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How much do we need?
● Adequate Intake (AI)

Institute of Medicine. Dietary reference intakes for vitamin A, vitamin K, arsenic, boron, chromium, copper,
iodine, iron, manganese, molybdenum, nickel, silicon, vanadium, and zinc. Washington, DC: National Academy
Press; 2001.

Life Stage Group

Adequate Intake
Level

0-6 months

2.0 ug/day

7-12 months

2.5 ug/day

1-3 years

30 ug/day

4-8 years

55 ug/day

9-13 year MALE
9-13 year FEMALE

60 ug/day
60 ug/day

14-18 year MALE
14-18 year FEMALE

75 ug/day
75 ug/day

19-30 year MALE
19-30 year FEMALE

120 ug/day
90 ug/day

>30 years MALE
>30 years FEMALE

120 ug/day
90 ug/day

Pregnancy
</= 18 years
19-30 years
31-50 years

75 ug/day
90 ug/day
90 ug/day

Lactation
</= 18 years
19-30 years
31-50 years

75 ug/day
90 ug/day
90 ug/day

Intakes Across Lifespan
Infants
●
●
●

Low placental transfer
Low clotting factor levels
Low content in breast milk

Adults
●
●

Malabsorption disorders
Drug/Nutrient Interactions

Older Adults
●

Increased risk for
osteoporosis and bone
fractures

Establishment of Vitamin K AIs
Infants (0-6 months-2ug/day)
●

Based on reported average intake of 0.78 L/day
○
= avg intake of phylloquinone concentration of 2.5
mg/L in human milk
○
gives AI of 2.0 ug/day after rounding
○
assumes infants were given prophylactic vitamin K at
birth at amts recommended by American and Pediatric
Societies
○
AI agrees with intakes of 0.6-2.3 ug/day reported for
infants exclusively fed human milk
■
Canfield et al. 1991, Greer etal. 1991; Pietschnig
et al. 1993

Infants (7-12 months-2.5 ug/day)
●
●
●

Extrapolated from AI for infants 0-6 months, rounded up
Vitamin K intake is higher than this group because
complementary food sources are added into diet
No adverse clinical outcomes have been found with intakes of
2.5 ug/day (Greer et al. 1991)

Children (1-18 years)
●
●
●

No data to base an Estimated Average Requirement
Set on highest median intake for each age group reported by
NHANES III, rounded to highest 5th increment
Increase in recommended amounts due to higher dietary
intake of Vitamin K

Adults (19- >70)
●

●

Vitamin K deficiency extremely rare (except for those with
malabsorption syndromes or those treated with medications
that interact with Vitamin K)
AI based on median intakes from NHANES III data
○
highest intake value reported per gender
○
numbers rounded up to nearest 5ug

Sources of Vitamin K
Phylloquinone (K1)
●
●

Major dietary vitamin K
Dark green leafy vegetables; some plant oils (soybean/canola oil)
○
34% of US intake

Menaquinone (K2)
●
●
●

Intestinal anaerobes (E. coli and bacteroides)
Less known about nutritional value
Contribution to human requirement unknown (some data on broad spectrum antibiotic use)

Menadione
●
●

synthetic
animal feeds

Sources of Vitamin K
Source

Vitamin K Content
(mcg, 1/2 cup cooked)

Source

Vitamin K Content
(mcg, ½ cup)

Natto (MK-7)

850 (3 oz)

Avocado

24.2

Collard Greens

530

Cilantro

24.8

Kale

530 (56.5 raw)

Okra (raw)

16

Spinach

444 (72.5 raw)

Soybeans (roasted)

43

Swiss Chard

286

Pumpkin

20

Broccoli

110

Soybean Oil

50.0 (2 tbsp)

Brussel Sprouts

109.4

Canola Oil

20.0 (2 tbsp)

Cabbage

81.5

Olive Oil

16

Source (MK-4)

Vitamin K Content

Chicken breast

13 (3oz)

Ground beef

6 (3oz)

Ham, roasted

4 (3oz)

Cheddar Cheese

4 (1.5oz)

Mozzarella Cheese

2 (1.5 oz)

Egg, hard boiled

4

2% Milk

1 (1 cup)

Prevalence of Deficiency
●

Rare
○

●

Cystic Fibrosis
○

Rashid et al

○

98 CF and pancreatic insufficient patients (8 with CF associated liver disease), 15 pancreatic
sufficient, and 62 healthy individuals
Plasma prothrombin in Vitamin K absence was measured by immunoassay

○
○

●

●

1.

Intake of a wide variety of vegetables, nuts, oils along with the body’s own synthesis of
Vitamin K makes it easy to meet needs

78% of the pancreatic insufficient patients including all liver disease patients had abnormal
plasma concentrations

Infants - “Vitamin K Deficiency Bleeding” (VKDB) of the newborn
○
○

Early onset (0-24 hours after birth) -- 1 in 60 to 1 in 250 newborns
Late onset (2-12 weeks after birth) -- 1 in 14,000

○

Infants who do not receive a vitamin K shot at birth are 81 times more likely to develop late VKDB than infants who do receive a
vitamin K shot at birth.

Kidney Transplant Patients

Rashid M, Durie P, Andrew M, et al. Prevalence of vitamin K deficiency in cystic fibrosis. Am J Clin Nutr. 1999;70(3):378-382.

2. http://www.cdc.gov/ncbddd/vitamink/facts.html

Vitamin K Status and Mortality After Kidney Transplant
●
●
●

Keyzer et al
Sample: 518 kidney transplant patients a median of 6 years post
transplant
Outcomes: All cause mortality and transplant failure
○

●

Results:
○
○

○

●

used plasma dephosphorylated-uncarboxylated MGP levels to assess vitamin K status
Upon inclusion (6 years post transplant)
■ 91% had vitamin K insufficiency
After 9 year follow up
■ 152 (29%) patients died
■ 54 (10%) patients developed transplant failure
The higher the plasma MGP, the higher the mortality and transplant failure

Conclusions:
○
○

Vitamin K insufficiency is highly prevalent in kidney transplant patients and independently
with increased risk of mortality.
Future studies and vitamin K supplementation?

Signs of Deficiency
●

Bleeding/Hemorrhage
○

●

Osteoporosis
○

●

Can lead to fatal anemia in severe cases
Reduced bone mineralization

Hypoprothrombinemia
○

Prolonged clotting time

Vitamin K Supplementation
●
●

Phylloquinone and menaquinone are available in both MVMs and as SVMs
○ range from 25-100 mcg/tablet
No known toxicity from supplements of K1 and K2
○ Do not take supplements if using Warfarin
○ Not true for Menadione (K3)
■

●

injections of K3 have been shown to induce liver toxicity, jaundice, and hemolytic

anemia when supplementing infants due to oxidative damage from glutathione
interference (no longer used to treat Vitamin K deficiency)
Large doses of Vitamin A and E (>1000 IU/day) have been found to antagonize Vitamin K
○

A study in adults with normal coagulation status had decreased y-carboxylation of
prothrombin (vitamin K-dependent protein) with 1,000 IU supplementation of Vitamin E
for 12 weeks
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Vitamin K Supplementation and Osteoporosis
●
●
●

●

●

Emaus et al
Sample: 334 Healthy Norwegian women, 50-60 years old, 1-5 years after menopause
Outcomes: Changes in bone loss and bone formation markers
○
double-blind placebo control randomized trial, for 12 months intervention group was given 360 ug MK-7
in the form of Natto capsules, control group given identical capsule of olive oil
Results:
○
mean adherence rate 94.4% and 94.9% in treatment and placebo groups respectively
○
no statistically significant differences in:
■
BMD at any measured sites between groups (also with adjusting for adherence and treatment)
■
% of women with declining BMD
■
% of women with significant bone loss
○
N-mid OC declined in both groups, significantly more in treatment group (-3.1 ng/l [95% CI, -5.1, -5.2])
○
cOC increased in both groups but more in treatment group (p<0.001), ucOC declined in both groups but
more in treatment group (p<0.001)
Conclusions: MK-7 supplements not effective in influencing bone loss rates in early menopausal women

Treatments of Deficiency
Infants:
●
●

prophylactic to prevent VKDB
protocols for administration (route, dosage, number of doses) are up for
debate
○
○

Can be orally or intramuscularly administered
All individually determined by presentation of infant

Adults:
●
●

If on Warfarin, recommended Vitamin K dosage is AI
Malabsorption issues-recommend supplementation to meet AI

How much is too much?
●
●
●

There is no Upper Limit
Not enough data - no reports of toxic effects
Likely low potential for toxic effects

Institute of Medicine. Dietary reference intakes for vitamin A, vitamin K, arsenic, boron, chromium, copper, iodine, iron, manganese, molybdenum, nickel, silicon, vanadium, and zinc.
Washington, DC: National Academy Press; 2001.

Unsubstantiated Claims
●

Unsubstantiated claims found:
○

“supports cardiovascular health”

A preventive role for vitamin K in vascular calcification has been proposed based on its role in activating
matrix Gla protein (MGP), a calcification inhibitor that is expressed in vascular tissue. Although animal and
in vitro data support this role of vitamin K, overall data from human studies are inconsistent.
Shea MK, Holden RM. Vitamin K status and vascular calcification: evidence from observational and clinical studies. Adv Nutr. 2012;3(2):158165

●

Most Common claims:
○

“supports bone health”

Current Research Pursued
●
●
●
●
●

Vitamin K status and Osteoporosis
Vitamin K status in post-menapausal women
Prophylactic Vitamin K supplementation in infants
Vitamin K and hepatocellular carcinoma
Vitamin K and its role in brain function
○

Cognition and Behavior was tested using a mini mental state exam and frontotemporal
behavior rating scale

○

192 older adults randomized into two groups of low intake and higher intake of
phylloquinone

○

Higher dietary intake of vitamin K was associated with better cognition and behavior
scores.

Chouet J, Ferland G, Féart C, et al. Dietary vitamin K intake is associated with cognition and behaviour among geriatric patients: The CLIP
study. Nutrients. 2015;7(8):6739-6750.

Question #1
What medication is contraindicated for Vitamin K supplementation?
a.
b.
c.
d.

Phenytoin
Warfarin
Senemet
Lipitor

Question #2
Why are infants at high risk for developing vitamin K deficiency?
a.
b.
c.
d.

Low content of Vitamin K in formula
At risk for developing osteoporosis
Low clotting factor
They are not at risk for vitamin K deficiency

Question #3
Large doses of which vitamins/minerals have been found to antagonize the
activities of Vitamin K?
a.
b.
c.
d.

C and D
B12 and B6
A and E
Zn and Fe
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