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2017
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finanziaria e lavorativa con le seguenti imprese commerciali operanti in
ambito sanitario:

 Abbott
 AstraZeneca
« Eli-Lilly
 Menarini
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Peripheral Artery Disease (PAD):
non solo arto inferiore ma aterosclerosi sistemica a rischio molto alto

Contesto e cenni di Epidemiologia

» Terza causa di morbilita aterosclerotica dopo CAD e stroke, in particolare nel diabete

» Rappresenta un equivalente di rischio della CAD verso la mortalita totale e per cause
cardiache

» |l paziente con PAD ha spesso malattia coronarica estesa/aggressiva non diagnosticata

Fowkes et al., Lancet 2013; Gerhard-Herman et al., Circulation 2016; Newman et al., Circulation 1993; Hussein et al., JACC 2011; Joosten et al., JAMA
2012; Conte et al., Eur J Vasc Endovasc Surg 20189.
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PAD e lipidi: una relazione meno lineare della CAD

» Nella CAD il paradigma LDL-C = placca aterotrombotica = evento & fortissimo

» Nella PAD rapporto piu complesso:

Ispessimento intimale severo
lperaggregazione piastrinica/trombosi cronica
Calcificazione mediale

Fibrosi intimale

Malattia piu distale e infrapoplitea

CENTRAL ILLUSTRATION: Pathological Characterization of Large Arteries
in Amputations for Critical Limb Ischemia

In a minority (<2%), luminal
compromise was due to restenosis.
resulting from previous interventions

Narula, N. et al. J Am Coll Cardiol. 2018:72(18):2152-63.

e e anche neuropatia diabetica, microangiopatia, infezioni, perdita tissutale ecc...

Libby et al., Circulation 2005, Narula et al., ATVBAHA 2020; O’Neill et al., ATVBAHA 2015; Narula et al., JACC 2018, Aday & Everett, Curr

Cardiol Rep 2019; Aday et al., Circulation 2018; Ridker et al., JAMA 2001.
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Quali lipidi contano nella PAD?

» LDL-C target principale delle linee guida... .

. . . LIFID ABNORMALITIES AND CARDIOVASCULAR PREVENTION (G DE BACKER, SECTION
ma relazione meno forte vs la PAD incidente e ®
s
Dyslipidemia Profiles in Patients with Peripheral Artery Disease
Aaron W. Aday' - Brendan M. Everett’
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Aday et al., Circulation 2018; Rizzo et al., Atherosclerosis 2008, Ridker et al., JAMA 2001; Aboyans et al., Circulation 2006;
Schwartz et al., Circulation 2020.




The 2019 ESC/EAS Guidelines Recommend to Intensively Lower LDL-C to Reduce
Cardiovascular Risk, Particularly in Uncontrolled Patients

* The updated ESC/EAS Guidelines recommend an LDL-C reduction of 250% and LDL-C goals of <70 (1.8 mmol/L) and <55 mg/dL (1.4 mmol/L) in high-
and very high-risk patients, respectively

* These goals are more stringent than previously because the greater the absolute LDL-C reduction, the greater the CV risk reduction

* SCORE<1%
/ * SCORE >1% and <5%
3.0mmolL * Young patients (T1DM <35 years; T2DM <50 years) with DM
Treatment (116mg/dL) Low duration <10 years without other risk factors
goal for Moderate/ « SCORE 5% and <10%
LDL-C (21'80% « Markedly elevated singe risk factors, in particuiar TC >8 mmolLL (310 mg/dL) or LDL-C
>4.9 mmollL (190 mg/dL) or BP 2180/110 mmHg
* FH without other major risk factors
/ * Moderate CKD (eGFR 30-59 mL/min)
r p— ’ » DM wi/o target organ damage, with DM duration =10 years or other additional risk factor
8m

reduction « ASCVD (clinicalimaging)

f * SCORE 210%
. 1.4mmolL * FH with ASCVD or with another major risk factor
baseline (55mg/dL)

* Severe CKD (eGFR <30 mL/min)

+ DM & target organ damage: =3 major risk factors; or early
onset of T1DM of long duration (>20 years)

Low Moderate High  Very-High CVRisk

ESC/EAS Guidelines for the management of dyslipidaemias. Eur Heart J. 2020; 41: 111-188.




Statine: cardine della terapia ipolipemizzante nella PAD

Meta-Analysis > Thromb Haemost. 2020 May;120(5):866-875. doi: 10.1055/5-0040-1709711.

Epub 2020 May 5.

Statins and Major Adverse Limb Events in Patients
with Peripheral Artery Disease: A Systematic Review

and Meta-Analysis

Panel A - Eventi Avversi Maggiori agli Arti (MALE)

Riduzione del 30% del rischio di MALE

L'analisi di 32 studi su 116,733 pazienti mostra un Hazard Ratio (HR) combinato di

0,702 (95% CI: 0,605-0,815) a favore dell'uso di statine.

Favorevole Statine Favorevole Controllo

Mohler = -
HPSCG : i
REACH registry : d
Vogel = —
Hsu b =
Sintesi Totale MALE N N
0:4 0,255 0,235 1

0,65 (0.50-0,85)
0,68 (0.52-0.89)
0,72 (0.60-0.86)
0,75 (0,58-0.97)
0.69 (0.54-0.88)

0,702 (0,605-0,815)

Un carico di eventi significativo: Tra i pazienti analizzati sono stati registrati 11,396 eventi

MALE totali.

Efficacia costante tra i sottogruppi: L'effetto protettivo delle statine sui MALE non &

influenzato da eta, sesso, durata del follow-up o presenza di diabete.

Pastori D et al., Thromb Haemost 2020

Panel B - Amputazioni Maggiori

Riduzione del 35% del rischio di amputazione

Focalizzandosi solo solle amputazioni (12 studi, 99.313 pazienti), il beneficio € ancora
pit marcato con un HR di 0,654 (95% CI: 0,522-0,819).

Favorevole Statine Favorevole Controllo

Stavroulakis : i i 0.62 (0.45-0.85)

Suckow : ] = 0.67 (0.50-0.90)

Hsu : = ! 0,64 (0,48-0.85)

Sintesi Totale Amputazioni ’ 0,654 (0,522—0,819)
0,232 0,;54 0,17'9 1

Prevenzione di esiti invalidanti: Lo studio ha identificato 7.257 amputazioni totali; una
vasta percentuale di queste potrebbe essere evitata con una corretta prescrizione di statine.
impatto sulla qualita della vita: La riduzione delle amputazioni rappresenta uno dei benefici
clinici piu significativi per i pazienti con PAD, riducendo la disabilita a lungo termine.



Effetti Pleiotriopici delle Statine: non solo riduzione LDL-C

Endothelial Cells:
Enhanced Vasodilation

T eNOS Expression

v Endothelin-1

Statins increase eNOS expression and nitric
oxide (NO) production while decreasing
endothelin-1, leading to improved vascular tone
and blood flow [27, 35, 79, 182).

Vascular Smooth Muscle:
Stability & Reduced Growth

Statins decrease the proliferation and
migration of smouth muscle cells (SMC), which
helps stabilize atherosclerotic plaques and
reduces intimal thickening [34, 36, 142].

Inflammatory Cells:
Reduced Systemic Inflammation

o Cytokines:
S IL-1B, IL-6

¢ Lower CRP

- — T— -
Statins decrease proinflammatory cytokines
(IL-1B, IL-6) and reduce monocyte adhesion to

the endothelium, effectively lowering C-reactive

protein (CRP) levels [4, 12, 43,170].

Platelets:
Antithrombotic Action

Statins decrease platelet reactivity and
thromboxane A2 biosynthesis, which reduces
the risk of thrombus (blood clot) formation
[31, 42,163, 167].

1
i
I II i
H

VI
PIEDE DIABETICO




Come intensificare la terapia se LDL-C non a target?

» Ezetimibe
* Da aggiungere quando il target LDL-C non e raggiunto con statina alla dose massimale/tollerata
* Forte razionale nella malattia polivascolare e nel diabete.
* Evidenze limb-specific meno robuste rispetto a statine, ma utile per arrivare al target.

Ezetimibe: Meccanismo d’azione @ Ridwzione del colesterolo epatico
. Inibizione della NFC1-L1 protein . Aumentata espressione dl recettori per LDL
. Ridwuzione del trasporto di colesterolo . Aumentata clearance del LDL-C
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Cannon et al., NEJM 2015, West et al., Atherosclerosis 2011, Kastelein et al., NEJM 2008; Taylor et al., NEJM 2009;
Bonaca et al., Lancet Diabetes Endocrinol 2018.




Come intensificare la terapia se LDL-C non a target?

» Acido bempedoico

Statin Intolerant Patients

& Bempedoic acid lowered LDL-C significantly more than placebo
y (Pooled Analysis of CLEAR Serenity and CLEAR Tranquility)
Increased|LDL particle
clearanceresultsin
: reducediplasmaLDL .
At week 12:
1y Activation by cHolesterol =
ACSVL1 . E :2‘; ! 151.0 mg/dl Mean percentage change in LDL-C:
N b Q — -23.0% in the bempedoic acid group vs +1.5%
Inibition of ACL = q40f & . + ; .
© reducesintracelluizr, 3 \—__/_. in the placebo group (~24.5; 95% Cl, ~27.8 to
cholesterol synthesis 3 100 1226 mg/dL A :001)
2 -22.2%
] :g Absolute mean reduction in LDL-C:
c 2 -36.5 mg/dL in the bempedoic acid group, +0.6
E 20 : gg;pﬁcz: ;"‘2'3 9()N =415) mg/dL in the placebo group
c
E L 4 12 24
R Week
Decreased intracellular BA n ss  am :: .
Placebo, n 199 191 189 106

(3) cholesterol leads to
upregulation of LDL
receptor

Key o
HMG-CoA = 3-hydroxy-3-methylglutaryl-CoA
ATP = Adenosine triphosphate
LDL = Low density lipoprotein Hepatocyte
.
Adapted from Pinkosky SL, Newton RS, Day EA, et al. Liver-specific ATP-citrate lyase inhibition by bempedoic acid decreases LDL-C and attenuates atherosclerosis. Nat Commun. 2016;7:13457.
Banach M. etal, JAMA Cardiology, published enline July 1, 2020. doi:10.1001/jamacardio.2020.2314

Di Minno et al., JAHA 2020, Nissen et al., NEJM 2023; Walker et al., JAHA 2025
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Role of PCSK9 in the Regulation of LDL Receptor Expression




Inibitori PCSK-9: estrema efficacia ipolipemizzante

The N EW EMNGLANID JOURNAL of MEIDICIINE

|I ORIGINNAL ARTICLE I‘

A 52-Week Placebo-Controlled Trial
of Evolocumab in Hyperlipidemia

Dirk J. Blorm, M._D., Ph.D., Tormas Hala, M.D., Michael Bolognese, M.D.,
Michael ). Lillestol, M.D., Phillip D. Toth, M.D.,
Lesley Burgess, M.B., B.Ch., M.Med., Ph.D., Richard Ceska, M.D., Ph.D._,
Eli Roth, M.D., Michael J. Koren, M.D., Christie M. Ballantyne, M.D., . . .
Maria Laura Monsalvo, M.D., Kate Tsirtsonis, M.Sc., Jae B. Kim, M.D., Pa‘“en‘ts W}! D|abetes at Base“ne
Rob Scott, M.D., Scott M. Wasserman, M.D., and Evan A. Stein, M.D., Ph.D.,
for the DESCARTES Investigators¥
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CV Outcomes Trials con Inibitori PCSK-9

The ODYSSEY OUTCOMES Trial: Topline Results

Alirocumab in Patients After Acute Coronary Syndrome

Gregory G. Schwartz, Michael Szarek, Deepak L. Bhatt, Vera Bittner, Rafael Diaz, Jay Edelberg,
Shaun G. Goodman, Corinne Hanotin, Robert Harrington, J. Wouter Jukema,
Guillaume Lecorps, Angele Moryusef, Robert Pordy, Matthew Roe, Harvey D. White, Andreas Zeiher,

Ph. Gabriel Steg
On behalf of the ODYSSEY OUTCOMES Investigators and Committees

American College of Cardiology — 67th Scientific Sessions
March 10, 2018

@ODYSSEY

ClinicalTrials.gov: NCT01663402 OUTCOMES

Cardiovascular Efficacy & Safety of
Evolocumab in Diabetes,
and Risk of Development of Diabetes:
An Analysis from the FOURIER Trial

MS Sabatine, LA Leiter, SD Wiviott, RP Giugliano, P Deedwania, GM De
Ferrari, SA Murphy, JF Kuder, AC Keech, PS Sever, and TR Pedersen,
for the FOURIER Steering Committee & Investigators

European Association for the Study of Diabstes — 53 Annual Meeting
Clinical Trial Update
September 15, 2017




Circulation L

Volume 137, Issue 4, 23 January 2018; Pages 3358-350 ﬁ:‘;ﬂ“"‘
hitp=./idoi.ong/M10. 1161/ CIRCULATIONAHA 117 032235 Association.

ORIGINAL RESEARCH ARTICLE

Low-Density Lipoprotein Cholesterol Lowering With
Evolocumab and Outcomes in Patients With Peripheral
Artery Disease

A Primary Endpoint in Patients with and without PAD
Insights From the FOURIER Trial (Further Cardiovascular Outcomes Research With 18%
PCSK?9 Inhibition in Subjects With Elevated Risk) B Placebo PAD 16.8%
16% | Il Evolocumab N=3,642 PAD
HR 0.79 2 20"
14%, - NNT 29
P edo0gs 13%-
= 12% ' o 121% 7] No PAD
- - . g A s | 16% ARR
METHODS: FOURIER was a randomized trial of evolocumab versus placebo in T 10% NNT 63
27 564 patients with atherosclerotic disease on statin therapy followed for a ‘;. - ) i
median of 2.2 years. Patients were identified as having PAD at baseline if they g No PAD
had intermittent claudication and an ankle brachial index of <0.85, or if they had & 6% N=23922
a prior peripheral vascular procedure. The primary end point was a composite HR 0.86
of cardiovascular death, myocardial infarction, stroke, hospital admission for 4% f e wha e -en)
unstable angina, or coronary revascularization. The key secondary end point was a 2 , ,
. . Cop e . " 2% printeraction = 0.40
composite of cardiovascular death, myocardial infarction, or stroke. An additional
outcome of interest was major adverse limb events defined as acute limb ey fram 0
ischemia, major amputation, or urgent peripheral revascularization for ischemia. Rendomization 0 90 180 270 360 450 540 630 720 810 900
Number at risk
Placaba PAD 1784 1749 1700 1654 1817 1588 1536 1281 873 645 452
Evdlocumak PAD 1858 1027 1790 1753 1726 17N 1651 1378 1050 T49 460
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Circulation L

Volume 137, Issue 4, 23 January 2015; Pages 338-350 fimerlcan
https:#idoi.ong/10. 116 1/CIRCULATIONAHA. 117032235 Assaciation,

MALES:

e Acute limb ischemia (ALI)

ORIGINAL RESEARCH ARTICLE

Low-Density Lipoprotein Cholesterol Lowering With _ .
Evolocumab and Outcomes in Patients With Peripheral * Major amputation

Artery Disease * Urgent revascularization

Insights From the FOURIER Trial (Further Cardiovascular Outcomes Research With
PCSK?9 Inhibition in Subjects With Elevated Risk)
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Peripheral Artery Disease and Venous Thromboembolic
Events After Acute Coronary Syndrome

Role of Lipoprotein(a) and Modification by Alirocumab:
Prespecified Analysis of the ODYSSEY OUTCOMES Randomized Clinical
Trial

Circulation

PAD events: lipoprotein(a)

3.0+ PAD events: lipoprotein(a)
. 2.5 PAD incidence
= Alirocumab Placebo
g 2.0 Subgroup n/N (%) niN (%)
3 45l Quartile 1 28/2327 (1.1)  25/2403 (1.0)
£ ., Quartie2 28/2438 (1.1) 33/2293 (1.4)
= 1.0
r 0.5 Quartile 3 21/2356 (0.8) 33/2373 (1.4)
Quartile 4  26/2341(1.1)  54/2393 (2.3)
0 :
(8462 p A patients ovents) Overall 10119462 (1.1) 145/9462 (1.5)
P,..=03
1 Lp(a) quartile 1 B Lp(a) quartile 2
(<6.7 mg/dL) (6.7 to <21.2 mg/dL)
m Lp(a) quartile 3 W Lp(a) quartile 4

(21.2 to <59.6 mg/dL) (259.6 mg/dL)

Circulation. 2020;141:1608-1617.
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Nuove terapie ipolipemizzanti

» Small interfering RNA (inclisiran)

riduzione LDL-C con somministrazione semestrale; promettente per aderenza, ma servono dati

specifici su outcome d’arto
» |cosapent ethyl/fibrati

interesse nei fenotipi con dislipidemia diabetica; evidenze limb-specific limitate

» Anti-Lp(a) (siRNA e oligonucleotidi antisenso)

area futura potenzialmente rilevante per PAD/MALEs
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Possibile algoritmo pratico per il paziente diabetico
con ischemia periferica

» |dentificare PAD/ischemia periferica d’arto come ASCVD ad altissimo rischio
» Statina ad alta intensita o alla dose massima tollerata

» Verifica LDL-C a 4-12 settimane

» Aggiunta ezetimibe/acido bempedoico se target non raggiunto.

» PCSK9i/inclisiran se persiste fuori target o rischio estremo/polivascolare

» Considerare TG, ApoB e Lp(a) per stratificazione residua

» Integrare terapia lipidica con anti-aggregazione/dual pathway, controllo glicemico,

pressione, fumo, infezione, rivascolarizzazione e wound care.



Rischio cardiovascolare nel paziente con ischemia periferica:
FOCUS SULLE DISLIPIDEMIE
Take Home Message:

Nel paziente diabetico con PAD, la dislipidemia € un determinante modificabile di eventi d’arto:
ischemia critica, rivascolarizzazione, amputazione.

LDL-C e 'outcome di trattamento piu consistente (anche se relazione meno forte rispetto alla CAD).

Target <55 mg/dl & J,50% dal baseline

Statine cardine della terapia (effetti pleiotropici oltre a |, LDL-C)
Ezetimibe e/o acido bempedoico per raggiungere il target

Efficacia dimostrata nella riduzione degli eventi ischemici d’arto con inibitori PCSK9.
Beneficio ulteriore oltre la riduzione di LDL-C? (non HDL, Lp(a)?)
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