inflammatorymarkers in these individuals show promising results, although their efficacy inreducing residual CV risk is still under investigation with several clinical trialscurrently ongoing.

RESIDUAL CARDIOVASCULAR RISK AT LOW LDL: REMNANTS,LIPOPROTEIN(a), AND INFLAMMATIONHoogeveen RC, Ballantyne CM. Clinical Chemistry 2021; 67: 143–153



Despite the success of LDL-lowering drugs in reducingcardiovascular disease (CVD), there remains a large burden ofresidual disease due in part to persistent dyslipidemiacharacterized by elevated levels of triglyceride-richlipoproteins (TRLs) and reduced levels of HDL. This form ofdyslipidemia is increasing globally as a result of the risingprevalence of obesity and metabolic syndrome.
Large clinical trials of such agents in patients with high CVDrisk and elevated levels of TRL will be required to demonstrateefficacy of these approaches.

ADDRESSING DYSLIPIDEMIC RISK BEYOND LDL-CHOLESTEROL.Tall AR, … , Goldberg IJ et al. J Clin Invest. 2022;132 (1): e148559.





Ranked secondary end points
Colchicine(N = 2762) Placebo(N = 2760) Hazard Ratio(95% CI) PValue

1. Cardiovascular death, Myocardial infarction,or Ischemic stroke 115(4.2) 157(5.7) 0.72(0.57-0.92) 0.007
2. Myocardial infarction or Ischemia-drivencoronary revascularization 155(5.6) 224(8.1) 0.67(0.55-0.83) <0.001
3. Cardiovascular death or Myocardialinfarction 100(3.6) 138(5.0) 0.71(0.55-0.92) 0.010
4. Ischemia-driven coronary revascularization 135(4.9) 177(6.4) 0.75(0.60-0.94) 0.012
5. Myocardial infarction 83(3.0) 116(4.2) 0.70(0.53-0.93) 0.014
6. Ischemic stroke 16(0.6) 24(0.9) 0.66(0.35-1.25) 0.198
7. Death from any cause 73(2.6) 60(2.2) 1.21(0.86-1.71)
8. Cardiovascular death 20(0.7) 25(0.9) 0.80(0.44-1.44)

NIDORF SM et al. N Engl J Med. 2020; 383: 1838-47




