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Vitamin K2 (menaquinone) is being investigated as a supplement; human
studies show mainly effects on bone and vitamin K status, while the findings
for blood vessels are inconsistent.

r N~ Y N N N
1,003 224 89 20 406
STUDIES IN IN HUMANS OF WHICH IN ANIMALS IN THE LAB
TOTAL CONTROLLED

Figures from the IHR study database - Last updated 2026-10-15

How to Read This Dossier

ESTABLISHED PLAUSIBLE HYPOTHESIS

measured in humans, with a supported by mechanism, animal a likely connection that still needs to
comparison group studies or observation be tested
ih-research.com/en/knowledge/vitamin-k2/ International Health Research Ltd

Online and continuously updated London - info@ih-research.com



INTERNATIONAL HEALTH RESEARCH

Vitamin K2 at a Glance

Vitamin K2

In postmenopausal women with osteoporosis, vitamin K2 improved lumbar spine bone density compared with control groups in two meta-analyses, and in

one also at the forearm 2.

Undercarboxylated osteocalcin, a sign of vitamin K deficiency in bone, decreased compared with placebo under menaquinone-4 ’? and menaquinone-7 247",
as well as in a meta-analysis on vitamin K2 4.

In osteoporosis, fewer fractures occurred under vitamin K2 than without treatment in two open randomized studies

women found no confirmed difference overall 2°.

Vascular calcification progressed under vitamin K2 just as it did under control in several randomized controlled trials

disease found slower coronary calcification under menaquinone-7 2°.

Vitamin K status improved under menaquinone-7 compared with placebo

525663.

; cardiovascular events did not differ in two dialysis studies

1421. meta-analyses in postmenopausal

223156.
'

2526

only one study in coronary heart

We evaluated 208 human studies on Vitamin K2, including 70 randomised controlled trials and 10 meta-analyses or systematic reviews; the controlled
studies include 8,801 participants in total. As of 15 October 2026.

1. What Is Vitamin K2? Occurrence, Origin and Forms

Vitamin K2 is a group of fat-soluble compounds in the vitamin K family known as menaquinones. They occur in fermented foods and in animal products and
are also formed by bacteria. It is commonly used as a dietary supplement, often together with vitamin D.

Menaquinones are found in fermented foods such as natto and cheese and in animal foods such as liver and egg yolk. Some of the menaquinones present in
the body come from the gut flora.

For dietary supplements, menaquinones are produced by fermentation or synthetically. In human studies, menaquinone-4 and menaquinone-7 are the forms

most often tested, in different amounts and over different periods of time.

Forms and Preparations Studied

Menaquinone-4 (MK-4)
Menaquinone-7 (MK-7)

Longer-chain menaquinones (MK-8 to MK-13)

Menaquinone-7 in the all-trans form and in the cis form

Not covered on this page:

Vitamin K1 (phylloquinone), the form found in green leafy vegetables

Menadione (vitamin K3), a synthetic precursor that is not a menaquinone

Combination products of vitamin K2 with vitamin D, calcium or other substances

Medicinal substances that inhibit vitamin K metabolism (vitamin K antagonists)

2. What Does Vitamin K2 Do? Results by Area

AREA

Bone Density and Bone Metabolism

Bone Fractures

Arterial Calcification

Arterial Stiffness and Blood Pressure

Cardiovascular Events

Chronic Kidney Disease

Other investigations

RESULT IN CONTROLLED STUDIES

mixed

mostly improved

mostly no difference

mostly no difference

mostly no difference

observational data only

mixed

STRENGTH OF EVIDENCE

high

high

low

low

unclear

unclear

high

STUDIES

4 meta-analyses -

4 meta-analyses -

0 meta-analyses -

0 meta-analyses -

0 meta-analyses -

0 meta-analyses -

3 meta-analyses -

26 controlled - 30 other

6 controlled - 11 other

13 controlled - 35 other

10 controlled - 6 other

6 controlled - 15 other

0 controlled - 11 other

28 controlled - 72 other

PARTICIPANTS

3130

1,092

1,019

mz

568

2,271

How to read the table: counted are human studies whose results concern the area. "High"” means at least one meta-analysis and two controlled studies
showing improvement, or at least three controlled studies of which three quarters show improvement, with at least 300 participants in total. “Moderate”
means at least two controlled studies showing improvement, as a majority, or one meta-analysis alongside controlled studies. “Low" means one controlled
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study showing improvement. Where an area has no controlled study, the strength of evidence is at most “low" (result “reviews only” or “observational data
only”). Everything else is “unclear”. A study counts as showing improvement when at least half of its outcomes in this area improved. Reviews of
combination products do not count as meta-analyses; results that only describe side effects or shares of users do not count as an effect. The same study is
counted only once.

3. What the Studies Show in Detail

Vitamin K2, Bone Density and Bone Metabolism: Human Studies

In postmenopausal women with osteoporosis, vitamin K2 improved bone density of the lumbar spine in two meta-analyses, in one also at the forearm '. In
healthy postmenopausal women, menaquinone-4 increased mineral content and width of the femoral neck compared with placebo '°; menaquinone-7
slowed the loss of density at the lumbar spine and femoral neck and had a favorable effect on bone strength 7°. Undercarboxylated osteocalcin decreased
compared with placebo under menaquinone-4 72 and menaquinone-7 2%”", as well as in a meta-analysis on vitamin K2 %. The same meta-analysis found
higher levels of osteocalcin and bone-specific alkaline phosphatase and lower resorption markers “. In a non-randomized study in anorexia nervosa, the
resorption marker deoxypyridinoline decreased more under menatetrenone than without treatment 2. In an open randomized study in osteoporosis, bone
density of the lumbar spine was better preserved under menatetrenone than without treatment ™. In stroke patients with hemiplegia, it increased at the
metacarpal bones under menaquinone-4, and decreased without treatment 2. In dialysis patients, menaquinone-7 prevented loss at the lumbar spine
compared with placebo, but accelerated it at the forearm ?’. Studies with menaquinone-4 in healthy postmenopausal women '°, with menaquinone-7 in
osteopenia ?* and in type 2 diabetes ** found no difference in bone density. Menaquinone-4 is used as menatetrenone in Japan in a high, pharmaceutical
dose against osteoporosis, menaquinone-7 was tested at low dose ’?’%; findings cannot be transferred from one form to the other. An altered laboratory
value is not a clinical effect; it remains open whether the bone density improvements prevent fractures.

STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON

1 Zhou meta-analysis - 6,853 participants Vitamin K2 supplementation; Long-term follow-up; vs. Control group (placebo/no supplementation)
etal.
2022

2 Huang meta-analysis - 6,759 participants Vitamin K2 (menaquinone); vs. Control group without vitamin K2
etal.
2015

3 Ma et meta-analysis - 6,425 participants vitamin K2 nutritional supplement, partly combination therapy; vs. control group without vitamin K2
al. 2022

4 Zhang systematic review - 2,570 participants Vitamin K2 supplementation; vs. Randomized controlled trials (control not specified)
etal.
2025
7 systematic review menatetrenone (menaquinone-4); vs. placebo or alendronate combination
lwamoto
etal.
2014

10 randomised controlled - 325 participants Vitamin K2 (MK-4, menatetrenone); 45 mg/day; 3 years; vs. Placebo
Knapen

etal.

2007

1 Zhang randomised controlled - 311 participants Vitamin K2 (menaquinone), alone or with calcium and vitamin D3; 50 pg/day, 90 pg/day, or 90 pg/day plus calcium 500
etal.
2020

14 randomised controlled - 241 participants Vitamin K2 (menatetrenone, MK-4), oral; 45 mg/day; 24 months; vs. untreated control group (n=121)

Shiraki
etal.
2000

Further studies in this area: 15 21 23 24 27 28 32 40 41 44 47 53 54 55 59 67 72 73 74 75 77 80 82 93 111 115 116 117 121 123 124 126 155 156 158 160 161 162 163 164 171 172 178 182 183 186 189 190
191192 193 194

Vitamin K2 and Bone Fractures: Human Studies

In an open randomized study in osteoporosis, fewer new clinical fractures occurred with menatetrenone (menaquinone-4) than without treatment ™. Another
open randomized study in osteoporosis found fewer vertebral fractures with vitamin K2 (form not specified) than without treatment 2'. In Alzheimer's
patients, all of whom received risedronate, menatetrenone reduced non-vertebral fractures compared with placebo '°. A meta-analysis of studies without
placebo found fewer non-vertebral and hip fractures with menatetrenone in neurological diseases £. In two meta-analyses in postmenopausal women, the
fracture frequency overall did not differ; only after excluding one deviating study each did an advantage emerge 3. The fracture data come almost
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exclusively from studies with menatetrenone &'*'; for menaquinone-7, one study in healthy postmenopausal women showed only a smaller loss of height of
the lower thoracic vertebrae 7°. The transferability of the findings between the menaquinone forms and the question of whether the results apply to healthy
women without osteoporosis remain open.

STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON

1 Zhou meta-analysis - 6,853 participants Vitamin K2 supplementation; Long-term follow-up; vs. Control group (placebo/no supplementation)
etal.
2022

2 Huang meta-analysis - 6,759 participants Vitamin K2 (menaquinone); vs. Control group without vitamin K2
etal.
2015

% Ma et meta-analysis - 6,425 participants vitamin K2 nutritional supplement, partly combination therapy; vs. control group without vitamin K2
al. 2022

7 systematic review menatetrenone (menaquinone-4); vs. placebo or alendronate combination

lwamoto
etal.
2014

8 meta-analysis Menatetrenone (vitamin K2, MK-4); vs. non-treatment controls (no placebo controls)

lwamoto
etal.
2009

4 randomised controlled - 241 participants Vitamin K2 (menatetrenone, MK-4), oral; 45 mg/day; 24 months; vs. untreated control group (n=121)
Shiraki
etal.

2000

5 sato randomised controlled - 231 participants Menatetrenone (vitamin K2, MK-4) plus risedronate and calcium; 45 mg menatetrenone daily, risedronate once weekly;
etal.
201

21 randomised controlled - 167 participants vitamin K2 (menaquinone); 2 years; vs. open control group without vitamin K2
Shiraki
etal.

1998

Further studies in this area: 28 32 75 132 137 161 172 173 174 182 183 191 193

Vitamin K2 and Arterial Calcification: Human Studies

In dialysis patients, inactive matrix Gla protein decreased more with menaquinone-7 than in the control groups *'*¢; high levels of this protein indicate vitamin
K deficiency in the vessels. Calcification itself progressed in dialysis patients with menaquinone-7 just as in the control groups, measured by aortic and
coronary calcification '°¢. Likewise, calcification remained unchanged in type 2 diabetes with cardiovascular disease, in a study that was analyzed twice
4489 Only one randomized controlled study in symptomatic coronary heart disease found a slower increase in coronary calcification with menaquinone-7
than with placebo 2°. Combined with vitamin D, menaquinone-7 did not change the calcification of the aortic valve and coronary arteries compared with
placebo; only in a subgroup with severe baseline calcification did it progress more slowly °'2. A combination product of vitamin K2, omega-3 fatty acids, B
vitamins, OPC and resveratrol lowered the fat content of removed carotid plaques "; results of mixtures do not belong to vitamin K2 alone. Also in addition to
a basic treatment that both groups received, vitamin K2 did not reliably change calcification and plaques: in dialysis patients with rivaroxaban 2° and in
carotid artery stenoses with acetylsalicylic acid and statin °°. It remains open whether an improvement in vitamin K status influences clinical calcification or
cardiovascular events in the long term.

STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON

'8 Caluweé case series - 200 participants menaquinone-7 (MK-7); 360, 720 or 1080 pg thrice weekly; 8 weeks; vs. three MK-7 dose groups compared

etal. 2014

20 vossen randomised controlled - 180 participants Menagquinone-7 (MK-7) or identical placebo; 360 pg MK-7 daily; 2 years of follow-up; vs. Placebo, randomized, douk
etal. 2026

22 Witham randomised controlled - 159 participants oral vitamin K2; 400 pg once daily; one year; vs. placebo

etal. 2020

25 pe et al. randomised controlled - 132 participants Vitamin K2 2000 g plus rivaroxaban 10 mg daily; 2000 pg vitamin K2 thrice weekly; 18 months; vs. VKA with target
2020

31 randomised controlled - 102 participants vitamin K2 (MK-7, Solgar); 200 pg daily; 1year; vs. no treatment

Oikonomaki
etal. 2019
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STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON
43 Meer et randomised controlled - 68 participants oral vitamin K as menaquinone-7; 360 pg/day; 6 months; vs. placebo (n = 33)

al. 2024

44 Bartstra randomised controlled - 68 participants Vitamin K2, oral, daily; 360 pg vitamin K2 daily; 6 months; vs. placebo, double-blind, randomized

etal. 2021

49 El et al. randomised controlled - 60 participants Vitamin K2 (MK-7) and/or native vitamin D (cholecalciferol); 100 pg MK-7; 10 pg vitamin D; combination of both; 4 mc
2022

Further studies in this area: 50 52 56 64 69 78 84 87 89 95 98 103 104 106 110 114 118 139 146 149 155 159 163 164 166 167 171 172 174 175 176 177 178 179 180 184 186 189 190 192

Vitamin K2, Arterial Stiffness and Blood Pressure: Human Studies

In this area, 10 controlled studies with a total of 1117 participants are available, including postmenopausal women as well as kidney, dialysis and transplant
patients. A randomized controlled study with menaquinone-7 lowered pulse wave velocity and stiffness index in healthy postmenopausal women over three
years; distensibility and elasticity improved only with high baseline stiffness '. In a controlled follow-up analysis in women with low vitamin K status,
vascular stiffness after menopause increased less with menaquinone-7 than with placebo 7°. In kidney transplant recipients with vitamin K deficiency,
menagquinone-7 prevented an increase in pulse wave velocity compared with placebo ¢, and in hemodialysis patients it increased less with menaquinone
(form not specified) than in the control group ?°. In overweight young adults, systolic blood pressure was not reliably lower with menaquinone-4 than with
placebo *’. No difference in pulse wave velocity was found in studies in chronic kidney disease 22, in dialysis patients >*°® and in older people with vascular
disease *°. The overall strength of evidence is low: the studies are small, the populations heterogeneous and the menaquinone forms and doses tested
differ. It remains open whether the observed vascular changes influence clinical endpoints such as heart attack or stroke.

STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON

13 Knapen et randomised controlled - 244 participants ~ MK-7 (MenaQ7); 180 pg/day; 3 years; vs. Placebo (n=124)
al. 2015

22 \itham et randomised controlled - 159 participants oral vitamin K2; 400 pg once daily; one year; vs. placebo
al. 2020

25 peetal. randomised controlled - 132 participants Vitamin K2 2000 pg plus rivaroxaban 10 mg daily; 2000 pg vitamin K2 thrice weekly; 18 months; vs. VKA with tarc
2020

29 Tan et al. randomised controlled - 107 participants Vitamin K2 (menaquinone); 270 pg/d; 9 months; vs. placebo control group
2020

34 randomised controlled - 96 participants oral menaquinone-7 (MK-7); 375 mcg once daily; 24 weeks; vs. standard care (control group)

Naiyarakseree
etal. 2023

39 Fulton et al. randomised controlled - 80 participants Oral vitamin K2 (MK-7 subtype); 100 mcg daily; 6 months; vs. Placebo, double-blind, randomised
2016

56 Levy- randomised controlled - 48 participants Vitamin K as menaquinone-7 (MK-7); 360 pg daily; 2 years; vs. placebo, double-blind randomized
Schousboe et
al. 2021

57 Qlivares- randomised controlled - 46 participants Vitamin K2 (menaquinone-4); 100 pg/day; 12 weeks; vs. Placebo; both groups received standardized nutritional ¢
Ochoa et al.
2026

Further studies in this area: 84 76 99 101107 114 118 159

Vitamin K2 and Cardiovascular Events: Human Studies

Cardiovascular events have so far been recorded only as safety endpoints and did not differ there. A controlled study in dialysis patients with functional
vitamin K deficiency found no differences in vascular events and death with menaquinone-7 2°. Another controlled study in hemodialysis patients with atrial
fibrillation found no differences in mortality, stroke and cardiovascular events with vitamin K2 in addition to rivaroxaban 2°. Cardiovascular biomarkers
remained without difference with unspecified vitamin K2 in adults with chronic kidney disease ?2. In type 2 diabetes, risk indices calculated from blood lipids
and blood glucose with menaquinone-7 did not differ from placebo after accounting for baseline values *°, as did other cardiovascular risk factors in middle-
aged adults 52. A single small controlled study in trained athletes reported a better maximum cardiac output with unspecified vitamin K2, without a difference
in stroke volume ©. The evidence is unclear: the controlled studies are small and short, and one tested menaquinone-7 only together with vitamin D °. Forms
studied were predominantly menaquinone-7 as well as unspecified menaquinone preparations; clinical endpoints are still pending for most forms and
dosages.
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STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON

22 randomised controlled - 159 participants oral vitamin K2; 400 pg once daily; one year; vs. placebo

Witham
etal.
2020

25 De et randomised controlled - 132 participants Vitamin K2 2000 pg plus rivaroxaban 10 mg daily; 2000 pg vitamin K2 thrice weekly; 18 months; vs. VKA with target INI
al. 2020

26 randomised controlled - 123 participants Vitamin K as menaquinone-7 (MK-7); 360 ug daily; 52 weeks; vs. Placebo
Bladbjerg
etal.

2024

45 Rahimi randomised controlled - 68 participants Vitamin K2 as MK-7; 360 pg daily; 12 weeks; vs. Placebo
etal.
2021

52 randomised controlled - 60 participants Menaquinone-7 (MK-7) supplement; 180 pg/day or 360 pg/day; 12 weeks; vs. Placebo
Dalmeijer
etal.

2012

66 randomised controlled - 26 participants Vitamin K2 dietary supplement versus rice flour placebo; Weeks 1-4: 300 mg/d; weeks 5-8: 150 mg/d; 8 weeks; vs. Ple
McFarlin
etal.

2017

832021 cohort study - 56,048 participants Dietary vitamin K2 (menaquinones 4-10); Follow-up 21 [20-22] years; vs. lowest vs. highest vitamin K2 intake

85 cohort study - 35,476 participants dietary menaquinones (vitamin K2); follow-up 12.1 + 2.1 years; vs. highest vs. lowest quartile of menaquinone intake
Vissers
etal.

2013

Further studies in this area: 86 95 131 149 159 160 162 163 172 177 179 188 189

Vitamin K2 and Chronic Kidney Disease: Human Studies

Controlled studies in kidney and dialysis patients measured vascular, bone and coagulation values and are described there; studies on the course of kidney
disease itself are still pending. A review reports a decrease in matrix Gla protein levels (dp-ucMGP) with vitamin K2 supplementation, although the
menagquinone form was not specified '®°. Another review on predominantly menaquinone-7 describes impaired transport of vitamin K2 in HDL of uremic
patients "°®. A cross-sectional study in children with chronic kidney disease, published in two versions, found higher levels of undercarboxylated osteocalcin
than in healthy children, indicating poorer vitamin K status *?'*”. A single case report mentions vitamin K2 substitution without specifying the menaquinone
form, but only together with local wound care, analgesics, dialysis, sodium thiosulfate, discontinuation of relevant medications and hyperbaric oxygen
therapy, and therefore cannot be considered evidence of efficacy '?’. It remains open whether supplementation with defined menaquinone forms influences
clinical endpoints in kidney disease.

STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON

96
Alchabab
etal.
2024

cross-sectional study - 183 participants Supplemented vitamins/micronutrients, including menaquinone; vs. < 2 vs. > 2 vitamins; number of vitamins 0-13

110 Aoun study - 50 participants Vitamin K2 as menaquinone-7; 360 g daily; 4 weeks; vs. pre-post comparison, no control group
etal.
2017
127 case report - 1 participants Vitamin K2 substitution, form not specified; five months in hospital; vs. no control group
Ravindran
etal.
2026

132 cross-sectional study Dietary vitamin K2 (status measurement, no supplementation); vs. CKD groups vs. healthy control group
Sawires
etal.
2024
137 cross-sectional study no vitamin K2 supplementation; status measurement (uOC) and dietary intake; vs. patient groups vs. healthy control gr
Sawires

etal.

2023
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STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON

162 Zhang  review Vitamin K2 supplements
etal.
2024

163 Merra  review Vitamin K2 (menaquinones)
etal.
2024

166 Tan et review Vitamin K2 supplementation, mainly menaquinone-7 (MK-7); vs. Placebo or control in the cited trials
al. 2024

Further studies in this area: 7! 180 188

Vitamin K2: Further Oulcomes in Studies

Further investigations include 28 controlled studies and 3 meta-analyses with a total of 2271 participants, mainly on blood glucose, blood lipids and muscle
cramps. In type 2 diabetes, menaquinone-7 lowered fasting blood glucose and HbAlc compared with placebo “5%'; in polycystic ovary syndrome, it lowered
fasting insulin, insulin resistance and triglycerides *’. A meta-analysis on menaquinone-7 found lower values for insulin, HbAlc and insulin resistance °.
Menaquinone-4 lowered total and LDL cholesterol in overweight young adults compared with placebo, without effect on blood glucose °7; with
menagquinone-7, blood lipids remained unchanged in type 2 diabetes “%°'. With menaquinone-7, nocturnal leg cramps in older people were less frequent than
with placebo ', as were muscle cramps in hemodialysis with vitamin K2 (form not specified) ©'; recovery after strength training did not improve with
menaquinone-7 2. It remains open whether the observed changes in laboratory values also improve clinical endpoints. Mixtures whose results do not
belong to vitamin K2 alone were tested in one study with vitamin D °, a combination preparation with omega-3 fatty acids and other substances '/, and a
liposomal vitamin mixture in cystic fibrosis 3.

STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON

1 Zhou et meta-analysis - 6,853 participants Vitamin K2 supplementation; Long-term follow-up; vs. Control group (placebo/no supplementation)

al. 2022

2 Huang meta-analysis - 6,759 participants Vitamin K2 (menaquinone); vs. Control group without vitamin K2

etal.

2015

3 Ma et meta-analysis - 6,425 participants vitamin K2 nutritional supplement, partly combination therapy; vs. control group without vitamin K2

al. 2022

Sdeetal meta-analysis - 1,030 participants Vitamin K supplementation (vitamin K2/menaquinone, form not specified); Follow-up up to 3 years; vs. Control group
2026

6 meta-analysis Menaquinone-7 (MK-7); < 90 mg MK-7 (subgroup analysis); less than 12 weeks (subgroup analysis); vs. Control group
Nikpayam

etal.

2025

13 randomised controlled - 244 participants MK-7 (MenaQ7); 180 ug/day; 3 years; vs. Placebo (n=124)
Knapen
etal.

2015

14 Shiraki randomised controlled - 241 participants Vitamin K2 (menatetrenone, MK-4), oral; 45 mg/day; 24 months; vs. untreated control group (n=121)
etal.
2000

16 randomised controlled - 214 participants Vitamin K2 (menaquinone-7, MK-7) or placebo; 180 mcg/day; 3 years; vs. placebo-controlled, randomized

Knapen
etal.
2018

Further studies in this area: 19 22 26 30 35 36 37 38 42 46 48 51 53 54 57 58 59 60 6162 63 65 68 70 73 77 78 79 81 83 88 90 91 92 94 95 96 97 99 100 101 102 104 105 107 108 109 111 112 113
14 119 120 122 124 125 126 128 129 130 133 134 135 136 138 140 141 142 143 144 145 147 148 150 151 152 153 154 155 156 157 158 162 165 167 168 169 170 172 174 180 181 185 187 189

4. How Is Vitamin K2 Dosed? Preparation, Dose and Duration in Studies

The studies investigated predominantly menaquinone-7 (MK-7) as a capsule or tablet, as well as menaquinone-4 (menatetrenone) orally. Some of the
investigations gave menaquinone-7 only together with vitamin D °'?; such results cannot be attributed to vitamin K2 alone. If, by contrast, both groups
received calcium and vitamin D or risedronate, the difference belongs to vitamin K2 "54. The forms and preparations investigated differ between the studies,
and findings on menaquinone-4 cannot be transferred to menaquinone-7.
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PREPARATION OR
FORM

Tablet with 720 pg
MK-7 plus 25 pg
vitamin D

Vitamin K2 (MK-4,
menatetrenone)

Vitamin K2
(menaquinone),
alone or with calcium
and vitamin D3

Vitamin K2 plus
vitamin D versus
placebo

MK-7 (MenaQ7)

Vitamin K2
(menatetrenone, MK-
4), oral

Menatetrenone
(vitamin K2, MK-4)
plus risedronate and
calcium

Vitamin K2
(menaquinone-7, MK-
7) or placebo

Aterofisiol (contains
vitamin K2, omega-3,
B6, B12, OPC,
resveratrol) plus
Cardioaspirin 100 mg

Vitamin K2
(menaquinone 7)
capsule
Menaquinone-7 (MK-
7) or identical

placebo

vitamin K2
(menaquinone)

oral vitamin K2
MK-7 375 ug

Vitamin K2 as MK-7,
375 pg daily

DOSE

720 ug MK-7 + 25 pg vitamin D daily

45 mg/day

50 pg/day, 90 ug/day, or 90 pg/day plus calcium 500 mg and vitamin D3 10 pg

vitamin K2 720 pg/day, vitamin D 25 pg/day

180 pg/day

45 mg/day

45 mg menatetrenone daily, risedronate once weekly

180 mcg/day

one Aterofisiol tablet every 24 hours

180 pg daily

360 pg MK-7 daily

400 pg once daily

375 pg daily

375 pg MK-7 daily

5. Is Vilamin K2 Safe? Side Effects in Studies

The studies predominantly report good tolerability of menaquinone-4 and menaquinone-7, without serious adverse events 264372, ndividual studies mention
gastrointestinal complaints; in a dialysis study, these, combined with the unpleasant odor of the tablets, led to most dropouts '®. One meta-analysis found
more side effects under vitamin K2, but no serious ones ', two others found no confirmed difference 23; in dialysis patients, menaquinone-7 did not activate

blood coagulation 2°.

STUDY
1 Zhou et al. 2022
2 Huang et al. 2015

3 Ma et al. 2022

REPORTED SIDE EFFECTS

DURATION

24 months

3 years

1year

24 months

3 years

24 months

12 months

3 years

30 days before surgery, stopped 5 days before surgery

8 weeks

2 years of follow-up

2 years

one year

12 months

3years

Higher adverse reaction rate in vitamin K2 group (RR 1.33), no serious events

Higher adverse reaction rate in vitamin K2 group (RR = 1.22, p = 0.06)

no significant difference between VK2 and control groups
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17

20

21

22
23

24
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STUDY REPORTED SIDE EFFECTS

5 de et al. 2026 No significant difference in adverse events (OR 3.56, 95% CI 0.06-198.66; p = 0.536)
& lwamoto et al. 2009 no severe adverse events reported

9 Diederichsen et al. 2022 No difference in death or cardiovascular events

12 Hasific et al. 2023 fewer safety events with supplementation (1.9% vs 6.7%, p = 0.048)

5 sato et al. 201 well tolerated, relatively few adverse events

'8 Caluwé et al. 2014 drop-outs mainly due to gastrointestinal side-effects from tablet smell

19 Tan et al. 2024 No adverse events related to vitamin K2 use were identified

20 vossen et al. 2026 No significant adverse effects observed

25 pe et al. 2020 Fewer life-threatening and major bleeding episodes in rivaroxaban arms versus VKA

6. What Remains Open: Limits of the Evidence

= It remains open whether the improved bone density values and laboratory values actually prevent bone fractures.
= Itis unclear whether an improvement in vitamin K status influences arterial calcification or cardiovascular events in the long term.
» The studies on vascular stiffness and blood pressure are small, short, and investigated different populations and menaquinone forms.

« Whether menaquinone-7 protects vessels or bones in kidney and dialysis patients beyond vitamin K status is still open.

7. Bottom Line: What Is Established About Vitamin K2

Vitamin K2 comprises the menaquinones, especially menaquinone-4 and menaquinone-7. The best-studied area is bone: in postmenopausal women with
osteoporosis, vitamin K2 improved bone density of the lumbar spine in meta-analyses, and undercarboxylated osteocalcin decreased '?“. In studies with
menatetrenone, fewer fractures occurred in osteoporosis and neurological diseases than without treatment '%; meta-analyses in postmenopausal women
found no confirmed difference overall 23,

For vascular calcification and vascular stiffness, the evidence is weak; for cardiovascular events, it is unclear. Although vitamin K status improved with
menaquinone-7 compared with placebo 2563, calcification usually progressed unchanged 22356, Cardiovascular events did not differ in two dialysis studies,
but were recorded there only as safety endpoints 2526, The forms tested were predominantly menaquinone-7 and menaquinone-4; results for menaquinone-
4 cannot be transferred to menaquinone-7, and mixed preparations with vitamin D, calcium or other substances do not allow attribution to vitamin K2 alone.

Frequently Asked Questions

How well has Vitamin K2 been studied in humans?

We evaluated 208 human studies on Vitamin K2, including 70 randomised controlled trials and 10 meta-analyses or systematic reviews; the controlled
studies include 8,801 participants in total. As of 15 October 2026.

Does Vitamin K2 help with bone Density and Bone Metabolism? What the studies show

We evaluated 4 meta-analyses or systematic reviews, 26 controlled studies and 30 further studies; the controlled studies include 3,130 participants in
total. Result of the controlled studies: mixed. Strength of evidence under our published rules: high. Sources: 1234

Does Vitamin K2 help with bone Fractures? What the studies show

We evaluated 4 meta-analyses or systematic reviews, 6 controlled studies and 11 further studies; the controlled studies include 1,092 participants in
total. Result of the controlled studies: mostly improved. Strength of evidence under our published rules: high. Sources: %7

Does Vitamin K2 help with arterial Calcification? What the studies show

We evaluated 13 controlled studies and 35 further studies; the controlled studies include 1,019 participants in total. Result of the controlled studies:
mostly no difference. Strength of evidence under our published rules: low. Sources: 18202225
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Does Vitamin K2 help with arterial Stiffness and Blood Pressure? What the studies show

We evaluated 10 controlled studies and 6 further studies; the controlled studies include 1,117 participants in total. Result of the controlled studies:
mostly no difference. Strength of evidence under our published rules: low. Sources: 13222529

Does Vitamin K2 help with cardiovascular Events? What the studies show

We evaluated 6 controlled studies and 15 further studies; the controlled studies include 568 participants in total. Result of the controlled studies: mostly
no difference. Strength of evidence under our published rules: unclear. Sources: 22252645

What is vitamin K2 and how does it differ from vitamin Ki1?

Vitamin K2 is a group of fat-soluble compounds, the menaquinones, which include menaquinone-4 and menaquinone-7. Vitamin K1 (phylloquinone)
comes from green leafy vegetables and is a different compound. Studies on vitamin K1 do not belong to this topic, and findings on one menaquinone
form cannot be transferred to another.

Do human studies show an effect on bone density?

In postmenopausal women with osteoporosis, vitamin K2 improved bone density of the lumbar spine in two meta-analyses, in one also at the forearm
'2, In healthy postmenopausal women, menaquinone-4 increased mineral content and width of the femoral neck compared with placebo %
menaquinone-7 slowed the loss of density at the lumbar spine and femoral neck and had a favorable effect on bone strength 7°.

Does vitamin K2 prevent bone fractures?

In open randomized studies in osteoporosis, fewer new fractures occurred under vitamin K2 than without treatment '#?". A meta-analysis on
menatetrenone in neurological diseases found fewer non-vertebral and hip fractures &; meta-analyses in postmenopausal women found no confirmed
difference overall 2.

Does vitamin K2 influence vascular calcification or cardiovascular events?

Vitamin K status improved under menaquinone-7 compared with placebo 52°¢%%, Vascular calcification, by contrast, mostly progressed just as it did
under control ?22'56 and in coronary heart disease it progressed more slowly under menaquinone-7 2°. Cardiovascular events have so far been
recorded only as safety endpoints and did not differ 2°2%; the evidence is weak overall.

How tolerable is vitamin K2 in the studies?

The studies report predominantly good tolerability of menaquinone-4 and menaquinone-7, without serious adverse events 296372, |ndividual studies
mention gastrointestinal complaints '®. One meta-analysis found more side effects under vitamin K2, but no serious ones "; two others found no
confirmed difference 2.

ih-research.com/en/knowledge/vitamin-k2/ Page 10 of 14



INTERNATIONAL HEALTH RESEARCH

Sources

1

20

21

22

23

24

25

26

27

28

29

Efficacy and safety of vitamin K2 for postmenopausal women with osteoporosis at a long-
term follow-up: meta-analysis and systematic review
Zhou M, Han S, Zhang W, Wu D - 2022

Does vitamin K2 play a role in the prevention and treatment of osteoporosis for
postmenopausal women: a meta-analysis of randomized controlled trials
Huang ZB, Wan SL, Lu YJ, Ning L, Liu C, Fan SW - 2015

Efficacy of vitamin K2 in the prevention and treatment of postmenopausal osteoporosis: A
systematic review and meta-analysis of randomized controlled trials
Ma ML, Ma ZJ, He YL, Sun H, Yang B, Ruan BJ et al. - 2022

The effect of vitamin K2 supplementation on bone turnover biochemical markers in
postmenopausal osteoporosis patients: a sy review and met ysi:
Zhang Z, Li Y, Li J, Yuan Y, Liu K, Shi X - 2025

Vitamin K2 Supplementation and Clinical Outcomes in Hepatocellular Carcinoma Patients: A
Meta-Analysis with Trial Sequential Analysis
de Moraes FCA, Kendi Tsuchiya Sano V, Pereira CRM, Barros JCM, Burbano RMR - 2026

Effect of Menaquinone-7 (MK-7) Supplementation on Anthropometric Measurements,
Glycemic Indices, and Lipid Profiles: A Systematic Review and Meta-Analysis of Randomized
Controlled Trials

Nikpayam O, Jafari A, Faghfouri A, Pasand M, Noura P, Najafi M et al. - 2025

Vitamin K; therapy for postmenopausal osteoporosis
Iwamoto J - 2014

Efficacy of menatetrenone (vitamin K2) against non-vertebral and hip fractures in patients
with neurological diseases: meta-analysis of three randomized, controlled trials
Iwamoto J, Matsumoto H, Takeda T - 2009

Vitamin K2 and D in Patients With Aortic Valve Calcification: A Randomized Double-Blinded
Clinical Trial
Diederichsen ACP, Lindholt JS, Méller S, @vrehus KA, Auscher S, Lambrechtsen J et al. - 2022

Vitamin K2 supplementation improves hip bone geometry and bone strength indices in
postmenopausal women
Knapen MH, Schurgers LJ, Vermeer C - 2007

Effect of Low-Dose Vitamin K2 Supplementation on Bone Mineral Density in Middle-Aged and
Elderly Chinese: A Randomized Controlled Study
Zhang Y, LiuZ, Duan L, JiY, Yang S, Zhang Y et al. - 2020

Effects of Vitamin K2 and D Supplementation on Coronary Artery Disease in Men: A RCT
Hasific S, Oevrehus KA, Lindholt JS, Mejldal A, Dey D, Dahl JS et al. - 2023

Menaquinone-7 supplementation improves arterial stiffness in healthy postmenopausal
women. A double-blind randomised clinical trial
Knapen MH, Braam LA, Drummen NE, Bekers O, Hoeks AP, Vermeer C - 2015

Vitamin K2 (menatetrenone) effectively prevents fractures and sustains lumbar bone mineral
density in osteoporosis

Shiraki M, Shiraki Y, Aoki C, Miura M - 2000

The prevention of hip fracture with menatetrenone and risedronate plus calcium
supplementation in elderly patients with Alzheimer disease: a randomized controlled trial
Sato Y, Honda Y, Umeno K, Hayashida N, Iwamoto J, Takeda T et al. - 2011

Vitamin K-induced effects on body fat and weight: results from a 3-year vitamin K2
intervention study
Knapen MHJ, Jardon KM, Vermeer C - 2018

Aterofisiol(®) in carotid plague evolution
Amato B, Compagna R, Amato M, Gallelli L, de Franciscis S, Serra R - 2015

Vitamin K2 supplementation in haemodialysis patients: a randomized dose-finding study
Caluwé R, Vandecasteele S, Van Viem B, Vermeer C, De Vriese AS - 2014

Vitamin K2 in Managing Nocturnal Leg Cramps: A Randomized Clinical Trial

Tan J, Zhu R, Li Y, Wang L, Liao S, Cheng L et al. - 2024

Two Years of Menaquinone-7 Supplementation and Coronary Artery Calcification: A
Randomized Clinical Trial

Vossen LM, de Leeuw PW, Schurgers LJ, Heuts S, Adriaans BP, de Haan C et al. - 2026

[Vitamin K2]
Shiraki M - 1998

Vitamin K Supplementation to Improve Vascular Stiffness in CKD: The K4Kidneys
Randomized Controlled Trial
Witham MD, Lees JS, White M, Band M, Bell S, Bell S et al. - 2020

Vitamin K2 (menaquinone-7) prevents age-related deterioration of trabecular bone
microarchitecture at the tibia in postmenopausal women

Renn SH, Harslef T, Pedersen SB, Langdahl BL - 2016

The effect of vitamin MK-7 on bone mineral density and microarchitecture in postmenopausal
women with osteopenia, a 3-year randomized, placebo-controlled clinical trial

Renn SH, Harslef T, Oei L, Pedersen SB, Langdahl BL - 2021

Multicenter Randomized Controlled Trial of Vitamin K Antagonist Replacement by
Rivaroxaban with or without Vitamin K2 in Hemodialysis Patients with Atrial Fibrillation: the
Valkyrie Study

De Vriese AS, Caluwé R, Pyfferoen L, De Bacquer D, De Boeck K, Delanote J et al. - 2020

No Detectable Coagulation Activation After Vitamin K (MK-7) Supplementation in Patients on
Dialysis With Functional Vitamin K Deficiency: A One-Year Randomized, Placebo-Controlled
Study

Bladbjerg EM, Levy-Schousboe K, Frimodt-Mgller M, Kjeergaard KD, Strandhave C, Brasen CL
etal.- 2024

Vitamin K supplementation and bone mineral density in dialysis: results of the double-blind,
randomized, placebo-controlled RenaKuvit trial

Levy-Schousboe K, Marckmann P, Frimodt-Maller M, Peters CD, Kjeergaard KD, Jensen JD et
al.- 2023

Menatetrenone ameliorates osteopenia in disuse-affected limbs of vitamin D- and K-deficient
stroke patients
Sato Y, Honda Y, Kuno H, Oizumi K - 1998

Slower Progression of Arteriosclerosis in Maintenance Hemodialysis Patients with
Menaquinone Supplementation: A Perspective Randomized, Placebo-Controlled Trial
Tan J, Xu D, Yang A, Ren R - 2020

ih-research.com/en/knowledge/vitamin-k2/

30

3

=

32

33

34

35

36

37

38

39

40

4

=

42

43

44

45

46

47

48

49

50

5

=

52

53

54

55

56

Vitamin K2

Effect of Vitamin K Supplementation on Insulin Secretion, Fibroblast Growth Factor (FGF) 19
and 20 in Post-Menopausal Women: A Randomised Controlled Trial
Kim E, Moore AE, Gorska R, Voong K, Harrington DJ, Hampson G - 2025

The effect of vitamin K2 supplementation on vascular calcification in haemodialysis patients:
a 1-year follow-up randomized trial

Oikonomaki T, Papasotiriou M, Ntrinias T, Kalogeropoulou C, Zabakis P, Kalavrizioti D et al. -
2019

Effects of risedronate alone or combined with vitamin K2 on serum undercarboxylated
osteocalcin and osteocalcin levels in postmenopausal osteoporosis
Kasukawa Y, Miyakoshi N, Ebina T, Aizawa T, Hongo M, Nozaka K et al. - 2014

Fat-Soluble Vitamins in Standard vs. Liposomal Form Enriched with Vitamin K2 in Cystic
Fibrosis: A Randomized Multi-Center Trial

Nowak JK, Krzyzanowska-Jankowska P, Drzymata-Czyz S, Gozdzik-Spychalska J, Wojsyk-
Banaszak |, Skorupa W et al. - 2022

Effect of Menaquinone-7 Supplementation on Arterial Stiffness in Chronic Hemodialysis
Patients: A Multicenter Randomized Controlled Trial

Naiyarakseree N, Phannajit J, Naiyarakseree W, Mahatanan N, Asavapujanamanee P,
Lekhyananda S et al. - 2023

Effect of Vitamin K2 on Postural Sway in Older People Who Fall: A Randomized Controlled
Trial
Witham MD, Price RJG, Band MM, Hannah MS, Fulton RL, Clarke CL et al. - 2019

Effect of vitamin K2 administration on depression status in patients with polycystic ovary
syndrome: a randomized clinical trial
Tarkesh F, Namavar Jahromi B, Hejazi N, Hoseini G - 2022

Beneficial health effects of Menaquinone-7 on body composition, glycemic indices, lipid
profile, and endocrine markers in polycystic ovary syndrome patients
Tarkesh F, Namavar Jahromi B, Hejazi N, Tabatabaee H - 2020

Menaquinone-7 as a novel pharmacological therapy in the treatment of rheumatoid arthritis:
A clinical study
Abdel-Rahman MS, Alkady EA, Ahmed S - 2015

Effect of Vitamin K on Vascular Health and Physical Function in Older People with Vascular
Disease--A Randomised Controlled Trial
Fulton RL, McMurdo ME, Hill A, Abboud RJ, Arnold GP, Struthers AD et al. - 2016

Vitamin K supplement along with vitamin D and calcium reduced serum concentration of
undercarboxylated osteocalcin while increasing bone mineral density in Korean
postmenopausal women over sixty-years-old

Je SH, Joo NS, Choi BH, Kim KM, Kim BT, Park SB et al. - 2011

A longitudinal study of the effect of vitamin K2 on bone mineral density in postmenopausal
women a comparative study with vitamin D3 and estrogen-progestin therapy

Iwamoto |, Kosha S, Noguchi S, Murakami M, Fujino T, Douchi T et al. - 1999

The Effects of Vitamin K2 on Recovery from Muscle-Damaging Resistance Exercise in Young
and Older Adults: The TAKEOVER Randomized Controlled Trial

Lithgow H, Johnston L, Ho F, Dunning E, Nakada S, Celis-Morales C et al. - 2026

The effect of six-month oral vitamin K supplementation on calcification propensity time in
individuals with type 2 diabetes mellitus: A post hoc analysis of a randomized, double-blind,
placebo-controlled trial

Meer R, Romero Prats ML, Vervloet MG, van der Schouw YT, de Jong PA, Beulens JWJ - 2024

Six months vitamin K treatment does not affect systemic arterial calcification or bone mineral
density in diabetes mellitus 2

Bartstra JW, Draaisma F, Zwakenberg SR, Lessmann N, Wolterink JM, van der Schouw YT et
al.- 2021

Effects of vitamin K2 supplementation on atherogenic status of individuals with type 2
diabetes: a randomized controlled trial
Rahimi Sakak F, Moslehi N, Abdi H, Mirmiran P - 2021

Glycemic control improvement in individuals with type 2 diabetes with vitamin K2
supplementation: a randomized controlled trial
Rahimi Sakak F, Moslehi N, Niroomand M, Mirmiran P - 2021

Vitamin K2 treatment for postmenopausal osteoporosis in Indonesia
Purwosunu Y, Muharram, Rachman IA, Reksoprodjo S, Sekizawa A - 2006

The effect of menaquinone-7 supplementation on dp-ucMGP, PIVKAII, inflammatory markers,
and body composition in type 2 diabetes patients: a randomized clinical trial

Karamzad N, Faraji E, Adeli S, Sullman MJM, Pourghassem Gargari B - 2022

The impact of vitamin K2 and native vitamin D supplementation on vascular calcification in
pediatric patients on regular hemodialysis. A randomized controlled trial

El Borolossy R, El-Farsy MS - 2022

Doppler Ultrasound Monitoring of Echogenicity in Asymptomatic Subcritical Carotid Stenosis
and Assessment of Response to Oral Supplementation of Vitamin K2 (PLAK2 Randomized
Controlled Trial)

Tshomba Y, Baccellieri D, Carta N, Cilli G, Ardita V, Apruzzi L et al. - 2021

Effects of MK-7 Supplementation on Glycemic Status, Anthropometric Indices and Lipid
Profile in Patients with Type 2 Diabetes: A Randomized Controlled Trial
Karamzad N, Faraji E, Adeli S, Carson-Chahhoud K, Azizi S, Pourghassem Gargari B - 2020

The effect of menaquinone-7 supplementation on circulating species of matrix Gla protein
Dalmeijer GW, van der Schouw YT, Magdeleyns E, Ahmed N, Vermeer C, Beulens JW - 2012

Protective effect of vitamins K2 and D3 on prednisolone-induced loss of bone mineral density
in the lumbar spine
Yonemura K, Fukasawa H, Fujigaki Y, Hishida A - 2004

The effect of menaquinone-7 (vitamin K2) supplementation on osteocalcin carboxylation in
healthy prepubertal children

van Summeren MJ, Braam LA, Lilien MR, Schurgers LJ, Kuis W, Vermeer C - 2009

Vitamin K2 (menatetrenone) for bone loss in patients with cirrhosis of the liver

Shiomi S, Nishiguchi S, Kubo S, Tamori A, Habu D, Takeda T et al. - 2002

Vitamin K supplementation and arterial calcification in dialysis: results of the double-blind,
randomized, placebo-controlled RenaKuvit trial

Levy-Schousboe K, Frimodt-Mgaller M, Hansen D, Peters CD, Kjeergaard KD, Jensen JD et al. -
2021

Page 11 of 14


https://doi.org/10.1007/s00774-022-01342-6
https://doi.org/10.1007/s00774-022-01342-6
https://doi.org/10.1007/s00198-014-2989-6
https://doi.org/10.1007/s00198-014-2989-6
https://doi.org/10.3389/fpubh.2022.979649
https://doi.org/10.3389/fpubh.2022.979649
https://doi.org/10.3389/fendo.2025.1703116
https://doi.org/10.3389/fendo.2025.1703116
https://doi.org/10.1080/01635581.2025.2600102
https://doi.org/10.1080/01635581.2025.2600102
https://doi.org/10.1016/j.prostaglandins.2025.106970
https://doi.org/10.1016/j.prostaglandins.2025.106970
https://doi.org/10.1016/j.prostaglandins.2025.106970
https://doi.org/10.3390/nu6051971
https://doi.org/10.2165/00044011-200929070-00005
https://doi.org/10.2165/00044011-200929070-00005
https://doi.org/10.1161/circulationaha.121.057008
https://doi.org/10.1161/circulationaha.121.057008
https://doi.org/10.1007/s00198-007-0337-9
https://doi.org/10.1007/s00198-007-0337-9
https://doi.org/10.1007/s00223-020-00669-4
https://doi.org/10.1007/s00223-020-00669-4
https://doi.org/10.1016/j.jacadv.2023.100643
https://doi.org/10.1160/th14-08-0675
https://doi.org/10.1160/th14-08-0675
https://doi.org/10.1359/jbmr.2000.15.3.515
https://doi.org/10.1359/jbmr.2000.15.3.515
https://doi.org/10.2739/kurumemedj.57.117
https://doi.org/10.2739/kurumemedj.57.117
https://doi.org/10.1038/ejcn.2017.146
https://doi.org/10.1038/ejcn.2017.146
https://doi.org/10.2147/dddt.s87609
https://doi.org/10.1093/ndt/gft464
https://doi.org/10.1001/jamainternmed.2024.5726
https://doi.org/10.1001/jamacardio.2026.1279
https://doi.org/10.1001/jamacardio.2026.1279
https://doi.org/10.1681/asn.2020020225
https://doi.org/10.1681/asn.2020020225
https://doi.org/10.1530/eje-16-0498
https://doi.org/10.1530/eje-16-0498
https://doi.org/10.1007/s00198-020-05638-z
https://doi.org/10.1007/s00198-020-05638-z
https://doi.org/10.1681/asn.2019060579
https://doi.org/10.1681/asn.2019060579
https://doi.org/10.1681/asn.2019060579
https://doi.org/10.1053/j.jrn.2023.11.007
https://doi.org/10.1053/j.jrn.2023.11.007
https://doi.org/10.1053/j.jrn.2023.11.007
https://doi.org/10.1093/ndt/gfac315
https://doi.org/10.1093/ndt/gfac315
https://doi.org/10.1016/s8756-3282(98)00108-2
https://doi.org/10.1016/s8756-3282(98)00108-2
https://doi.org/10.20944/preprints202512.0963.v1
https://doi.org/10.20944/preprints202512.0963.v1
https://doi.org/10.1007/s11255-019-02275-2
https://doi.org/10.1007/s11255-019-02275-2
https://doi.org/10.1007/s00774-013-0490-5
https://doi.org/10.1007/s00774-013-0490-5
https://doi.org/10.3390/jcm11020462
https://doi.org/10.3390/jcm11020462
https://doi.org/10.3390/nu15112422
https://doi.org/10.3390/nu15112422
https://doi.org/10.1111/jgs.16024
https://doi.org/10.1111/jgs.16024
https://doi.org/10.1186/s12905-022-01825-8
https://doi.org/10.1186/s12905-022-01825-8
https://doi.org/10.1002/fsn3.1837
https://doi.org/10.1002/fsn3.1837
https://doi.org/10.1016/j.ejphar.2015.06.014
https://doi.org/10.1016/j.ejphar.2015.06.014
https://doi.org/10.1007/s12603-015-0619-4
https://doi.org/10.1007/s12603-015-0619-4
https://doi.org/10.3346/jkms.2011.26.8.1093
https://doi.org/10.3346/jkms.2011.26.8.1093
https://doi.org/10.3346/jkms.2011.26.8.1093
https://doi.org/10.1016/s0378-5122(98)00114-5
https://doi.org/10.1016/s0378-5122(98)00114-5
https://doi.org/10.1249/mss.0000000000003901
https://doi.org/10.1249/mss.0000000000003901
https://doi.org/10.1016/j.atherosclerosis.2023.117307
https://doi.org/10.1016/j.atherosclerosis.2023.117307
https://doi.org/10.1016/j.atherosclerosis.2023.117307
https://doi.org/10.1007/s00394-020-02412-z
https://doi.org/10.1007/s00394-020-02412-z
https://doi.org/10.1186/s12906-021-03304-3
https://doi.org/10.1186/s12906-021-03304-3
https://doi.org/10.1007/s00394-020-02419-6
https://doi.org/10.1007/s00394-020-02419-6
https://doi.org/10.1111/j.1447-0756.2006.00386.x
https://doi.org/10.1038/s41387-022-00192-5
https://doi.org/10.1038/s41387-022-00192-5
https://doi.org/10.1038/s41430-021-01050-w
https://doi.org/10.1038/s41430-021-01050-w
https://doi.org/10.3390/diagnostics11020229
https://doi.org/10.3390/diagnostics11020229
https://doi.org/10.3390/diagnostics11020229
https://doi.org/10.2147/dmso.s253014
https://doi.org/10.2147/dmso.s253014
https://doi.org/10.1016/j.atherosclerosis.2012.09.019
https://doi.org/10.1053/j.ajkd.2003.09.013
https://doi.org/10.1053/j.ajkd.2003.09.013
https://doi.org/10.1017/s0007114509382100
https://doi.org/10.1017/s0007114509382100
https://doi.org/10.1111/j.1572-0241.2002.05618.x
https://doi.org/10.1093/ckj/sfab017
https://doi.org/10.1093/ckj/sfab017

INTERNATIONAL HEALTH RESEARCH

57

58

59

60

61

62

63

64

65

66

67

68

69

70

Al

72

73

74

75

76

77

78

79

80

81

82

83

84

Vitamin K2 Supplementation Reduces Cardiometabolic Risk Factors in Young Adults with
Overweight and Obesity-A Randomized Placebo-Controlled Trial

Olivares-Ochoa XC, Llamas-Covarrubias IM, Sanchez-Enriquez S, Lopez-Quintero A, Salinas-
Varela Y, Partida-Pérez M et al. - 2026

Efficacy and safety of sorafenib plus vitamin K treatment for hepatocellular carcinoma: A
phase II, randomized study
Haruna Y, Yakushijin T, Kawamoto S - 2021

Response of serum carboxylated and undercarboxylated osteocalcin to alendronate
monotherapy and combined therapy with vitamin K2 in postmenopausal women
Hirao M, Hashimoto J, Ando W, Ono T, Yoshikawa H - 2008

Low-dose menaquinone-7 supplementation improved extra-hepatic vitamin K status, but had
no effect on thrombin generation in healthy subjects

Theuwissen E, Cranenburg EC, Knapen MH, Magdeleyns EJ, Teunissen KJ, Schurgers LJ et al.
- 2012

Vitamin K2 as a potential therapeutic candidate for the prevention of muscle cramps in
hemodialysis patients: A prospective multicenter, randomized, controlled, crossover pilot trial
XuD, Yang A, Ren R, Shan Z, Li YM, Tan J - 2022

Association between the &It;i&gt;VKORC1&lt;/i&gt; rs8050894 CC genotype and
undercarboxylated osteocalcin levels following vitamin K and D supplementation in Mexican
Citizens with T2DM: A randomized clinical trial

Salinas-Varela Y, Barajas-Gonzalez MA, Martinez-Lépez E, Llamas-Covarrubias IM, Lopez-
Quintero A, Sanchez-Enriquez S et al. - 2026

Vitamin K2 Supplementation in Hospitalised COVID-19 Patients: A Randomised Controlled
Trial

Visser MPJ, Dofferhoff ASM, van den Ouweland JMW, de Jong PA, Zanen P, van Daal H et al. -
2024

Effect of vitamin K supplementation on serum calcification propensity and arterial stiffness in
vitamin K-deficient kidney transplant recipients: A double-blind, randomized, placebo-
controlled clinical trial

Eelderink C, Kremer D, Riphagen IJ, Knobbe TJ, Schurgers LJ, Pasch A et al. - 2023

Effect of supplementation with vitamins D3 and K2 on undercarboxylated osteocalcin and
insulin serum levels in patients with type 2 diabetes mellitus: a randomized, double-blind,
clinical trial

Aguayo-Ruiz JI, Garcia-Cobian TA, Pascoe-Gonzalez S, Sanchez-Enriquez S, Llamas-
Covarrubias IM, Garcia-Iglesias T et al. - 2020

Oral Consumption of Vitamin K2 for 8 Weeks Associated With Increased Maximal Cardiac
Output During Exercise
McFarlin BK, Henning AL, Venable AS - 2017

Inverse correlation between the changes of lumbar bone mineral density and serum
undercarboxylated osteocalcin after vitamin K2 (menatetrenone) treatment in children treated
with glucocorticoid and alfacalcidol

Inoue T, Sugiyama T, Matsubara T, Kawai S, Furukawa S - 2001

Treatment of Vitamin K Deficiency in Hemodialysis Patients - A Pilot Study Comparing
Menaquinone-7 Tablets and a Vitamin K Rich Diet
Lentz KA, Vahigren J, Hansen D, Plebani M, Fusaro M, Rasmussen LM et al. - 2022

The effect of menaquinone-7 supplementation on vascular calcification in patients with
diabetes: a randomized, double-blind, placebo-controlled trial
Zwakenberg SR, de Jong PA, Bartstra JW, van Asperen R, Westerink J, de Valk H et al. - 2019

Bioavailability and Chemical/Functional Aspects of Synthetic MK-7 vs Fermentation-Derived
MK-7 in Randomised Controlled Trials
Mgller M, Gjelstad IMF, Baksaas |, Grande T, Aukrust IR, Drevon CA - 2017

Low-Dose Daily Intake of Vitamin K(2) (Menaquinone-7) Improves Osteocalcin y-
Carboxylation: A Double-Blind, Randomized Controlled Trials
Inaba N, Sato T, Yamashita T - 2015

Low-dose vitamin K2 (MK-4) supplementation for 12 months improves bone metabolism and
prevents forearm bone loss in postmenopausal Japanese women
Koitaya N, Sekiguchi M, Tousen Y, Nishide Y, Morita A, Yamauchi J et al. - 2014

Vitamin K2 supplementation does not influence bone loss in early menopausal women: a
randomised double-blind placebo-controlled trial
Emaus N, Gjesdal CG, Alm3s B, Christensen M, Grimsgaard AS, Berntsen GK et al. - 2010

Vitamin K treatment reduces undercarboxylated osteocalcin but does not alter bone turnover,
density, or geometry in healthy postmenopausal North American women
Binkley N, Harke J, Krueger D, Engelke J, Vallarta-Ast N, Gemar D et al. - 2009

Three-year low-dose menaquinone-7 supplementation helps decrease bone loss in healthy
postmenopausal women
Knapen MH, Drummen NE, Smit E, Vermeer C, Theuwissen E - 2013

Effects of One-Year Menaquinone-7 Supplementation on Vascular Stiffness and Blood
Pressure in Post-Menopausal Women
de Vries F, Bittner R, Maresz K, Machuron F, G&serad O, Jeanne JF et al. - 2025

Concurrent Treatment with Vitamin K2 and D3 on Spine Fusion in Patients with Osteoporosis-
Associated Lumbar Degenerative Disorders

Zhang W, Li L, Zhou X, Li K, Liu C, Lin X et al. - 2022

Effect of vitamin K2 on progression of atherosclerosis and vascular calcification in
nondialyzed patients with chronic kidney disease stages 3-5

Kurnatowska |, Grzelak P, Masajtis-Zagajewska A, Kaczmarska M, Stefaniczyk L, Vermeer C et
al. - 2015

Vitamin K2 Supplementation Does Not Affect Vitamin K-Dependent Coagulation Factors
Activity in Healthy Subjects: A Pilot Study
Tan J, Ren R, Xu D - 2020

Vitamin K2 inhibits glucocorticoid-induced bone loss partly by preventing the reduction of
osteoprotegerin (OPG)
Sasaki N, Kusano E, Takahashi H, Ando Y, Yano K, Tsuda E et al. - 2005

Effect of low-dose supplements of menaquinone-7 (vitamin K2 ) on the stability of oral
anticoagulant treatment: dose-response relationship in healthy volunteers
Theuwissen E, Teunissen KJ, Spronk HM, Hamulyak K, Ten Cate H, Shearer MJ et al. - 2013

Effect of menatetrenone (vitamin K2) treatment on bone loss in patients with anorexia
nervosa
Iketani T, Kiriike N, Murray, Stein B, Nagao K, Nagata T et al. - 2003

Dietary Intake of Vitamin K and Its Association With All-Cause, Cardiovascular Disease and
Cancer Mortality in the Danish Diet, Cancer, and Health Cohort
- 2021

The relationship between vitamin K and peripheral arterial disease
Vissers LET, Dalmeijer GW, Boer JMA, Verschuren WMM, van der Schouw YT, Beulens JWJ -
2016

ih-research.com/en/knowledge/vitamin-k2/

85

86

87

88

89

920

9

=

92

93

94

95

96

97

98

99

100

10

=

102

103

104

105

106

107

108

109

110

n

=

n2

n3

14

15

ne

Vitamin K2

Intake of dietary phylloquinone and menaquinones and risk of stroke
Vissers LE, Dalmeijer GW, Boer JM, Monique Verschuren WM, van der Schouw YT, Beulens
JW - 2013

Association of dietary vitamin K and risk of coronary heart disease in middle-age adults: the
Hordaland Health Study Cohort
Haugsgjerd TR, Egeland GM, Nygard OK, Vinknes KJ, Sulo G, Lysne V et al. - 2020

Vitamin K intake and calcifications in breast arteries
Maas AH, van der Schouw YT, Beijerinck D, Deurenberg JJ, Mali WP, Grobbee DE et al. - 2007

Overweight-obesity is associated with decreased vitamin K2 levels in hemodialysis patients
Ravera M, Nickolas T, Plebani M, lervasi G, Aghi A, Khairallah P et al. - 2021

Clinical significance of serum calcium-phosphorus product, parathyroid hormone, vitamin K2
in chronic kidney disease patients with coronary artery calcification

ChenC, Chen T, XuY - 2025

Associations among Dietary Intakes, Blood Biomarkers, and Postmortem Brain Tissue
Concentrations of Vitamins D and K in Older Adults

Shea MK, Rutt JL, Dawson-Hughes B, Agarwal P, Fu X, Booth SL - 2026

Development and application of a simple, high-throughput magnetic bead-assisted liquid
chromatography-tandem mass spectrometry method for the quantification of vitamin K1and
vitamin K2 (menaquinone-4 and menaquinone-7) in human serum

Zhu'Y, Zhou Y, Du J, Wang Y, Yan L, Zhou Y et al. - 2026

Sex-Specific Effects of Menaquinone-7 (MK-7) Supplementation on Body Composition and
Adiposity Markers
Bittner R, de Vries F, Machuron F, Maresz K, G&serad O, Schurgers L - 2026

Determination of Vitamin K1, MK-4, MK-7, and D Levels in Human Serum of Postmenopausal
Osteoporosis Women Based on High Stability LC-MS/MS: MK-7 May Be a New Marker of
Bone Metabolism

Li C, Liang C, Kong Z, Su Y, Ren W, Dong H et al. - 2023

LC-MS/MS quantitative analysis of phylloquinone, menaquinone-4 and menaquinone-7 in the
human serum of a healthy population

Dunovska K, Klapkova E, Sopko B, Cepova J, Prusa R - 2019

Correlation study of serum vitamin K and Gas6 levels with aortic arch calcification and left
ventricular hypertrophy in maintenance hemodialysis patients
Gan M, Wang J - 2026

Association of vitamin intake with health-related quality of life in hemodialysis patients
Alchabab U, El Hajj Chehade R, Kharsa C, Kassab R, Dib SM, Chelala D et al. - 2024

Associations between maternal circulating vitamin K isoforms and adverse pregnancy events
LiY, Wang R, Zhang Y, Li R, Li Y, Zhong X et al. - 2026

Vitamin K2 Limits Ferroptosis-Associated Lipid Peroxidation and Attenuates Aortic Valve
Stenosis

Repges E, Schinhammer S, Al-Kassou B, Yousif A, Schott A, Wesendonk D et al. - 2026

Increased Dephospho-uncarboxylated Matrix Gla-Protein Is Associated With Lower Axial
Skeletal Muscle Mass in Patients With Hypertension
Vidula MK, Akers S, Ansari BA, Kim J, Kumar AA, Tamvada D et al. - 2022

Vitamin K1and K2 in the Diet of Patients in the Long Term after Kidney Transplantation
Kluch M, Bednarkiewicz P, Orzechowska M, Grzelak P, Kurnatowska | - 2022

Vitamin K2 Status and Arterial Stiffness Among Untreated Migraine Patients: A Case-Control
Study
Mansour AG, Ahdab R, Daaboul Y, Korjian S, Morrison DA, Hariri E et al. - 2020

Colorectal adenoma presence is associated with decreased menaquinone pathway functions
in the gut microbiome of patients undergoing routine colonoscopy
Vilkoite I, Silamikelis I, Klovin$ J, Tolmanis I, Lejnieks A, Runce E et al. - 2025

The relationship between serum vitamin K concentration and coronary artery calcification in
middle-aged and elderly people
Xu C, Cunging Y, Chun G, Min W, Jun L, Xueyun H et al. - 2022

Plasma phylloguinone, menaquinone-4 and menaquinone-7 levels and coronary artery
calcification
Torii S, Ikari Y, Tanabe K, Kakuta T, Hatori M, Shioi A et al. - 2016

A Case Control Study Evaluating the Relationship between Vitamin K2 Serum Level and
Periodontitis
Olszewska-Czyz |, Firkova E - 2023

Determinants of 18F-NaF uptake in femoral arteries in patients with type 2 diabetes mellitus
Takx RAP, van Asperen R, Bartstra JW, Zwakenberg SR, Wolterink JM, Celeng C et al. - 2021
Vitamin K2 supplementation and arterial stiffness among renal transplant recipients-a single-
arm, single-center clinical trial

Mansour AG, Hariri E, Daaboul Y, Korjian S, El Alam A, Protogerou AD et al. - 2017

Microbial vitamin biosynthesis links gut microbiota dynamics to chemotherapy toxicity
Hillege LE, Trepka KR, Guthrie BGH, Fu X, Aarnoutse R, Paymar MR et al. - 2025

Vitamin K2 Awareness in Sun-Protected Patients Supplementing With Vitamin D
Abouodah H, Douglas LM, Ho BV, Bhattacharya R, Wolf E, Wang-Weinman T et al. - 2021

High Dephosphorylated-Uncarboxylated MGP in Hemodialysis patients: risk factors and
response to vitamin K2, A pre-post intervention clinical trial
Aoun M, Makki M, Azar H, Matta H, Chelala DN - 2017

Beneficial Effects of Purified Cytoplasm of Pollen Associated with Vitamin D and Vitamin K2
on Menopausal Symptoms and Bone Health
Capozzi A, Fagotti A, Sacco D, Pasi A, Mellino R, Lello S - 2026

Validation of a food frequency questionnaire for estimating vitamin K intake in the overweight
adult Mexican population

Olivares-Ochoa XC, Marquez-Sandoval F, Rivera-Ledn EA, Martinez-Lépez E, Lopez-Quintero
A, Salinas-Varela Y et al. - 2025

Vitamin K2 (Menaquinone-7) supplementation does not affect vitamin K-dependent
coagulation factors activity in healthy individuals

Ren R, Liu J, Cheng G, Tan J - 2021

Subclinical atherosclerosis is linked to small intestinal bacterial overgrowth via vitamin K2-
dependent mechanisms

Ponziani FR, Pompili M, Di Stasio E, Zocco MA, Gasbarrini A, Gasbarrini A et al. - 2017
Effects of vitamin K2 in hemodialysis patients with low serum parathyroid hormone levels
Nakashima A, Yorioka N, Doi S, Masaki T, Ito T, Harada S - 2004

Effect of vitamin K2 and vitamin D3 on bone mineral density in children with acute
lymphoblastic leukemia: a prospective cohort study

Solmaz I, Ozdemir MA, Unal E, Abdurrezzak U, Muhtaroglu S, Karakukcu M - 2021

Page 12 of 14


https://doi.org/10.3390/biomedicines14051011
https://doi.org/10.3390/biomedicines14051011
https://doi.org/10.1002/cam4.3674
https://doi.org/10.1002/cam4.3674
https://doi.org/10.1007/s00774-007-0823-3
https://doi.org/10.1007/s00774-007-0823-3
https://doi.org/10.1017/s0007114511007185
https://doi.org/10.1017/s0007114511007185
https://doi.org/10.1016/j.nut.2022.111608
https://doi.org/10.1016/j.nut.2022.111608
https://doi.org/10.1177/10815589261460882
https://doi.org/10.1177/10815589261460882
https://doi.org/10.1177/10815589261460882
https://doi.org/10.3390/jcm13123476
https://doi.org/10.3390/jcm13123476
https://doi.org/10.1016/j.ajt.2022.12.015
https://doi.org/10.1016/j.ajt.2022.12.015
https://doi.org/10.1016/j.ajt.2022.12.015
https://doi.org/10.1186/s13098-020-00580-w
https://doi.org/10.1186/s13098-020-00580-w
https://doi.org/10.1186/s13098-020-00580-w
https://doi.org/10.1507/endocrj.48.11
https://doi.org/10.1507/endocrj.48.11
https://doi.org/10.1507/endocrj.48.11
https://doi.org/10.2147/ijnrd.s365912
https://doi.org/10.2147/ijnrd.s365912
https://doi.org/10.1093/ajcn/nqz147
https://doi.org/10.1093/ajcn/nqz147
https://doi.org/10.1024/0300-9831/a000258
https://doi.org/10.1024/0300-9831/a000258
https://doi.org/10.3177/jnsv.61.471
https://doi.org/10.3177/jnsv.61.471
https://doi.org/10.1007/s00774-013-0472-7
https://doi.org/10.1007/s00774-013-0472-7
https://doi.org/10.1007/s00198-009-1126-4
https://doi.org/10.1007/s00198-009-1126-4
https://doi.org/10.1359/jbmr.081254
https://doi.org/10.1359/jbmr.081254
https://doi.org/10.1007/s00198-013-2325-6
https://doi.org/10.1007/s00198-013-2325-6
https://doi.org/10.3390/nu17050815
https://doi.org/10.3390/nu17050815
https://doi.org/10.1097/brs.0000000000004309
https://doi.org/10.1097/brs.0000000000004309
https://doi.org/10.20452/pamw.3041
https://doi.org/10.20452/pamw.3041
https://doi.org/10.1007/s00774-004-0539-6
https://doi.org/10.1007/s00774-004-0539-6
https://doi.org/10.1111/jth.12203
https://doi.org/10.1111/jth.12203
https://doi.org/10.1016/s0165-1781(03)00024-6
https://doi.org/10.1016/s0165-1781(03)00024-6
https://doi.org/10.1016/j.atherosclerosis.2016.07.915
https://doi.org/10.1161/jaha.113.000455
https://doi.org/10.1136/bmjopen-2019-035953
https://doi.org/10.1136/bmjopen-2019-035953
https://doi.org/10.1016/j.maturitas.2006.09.001
https://doi.org/10.1515/cclm-2020-0194
https://doi.org/10.1080/0886022x.2025.2610796
https://doi.org/10.1080/0886022x.2025.2610796
https://doi.org/10.1016/j.tjnut.2026.101428
https://doi.org/10.1016/j.tjnut.2026.101428
https://doi.org/10.1016/j.talanta.2026.130552
https://doi.org/10.1016/j.talanta.2026.130552
https://doi.org/10.1016/j.talanta.2026.130552
https://doi.org/10.3390/nu18111699
https://doi.org/10.3390/nu18111699
https://doi.org/10.1159/000531065
https://doi.org/10.1159/000531065
https://doi.org/10.1159/000531065
https://doi.org/10.7717/peerj.7695
https://doi.org/10.7717/peerj.7695
https://doi.org/10.36721/pjps.2026.39.9.249.1
https://doi.org/10.36721/pjps.2026.39.9.249.1
https://doi.org/10.5414/cn111306
https://doi.org/10.1186/s12884-026-08996-4
https://doi.org/10.64898/2026.07.16.739045
https://doi.org/10.64898/2026.07.16.739045
https://doi.org/10.1093/ajh/hpab190
https://doi.org/10.1093/ajh/hpab190
https://doi.org/10.3390/nu14235070
https://doi.org/10.1111/head.13715
https://doi.org/10.1111/head.13715
https://doi.org/10.1101/2025.07.29.667347
https://doi.org/10.1101/2025.07.29.667347
https://doi.org/10.1016/j.cca.2022.04.1001
https://doi.org/10.1016/j.cca.2022.04.1001
https://doi.org/10.1017/jns.2016.20
https://doi.org/10.1017/jns.2016.20
https://doi.org/10.3390/healthcare11222937
https://doi.org/10.3390/healthcare11222937
https://doi.org/10.1007/s12350-020-02099-z
https://doi.org/10.1016/j.jash.2017.07.001
https://doi.org/10.1016/j.jash.2017.07.001
https://doi.org/10.1128/mbio.00930-25
https://doi.org/10.36849/jdd.5829
https://doi.org/10.1186/s12882-017-0609-3
https://doi.org/10.1186/s12882-017-0609-3
https://doi.org/10.3390/nu18162734
https://doi.org/10.3390/nu18162734
https://doi.org/10.1186/s40795-025-01187-y
https://doi.org/10.1186/s40795-025-01187-y
https://doi.org/10.1097/md.0000000000026221
https://doi.org/10.1097/md.0000000000026221
https://doi.org/10.3748/wjg.v23.i7.1241
https://doi.org/10.3748/wjg.v23.i7.1241
https://doi.org/10.1016/j.bone.2003.11.016
https://doi.org/10.1515/jpem-2020-0637
https://doi.org/10.1515/jpem-2020-0637

INTERNATIONAL HEALTH RESEARCH

n7

it

n9

120

12

=

122

123

124

125

126

127

128

129

130

13

=

132

133

134

135

136

137

138

139

140

14

=

142

143

144

145

146

147

148

149

Maximal dose-response of vitamin-K2 (menaquinone-4) on undercarboxylated osteocalcin in
women with osteoporosis
K Giri T, Newton D, Chaudhary O, Deych E, Napoli N, Villareal R et al. - 2020

Impact of menaquinone-4 supplementation on coronary artery calcification and arterial
stiffness: an open label single arm study
Ikari Y, Torii S, Shioi A, Okano T - 2016

Quantitative analysis of phylloquinone (vitamin K1) and menaquinone (vitamin K2) in serum of
Russians by liquid chromatography-tandem mass spectrometry
Vokuev M, Frolova A, Makarkin S, Prosuntsova D, Baygildiev T, Nefedova L et al. - 2026

The Effect of Vitamin K2 Supplementation on PIVKA-II Levels in Patients with Severe Motor
and Intellectual Disabilities Undergoing Long-Term Tube Feeding
Ohmori H, Kato A, Shirai Y, Fukano R, Nagae A, Yamasaki M et al. - 2023

The efficacy of vitamin K2 and calcitriol combination on thalassemic osteopathy

Ozdemir MA, Yilmaz K, Abdulrezzak U, Muhtaroglu S, Patiroglu T, Karakukcu M et al. - 2013
Vitamin K2 sensitizes the efficacy of venetoclax in acute myeloid leukemia by targeting the
NOXA-MCL-1 pathway

Tauchi T, Moriya S, Okabe S, Kazama H, Miyazawa K, Takano N - 2024

Effectiveness of vitamin K2 on osteoporosis in adults with cerebral palsy
Kodama Y, Okamoto Y, Kubota T, Hiroyama Y, Fukami H, Matsushita K et al. - 2017

Olive oil supplemented with menaquinone-7 significantly affects osteocalcin carboxylation
Brugé F, Bacchetti T, Principi F, Littarru GP, Tiano L - 2011

First Clinical Trial of a Newly Developed, Low Menaquinone-7, Fermented Soybean Natto in
Warfarin-Dependent Patients
Nakajima T, Taya Y, Nishikawa T, Kitamura Y, Kato H, Mathis BJ et al. - 2021

Advances in the management of osteopenia: a case series
Nordio M, Baldelli R - 2026

[Calciphylaxis]
Ravindran E, von der Lippe N, Wennerstrem K, Rged |, Stenehjem AE, Kepka A et al. - 2026

Warfarin overdose successfully treated using prophylactic vitamin K infusion without severe
coagulopathy: A case report
Omoto R, Umemura Y, Kokubu Y, Kiguchi T, Fujimi S - 2025

Combined treatment of vitamin K2 and angiotensin-converting enzyme inhibitor ameliorates
hepatic dysplastic nodule in a patient with liver cirrhosis
Yoshiji H, Noguchi R, Yamazaki M, lkenaka Y, Sawai M, Ishikawa M et al. - 2007

Vitamin and trace elements imbalance are very common in adult patients with newly
diagnosed Celiac disease
Nuermaimaiti K, Li T, Li N, Shi T, Liu W, Abulaiti P et al. - 2025

Prevalence of Vitamin K2 Deficiency and Its Association with Coronary Artery Disease: A
Case-Control Study
Ahmed SA, Yar AA, Ghaith AM, Alahmadi RN, Almaleki FA, Alahmadi HS et al. - 2025

Vitamin K2 status in children with chronic kidney diseases
Sawires H, Abdalla S, Ramadan M, Abdel-Halim R, Ramadan Y - 2024

Vitamin K Status Based on K1, MK-4, MK-7, and Undercarboxylated Prothrombin Levels in
Adolescent and Adult Patients with Cystic Fibrosis: A Cross-Sectional Study
Krzyzanowska-Jankowska P, Nowak J, Karazniewicz-tada M, Jamka M, Klapkova E, Kurek S
etal.- 2024

The investigation of connection between anticoagulant therapy and vitamin K homologues in
human determined by LC-MS/MS
Qi X, Chen N, Song Q, Chu 'Y, Wu H, Shan J et al. - 2024

Coagulopathy Induced by Antibiotics Usage and Bowel Obstruction With Colon Cancer:
Report of a Rare Case
Fujiwara S, Akaishi R, Yokosawa T, Suzuki H, Hoshida T - 2024

The study of bioavailability and endogenous circadian rhythm of menaquinone-7, a form of
vitamin K2, in healthy subjects
DuF, Yan M, Duan L, Xie G, Yao X, Hu W et al. - 2023

Assessment of vitamin K2 status in children with chronic kidney diseases
Sawires H, Abdallah S, Ramadan M, Abdel-Halim R, Ramadan Y - 2023

EVALUATION OF VITAMIN K2 IN PATIENTS WITH TYPE 2 DIABETES MELLITUS
Ahmed H, Hilal N, Zakari M - 2023

Can Bone-Specific Alkaline Phosphatase be a Marker of Vascular Calcification in Type 2
Diabetes Mellitus?
Raizada N, Aslam M, Mishra BK, Chawla D, Madhu SV - 2023

Validation of bioanalytical method for quantification of Vitamin K2 (MK-4) in human plasma
by high-performance liquid chromatography-ultraviolet
Putriana NA, Rusdiana T, Puspitadewi N, Rahayu D, Saputri FA - 2023

Vitamin K Insufficiency in the Indian Population: Pilot Observational Epidemiology Study
Vaidya R, Vaidya ADB, Sheth J, Jadhav S, Mahale U, Mehta D et al. - 2022

Development of a liquid chromatography mass spectrometry method for the determination of
vitamin K1, menaquinone-4, menaquinone-7 and vitamin K1-2,3 epoxide in serum of
individuals without vitamin K supplements

Meinitzer A, Enko D, Zelzer S, Priiller F, Alonso N, Fritz-Petrin E et al. - 2022

Dramatic Decrease of Vitamin K2 Subtype Menaquinone-7 in COVID-19 Patients
Mangge H, Prueller F, Dawczynski C, Curcic P, Sloup Z, Holter M et al. - 2022

Vitamin K2, MicroRNA-210 and mitochondrial DNA copy number: Implications in prediction,
prevention and personalized treatment of hepatocellular carcinoma?
Elkony NS, Barghash N, Abdalrahman E, Zeid AE, Issa YA - 2022

The Association of Vitamin K2 Level with the Glycaemic Status in Type 2 Diabetic Patients: A
Case-Control Study
Helmy MY, Elsaid NH, Gwad MMA - 2022

Osteocalcin and vascular calcification in hemodialysis patients: an observational cohort
study
Keryakos HKH, Okaily NI, Boulis MAY, Salama AMS - 2021

Metagenomic Analysis of the Gut Microbiome Reveals Enrichment of Menaquinones (Vitamin
K2) Pathway in Diabetes Mellitus

Dash NR, Al Bataineh MT - 2021

The association of serum vitamin K2 levels with Parkinson's disease: from basic case-control
study to big data mining analysis

Yu YX, Yu XD, Cheng QZ, Tang L, Shen MQ - 2020

Relationship of matrix Gla protein and vitamin K with vascular calcification in hemodialysis
patients
Mizuiri S, Nishizawa Y, Yamashita K, Ono K, Naito T, Tanji C et al. - 2019

ih-research.com/en/knowledge/vitamin-k2/

150

15

=

152

153

154

155

156

157

158

159

160

16

=

162

163

164

165

166

167

168

169

170

17

>

172

173

174

175

176

177

178

179

180

18

=

182

183

184

185

186

Vitamin K2

A new LC-MS assay for the quantitative analysis of vitamin K metabolites in human urine
McDonald MG, Yeung CK, Teitelbaum AM, Johnson AL, Fujii S, Kagechika H et al. - 2019
Vitamin K2 in multiple sclerosis patients

Lasemi R, Kundi M, Moghadam NB, Moshammer H, Hainfellner JA - 2018

A novel salting-out assisted extraction coupled with HPLC- fluorescence detection for trace
determination of vitamin K homologues in human plasma
Ahmed S, Mahmoud AM - 2015

Association of vitamin K status with adiponectin and body composition in healthy subjects:
uncarboxylated osteocalcin is not associated with fat mass and body weight
Knapen MH, Schurgers LJ, Shearer MJ, Newman P, Theuwissen E, Vermeer C - 2012

Comparison of menaquinone-4 and menaquinone-7 bioavailability in healthy women
Sato T, Schurgers LJ, Uenishi K - 2012

Beyond Bone Health: Exploring the "Heart-Brain-Bone" Axis Modulated by Lipid-Soluble
Nutrients (Omega-3, Vitamin D3, and Vitamin K2)
Fang SC, Huang MK, Shen HE, Zhang BB, Chao TC, Wu CC - 2026

Vitamin K in dermatology
Bapna M, Deng M - 2026

[2025 scientific breakthroughs in ambulatory general internal medicine]
Gouveia A, Buclin CP, Hibbert D, Mbadu Mbuzi E, Mussard L, Kokkinakis | et al. - 2026

Gut dysbiosis and vitamin-dependent immune regulation in degenerative musculoskeletal
and bone diseases
Stefanelli N - 2026

Modulation of Cardiometabolic Risk by Vitamin D and K2: Simple Supplementation or Real
Drug? Uncovering the Pharmacological Properties
D'Elia S, Bottino R, Carbone A, Formisano T, Orlandi M, Sperlongano S et al. - 2025

Assessing the Roles of Retinol, Vitamin K2, Carnitine, and Creatine in Plant-Based Diets: A
Narrative Review of Nutritional A and Health ications
Goldman DM, Warbeck CB, Barbaro R, Khambatta C, Nagra M - 2025

The Importance of Vitamin K and the Combination of Vitamins K and D for Calcium
Metabolism and Bone Health: A Review
Aaseth JO, Finnes TE, Askim M, Alexander J - 2024

Vitamin K2 in Health and Disease: A Clinical Perspective
Zhang T, O'Connor C, Sheridan H, Barlow JW - 2024

Role of vitamin K2 in bone-vascular crosstalk
Merra G, Dominici F, Gualtieri P, Capacci A, Cenname G, Esposito E et al. - 2024

Vitamin K: Calcium Metabolism Modulator for Menopausal Women
Kim TH, Kim H, Lee HH, Sang JH - 2024

[Vitamins K&It;sub&gt;1&It;/sub&gt; and K&It;sub&gt;2&It;/sub&gt; in children's nutrition]
Kodentsova VM, Risnik DV - 2024

Revisiting the interconnection between lipids and vitamin K metabolism: insights from recent
research and potential therapeutic implications: a review

Tan J, LiY - 2024

The role of vitamin K2 in cognitive impairment: linking vascular health to brain health
Roumeliotis S, Kontogiorgos |, de Vries F, Maresz K, Jeanne JF, Leivaditis K et al. - 2024
Recent Advances in Nutraceuticals for the Treatment of Sarcopenic Obesity

Kim YC, Ki SW, Kim H, Kang S, Kim H, Go GW - 2023

The emerging relationship between vitamin K and neurodegenerative diseases: a review of
current evidence

Emekli-Alturfan E, Alturfan AA - 2023

Vitamin K Contribution to DNA Damage-Advantage or Disadvantage? A Human Health
Response

Kazmierczak-Baranska J, Karwowski BT - 2022

Role of Vitamin K in Chronic Kidney Disease: A Focus on Bone and Cardiovascular Health
Bellone F, Cinquegrani M, Nicotera R, Carullo N, Casarella A, Presta P et al. - 2022
Molecular Pathways and Roles for Vitamin K2-7 as a Health-Beneficial Nutraceutical:
Challenges and Opportunities

Jadhav N, Ajgaonkar S, Saha P, Gurav P, Pandey A, Basudkar V et al. - 2022

The Impact of Vitamin K2 (Menaquionones) in Children's Health and Diseases: A Review of
the Literature

Koziot-Kozakowska A, Maresz K - 2022

The Role of Vitamin K in CKD-MBD

Fusaro M, Tondolo F, Gasperoni L, Tripepi G, Plebani M, Zaninotto M et al. - 2022

Vitamin K Supplementation in Chronic Kidney Disease Patients: Where is the Evidence?
Roumeliotis S, Liakopoulos V, Schurgers LJ - 2022

Insights into vitamin K metabolism in chronic kidney disease: more complicated than kale
deficiency

Lees JS, Mark PB - 2022

Vitamin K and cardiovascular complications in chronic kidney disease patients

Kaesler N, Schurgers LJ, Floege J - 2021

The Dual Role of Vitamin K2 in "Bone-Vascular Crosstalk": Opposite Effects on Bone Loss
and Vascular Calcification

Mandatori D, Pelusi L, Schiavone V, Pipino C, Di Pietro N, Pandolfi A - 2021

Perspective: Evidence before Enthusiasm-A Critical Review of the Potential Cardiovascular
Benefits of Vitamin K

Shea MK, Berkner KL, Ferland G, Fu X, Holden RM, Booth SL - 2021

Role of Vitamin K in CKD: Is Its Supplementation Advisable in CKD Patients?

Grzejszczak P, Kurnatowska | - 2021

Vitamin K2 Supplementation for the Prevention and Treatment of Rheumatoid Arthritis

- 2021

Calcium, vitamin D, vitamin K2, and magnesium supplementation and skeletal health
Capozzi A, Scambia G, Lello S - 2020

Role of vitamin K2 in bone metabolism: a point of view and a short reappraisal of the literature
Capozzi A, Scambia G, Migliaccio S, Lello S - 2020

Supplementary nutrients for prevention of vascular calcification in patients with chronic
kidney disease

Lee SM, An WS - 2019

A Unique Formulation of Cardioprotective Bio-Actives: An Overview of Their Safety Profile
Salminen W, Agbaje-Williams M, Ajayi FO - 2019

Vitamin K-dependent proteins involved in bone and cardiovascular health (Review)

Wen L, Chen J, Duan L, Li S - 2018

Page 13 of 14


https://doi.org/10.1024/0300-9831/a000554
https://doi.org/10.1024/0300-9831/a000554
https://doi.org/10.1186/s12937-016-0175-8
https://doi.org/10.1186/s12937-016-0175-8
https://doi.org/10.1515/cclm-2025-0719
https://doi.org/10.1515/cclm-2025-0719
https://doi.org/10.3390/nu15214525
https://doi.org/10.3390/nu15214525
https://doi.org/10.1097/mph.0000000000000040
https://doi.org/10.1371/journal.pone.0307662
https://doi.org/10.1371/journal.pone.0307662
https://doi.org/10.1016/j.braindev.2017.05.012
https://doi.org/10.1017/s0007114511001425
https://doi.org/10.1089/jmf.2021.0036
https://doi.org/10.1089/jmf.2021.0036
https://doi.org/10.1186/s13256-025-05816-9
https://doi.org/10.4045/tidsskr.25.0272
https://doi.org/10.1002/ams2.70036
https://doi.org/10.1002/ams2.70036
https://doi.org/10.3748/wjg.v13.i23.3259
https://doi.org/10.3748/wjg.v13.i23.3259
https://doi.org/10.1038/s41598-025-12631-1
https://doi.org/10.1038/s41598-025-12631-1
https://doi.org/10.3390/diseases13010012
https://doi.org/10.3390/diseases13010012
https://doi.org/10.21203/rs.3.rs-4295154/v1
https://doi.org/10.3390/nu16091337
https://doi.org/10.3390/nu16091337
https://doi.org/10.1080/17576180.2024.2383109
https://doi.org/10.1080/17576180.2024.2383109
https://doi.org/10.7759/cureus.52865
https://doi.org/10.7759/cureus.52865
https://doi.org/10.1017/s0007114523001034
https://doi.org/10.1017/s0007114523001034
https://doi.org/10.21203/rs.3.rs-3464006/v1
https://doi.org/10.4103/ijem.ijem_418_22
https://doi.org/10.4103/ijem.ijem_418_22
https://doi.org/10.4103/japtr.japtr_139_23
https://doi.org/10.4103/japtr.japtr_139_23
https://doi.org/10.2196/31941
https://doi.org/10.1515/cclm-2022-0192
https://doi.org/10.1515/cclm-2022-0192
https://doi.org/10.1515/cclm-2022-0192
https://doi.org/10.3390/antiox11071235
https://doi.org/10.21203/rs.3.rs-1857748/v1
https://doi.org/10.21203/rs.3.rs-1857748/v1
https://doi.org/10.4103/ijem.ijem_470_21
https://doi.org/10.4103/ijem.ijem_470_21
https://doi.org/10.1007/s11255-020-02753-y
https://doi.org/10.1007/s11255-020-02753-y
https://doi.org/10.4093/dmj.2019.0202
https://doi.org/10.4093/dmj.2019.0202
https://doi.org/10.18632/aging.103691
https://doi.org/10.18632/aging.103691
https://doi.org/10.1080/0886022x.2019.1650065
https://doi.org/10.1080/0886022x.2019.1650065
https://doi.org/10.1194/jlr.d087916
https://doi.org/10.1007/s00508-018-1328-x
https://doi.org/10.1016/j.talanta.2015.07.007
https://doi.org/10.1016/j.talanta.2015.07.007
https://doi.org/10.1017/s000711451100626x
https://doi.org/10.1017/s000711451100626x
https://doi.org/10.1186/1475-2891-11-93
https://doi.org/10.3390/nu18162711
https://doi.org/10.3390/nu18162711
https://doi.org/10.1016/j.clindermatol.2026.02.010
https://doi.org/10.53738/revmed.2026.22.947.48272
https://doi.org/10.3389/fimmu.2026.1920962
https://doi.org/10.3389/fimmu.2026.1920962
https://doi.org/10.3390/ijms27010298
https://doi.org/10.3390/ijms27010298
https://doi.org/10.3390/nu17030525
https://doi.org/10.3390/nu17030525
https://doi.org/10.3390/nu16152420
https://doi.org/10.3390/nu16152420
https://doi.org/10.3390/foods13111646
https://doi.org/10.1024/0300-9831/a000761
https://doi.org/10.6118/jmm.24023
https://doi.org/10.33029/0042-8833-2024-93-5-6-13
https://doi.org/10.1186/s12986-023-00779-4
https://doi.org/10.1186/s12986-023-00779-4
https://doi.org/10.3389/fnagi.2024.1527535
https://doi.org/10.3390/nu15173854
https://doi.org/10.1007/s11033-022-07925-w
https://doi.org/10.1007/s11033-022-07925-w
https://doi.org/10.3390/nu14204219
https://doi.org/10.3390/nu14204219
https://doi.org/10.3390/ijms23095282
https://doi.org/10.3389/fphar.2022.896920
https://doi.org/10.3389/fphar.2022.896920
https://doi.org/10.3390/children9010078
https://doi.org/10.3390/children9010078
https://doi.org/10.1007/s11914-022-00716-z
https://doi.org/10.2174/1570161120666220209145341
https://doi.org/10.1016/j.kint.2021.11.022
https://doi.org/10.1016/j.kint.2021.11.022
https://doi.org/10.1016/j.kint.2021.06.037
https://doi.org/10.3390/nu13041222
https://doi.org/10.3390/nu13041222
https://doi.org/10.1093/advances/nmab004
https://doi.org/10.1093/advances/nmab004
https://doi.org/10.1159/000516611
https://doi.org/10.1016/j.maturitas.2020.05.020
https://doi.org/10.1080/09513590.2019.1689554
https://doi.org/10.3904/kjim.2019.125
https://doi.org/10.3904/kjim.2019.125
https://doi.org/10.3390/medicines6040107
https://doi.org/10.3892/mmr.2018.8940

INTERNATIONAL HEALTH RESEARCH

187

188

189

190

Effect of vitamin K2 on type 2 diabetes mellitus: A review

LiY, Chen JP, Duan L, Li S - 2018

The Vitamin K Metabolome in Chronic Kidney Disease

Turner ME, Adams MA, Holden RM - 2018

Vitamins K1and K2: The Emerging Group of Vitamins Required for Human Health
Schwalfenberg GK - 2017

Roles of Vitamins D and K, Nutrition, and Lifestyle in Low-Energy Bone Fractures in Children
and Young Adults

Karpiniski M, Popko J, Maresz K, Badmaev V, Stohs SJ - 2017

International Health Research

19

192

193

1

©

4

Vitamin K2

Vitamin K and bone health

Hamidi MS, Gajic-Veljanoski O, Cheung AM - 2013

Something more to say about calcium homeostasis: the role of vitamin K2 in vascular
calcification and osteoporosis

Flore R, Ponziani FR, Di Rienzo TA, Zocco MA, Flex A, Gerardino L et al. - 2013

Role of vitamin K2 in the treatment of postmenopausal osteoporosis
Iwamoto J, Takeda T, Sato Y - 2006

[Efficacy of combined administration of vitamin D3 and vitamin K2 for primary osteoporosis]
lwamoto J - 2002

Research, put in context. Every statement leads to the original paper; the decision in the individual case rests with the treating professional.
ih-research.com/en/knowledge/vitamin-k2/ - Last updated 2026-10-15

ih-research.com/en/knowledge/vitamin-k2/

Page 14 of 14


https://doi.org/10.1016/j.diabres.2017.11.020
https://doi.org/10.3390/nu10081076
https://doi.org/10.1155/2017/6254836
https://doi.org/10.1080/07315724.2017.1307791
https://doi.org/10.1080/07315724.2017.1307791
https://doi.org/10.1016/j.jocd.2013.08.017
https://doi.org/10.2174/157488606775252629

