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Luminal thrombosis is the pathological basis of acute coronary 
syndrome and critical limb ischemia.
• Acute coronary syndrome is primarily due to luminal thrombus 
associated with atherosclerosis.
• On the other hand, the majority of the arteries in critical limb ischemia 
have luminal thrombi not associated with atherosclerosis

Narula N et al. Arterioscler Thromb Vasc Biol. 2020;40:1982–1989
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Il paradosso della trombina

La trombina è in grado sia di promuovere

che di prevenire la trombosi, in funzione del 

substrato che incontra e delle proprie 

concentrazioni.

• L’endotelio danneggiato espone fattore tissutale 

e la trombina agisce come procoagulante, 

attivando le piastrine e trasformando il 

fibrinogeno in fibrina

• Nei territori che hanno endotelio integro, la 

trombomodulina si lega alla trombina, e 

attraverso l’attivazione della proteina C ed  S, 

inattiva i fattori della coagulazione V ed VIII 

contrastando quindi l’evento trombotico.

• L’altro elemento che modifica il ruolo della 

trombina è la sua concentrazione. 

• La persistenza nel tempo di elevati valori di 

protrombina e trombina correla direttamente con 

un incremento significativo di eventi 

cardiovascolari

Griffin JH. Blood coagulation. The thrombin paradox. Nature 1995;378:337-8.



Arterial thrombosis event 12 months

Acute phase1–10 Chronic phase11–14

Relative risk 
of secondary

event

Prevention strategy: DAPT, SAPT or DPI

Time

⧫ Plaque rupture causes platelet activation through two distinct 
pathways, leading to amplification and aggregation1–2

⧫ DAPT is therefore effective in this setting because this is where 

platelet recruitment, activation and amplification is strongest3–10

⧫ Hypercoagulability persists due to ongoing thrombin 
generation11–12 

⧫ Adding rivaroxaban vascular dose to aspirin may be 

effective in this phase13–14

Tailoring secondary prevention strategies to the underlying 

pathophysiology following an arterial thrombosis event

Prevention strategy: DAPT

Tissue factor-mediated thrombin generation

Platelet activation through vWF

Prolonged tissue factor-mediated thrombin generation



Dual Pathway Inhibition with Rivaroxaban Vascular Dose 

2.5 mg bid + Aspirin Reduced CV Death, Stroke and MI 

Eikelboom JW et al. N Engl J Med 2017; DOI: 10.1056/NEJMoa1709118

Key inclusion criteria*

PAD 

CAD with ≥1 of:

Age ≥65 years

• Age <65 years plus 
atherosclerosis in ≥2 vascular 
beds or ≥2 additional risk factors

Current smoker 

Diabetes mellitus 

Renal dysfunction 
(eGFR<60 ml/min)

Heart failure

Non-lacunar ischemic stroke 
≥1 month ago



COMPASS Is the First Antithrombotic in a Chronic CAD 

Population to Show a Mortality Benefit

All-cause mortality*

9%†

Aspirin 

therapy2,3

9%

Lipid lowering

(1 mmol/L)2,5

14%‡

ACE 

inhibitor2,4

23%§

Dual pathway inhibition1

with rivaroxaban vascular dose,

2.5 mg BID, plus aspirin
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HR=0.77
(95% CI 0.65–0.90)

p=0.0012

RRR: 

23%

ARR: 

0.9%

*1. Connolly SJ et al. Lancet 2018;391:205–218; 2. Fox KAA et al. Eur Heart J 2018; doi:10.1093/eurheartj/ehy347; 3. ATT Collaboration. Lancet 2009; 373:1849–1860; 4. Dagenais GR et al. 
Lancet 2006;368:581–588; 5. CTT Collaboration. Lancet 2015;385:1397–1405.



Absolute risk differences over time for severe bleeding and MACE

The Balance Between The Increase in Bleeding Events and 

Reduction in MACE Suggests a Net Clinical Benefit Over Time

Eikelboom JW et al, J Am Coll Cardiol 2019;74(12):1519-1528
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Efficacy of Rivaroxaban Vascular Dose 2.5 mg bid + Aspirin 

Was Consistent Across Subgroups

Subgroup
Rivaroxaban 

2.5 mg bid + aspirin
n/N (%)

Aspirin alone
n/N (%)

HR (95% CI) HR (95% CI) p-value

All participants 347/8313 (4) 460/8261 (6) 0.74 (0.65–0.86)

History of MI 0.93

<2 years prior 49/1218 (4) 67/1205 (6) 0.70 (0.48–1.01)

2–5 years prior 71/1612 (4) 91/1665 (5) 0.81 (0.59–1.10)

≥5 years prior 127/2824 (4) 174/2849 (6) 0.72 (0.57–0.91)

No MI prior 100/2661 (3.8) 128/2540 (5) 0.76 (0.58–0.98)

History of PCI/PTCA 0.85

Yes 201/4971 (4) 270/4905 (6) 0.74 (0.61–0.88)

No 146/3342 (4) 190/3356 (6) 0.76 (0.61–0.94)

History of CABG 0.01

Yes 121/2232 (5) 117/2143 (5) 0.99 (0.77–1.28)

No 226/6081 (4) 343/6119 (6) 0.66 (0.56–0.78)

MI or PCI or CABG >2 years 0.71

Yes 78/2269 (3) 102/2141 (5) 0.71 (0.53–0.95)

No 269/6044 (4) 358/6120 (6) 0.76 (0.65–0.89)

Connolly SJ et al, Lancet 2017; doi:10.1016/S0140-6736(17)32816-7
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Prognosis of MALE by randomized treatment group (incidence 

rates/100 person-year) 

Prognosis of MALE in patients randomized to 

receive aspirin 100 mg alone

Prognosis of MALE in patients randomized to 

receive rivaroxaban 2.5 mg bid + aspirin 100 mg 
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*Anand SS et al, J Am Coll Cardiol 2018; doi: 10.1016/j.jacc.2018.03.008; Anand S et al, ACC 2018:Oral presentation 407-16



European Heart Journal - Cardiovascular Pharmacotherapy (2022) 0, 1–10



c High ischaemic risk: previous amputation, critical 
limb threatening ischaemia, previous revascularization, 
high-risk comorbidities (heart failure, diabetes, 
vascular disease in two or more vascular beds), eGFR 
<60 mL/min/1.73 m2.498 

High bleeding risk: dialysis or renal impairment GFR 
<15 mL/min/1.73 m2, acute coronary syndrome <30 
days, history of intracranial haemorrhage, stroke or 
TIA, active or clinically significant bleeding. 

European Heart Journal (2024) 45, 3538–3700

Recommendation Table 14 — Recommendations for antithrombotic 
therapy in patients with peripheral arterial disease 



Mach F et al. European Heart Journal (2025) 00, 1–20 Boren J et al. European Heart Journal (2020) 41, 2313–2330

Low-density lipoprotein (LDL) as the primary driver of 
atherogenesis.



Bonaca MP et al. Circulation. 2018;137:338–350.

The primary end point was a composite of cardiovascular death, 
myocardial infarction, stroke, hospital admission for
unstable angina, or coronary revascularization. 

27 564 patients with atherosclerotic disease on statin therapy followed for a median of 2.2 
years. Patients were identified as having PAD at baseline if they had intermittent claudication 
and an ankle brachial index of <0.85, or if they had a prior peripheral vascular procedure



Oyama K et al. European Heart Journal (2021) 42, 4821–4829

Conclusion The addition of the PCSK9 inhibitor 
evolocumab to statin therapy reduced acute 
arterial events across all vascular
territories with a robust effect over time, 
indicating a pan-vascular impact of aggressive 
lipid-lowering therapy on these acute and 
clinically meaningful events.



CeVD, cerebrovascular disease; PAD, peripheral artery disease

ODYSSEY OUTCOMES
Coronary disease 

(1−12 months post ACS) (n=18,924)

Monovascular disease
Polyvascular: 

Disease in two beds
Polyvascular: 

Disease in three beds

Coronary 
without clinical PAD 
or CeVD (n=17,370)

Coronary, 
PAD and CeVD

(n=149)

Coronary and PAD
(n=610)

Coronary and CeVD
(n=795)

Jukema, J.W. et al. J Am Coll Cardiol. 2019;74(9):1167–76.
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Baseline characteristics by history of PAD or CeVD
Monovascular disease Disease in two vascular beds Disease in three 

vascular beds
P*

Coronary without PAD 
or CeVD (n=17,370)

Coronary and 
PAD (n=610)

Coronary and 
CeVD (n=795)

Coronary, PAD, and 
CeVD (n=149)

Age, years 58 (51,65) 62 (56, 68) 62 (56, 69) 66 (60, 71) <0.0001

Women 24.7 26.7 33.2 24.8 <0.0001

Index event <0.0001

NSTEMI 47.9 56.3 55.4 63.1

STEMI 35.1 31.1 28.6 22.8

Unstable angina 17.1 11.7 16.0 14.1

LLT at randomization <0.0001

High-dose atorvastatin 
or rosuvastatin

89.2 86.1 85.4 81.2

Other LLT 10.0 12.3 12.8 16.1

No LLT 0.9 1.6 1.8 2.7

Values are median (quartile 1, quartile 3) or %; LLT, lipid-lowering therapy. *Across disease subgroups. 

Jukema, J.W. et al. J Am Coll Cardiol. 2019;74(9):1167–76.



Jukema JW, Szarek M Zijlstra LE et al. J Am Coll Cardiol 2019

ODYSSEY OUTCOMES 
 vasculopatia periferica

• la presenza di polivasculopatia post ACS rappresenta un rischio estremo
• la riduzione degli eventi avversi e’ maggiore nei pazienti a rischio progressivamente più alto   

Very high risk -PVD

The primary end point was a 
composite of cardiovascular death, 
myocardial infarction, stroke, hospital 
admission for unstable angina, or 
coronary revascularization. 

The key secondary end point was a 
composite of cardiovascular death, 
myocardial infarction



Death: 

one, two or 

three 

vascular beds

ARR 16.2 (95% Cl 5.5, 26.8) 
ARR 1.3 (95% Cl –1.8, 4.3) 
ARR 0.4 (95% Cl –0.1, 1.0)

ARR interaction P = 0.002
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Jukema, J.W. et al. J Am Coll Cardiol. 2019;74(9):1167–76.

ODYSSEY OUTCOMES 
 vasculopatia periferica

Very high risk -PVD



CONCLUSIONS: Patients with polyvascular disease experienced comparable benefits to those with monovascular disease in response to ILT. The benefits of ILT in 
patients with polyvascular disease were not dependent on baseline LDL-C

Alkhalil M et al. Am Heart Assoc. 2021;10:e017948



Mazzolai L et al. European Heart Journal (2024) 45, 3538–3700 



Conclusioni

• I pazienti con polivasculopatia sono considerati a rischio «estremo»

• Le terapie prognosticamente rilevanti comprendono l’antiaggregazione piastrinica 
e in alcuni sottogruppi l’associazione aspirina/rivaroxaban a bassa dose

• La stabilizzazione di placca attraverso il raggiungimento del target lipidico. inibitori 
della PCSK9 ontop della terapia con statine ehanno un ruolo prognostico rilevante 
nei pazienti polivasculopatici.

Interventi farmacologici mirati ed effetti sulla prognosi
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Introduction: In the SOUL trial, oral semaglutide, a glucagon-like peptide-1 receptor agonist, reduced major adverse cardiovascular 
events (MACE) when compared with placebo in people with type 2 diabetes (T2D) and atherosclerotic cardiovascular disease 
(ASCVD) and/or chronic kidney disease (CKD).

Purpose: In these pre-specified 

analyses of the SOUL trial, we sought 
to determine whether the effect of 
oral semaglutide on cardiovascular 
(CV) outcomes varies based on the 
extent of vascular disease at baseline.

Cavander M et al. European Heart Journal (2025) 46 (Suppl 1)

Conclusion: In the SOUL trial, more extensive vascular disease was associated with higher risk of MACE. Oral semaglutide reduced the risk of
MACE, irrespective of number of affected vascular beds, which supports the initiation of semaglutide in T2D with CKD, even in the absence of
known ASCVD.



Predicted efficacy of inclisiran on cardiovascular outcomes in 

lower extremity peripheral artery disease: 

results of the In Silico Sirius study

Mahe G et al. Circulation 2024; 50: suppl_1

Research question/Hypothesis:
SIRIUS in silico study aims to predict 
the efficacy of inclisiran on CV 
outcomes in subgroups of patients 
with or without PAD.

Methods: The SIRIUS in silico trial 
was conducted using a knowledge-
based mechanistic computational 
model of ASCVD applied to a virtual 
ASCVD population with LDL-C ≥ 70 
mg/dL. Each virtual patient is its own 
control. 



Mazzolai L et al. European Heart Journal (2024) 45, 3538–3700 



Mazzolai L et al. Eur J Vasc Endovasc Surg (2024) 67, 373e392

Dynamic exercise training induces extensive 

remodelling of the vascular system

mitochondrial biogenesis, 

angiogenesis, and 
increases in the functional 
capacity of individuals with 

peripheral arterial disease
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