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Drug Levels and Effects

Summary of Use during Lactation

Vitamin K is naturally found in human milk. Maternal vitamin K supplementation is typically not needed to
meet the 75 mcg per day recommended adequate maternal dietary intake during lactation.[1] Maternal
supplementation with 5 mg daily increases milk vitamin K levels and can improve vitamin K status in breastfed
infants who also receive intramuscular vitamin K shortly after birth. Although exclusively breastfed infants are at
higher risk of vitamin K deficiency bleeding (VKDB), a condition that can involve intracranial hemorrhage,
sometimes leading to infant death, maternal vitamin K supplementation alone is not an adequate or safe
substitute for vitamin K administered directly to the newborn after birth to prevent VKDB, especially in preterm
infants.[2-4]

Disclaimer: Information presented in this database is not meant as a substitute for professional judgment. You should
consult your healthcare provider for breastfeeding advice related to your particular situation. The U.S. government does
not warrant or assume any liability or responsibility for the accuracy or completeness of the information on this Site.
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Drug Levels

Maternal Levels. Vitamin K is naturally present in human milk in concentrations of 1 to 9 mcg/L (2.2 to 20
nmol/L).[5,6] Similar levels have been reported in colostrum.[5] Levels are approximately 1 mcg/L higher in
hindmilk than foremilk.[7] Vitamin K; (phylloquinone) is the predominant form in plasma and milk and
derives from maternal dietary plant sources. Vitamin K, (menaquinones) are also present in milk, mainly as
menatetrenone (menaquninone-4; MK-4), at approximately one-half the levels of vitamin K;.[6,8] Since MK-4
can be synthesized from phylloquinone in the mother, dietary phylloquinone is the main source of milk MK-4.
[8] It can also be derived from maternal dietary poultry in countries where vitamin K3 (menadione), a chemical
precursor of MK-4, is used in poultry feed.[9] Other menaquinones are synthesized by some bacteria. Their milk
levels can be increased in mothers who consume certain fermented foods.[6] Relevant published information
regarding vitamin K milk levels in mothers taking MK-4 supplements was not found as of the revision date.

Four lactating mothers were given 0.1, 0.5, 1, or 3 mg single doses of oral vitamin K;. Milk was sampled at
baseline and then at random times over 2 days after administration in 3 of the mothers and at fixed 6-hour
intervals over 1 day in the fourth mother. Baseline milk levels were 2 to 3 mcg/L. Peak milk vitamin Kj levels
occurred at 12 to 24 hours after administration in all subjects. The highest level reported was approximately 150
mcg/L, occurring 18 hours after a 3 mg dose. Menaquinone levels were not measured.[7]

Eleven lactating mothers between 2 and 6 months postpartum were given a single oral 20 mg vitamin K
supplement and their milk was collected at 0, 12, 24, 48, 96 hours, and 1 week after administration. The average
peak milk vitamin Ky level was approximately 130 mcg/L at 12 hours after administration compared to 1.1
mcg/L at baseline. By 48 hours the average milk level had decreased to 35 mcg/L, and returned to baseline after 1
week. Menaquinone levels were not measured.[10]

Twenty exclusively breastfeeding mothers were given either 2.5 or 5 mg of oral vitamin K; once daily for 6 weeks
beginning within 3 days of delivery. All infants were given 1 mg of intramuscular vitamin Kj at birth. Breastmilk
samples were collected at baseline and 18 to 24 hours after a dose (peak level) at 2 and 6 weeks. Average milk
vitamin K levels were approximately 1 mcg/L at baseline in both groups, increasing to 27 and 59 mcg/L at 2
weeks, and 22 and 44 mcg/L at 6 weeks, in the 2.5 mg and 5 mg groups, respectively. The same investigators then
gave 5 mg or placebo to 22 different exclusively breastfeeding mothers on the same postpartum schedule, but for
12 weeks instead of 6 weeks. At 2, 6 and 12 weeks, average milk vitamin K levels were approximately 80 mcg/L
in the 5 mg group and 1 mcg/L in the placebo group at all three time points. Menaquinone levels were not
measured.[11] Using the milk levels reported in this study, an exclusively breastfed infant would receive 12
mcg/kg daily of vitamin K; from a daily 5 mg maternal vitamin K1 dose.

Six lactating mothers of preterm infants ranging from 26 to 30 weeks gestation were given 2.5 mg of oral vitamin
K7 once daily for 2 weeks beginning at 2 weeks postpartum. Breastmilk vitamin K; was measured at baseline,
then daily for 14 days. Milk was collected 6 times a day during routine pumping to calculate a daily average level
in the mothers' milk. The average baseline milk level was 3 mcg/L. This increased to 22.6 mcg/L after 1 day, then
gradually increased daily to 64.2 mcg/L on day 6 with no further significant changes. Menaquinone levels were
not measured.[12] Based on the highest average level reported in this study, an exclusively maternal breastmilk
fed preterm infant would receive 9 mcg/kg daily from a maternal vitamin K1 dose of 2.5 mg daily.

Thirty-one lactating mothers were given 0, 0.8, 2, or 4 mg of oral vitamin K; once daily beginning on
postpartum day 4 and continuing until day 16. Milk was sampled at baseline, and then prior to administration
on days 8, 16, and 19. At baseline, the average milk vitamin K level was 6 to 7 mcg/L and the average milk
MK-4 level was 2 to 3 mcg/L in all groups. Milk levels did not significantly change in the control (0 mg) group
over time. On day 8 the average vitamin K levels were 23.3, 41.3, and 88.7 mcg/L, and MK-4 levels were 2.7, 3.8,
9.9 mcg/L in the 0.8, 2 and 4 mg groups, respectively. On day 16 average vitamin Ky levels were 24.5, 60.6, and
139.6 mcg/L, and MK-4 levels were 3.5, 5.5, and 16.5 mcg/L, respectively. On day 19, three days after maternal
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supplement discontinuation, average levels decreased to 12.4, 12.1, and 44.9 mcg/L, and MK-4 decreased to
levels of 3.2, 3 and 9 mcg/L, respectively. Only the 4 mg group still had levels higher than the control group on
day 19. The authors reported a highly significant correlation between vitamin K; and MK-4 milk levels.[8] Using
the highest average milk levels of both vitamin K; and MK-4 reported in this study, an exclusively breastfed
infant would receive a daily dosage of 23 mcg/kg of total vitamin K from a maternal 4 mg daily vitamin K
supplement.

Infant Levels. Twenty-two exclusively breastfeeding mothers were given either 5 mg of oral vitamin K7 or placebo
once daily for 12 weeks beginning within 3 days of delivery. All infants were given 1 mg of intramuscular
vitamin K7 at birth. Average infant plasma vitamin K7 levels were between 2 and 3 mcg/L at 2, 6, and 12 weeks
in the 5 mg group compared to between 0.2 and 0.4 mcg/L in the placebo group. Average infant PIVKA-II (des-
gamma-carboxy-prothrombin) levels at 12 weeks were 0.42 mcg/L in the 5 mg group compared to 1.48 mcg/L in
the placebo group (upper limit of normal is 2 mcg/L). The higher level in the placebo group suggests a relative
vitamin K deficiency. Infant prothrombin times at 2, 6, and 12 weeks were not different between the two groups.
[11]

Effects in Breastfed Infants

Exclusive breastfeeding and failure to give infants a dose of prophylactic vitamin K at birth resulted in the death
of 3 otherwise normal, consecutive male siblings from intracranial hemorrhage. A fourth male sibling was
examined at 17 days of age and found to have abnormal clotting parameters. The infant and parents were found
to have no genetic conditions that could account for the abnormal clotting. Within 24 hours, the infant’s clotting
profile normalized after 1 mg of vitamin K injection.[3]

Effects on Lactation and Breastmilk

Effects in Breastfed Infants

Three consecutive, full term, home-born, male singletons in India from the same set of parents died between 1 to
2 months of age due to intracranial hemorrhage. All three were exclusively breastfed and were not given
prophylactic vitamin K at birth. The fourth singleton was pre-emptively examined at 17 days of age and found to
have abnormal clotting parameters. The fourth infant and parents were determined to have no genetic
conditions that could account for the abnormal clotting. Within 24 hours, the infant’s clotting profile normalized
after 1 mg of intramuscular vitamin K injection.[3]

Thirty-seven preterm infants across four UK neonatal intensive care units were given a standard injection of
intramuscular vitamin Ky after birth. When enteral feedings were initiated, they were fed breastmilk and then
eventually breastmilk plus a bovine-derived milk fortifier containing vitamin K, per routine feeding protocol.
Prior to discharge home, serum biomarkers of vitamin K status were normal. After discharge at 48 weeks
postmenstrual age, 12 were exclusively fed breastmilk only, and 25 were fed formula or mixed breastmilk and
formula. In the former group, 67% had abnormal biomarkers indicating vitamin K deficiency, compared to 4%
of the latter group. No bleeding events were reported.[13]

A 23-week gestational age preterm female infant in a UK neonatal intensive care unit was fed her mother’s milk
plus a human milk derived fortifier. Although she was administered 0.2 mg of vitamin K after birth, she
developed vitamin K deficiency related minor bleeding on postnatal day 73.[14]
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Substance Identification

Substance Name

Vitamin K

CAS Registry Number
84-80-0

Drug Class

Breast Feeding

Lactation

Milk, Human

Vitamins

Antifibrinolytic Agents
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