
Role of Vitamin K in arterial calcifications and 

cardiovascular diseases

Leon J Schurgers, PhD

Department of Biochemistry

Maastricht University

The Netherlands

Artery, Pisa, October 13th 2017



VSMC phenotype 

switching

Arterial Remodeling

Elastin degradation

Calcification

Collagen deposition

Proteolysis

MMP
Synthesis

Coagulation

Pro-inflammatory 

macrophages

Chemokine release

Endothelial dysfunction

Arterial Stiffness

Clinical

Aberrant 

hemodynamics

Cardiovascular disease

Shear stress

Mechanical 

stretch

MGP

Warfarin

DOAC

Conclusions



Rennenberg et al. Vascular health and risk management 2009

Vascular calcification as marker of increased CVD

Alexopoulos et al. Nature Reviews Cardiology 2009

Coronary artery calcium is a better predictor of cardiovascular events than 

the Framingham risk score and can help to reclassify asymptomatic 

individuals into high‐risk or low‐risk categories

3.41 (2.71 – 4.30)



Calcification is passive process

Matrix Gla-protein (MGP)

o Vitamin K-dependent protein

o 84 amino acids (Mw ~11 kD)

o Gla-residues (required for 

activity)
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Vascular calcification is mediated by VSMC 

phenotypic switching
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Schurgers JTH 2007, Reynolds JASN 2004, Kapustin Circulation Res 2015



Medial vs intimal calcification

MEDIAL INTIMAL

Stiffness

Increased risk of myocardial infarction
Surgical complications

Valve calcification

London G et al NDT 2003

Measure of 
atherosclerotic load

Punctate, speckled 
nano/microcrystalline

deposits
unstable plaques

Budoff et al JACC 2007

Linear crystal deposits
along elastin



Influence of VKA on medial calcification

Krueger et al. ATVB 2013; Schurgers et al. Blood 2007



BA

ucMGP; Control ucMGP; Warfarin

Krueger et al. ATVB 2013

C

Influence of VKA on medial calcification

28 days warfarinControl

Aortic valve

49 days warfarin

Peak Gradient [mmHg]
8.6 ± 2.5 8.6 ±3.8 25.9 ±3.1

Aortic stiffness

pulse wave velocity [m/s]
1.9 ± 0.25 2.8 ± 1.44 4.8 ± 0.47

Oral anticoagulation results in medial vascular calcification, associated with 

vascular smooth muscle cell loss and parameters of vascular stiffening
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Influence of VKA on atherosclerosis
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VKA - Rivaroxaban

- Design -

randomised (1:1) follow-up = 2.0 years

VKA therapy

(n = 100)

• CAC-patients (n = 200)

• CAC score  >100; < 400 

Population

Rivaroxaban therapy
(n =100)

Week 0 Week 52 Week 104

End points: primary = progress of coronary calcification 
secondary = vascular stiffness and biomarkers



Vitamin K status in patients having AS

Ueland, T et al, JIM 2011

149 aortic stenosis patients
Age 74 years, 55% male
Cardiac  index / HF, outcome (death)

Good K-status

Poor K-status



Less progression of AVC by vitamin K

Placebo (n=100) vs Vitamin K2 (n=100)

2 year treatment

Primairy readout: progression calcification

Measured with CT

VitaK-CAC 

Study

- Design -

Placebo (n=20) vs Vitamin K2 (n=20)

1 year treatment

Primairy readout: progression valve calcification

Measured with PET/MRI en CT

BASIK2

- Design -

Brandenburg et al. Circulation 2017 
+25% +12%

Calcification



Schurgers LJ. Kidney Int 2013 

What did Leon say…?
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