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Survival depends on progression of disease
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Risk factors:

Inhospital PAD patients with advanced disease

➢ 70% are smokers or ex-smokers

➢ > 40% are diabetics or prediabetics

➢ 30% have chronic kidney disease

➢ hypertension, hyperlipidemia





Age pyramide: 

Increase of frequency of PAD with increasing age

+ Diabetes





DeFronzo RA et al., Diabetes Care 1998
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Vascular complications already develop at the stage 

of glucose intolerance  

– the long period before the diagnosis „diabetes“ 



PAD and diabetes mellitus

Incidence of PAD dependent on blood sugar control

UKPDS

HBA1c increased by 1% 

relates to an increased 

risk for PAD of 26%

Adler AI, Diabetes Care 2022; 25:894



Mortality and morbidity risk in PAD and diabetes

Patients with PAD and Diabetes have a dramatically increased mortality !
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p = 0.0004

Cleveland Clinic Study     n = 381 PAD patients, of those 95 (~ 25 %) with diabetes  mean follow-up 4,6 years

Hertzer NR. Ann Vasc Surg 1:44-20, 1986
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Diabetes is associated with a high risk of MACE in 

patients with atherothrombotic disease (CAD + PAD)

Adjusted cumulative incidence of MACE according to the presence 

or absence of diabetes in the REACH registry (N=45,227)

Cavender MA et al. Circulation 2015;132:923–931



2019 ESC/EASD guidelines

Cardiovascular risk is increased with diabetes



Lipidprofile women vs. men with age 
(Framingham-Pop; n=1574m/1692f)

Freedman DS, et al. Clin Chem 50: 1189 (2004)
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Lipoprotein(a) is the next central target of therapy

• Lp(a) concentration is 
approx. 90 % genetic

 
Increased in 20% of the 

overall population

• one Lp(a) particle is 6 
fold stronger 

atherogenic compared 
to one LDL particle

LDL Lp (a)

Kronenberg et al.  European Heart Journal 2022  



Elevated Lp(a) ist a highly prevalent, independent risk factor for CVD

- early and recurrent clinical events

†Lp(a) is definiert als >80. Perzentile [>50 mg/dL (>125 nmol/L)] innerhalb der kaukasischen Ethnie. 

CVD, cardiovascular disease – kardiovaskuläre Erkrankung; Lp(a), Lipoprotein(a); M, Millionen. 

1. Catapano AL, et al. Atherosclerosis. 2022;349:136–143; 2. Trinder M, et al. J Am Coll Cardiol. 2022;79(7):617–628; 3. Wilson DP, et al. J Clin Lipidol. 2019;13(3):374–392; 4. Handelsman Y, et al. Endocr Pract. 2020;26(10):1196–1224; 5. 

Wilson DP, et al. J Clin Lipidol. 2019;13(3):374–392; 6. Grundy SM, et al. Circulation. 2019;139(25):e1082–e1143.

Increased Lp(a) is not rare – at least 1 of 5 

people worldwide has an elevated Lp(a)†, which 

increases their 

CVD risk5,6
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Estimated prevalence of elevated Lp(a) level6

>50 mg/dL or >125 nmol/L (%, million)

An estimated 1,5 Milliarden people as elevated 

Lp(a) level†6

Lp(a) is a genetic, independent and causal 

risk factor for CVD1–4



Kronenberg et al.  European Heart Journal 2022  



Kronenberg et al.  Atherosclerosis 2023  



Association of Lp(a) concentration with diabetes mellitus

Kronenberg et al.  European Heart Journal 2022  



Association of Lp(a) with cardiovascular endpoints

Kronenberg et al.  Atherosclerosis 2023  

Adjusted hazard ratios of upper percentiles on the basis of epidemiology and molecular genetics



Lp(a) and risk for PAD, AAA and limb events

Thomas et al. J Am Coll Cardiol 2023 



Correlation bewteen Lp(a) and risk for PAD

Thomas et al. J Am Coll Cardiol 2023 



Lp(a) is a independent risk factor for worsening of ABI

Aboyans et al. Circulation 2006 

 



Primar patency following vascular intervention 

high vs low Lp(a)

Yanaka et al. Heart Vessels 2023



Overall mortality depending on Lp(a) levels

Yanaka et al. Heart Vessels 2023



How can we improve survival in CLI?

Revascularization, wound care and 

……



2024 ESC Guidelines for the management peripheral arterial and aortic diseases
(European Heart Journal; 2024 – doi: 10.1093/eurheartj/ehae179)

Figure 7
Cardiovascular risk 
modification and 
healthy lifestyle 
interventions and 
targets in patients with 
peripheral arterial and 
aortic diseases

Targets in secondary prevention in PAD

Mazzolai, EHJ 2024

Ideal < 6,0%= normal



Nicotine stop

Nicotine stop: 

Under medical suveillance, group therapy,  nicotine replacement and support evidence-based  
with drugs (Varenicline, Bupropion).

E-cigarettes: not recommend, increase nicotine addiction

https://register.awmf.org/assets/guidelines/053-024l_S3_Hausaerztliche Risikoberat_kardiovask_Praevention_2018-09-abgelaufen.pdf; S3-LL Diagnostik, Therapie und Nachsorge der pAVK. AWMF-Reg.-Nr. 065-003. 2024.

 

Kaplan Meier curves for pts with CLI
                       

        Mortality                                  rate of major amputations                     amputation-free survival



Blood pressure control

Increased blood pressure → doubeling of PAD 

risk.

target: 120–129 mmHg systolic

Drugs

• ACE inhibitors: may increase walking distance 

and ABI in claudicants.

• Beta blockers: reduce cardiac events in 

vascular srgery; lower perioperative and 1-year 

mortality.

https://register.awmf.org/assets/guidelines/053-024l_S3_Hausaerztliche_Risikoberat_kardiovask_Praevention_2018-09-abgelaufen.pdf; S3-LL Diagnostik, Therapie und Nachsorge der pAVK. AWMF-Reg.-Nr. 065-003. 2024.

 

Hazard ratios for PAD events
in blood pressure categories



2023 ESC guidelines



Hyperlipidemia

Effectivity: 

High-intensity statins (e.g. atorvastatin, rosuvastatin) lower LDL more effectively than low-intensity statins (e.g. 
simvastatin) 

and reduce mortality (- 36 %) and vascular events (MALE reduction: 24 %).

If intolerance, side effects: 

Change of statin, if no improvement to bempedoic acid and/or ezetimibe: reduce cardiovascular events, however, 
without reduction of mortality.

Recommendation: 

Target LDL < 55 mg/dl

Association of statins with 

Improved amputation-free survival

https://register.awmf.org/assets/guidelines/053-024l_S3_Hausaerztliche_Risikoberat_kardiovask_Praevention_2018-09-abgelaufen.pdf; S3-LL Diagnostik, Therapie und Nachsorge der pAVK. AWMF-Reg.-Nr. 065-003. 2024.

 



Quantitative changes

Lesion size

Luminal area

Inward remodeling?

?

Atheromatous core

M -rich

Proteolytic activity (MMPs) 

Prothrombotic activity (TF)

Apoptosis

Thin fibrous cap

MMPs from 

activated M
degrade collagen

Statins stabilize vulnerable plaques

Lumen

“Regression”

“Stabilization”

M. Aikawa and P. Libby, European Heart Journal  2001

Qualitative or 

functional changes
Macrophages

MMPs, TF

Collagen



Bempedoic acid is a prodrug, wihch is activated in the liver by the enzym ACSVL1. 

ACSVL1 is NOT expressed in the skleteal muscle, thus, bempedoic acid cannot be activated in the muscle.

Mode of action bempedoic acid

Mod. nach 1. NILEMDO® Fachinformation: Aktueller Stand. 2. Ray KK et al. N Engl J Med 2019; 380: 1022–1032. 3. Pinkosky SL et al. Nat Commun 2016;7:13457.

No muscle pain!



AHA, American Heart Association; CI, confidence interval; HR, hazard ratio; MALE, major adverse limb events; PAD, peripheral artery disease;

Bonaca M, Oral presentation at AHA 2024, Chicago.
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8.3%
36% relative risk reduction in MALE

2.5% absolute risk reduction in MALE 

HR 0.64

(95% CI: 0.44 – 0.93)

p=0.018

Bempedoic

Acid

5.8%

Bempedoic acid

- risk for MALE in PAD pts



Evolocumab reduced CV events in PAD patients 

more than in non-PAD patients

ARR, absolute risk reduction; CI, confidence interval; CV, cardiovascular; HR, hazard ratio; KM, Kaplan–Meier; MI, myocardial infarction; NNT, number needed to treat; PAD, peripheral artery 
disease; RRR, relative risk reduction. Bonaca MP, et al. Circulation. 2017. [published online ahead of print November 13, 2017]. doi: 10.1161/CIRCULATIONAHA.117.032235.

PAD = solid lines, n = 3,642; No PAD = dotted lines, n = 23,922. HR (95% CI) are shown; 2.5-year KM rate. 
Primary endpoint  = composite of CV death, MI, stroke, hospital admission for unstable angina, or coronary revascularization. 
Key secondary endpoint = composite of CV death, MI, or stroke. 
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Inclisiran – PCSK inhibitor twice yearly only



LDL targets

Mach, Eur Heart J 2025



Reduction of LDL levels: Drug options and combinations

Mach, Eur Heart J 2025

EZE – Ezetimibe  PCSK9 mAb – PCSK9 antibody
BA – Bempedoic acid





New drugs for lipoprotein(a) lowering

• Antisense oligonucleotide

• Binds to mRNA of Apolipoprotein(a) in the liver→ 
blocking its production

• Subcutaneous injection

• Mostly 20 mg weekly or every 4 weeks (depending on 
study arm)

• Overal good tolerance



Lipoprotein(a)-lowering effect of Pelacarsen



Abgeschlossene klinische Studie

Lp(a)FRONTIERS APHERESIS
Pelacarsen reduces the need for number of lipoprotein apheresis substantially

OR, odds ratio

Parhofer KG, et al. ESC 2025. Poster-No.: [P7234].
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• Mean normalised rates of apheresis sittings performed over 52 weeks were 0,16 for the Pelacarsen group and 0,93 for the Placebo 

group. 

• The probability of a weekly lipoprotein apheresis needed, was reduced under Pelacarsen by 99,4% (OR: 0,006; onesided p value: 

<0,0001)
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Thank-you

Let`s improve saving lives, not only limbs

Guide your referring doctors according to 
actual guideline recommendations 

(ESVM, ESVS, ESC, EADS and others)
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