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•Setting the Background: ESC/ESVS 2017 and ESC/EAS 2019 Guidelines

•Come valutiamo la presenza di PAD

•Il colesterolo LDL è un predittore di arteriopatia periferica?

• La terapia ipocolesterolemizzante riduce eventi e mortalità CV nei

pazienti con arteriopatia periferica?

• La terapia ipocolesterolemizzante riduce l’incidenza delle complicanze 

ischemiche a carico degli arti inferiori nei pazienti con arteriopatia 

periferica?

AGENDA



• Approximately 202 million people are 

affected with LEAD* worldwide, of whom 

almost 40 million are living in Europe

• LEAD usually appears after the age of 50 

years, with an exponential increase after 

the age of 65 years. This rate reaches 20% 

by the age of 80 years 

*LEAD: Lower extremity artery disease - Patologia aterosclerotica del tratto aorto-

iliaco, femoro-popliteo e sottopopliteo

ESC/ESVS 2017 - European Heart Journal (2018) 39, 763–821
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REPORTED RATE RANGES OF OTHER LOCALIZATIONS OF ATHEROSCLEROSIS IN PATIENTS 
WITH A SPECIFIC ARTERIAL DISEASE 

ESC/ESVS 2017 - European Heart Journal (2018) 39, 763–821

LEAD: Lower extremity artery disease

RAS: Renal artery disease



Relative 5-year PAD mortality rates 

versus other common pathologies

1American Cancer Society. Cancer Facts and Figures – 2007. 
2Kampozinski RF, Bernhard VM. In: Vascular Surgery (Rutherford RB, ed).  Philadelphia, PA: WB Saunders: 1999;chap 53.
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2019 ESC/EAS GUIDELINES: CV RISK CATEGORIES

*Defined as microalbuminuria, retinopathy, or neuropathy.

ASCVD = atherosclerotic cardiovascular disease; ACS = acute coronary syndrome; BP = blood pressure; CABG = coronary artery bypass graft surgery; CKD = chronic kidney disease; CT = 

computed tomography; CVD = cardiovascular disease; DM = diabetes mellitus; eGFR = estimated glomerular filtration rate; FH = familial hypercholesterolaemia; LDL-C = low-density lipoprotein 

cholesterol; MI = myocardial infarction; PCI = percutaneous coronary intervention; SCORE = Systematic Coronary Risk Estimation; T1DM = type 1 DM; T2DM =type 2 DM; TC = total cholesterol; 

TIA = transient ischaemic attack.

Adapted from: Mach F, et al. Eur Heart J 2019. doi:10.1093/eurheartj/ehz455. Epub ahead of print.

VERY HIGH RISK HIGH RISK MODERATE RISK LOW RISK

People with any of the following:

• Documented ASCVD, either clinical or 

unequivocal on imaging. Documented 

ASCVD includes previous ACS (MI or 

unstable angina), stable angina, coronary 

revascularisation (PCI, CABG, and other 

arterial revascularisation procedures), 

stroke and TIA, and PERIPHERAL 

ARTERIAL DISEASE. Unequivocally 

documented ASCVD on imaging includes 

those findings that are known to be 

predictive of clinical events, such as 

significant plaque on coronary 

angiography or CT scan (multivessel 

coronary disease with two major 

epicardial arteries having >50% stenosis), 

or on carotid ultrasound

• Diabetes Mellitus with target organ 

damage,* or at least three major risk 

factors, or early onset of T1DM of long 

duration (>20 years)

• Severe CKD (eGFR <30 mL/min/1.73 m2)

• A calculated SCORE ≥10% for 10-year 

risk of fatal CVD

• FH with ASCVD or with another major

risk factor

People with:

• Markedly elevated single risk 

factors, in particular TC  >8 mmol/L 

(>310 mg/dL), LDL-C >4.9 mmol/L 

(>190 mg/dL), or BP ≥180/110 

mmHg

• Patients with FH without other 

major risk factors

• Patients with DM without target 

organ damage, with DM duration 

≥10 years or another additional risk 

factor

• Moderate CKD (eGFR 30—59 

L/min/1.73 m2)

• A calculated SCORE ≥ 5% and 

<10% for 10-year risk of fatal CVD

• Young patients (T1DM <35 

years; T2DM <50 years) with 

DM duration <10 years, 

without other risk factors 

• Calculated SCORE ≥1 % and 

<5% for 10-year  risk of fatal 

CVD

• Calculated SCORE 

<1% for 10-year risk 

of fatal CVD



ESC/ESVS 2017 - European Heart Journal (2018) 39, 763–821

LDL-C < 55 mg/dl
(ESC EAS 2019 Guidelines)



•Setting the Background: ESC/ESVS 2017 and ESC/EAS 2019 Guidelines

•Come valutiamo la presenza di PAD: 

• Esame Obiettivo

• Ankle Brachial Index (ABI) - First line test

• Doppler Ultrasound (DUS) – First line imaging

• CTA Computed tomography angiography e MRA risonanza

AGENDA



Only 1 in 10 of these PAD 
patients will have classical
symptoms of intermittent 
claudication (IC)

1 in 5 people over 65
visiting the GP has PAD†

† ABPI<0.9

Diehm et al. Circulation. 2004;109;1335-1338.

Reliance on classical IC symptoms leads

to an underestimation of PAD prevalence



European Journal of Vascular and Endovascular Surgery DOI: (10.1016/j.ejvs.2017.07.018) 

ESC/ESVS 2017 - Ankle Brachial Index (ABI) 

ESC/ESVS 2017 GUIDELINES - Eur Heart J (2018) 39, 763–821

Vi è la necessità di diffondere la cultura 
della PAD e di documentarla mediante la 

misurazione  dell’ABI  



Sutton TK et al Stroke. 2008 Mar;39(3):863-9

Hazard ratios for total MORTALITY in men and women by ankle-brachial 

index (ABI) at baseline for all studies combined in the ABI collaboration

2886 adults aged 70 to 79 followed for a mean of 6.7 years

https://www.ncbi.nlm.nih.gov/pubmed/?term=Sutton-Tyrrell+K++Stroke.+2008;39:863%E2%80%93869.
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L’impatto del colesterolo LDL in diversi distretti arteriosi
EPIC-Norfolk prospective population study

21.798 participants

Adapted from Stoekenbroek RM et al. Eur Heart J. 2016

LDL-C and CAD
HR: 1.50 (1.35, 1.68) 

LDL-C and PAD
NS 

Hazard ratios for PAD by LDL-C quartiles
(Model 1 unadjusted, Model 2  age- and sex-adjusted, Model 3 is multiple-adjusted)

<125 mg/dl >180 mg/dl



Predittori a 20 anni 
di coronaropatia 

e arteriopatia 
periferica

Scottish Heart Health Extende
Cohort

15.737 participants

LDL-C and CHD
HR: 1.06 (1.01, 1.12) 

LDL-C and PAD
NS

Tunstall-Pedoe H et al. J Am Heart Assoc. 2017

Diabete/fumo/infiammazione



Figure 2.2 

EPIDEMIOLOGY OF PERIPHERAL ARTERY DISEASE

Criqui MH, Aboyans V., Circ Res 2015;116:1509-26

Odds ratios (ORs) for peripheral artery disease (PAD) in high-income countries (HICs) and low- and
middle-income countries (LMICs). 
BMI = Body mass index; CRP = C-reactive protein; 
CVD = cardiovascular disease; HDL = high-density lipoprotein.



Arterioscler Thromb Vasc Biol. 2012 December ; 32(12): 3058–3065 

Lipoprotein (a) and risk of coronary, cerebrovascular and peripheral 

artery disease; the EPIC-Norfolk prospective population study

• N=21,798 male and female inhabitants of Norfolk, United Kingdom, aged between 39 and 79 years old

• During 212,981 person-years at risk, a total of 2365 CAD, 284 ischemic stroke and 596 PAD events 

occurred in 18,720 participants 

Conclusion: Lp(a) levels were associated with future PAD and CAD events. The association between 

Lp(a) and cardiovascular disease was not modified by LDL-C levels.

Model 1 adjusted for age and sex.

Model 2 adjusted for age, sex, body mass index, total cholesterol adjusted for Lp(a) levels, HDL cholesterol, and triglycerides. 

Model 3 was adjusted for all covariates in Model 2 in addition to smoking, alcohol consumption, baseline antihypertensive therapy, baseline lipid-lowering therapy, diabetes 

mellitus, physical activity level, serum creatinine levels, fibrinogen levels, apolipoprotein A-I, apolipoprotein B, CRP levels, history of myocardial infarction at baseline, 

history of stroke at baseline, family history of myocardial infarction, family history of stroke, postmenopausal status and use of hormone replacement therapy. 
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2019 ESC/EAS GUIDELINES: 
Recommendations for lipid-lowering drugs in patients

with peripheral arterial disease (including carotid artery disease)

ASCVD = atherosclerotic cardiovascular disease; PAD = peripheral arterial disease;

PCSK9 = proprotein convertase subtilisin/kexin type 9.

Adapted from: Mach F, et al. Eur Heart J 2019. doi:10.1093/eurheartj/ehz455.

Risk category
LDL goals (starting with untreated LDL-C)

2016 2019

Very-high risk
<1.8 mmol/L (70 mg/dL) or >50% ↓ if LDL-C
1.8–3.5 mmol/L (70–135 mg/dL)

<1.4 mmol/L (<55 mg/dL) and >50% ↓

Recommended treatment goals for LDL-C Lowering therapy



RISCHI NEI PAZIENTI CON ARTERIOPATIA PERIFERICA

MALE

maggiori eventi avversi degli arti 

• l’ischemia acuta degli arti

• rivascolarizzazione periferica 

urgente

• l’amputazione maggiore

MACE

rischio di eventi avversi 

cardiovascolari maggiori inclusi 

• infarto miocardico

• ictus 

• morte cardiovascolare

https://www.google.it/url?sa=i&source=images&cd=&ved=2ahUKEwjts-n2psreAhXQ34UKHT88AMAQjRx6BAgBEAU&url=https://it.depositphotos.com/183671958/stock-illustration-comic-cartoon-legs-isolated-on.html&psig=AOvVaw0QEePhdA-0XR6d2tviwHLw&ust=1541955727920136
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http://www.miafarmaciaitalia.it/progetto-zero-eventi-cerebro-cardiovascolari-2018/
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Heart Protection Study Collaborative Group

Statine: effetti sugli outcomes CV nell’arteriopatia periferica

Heart Protection Study Collaborative Group. J Vasc Surg. 2007

6.748 participants with PAD (2% with amputation)  and 13.788 other high-risk participants

Simvastatin 40 mg VS placebo

Endpoints: myocardial infarction, coronary death, stroke, or revascularization

-22%

-25%

STATINS and MACE

http://www.miafarmaciaitalia.it/progetto-zero-eventi-cerebro-cardiovascolari-2018/
http://www.miafarmaciaitalia.it/progetto-zero-eventi-cerebro-cardiovascolari-2018/


Effect of statin treatment on limb vascular events, including peripheral 

revascularization and amputation, in patients with symptomatic PAD* in 

REACH REGISTRY 

5861 patients with symptomatic PAD, 62.2% in statin therapy at baseline

Kumbhani DJ, Eur Heart J 2014

* PAD defined as current intermittent claudication and an ABI <0.90 and a history of intermittent claudication in 

addition to a history of peripheral vascular intervention

STATINS and MALE

ARR 3.5%

RRR -17%

ARR 1.8%

RRR -36%
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LDL Cholesterol Lowering with Evolocumab 

and Outcomes in Patients with 

Peripheral Artery Disease:

Insights from the FOURIER Trial

Marc P. Bonaca, Patrice Nault, Robert P. Giugliano, Anthony C. Keech, Armando 

Lira Pineda, Estella Kanevsky, Julia Kuder, Sabina A. Murphy, J. Wouter 

Jukema, Basil S. Lewis, Lale Tokgozoglu, Ransi Somaratne, Peter S. Sever, 

Terje R. Pedersen, Marc S. Sabatine

for the FOURIER Steering Committee & Investigators

American Heart Association – Annual Scientific Session

Late-Breaking Science in Prevention

November 13, 2017

Circulation 2018;137:338



27,564 

Patients with 

Atherosclerosis 

Randomized

3,642

Patients with 

Symptomatic Lower 

Extremity Peripheral 

Artery Disease

1,505

Patients with 

Symptomatic Lower 

Extremity Peripheral 

Artery Disease and no 

prior MI or Stroke

Patients with Peripheral Artery 

Disease

57%
Peripheral Revascularization

(Median 3.7 years prior)

26%

955

27%

1,044

42%

1517

27

4%
Amputation for 

Ischemia

39

4119

69%
Intermittent Claudication & 

ABI < 0.85 at Baseline

Circulation 2018;137:338



An Academic Research Organization of 

Brigham and Women’s Hospital and Harvard Medical School

Peripheral Artery Disease and Risk in 

Placebo Patients

Days from Randomization

adjusted age, sex, race, BMI, diabetes, hypertension, smoking, eGFR, CHF, prior MI, 

CABG/PCI, and history of stroke or TIA.
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MACE in Patients WITH AND WITHOUT 

Peripheral Artery Disease
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Placebo

Evolocumab

13.0%

7.6%

9.5%

6.2%

PAD

3.5% ARR

NNT2.5y 29

No PAD

1.4% ARR

NNT2.5y 72

PAD
N=3,642

27% RRR

HR 0.73

(0.59 – 0.91)

P=0.0040

p-interaction = 0.41

No PAD

N=23,922

HR 0.81

95% CI (0.73 – 0.90)

P<0.001

Days from  Randomization
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•Setting the Background

•Come valutiamo la presenza di PAD: 
• Esame Obiettivo
• Ankle Brachial Index (ABI) - First line test
• Doppler Ultrasound (DUS) – First line imaging
• CTA Computed tomography angiography e MRA risonanza

•Il colesterolo LDL è un predittore di arteriopatia periferica?

• La terapia ipocolesterolemizzante riduce eventi e mortalità CV nei pazienti
con arteriopatia periferica?

• La terapia ipocolesterolemizzante riduce l’incidenza delle 

complicanze ischemiche a carico degli arti inferiori nei pazienti con 

arteriopatia periferica?

AGENDA



An Academic Research Organization of 

Brigham and Women’s Hospital and Harvard Medical School
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MALE 0.58 (0.38–0.88)

ALI or major amputation 0.52 (0.31–0.89)

ALI 0.55 (0.31–0.97)

Major amputation 0.57 (0.17–1.95)

Urgent revascularization 0.69 (0.38–1.26)

Circulation 2018;137:338
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Days from Randomization Placebo

2.4%

MALE in Patients with Known PAD

Days from Randomization Placebo

Evolocumab

2.4%

1.5%

Known PAD (N=3642)

HR 0.63

95% CI (0.39 – 1.03)

37%



MALE
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Achieved LDL-C and Major Adverse Limb Events

adjusted for significant (p<0.05) predictors of LDL-C cholesterol at 1 month after randomization including age, BMI, LDL-C at 

baseline, male sex, race, randomized in North America, current smoker, high intensity statin.

P=0.026 for beta coefficient

Circulation 2018;137:338
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Placebo

Evolocumab

12.8%
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Conclusioni

• I pazienti con PAD sono a rischio di MACE molto elevato:                   

goal di LDL-C <55 mg/dl (ESC/EAS 2019)

•La valutazione della PAD si avvale di strumenti non invasivi (ABI/DUS), 

ampiamente disponibili ed accurati ma sottoutilizzati

•Il colesterolo rappresenta un fattore di rischio significativo di PAD 

anche se probabilmente meno impattante di altri: es. fumo, diabete

•Lp(a): fattore di rischio verosimilmente significativo per PAD

•La riduzione del LDL-C con statina e PCSK9i in pazienti con PAD:

Riduce i maggiori eventi CV (MACE)

Riduce i maggiori eventi avversi degli arti (MALE) con benefici che

si estendono a livelli molto bassi di LDL-C

• I benefici si estendono ai pazienti con PAD senza storia di eventi CV



RECOMMENDATIONS FOR TREATMENTS THAT REDUCE THE RISK OF 

MAJOR ADVERSE CV AND LIMB VASCULAR EVENTS AND IMPROVE 

SYMPTOMS IN PATIENTS WITH PAD


