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L E T T E R  T O  T H E  E D I T O R

Vitamin K supplementation and vascular health after kidney 
transplantation: Authors’ response

To the Editor:
We thank Drs te Velde- Keyzer and de Borst1 for their inter-

est in our trial. We agree that in the small, heterogeneous cohort 
of kidney transplant recipients (KTR) in ViKTORIES, the lack of 
evidence of benefit of vitamin K supplementation does not rule 
out a possible role for vitamin K to improve vascular health in spe-
cific circumstances or populations. However, we note that Drs te 
Velde- Keyzer and de Borst do not provide evidence of any clinical 
trials, where this effect has been demonstrated in patients with 
kidney failure. Instead, they quote observational data, and a trial 
which demonstrated that vitamin K2 supplementation decreased 
desphospho- undercarboxylated Matrix Gla Protein (dp- ucMGP) in 
patients on dialysis, but did not assess any measure of vascular 
calcification.2

Vascular calcification is more commonly detected in KTR with 
cardiometabolic comorbidity.3 ViKTORIES participants had evidence 
of excess vascular stiffness (higher than the expected normal range 
and 95% confidence limits for age and sex) and calcification (>75% 
of that expected for age and sex) in 27.8% and 67.8%, respectively. 
There was a statistical multiplicative interaction between baseline 
dp- ucMGP, duration of end- stage kidney disease and vascular calci-
fication (p = .017), but not vascular stiffness (p = .480). There may 
be a heavier baseline burden of vascular stiffness and calcification 
in ViKTORIES participants than in other populations of KTR. In a 
recent meta- analysis, 32% of KTR had detectable vascular calcifi-
cation in the abdominal aorta, though calcification severity was not 
consistently reported across studies.3

Vitamin K deficiency, as assessed by dp- ucMGP, was only de-
tectable in our study in 32.2% of participants, though a greater pro-
portion may have had biochemical evidence of vitamin K deficiency 
if we had been able to measure dp- ucMGP below 900 pmol/L. The 
threshold of dp- ucMGP > 500 pmol/L for vitamin K deficiency, sug-
gested by Drs te Velde- Keyzer and de Borst,1 is supported by a study 
in adults with diabetes, with and without kidney disease.4

Detecting vitamin K deficiency in clinical trials and clinical 
practice requires an available, reliable, and consistently reproduc-
ible test. dp- ucMGP is considered to be the most sensitive marker 
to detect subclinical vitamin K deficiency, the IDS®- iSYS InaKtif 
assay is the only commercially available system to measure this 

biomarker and the lowest calibration threshold for the assay is set 
at 920 pmol/L.4 We believe that this assay needs to be more ro-
bustly calibrated to values below 900 pmol/L, particularly as the 
threshold for vitamin K deficiency is considered to be substantially 
lower.

Importantly, in two separate, recent trials of vitamin K supple-
mentation in patients requiring dialysis (therefore similar to partic-
ipants in ViKTORIES), vitamin K supplementation with vitamin K2 
had no effect on coronary arterial and abdominal aortic calcification 
compared to placebo.5,6

Vitamin K supplementation provided earlier in the disease course 
before vascular stiffness and calcification become established, and/
or in populations with clear evidence of vitamin K deficiency, may 
yet be associated with a clinical benefit. We, and others, have not 
been able to establish this in clinical trials in patients with kidney 
failure requiring dialysis, or in KTR.

KE Y WORDS
cardiovascular disease, clinical trial, editorial/personal viewpoint, 
kidney disease, kidney transplantation/nephrology

DISCLOSURE
The authors of this manuscript have no conflicts of interest to dis-
close as described by the American Journal of Transplantation.

Jennifer S. Lees
Patrick B. Mark

Institute of Cardiovascular and Medical Sciences, University of 
Glasgow, Glasgow, UK

Correspondence
Institute of Cardiovascular and Medical Sciences, University 

of Glasgow, Glasgow, UK
Email: jennifer.lees@glasgow.ac.uk

ORCID
Jennifer S. Lees  https://orcid.org/0000-0001-6331-0178 
Patrick B. Mark  https://orcid.org/0000-0003-3387-2123 

This is an open access article under the terms of the Creat ive Commo ns Attri bution-NonCo mmercial License, which permits use, distribution and reproduction 
in any medium, provided the original work is properly cited and is not used for commercial purposes.
© 2021 The Authors. American Journal of Transplantation published by Wiley Periodicals LLC on behalf of The American Society of Transplantation and the 
American Society of Transplant Surgeons

www.amjtransplant.com
mailto:￼
https://orcid.org/0000-0001-6331-0178
https://orcid.org/0000-0003-3387-2123
mailto:jennifer.lees@glasgow.ac.uk
https://orcid.org/0000-0001-6331-0178
https://orcid.org/0000-0001-6331-0178
https://orcid.org/0000-0003-3387-2123
https://orcid.org/0000-0003-3387-2123
http://creativecommons.org/licenses/by-nc/4.0/


    | 321AJT
LETTER TO THE EDITOR

R E FE R E N C E S
 1. de Velde- Keyzer CA, de Borst MH. Vitamin K supplementation and 

vascular health after kidney transplantation. Am J Transplant. 2021. 
https://doi.org/10.1111/ajt.16741.

 2. Westenfeld R, Krueger T, Schlieper G, et al. Effect of vitamin K2 
supplementation on functional vitamin K deficiency in hemodialysis 
patients: a randomized trial. Am J Kidney Dis. 2012;59(2):186- 195.

 3. Rijkse E, Dam JL, Roodnat JI, et al. The prognosis of kidney trans-
plant recipients with aorto- iliac calcification: a systematic review 
and meta- analysis. Transpl Int. 2020;33(5):483- 496.

 4. Griffin TP, Islam MN, Wall D, et al. Plasma dephosphorylated- 
uncarboxylated Matrix Gla- Protein (dp- ucMGP): reference 

intervals in Caucasian adults and diabetic kidney disease biomarker 
potential. Sci Rep. 2019;9(1):18452.

 5. Levy- Schousboe K, Frimodt- Møller M, Hansen D, et al. Vitamin 
K supplementation and arterial calcification in dialysis: results 
of the double- blind, randomized, placebo- controlled RenaKvit 
trial. Clin Kidney J. 2021;sfab017. https://doi.org/10.1093/ckj/
sfab017

 6. De Vriese AS, Caluwé R, Pyfferoen L, et al. Multicenter ran-
domized controlled trial of vitamin K antagonist replacement 
by rivaroxaban with or without vitamin K2 in hemodialysis pa-
tients with atrial fibrillation: the Valkyrie Study. J Am Soc Nephrol. 
2020;31(1):186- 196.

https://doi.org/10.1111/ajt.16741
https://doi.org/10.1093/ckj/sfab017
https://doi.org/10.1093/ckj/sfab017

