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Abstract 

Introduction: Matrix Gla protein (MGP) is a central calcification inhibitor of vascular wall. The biological activation of the 

calcification-inhibitory protein MGP can be achieved by simple administration of oral vitamin K. 

Aim: The study was conducted to assess the effect of vitamin k supplementation on vascular calcification and to evaluate its 

effect on MGA in hemodialysis patients. 

Materials and Methods: It was a prospective study carried out at Al-Azhar university hospital, from May 2015 to June 

2016. Forty adult patients with end stage renal disease (ESRD) on regular hemodialysis sessions, thrice weekly, were 

enrolled in the study and were randomly assigned into two groups. Vitamin K group consisted of 20 patients were given oral 

vitamin K1 at 10 mg after each session of dialysis for a duration of one year. No-Vitamin K group included 20 patients didn’

t receive vitamin K. All patients were subjected to the following: Matrix Gla protein (MGP), in addition to, plain digital 

abdominal x-ray and doppler ultrasound.  

Results: After one-year of vitamin K supplementation, a significant increase in MGP levels in Vitamin K group (75.7±26 

ng/mL) were noticed. There were no significant changes in CIMT and AACS in Vitamin K group after vitamin K 

supplementation in compared to their baseline levels, while the CIMT and AACS were significantly increased in 

No-Vitamin K group in compared to their baseline levels.  

Conclusion: Vitamin K supplementation could not stop vascular calcifications but significantly attenuate their progression. 
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Introduction 

Cardiovascular mortality risk is elevated 5-10-fold in 

ESKD compared to the general population [1]. An 

important risk factor for cardiovascular mortality in end 

stage kidney disease (ESKD) patients is vascular 

calcification (VC), which is an abnormal deposition of 

calcium salts in vascular tissue, including valves, blood 

vessels and the heart [2]. Vascular calcification is highly 

prevalent in ESKD and independently predictive of future 

cardiovascular events and mortality [3]. Vascular 

calcification is an active cell-mediated process involving 

vascular smooth muscle cells (VSMC) apoptosis and 

vesicle release, a shift in the balance of inhibitors and 

promoters of vascular calcification, and VSMC 



Vitamin K supplementation in hemodialysis patients 

 

J Med Discov│www.e-discoverypublication.com/jmd/ 2 

differentiation from a contractile to osteochondrogenic 

phenotype [4, 5]. Calcification can occur in both the 

intimal and medial layers of vasculature, but medial 

calcification is the major form in ESKD. Medial 

calcification increases large elastic artery stiffness and 

pulse-pressure, promotes left ventricular hypertrophy, 

reduces perfusion of the coronary arteries, and ultimately 

promotes increased cardiovascular mortality via increased 

risk of myocardial infarction and heart failure [3].  

Matrix Gla protein (MGP) is a central calcification 

inhibitor. It is produced by vascular smooth muscle cells 

and requires vitamin K-dependent post-translational 

modification, namely gamma carboxylation, to be fully 

active [6]. Uncarboxylated MGP, formed because of 

vitamin K deficiency, is associated with cardiovascular 

diseases. It has become evident that a high prevalence of 

subclinical vitamin K deficiency exists in hemodialysis 

patients [7]. MGP is an extracellular matrix protein that 

accumulates near the borders of calcified plaques [8]. It is 

progressively expressed during osteoblastic differentiation 

of VSMC [9], and vascular pericytes [10]. Paradoxically, 

MGP-deficient mice have extensive arterial calcification, 

aortic dissection, and death at 6–8 weeks [11]. Conversely, 

MGP transgenic mice have reduced calcification as well as 

reduced atherosclerosis [12]. MGP requires vitamin K-

dependent gamma-carboxylation. Inhibiting gamma-

carboxylation of MGP by warfarin reduces its ability to 

inhibit matrix mineralization, possibly through inhibiting 

binding to potent osteogenic factor, bone morphogenetic 

protein [13]. This may account for the induction of 

vascular calcification by the vitamin K inhibitor, warfarin, 

in rodents [14]. The present study was conducted to assess 

the effect of vitamin k supplementation on vascular 

calcification and to evaluate its effect on MGA in 

hemodialysis patients. 

 

Materials and Methods  

The study was carried out for a period of one year from 

May 2015 to April 2016 at El-Hussein hospital of Al-Azhar 

University.  A total 40 clinically stable end stage kidney 

disease patients in addition to 20 healthy volunteers as a 

control group  were enrolled in this prospective study. All 

patients were dialyzed via arteriovenous fistula three times 

a week for four hours’ session using polysulfone low flux 

dialyzer 1.6 m2 surface area, with dialysate flow 500 

ml/min and dialysate calcium concentration 1.25 mmol/l, 

using heparin as anticoagulant with tailored doses 

according to each case and bicarbonate based dialysate. 

The adequacy of dialysis was assessed using Kt/V formula 

(K is patient clearance, t dialysis time, V urea space) 
[15]

. 

Patients older than 25 years who have maintained on 

regular hemodialysis for more than one year were included 

in the study. While, patients with history of thrombosis, 

inflammatory bowel disease, diabetes mellitus, liver 

dysfunction or coagulation disorders, in addition to patients 

received vitamin K antagonists were excluded. 

The patients were randomly assigned into two groups. 

Vitamin K group consisted of 20 patients (11 males and 9 

females, mean age was 52.1±7.52 years) received oral 

vitamin K (Phytomenadione 10 mg) after each session of 

dialysis for a duration of one year. No vitamin K group 

included 20 patients (7 males and 13 females, mean age 

was 48.3±9.33 years) didn’t receive vitamin K. All patients 

were subjected to the following: Hemoglobin level, serum 

creatinine, blood urea, serum phosphorus, total serum 

calcium, intact parathormone (iPTH), lipid profile and 

MGP. Serum MGP was determined using sandwich enzyme 
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immunoassay supplied from The Life Science Company 

(2BScientific Ltd, Cherwell Innovation Centre, 77 Heyford 

Park, Upper Heyford, UK) [16]. In addition to, lateral 

abdominal x-radiography of the aorta to measure 

abdominal aorta calcification score (AACS) using a 

validated 24-point abdominal aortic calcification score [17] 

and doppler ultrasound for assessment of carotid intimal 

medial thickness (CIMT). All patients were informed about 

the content of the study and gave their written approvals 

before enrollment. All procedures were performed in 

accordance with the ethical standards of Al-Azhar 

University’s committee on human experiments. 

 

Statistics 

The statistical analysis was performed by using SPSS 

version 18.0 statistical software (SPSS Inc., Chicago, IL, 

USA). The results were indicated by mean ± standard 

deviation. Paired-samples t - test was used in comparing 

the results at baseline, after one year. Independent-samples 

test was used in comparing independent samples. For 

qualitative data, the number and percent distribution were 

calculated, chi square (χ2) was used as test of significance. 

Significant difference was p < 0.05. 

 

Results 

Characteristics of the study participants are shown in table 

1,2. The level of MGP in ESKD patients was 50±10.8 

ng/mL. This level was more than 2 times higher than that 

of a matched control group (23±3.9 ng/mL) without kidney 

disease. All ESKD patients had significantly higher PTH 

level (434±471 pg/ml), triglycerides level (172± 88 mg/dl), 

carotid intima media thickness (0.84±0.20 mm, 0.85± 0.21 

mm for left and right CIMT respectively) and significantly 

lower HDL and hemoglobin level (9.9±2 g/dl) than that of 

a matched control group (table 1).    

 

Table 1. Comparison between ESKD patients and 

control group 

 

ESKD Control 

Mean ±SD Mean ±SD  

Age (year) 50.2 8.5 47 8 >0.05 

Sex Male n/% 18/45% 22/55% 

>0.05 Female 

n/% 
13/65% 7/35% 

BMI (kg/m²) 27 5.5 25 3.8 >0.05 

Calcium (mg/dl) 8.6 1 9 .6 >0.05 

Phosphorus 

(mg/dl) 
5.3 1.2 4.1 .5 <0.05 

PTH (pg/ml) 434 471 24.7 9 <0.005 

Cholesterol 

(mg/dl) 
148 30 142 33 >0.05 

LDL (mg/dl) 126 19 122 15 >0.05 

HDL (mg/dl) 39 5.6 43.8 6.1 <0.05 

Triglyceride 

(mg/dl) 
172 88 128 45 <0.05 

Blood urea 

(mg/dl) 
152 41 24 5.9 <0.005 

Creatinine 

(mg/dl) 
11 2.5 .70 .12 <0.005 

Haemoglobin 

g/dl 
9.9 2 12.6 1.1 <0.005 

MGP (pg/ml) 50 10.8 23 3.9 <0.005 

Lt CIMT (mm) 0.84 0.20 0.59 0.12 <0.005 

Rt CIMT (mm) 0.85 0.21 0.61 0.10 <0.005 

ESKD: end stage kidney disease, BMI: body mass index, PTH: 

parathyroid hormone, LDL: low density lipoprotein, HDL: high 

density lipoprotein, AACS: abdominal aorta calcification score, Lt. 

CIMT: left carotid intima media thickness Rt.CIMT: right carotid 

intima media thickness, MGP: Matrix gla protein.   

 

The baseline biochemical and radiological findings of the 

Vitamin K and No-Vitamin K groups were a like 

comparable and are shown in table (2). There was a 

significant increase in MGP levels in the Vitamin K group 

(75.7±26 ng/mL) after vitamin K supplementation 
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compared to its baseline levels (51.49±12 ng/mL). On the 

contrary, the changes in CIMT and AACS were not 

statistically significant in vitamin K group in compared to 

their baseline levels table (3). Moreover, there were 

significant increase in AACS and CIMT in patients who 

did not receive vitamin K supplementation (table 3). 

 

 

 

Table 2. Comparison between vitamin K group and No-vitamin K group at the start of the study 

Parameters Vitamin K group 

(M±SD) 

No-vitamin K group 

(M±SD) 

P value 

Age/years 52 ± 7 48±9 >0.05 

Sex  Male n/% 11/55% >0.05 

Female n/% 9/45% >0.05 

BMI (kg/m²) 27.9±6 26±4.7 >0.05 

Duration of hemodialysis (months) 75±41 87±46 >0.05 

Calcium (mg/dl) 8.7 ±1.7 8.6 ±0.8 >0.05 

Phosphorus (mg/dl) 5.4±1.4 5.2±0.9 >0.05 

PTH (pg/ml) 507.95±627 360±227 >0.05 

Cholesterol (mg/dl) 142±26.7 155±33 >0.05 

LDL (mg/dl) 125 ±20 128±18 >0.05 

HDL (mg/dl) 39±5.7 40±5.7 >0.05 

Triglyceride (mg/dl) 156.8±82 187±93 >0.05 

Blood urea (mg/dl) 162±42 142±38.5 >0.05 

Creatinine (mg/dl) 11.6±3 10.4±1.8 >0.05 

Haemoglobin g/dl 10±1.5 9.6±2.3 >0.05 

AACS 5.9±2.5 5.95±2.4 >0.05 

Lt. CIMT (mm) .81±0.20 .88±0.19 >0.05 

Rt. CIMT (mm) .82±0.22 .88±0.2 >0.05 

MGP (pg/ml) 51.49±12 48.56±8.7 >0.05 

BMI: body mass index, PTH: parathyroid hormone, LDL: low density lipoprotein, HDL: high density lipoprotein, AACS: abdominal aorta 

calcification score, Lt. CIMT: left carotid intima media thickness Rt.CIMT: right carotid intima media thickness, MGP: Matrix gla protein.

  

 

The comparison between Vitamin K and No-Vitamin K 

groups after one year of vitamin K supplementation 

revealed that high significant increase of MGP (75.76±26 

pg/dl) in Vitamin K group in compare to No-Vitamin K 

group (49.36±6 pg/dl) P <0.005. Moreover, there were 

significant increase in AACS and CIMT in No-Vitamin K 

in compare to Vitamin K group (table 4). 
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Table 3. Comparison between laboratory and radiological findings of studied groups at the start and after one 

year of vitamin K treatment 

Parameters Vitamin K group 

 

(M±SD) 

P value No-vitamin K group 

(M±SD 

P value 

BMI (kg/m²) At start 27.9±6 >0.05 26±4.7 
>0.05 

After 1 year 26.8±4.5 27.2±3.4 

Calcium (mg/dl) At start 8.7 ±1.7 >0.05 8.6 ±.8 >0.05 

After 1 year 8.7±0.9 8.4±0.7 

Phosphorus (mg/dl) At start 5.4±1.4 >0.05 5.2±0.9 >0.05 

After 1 year 5.3±1.3 5±1.7 

PTH (pg/ml) At start 507.95±627 >0.05 360±227 >0.05 

After 1 year 496.80±491 476.5±391 

Cholesterol (mg/dl) At start 142±26.7 <0.05 155±33 >0.05 

After 1 year 130±14 154±33 

LDL (mg/dl) At start 125 ±20 >0.05 128±18.6 >0.05 

After 1 year 131±21 136±17 

HDL (mg/dl) At start 39±5.7 >0.05 40±5.7 >0.05 

After 1 year 40±6 37.6±3.4 

Triglyceride (mg/dl) At start 156.8±82 >0.05 187±93 >0.05 

After 1 year 146±64 183±109 

Blood urea (mg/dl) At start 162±42 >0.05 142±38.5 >0.05 

After 1 year 154±26 150±23 

Creatinine (mg/dl) At start 11.6±3 >0.05 10.4±1.8 >0.05 

After 1 year 11.2±2 10.8±1.9 

Haemoglobin g/dl At start 10±1.5 >0.05 9.6±2.3 >0.05 

After 1 year 9.6±2 9.6±2 

AACS At start 5.9±2.5 >0.05 5.95±2.4 <0.005 

After 1 year 6±2.5 7.2±2.2 

Lt. CIMT (mm) At start 0.81±0.2 >0.05 0.88±0.19 <0.005 

After 1 year 0.82±0.22 1.08±0.18 

Rt. CIMT (mm) At start 0.82±0.2 >0.05 .88±0.2 <0.005 

After 1 year 0.81±0.26 1.03±0.17 

MGP (pg/ml) At start 51.49±12 <0.05 48.56±8.7 
>0.05 

After 1 year 75.76±26 49.36±6 

BMI: body mass index, PTH: parathyroid hormone, LDL: low density lipoprotein, HDL: high density lipoprotein, AACS: abdominal aorta 

calcification score, Lt. CIMT: left carotid intima media thickness Rt.CIMT: right carotid intima media thickness, MGP: Matrix gla protein. 

 

MGP was directly correlated with serum phosphate, iPTH, 

blood urea, serum creatinine, cholesterol level, LDL and 

triglyceride level. In addition, MGP was inversely 

correlated with duration of hemodialysis, HDL, 

hemoglobin levels and AACS (table 5).  
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Table 4. comparison between vitamin K group and No-vitamin K group as regards laboratory and radiological 

findings after one year of vitamin K supplementation 

Parameters Vitamin K group 

(Mean ± SD) 

No-vitamin K group 

(Mean ± SD) 

P value 

BMI (kg/m²) 26.8±4.5 27.2±4.3 >0.05 

Calcium (mg/dl) 8.7±0.9 8.4±0.7 >0.05 

Phosphorus (mg/dl) 5.3±1.3 5±1.7 >0.05 

PTH (pg/ml) 496.8±491 476.2±391 >0.05 

Cholesterol (mg/dl) 130±14 154±34 <0.05 

LDL (mg/dl) 131±21 136±17 >0.05 

HDL (mg/dl) 40±6 37.6±3.4 >0.05 

Triglyceride (mg/dl) 146±64 183±109 >0.05 

Blood urea (mg/dl) 154±26 150±23 >0.05 

Creatinine (mg/dl) 11.2±2 10.8±1.9 >0.05 

Haemoglobin g/dl 9.6±2 9.6±2 >0.05 

AACS 6±2.5 7.2±2.2 >0.05 

Lt. CIMT (mm) .82±0.22 1.08±0.18 <0.005 

Rt. CIMT (mm) .81±0.26 1.03±0.17 <0.005 

MGP (pg/ml) 75.76±26 49.36±6 <0.005 

BMI: body mass index, PTH: parathyroid hormone, LDL: low density lipoprotein, HDL: high density lipoprotein, AACS: abdominal aorta 

calcification score, Lt. CIMT: left carotid intima media thickness Rt.CIMT: right carotid intima media thickness, MGP: Matrix gla protein. 

Table 5. correlation between matrix gla protein and tested variables 

 

MGP AACS Lt CIMT Rt CIMT 

R P r P r P r P 

Age (year) .083 .528 .209 .195 .124 .343 .057 .663 

BMI (kg/m²) .117 .373 -.063 .700 -.017 .896 -.065 .620 

Duration of hemodialysis -.393 .012 .580 .000 .218 .176 .305 .056 

Serum calcium (mg/dl) -.221 .090 -.023 .888 -.254 .050 -.155 .236 

Serum phosphorus (mg/dl) .322 .012 .306 .055 .530 .000 .509 .000 

iPTH (pg/dl) .334 .009 .259 .106 .401 .001 .401 .001 

Cholesterol (mg/dl) .256 .048 -.234 .146 -.021 .872 .094 .473 

LDL (mg/dl) .308 .017 -.190 .241 .113 .388 .140 .286 

HDL (mg/dl) -.394 .002 .048 .770 -.216 .097 -.187 .154 

Triglyceride (mg/dl) .299 .020 -.086 .596 .344 .007 .266 .040 

Blood urea (mg/dl) .688 .000 .053 .747 .436 .001 .360 .005 

Serum creatinine (mg/dl) .775 .000 -.042 .796 .445 .000 .375 .003 

Haemoglobin (g/dl) -.486 .000 -.085 .603 -.383 .003 -.359 .005 

AACS -.606 .000 1  .595 .000 .586 .000 

Lt CIMT(mm) .213 .102 .595 .000 1  .912 .000 

Rt CIMT (mm) .212 .103 .586 .000 .912 .000 1  

BMI: body mass index, PTH: parathyroid hormone, LDL: low density lipoprotein, HDL: high density lipoprotein, AACS: abdominal aorta 

calcification score, Lt. CIMT: left carotid intima media thickness Rt.CIMT: right carotid intima media thickness, MGP: Matrix gla protein. 
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Discussion  

In this study, we demonstrate that MGP plasma levels 

markedly elevated in hemodialysis patients compared with 

subjects with normal renal function. The association 

between ESRD and elevated MGP has been established by 

previous studies 
[18-20]

. Increased production or release of 

MGP may be related to the generally increased vascular 

damage observed in dialysis patients, and indeed, an 

accumulation of MGP in and around vascular calcifications 

has been documented [18] Moreover, decreased MGP renal 

clearance could be attributed to reduced kidney function. In 

healthy subjects, MGP is not found in urine, but MGP 

levels in renal veins are reported to be 13% lower than in 

renal arteries [21]. Thus, the kidneys excrete and 

metabolize MGP, and some degree of renal retention will 

occur in dialysis patients.  

It was found that most hemodialysis patients show 

subclinical vitamin K deficiency, it is possible explanation 

may be the recommended diet for hemodialysis patients, 

low potassium diet (green leafy vegetables) also is low in 

vitamin K, and a diet low in phosphorus also is low in 

vitamin K content [22]. Observational clinical trials 

confirmed that low dietary intake of vitamin K was 

associated with cardiovascular risk and calcification. Also, 

Japanese survey among dialysis populations estimated this 

risk to be 11, fold higher compared with patients’ not 

receiving vitamin K antagonists on the other hand, it was 

also demonstrated that there is a frequent nutritional 

vitamin K deficiency in hemodialysis patients [23].In order 

to provide hope for those patients, nephrologists continue 

to try new treatment options. A promising direction in this 

field of research is the activation of vitamin K dependent 

matrix Gla protein (MGP). It is a clinically meaningful 

endpoint in slowing the progression or inducing the 

regression of cardiovascular calcifications in CKD [24]. 

Preventive action of vitamin K in vascular calcification has 

been proposed based on its role in activating MGP, a 

calcification inhibitor that is expressed in vascular tissue 

[25]. It was demonstrated that biological activation of the 

calcification-inhibitory protein MGP can be achieved by 

simple administration of oral vitamin K. It was shown that 

supplementation of vitamin K is most likely superior to 

efforts aiming at increasing the nutritional intake of 

vitamin K in dialysis patients [26].   

In current study, hemodialysis patients who received oral 

vitamin k for one year have significant increase in the level 

of matrix gla protein (MGP) than hemodialysis patients 

who did not receive vitamin k. Similarly, many previous 

studies have demonstrated that daily supplementation of 

vitamin k led to a significant increase in MGP [27, 28]. The 

combination of vitamin K and D is more effective in 

increasing MGP and preventing blood vessel calcification 

[29-31]. In contrast, low circulating MGP concentrations 

were associated with more vascular calcification [32]. 

MGP indeed exerts its function by binding to crystal nuclei 

in hydroxyapaptite or by inhibiting bone morphogenetic 

protein-2 However, both mechanisms of action MGP has to 

be carboxylated [25]. Phosphorylation plays an important 

role in the secretion of MGP. The protein sequence of MGP 

includes 9 glutamate residues, 5 of which need to be 

carboxylated to yield bioactive MGP [33]. In humans, 

carboxylated MGP has been detected in intact healthy 

vessels, whereas uncarboxylated MGP accumulates at sites 

of vascular calcification [34]. It was demonstrated that 

undercarboxylated MGP is abundantly present in 

atherosclerotic intima and in media sclerosis, suggesting 

that local vitamin K deficiency and impaired protection 

attributable to poor MGP carboxylation [33]. Interestingly, 
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a recent study has found a 10- fold increase in MGP gene 

expression after vitamin k supplementation was recorded in 

animals. Since vitamin k has no reported side effects, 

authors concluded that it seems a promising therapeutic 

agent for CKD patients [35]. 

Carotid intima-media thickness (CIMT) is increasingly 

used as a surrogate marker for atherosclerosis, and it was 

shown that CIMT is a strong predictor of future vascular 

events such as myocardial infarction and stroke
 [36]

. The 

association between CIMT and cardiovascular disease 

(CVD) has been demonstrated in a predialysis CKD 

population. The CIMT has been found to be a strong 

predictor of cardiovascular or all-cause mortality [37]. 

Moreover, patients on chronic haemodialysis suffer from 

extensive vascular calcifications (VC). The presence of VC 

is directly related to increased cardiovascular morbidity 

and mortality in the dialysis population and progression of 

VC provides independent incremental prognostic 

information [38]. Abdominal aortic calcification has a high 

prevalence in hemodialysis patients. Abdominal aortic 

calcification score (AACS) is an easy method to detect 

abdominal aortic calcification [17].  

In the current study, CIMT was higher among ESKD 

patients than normal population and all the patients had 

evidence of abdominal aortic calcification. After one year, 

patients received vitamin k supplementation showed 

insignificant increase the CIMT and AACS, associated 

with significant increasing MGP. In contrary, the 

insignificant change in the levels of MGP associated with 

significant progressive increase in CIMT and AACS in 

patients did not received vitamin K supplementation. Such 

a meaningful change in CIMT and AACS after a relatively 

short treatment is very surprising. Over the past decade, a 

large body of evidence has accumulated establishing that 

vitamin K is essential for vascular health. Vitamin K 

supplementation may be a simple means to prevent 

progression of VC in haemodialysis patients, a population 

characterized by severe functional vitamin K deficiency. 

Conversely, Vitamin K antagonists have garnered attention 

as they may potentially aggravate progression of VC in 

dialysis patients [39]. Kurnatowska et al., [40] reported an 

increase in CIMT was significantly lower in the vitamin K 

treated patients with renal failure. Gast et al., found that 

high dietary intake of vitamin k may protect against the 

development of coronary heart disease [41]. The 

combination of vitamin K and D is more effective in 

decrease progression of coronary artery calcification [30]. 

The decrease in progression of coronary artery calcification 

is associated with increasing MGP among the patients who 

have received vitamin K vitamin supplementation [29-31].  

Dyslipidaemia is a common disorder in ESRD patients. In 

CKD patients, total and LDL cholesterol concentrations 

frequently remain comparable with that of the general 

population, whereas increases in the TG concentrations and 

decreases in the HDL cholesterol are often seen [42]. 

Similarly, in current study total cholesterol and LDL 

cholesterol concentrations remain comparable to controls, 

and increases in the TG concentrations and decreases in the 

HDL cholesterol are often seen in ESKD patients. 

Moreover, vitamin k supplementation for one year had 

decreased the level of cholesterol compared to those who 

did not receive vitamin k, similar result has been obtained 

by Kawashima et al., [43] found that daily doses of vitamin 

K decreased the plasma levels of total cholesterol in the 

vitamin K treated patients compared to 

hypercholesterolemic control group. In addition, American 

Journal of Nursing 1998 reported that Japanese clinicians 

gave vitamin K to patients who had chronic renal failure 
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and were being treated with continuous ambulatory 

peritoneal dialysis. Total cholesterol and triglycerides were 

measured. After administration of vitamin K, total 

cholesterol concentrations were significantly lower than 

that before treatment. There were no significant changes in 

triglycerides during observation [44]. These results suggest 

that vitamin K may have a beneficial effect on total 

cholesterol concentrations. In the current study, MGP was 

directly correlated with serum phosphate, iPTH, blood 

urea, serum creatinine, cholesterol level, LDL and 

triglyceride level. In addition, MGP was inversely 

correlated with duration of hemodialysis, HDL, 

hemoglobin levels and AACS, and not related to age and 

body mass index (BMI). This were reported by previous 

studies [22, 32,45]. Up till now there is no treatment to 

reverse vascular calcification in ESKD patients. The 

current clinical practice should focus on prevention and 

retardation of its progression [46]. The main limitation of 

current study is the small number of examined patients 

resulting in weakening of the statistical power. A second, is 

the method we applied to evaluate the arterial 

calcifications. Classic radiography is a semi quantitative, 

not exactly accurate method. In addition to measurement of 

total MGP levels, we recommend measurement of gamma-

carboxylated and uncarboxylated MGP forms. Despite this 

limitation, the results of the present study provide further 

evidence that vitamin k supplementation has a favorable 

effect on vascular calcifications. 

  

Conclusion  

Vitamin k supplementation could not stop aortic abdominal 

calcification and increasing in carotid intima media 

thickness, but significantly attenuate the progression of 

calcification, a longer treatment duration may prove 

significant amelioration of vascular calcification. 
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