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Executive Summary

Prompted by Alaska’s elevated rate of rickets and
unique risk factors for vitamin D deficiency, in
November 2017, the Alaska Division of Public Health
assembled a team of health care providers and vitamin
D subject matter experts to form the Alaska Vitamin
D Workgroup. The goals of the Workgroup are to a)
review and evaluate the scientific evidence regarding
the roles of vitamin D in human health, b) review
Alaska’s unique risk factors for vitamin D deficiency
and rickets, and c) determine if Alaska-specific
vitamin D  supplementation  or  screening
recommendations are warranted to prevent rickets and
other conditions demonstrated to be caused by vitamin
D deficiency, such as osteomalacia.

The Workgroup reviewed medical literature on
vitamin D and analyzed studies specific to Alaska and
other Arctic countries during two in-person meetings
that were held in December 2017 and February 2018.
Proposed Alaska-specific vitamin D recommendations
were subsequently presented at pediatric and internal
medicine grand rounds in Anchorage for professional
comment. Upon review, the Workgroup concluded
that increased vitamin D supplementation for infants
and pregnant women, beyond current national
guidelines, should be considered to prevent rickets in
Alaska children.

The Workgroup’s recommendations regarding
vitamin D supplementation for the prevention of
rickets are as follows:

e Clinicians should consider supplementing
exclusively or partially breastfed infants with 800
IU/day of vitamin D.

e Clinicians should continue supplementing all
infants who are exclusively formula-fed with 400
IU/day of vitamin D in addition to the 400 1U/liter
of vitamin D contained in their formula.

e Clinicians should consider supplementing
pregnant women in Alaska with 1,000 1U/day of
vitamin D in addition to the 400 IU/day of vitamin
D contained in their daily prenatal vitamins.

At this time, there is insufficient cost-effectiveness
evidence to recommend screening healthy infants and
pregnant women for vitamin D deficiency to prevent
rickets; therefore, the Alaska Vitamin D Workgroup
does not recommend universal screening of infants or
pregnant women for vitamin D deficiency for the
prevention of rickets.

At this time, there is insufficient evidence to
recommend additional supplementation or screening
beyond current national guidelines for the prevention
of osteomalacia, falls, and fractures in older adults
(i.e., those aged >50 years).

These recommendations may change as vitamin D
research continues to evolve. Therefore, the
Workgroup currently plans to continue meeting
periodically to review the medical literature on this
topic.



Introduction

Vitamin D is an essential fat-soluble vitamin best
known for its role in promoting bone health through
the maintenance of adequate calcium and phosphorus
levels, which are required for proper bone metabolism.
Vitamin D deficiency is known to cause bone
disorders, including rickets in children and
osteomalacia in adults. In 2011, the Institute of
Medicine  published  updated  vitamin D
recommendations that provide vitamin D cut points for
sufficiency and deficiency (Table 1), as well as
updated Dietary Reference Intakes (DRIs).! These
DRIs represent the daily dietary intake that is
considered sufficient to maintain bone health and
normal calcium metabolism in healthy persons,
assuming minimal sunlight exposure.

Table 1. Serum 25-hydroxyvitamin D (25[OH]D)
Concentration Cut Points and Associated Health
Impacts — Institute of Medicine, 2011*

Serum Level Health Impacts in Healthy
nmol/L ng/mL Persons

Associated with vitamin D
deficiency, which can lead
to rickets in infants and
children and osteomalacia
in adults

Generally considered
inadequate for bone and
overall health in healthy
persons

Generally considered
adequate for bone and

<30 <12

30to<h0 | 12to<20

230 220 overall health in healthy
persons
Emerging evidence links
>125 >50 potential adverse effects to

such high levels

Many professional organizations and medical bodies
have also published vitamin D supplementation and
screening recommendations, primarily to ensure bone
health in selected populations.?*0

In August 2017, the Alaska Section of Epidemiology
published a Recommendations and Reports that
provided a review of the sources of vitamin D, the
roles of vitamin D in the body, the current screening
and supplementation recommendations available from
selected professional organizations and medical
bodies, and the available Alaska-specific vitamin D
research findings.'*

One of the key research findings highlighted in the
report is that during 2001-2010, Alaska Native
children aged <10 years living in Alaska experienced
almost double the rate of rickets-associated
hospitalization compared to the U.S. pediatric
population aged <10 years (2.23 vs. 1.23 cases per
100,000 children, respectively).*? Another key finding
from the report is that consumption of vitamin D-rich
traditional foods (e.g., oily fish and marine mammals)
appears to be decreasing in younger Alaska Native
people.

Because rickets is not a reportable condition in Alaska,
it is difficult to ascertain statewide rates and
characteristics of cases not identified in scientific
studies. Moreover, rickets in non-Native children has
not been well studied in Alaska; only one published
study has reported documented rickets in non-Native
Alaska children (in three black children during the
1990s).® Fortunately, more work has been done to
characterize the incidence and demographic
characteristics of rickets cases in Canada. For
example, one broad study found that during July 2002
through June 2004, the incidence of vitamin D-
deficiency rickets in Canada was 2.9 cases per 100,000
children.** Of the 103 cases in this study for whom
data on skin color were available, 92 (89%) were
intermediate or darker skinned, and 11 (10%) were fair
skinned. In this study, rickets was also identified most
frequently in children who were breast-fed and living
in the north (i.e., Yukon Territory, Northwest
Territories, and Nunavut). Moreover, the following
maternal  characteristics were identified as
contributing factors to childhood rickets: darker skin
color, lack of sun exposure, and inadequate vitamin D
intake or supplementation.’4

Prompted by the high rate of rickets among Alaska
Native children, decreased dietary vitamin D intake
among many Alaska Native people, and the low
sunlight exposure in Alaska during much of the year,
in November 2017, the Alaska Division of Public
Health assembled the Alaska Vitamin D Workgroup,
which is comprised of 15 health care providers and
vitamin D subject matter experts from Alaska,
Washington, and Canada. The goals of the Workgroup
are to a) review and evaluate the scientific evidence
regarding the roles of vitamin D in human health, b)
review Alaska’s unique risk factors for vitamin D
deficiency, rickets, and osteomalacia, and c¢) determine
if Alaska-specific vitamin D supplementation or
screening recommendations are warranted to prevent
rickets and other conditions, such as osteomalacia, that
have been demonstrated to be caused by vitamin D
deficiency. The Workgroup’s recommendations are
provided in this report.



Methods

To determine if Alaska-specific vitamin D guidelines
are warranted, the Alaska Vitamin D Workgroup
conducted an extensive review of the medical
literature on vitamin D, with particular focus on large
randomized controlled trials (RCTs) and meta-
analyses, as well as studies specific to Alaska and
other Arctic regions. Moreover, the Workgroup
evaluated the current national vitamin D
supplementation and screening guidelines, and
assessed the safety and efficacy of increased vitamin
D supplementation beyond the current national
guidelines.

Two in-person meetings were held. The first meeting
(December 2017) focused on the current scientific
literature surrounding vitamin D deficiency and the
available supplementation and screening guidelines
for vitamin D from professional organizations and
medical bodies. The second meeting (February 2018)
focused on reviewing the vitamin D literature and
supplementation and screening recommendations for
the prevention of rickets in infants and pregnant
women and the prevention of osteomalacia, falls, and
fractures in adults aged >50 years.

Proposed Alaska-specific vitamin D recommendations
for supplementation and screening of infants and
pregnant women were drafted and subsequently
presented at internal medicine and pediatric grand
rounds in Anchorage for discussion and comment by
the medical community. Based on feedback from these
presentations, the vitamin D recommendations were
revised by the Workgroup and incorporated into the
current document.

Findings and Recommendations
Infants
Current Supplementation Guidelines

Current guidelines from the American Academy of
Pediatrics (AAP) recommend that all newborns
receive 400 IU/day of vitamin D starting in the first
few days of life.® This includes entirely or partially
breastfed infants, and non-breastfed infants who
consume <1 L/day of formula. While AAP notes that
children at risk for vitamin D deficiency such as those
with darker skin, fat malabsorption, or obesity might
require higher doses, they do not offer a suggested
vitamin D dose for higher-risk children. AAP advises
against routine screening of healthy children,
including those considered to have certain risk factors
for vitamin D deficiency (i.e., dark skin and obesity)

because the available scientific evidence has not
demonstrated a beneficial correlation between
screening and improving skeletal health within these
demographics.* However, AAP does recommend
screening for vitamin D deficiency in children and
adolescents with conditions associated with reduced
bone mass or recurrent low-impact fractures.

The Canadian Paediatric Society (CPS), a scientific
body representing a population with similar risk
factors for vitamin D deficiency as Alaska, developed
recommendations for vitamin D supplementation in
2007.%° Along with AAP, they recommend that all
infants should receive 400 1U/day starting in the first
few days of life regardless of breastfeeding status.
However, CPS recommends that infants living above
55 north latitude, and those living in the 40=55 north
latitude range with additional risk factors for vitamin
D deficiency should receive 800 IU/day during the
winter months (October—April).*> CPS has not issued
recommendations for universal screening of vitamin
D. These recommendations are presently under
revision including consideration for at-risk Indigenous
infants to supplement with 800 IU/day year-round,
rather than just during the winter months, to simplify
the guidelines (James Irvine, MD, personal
communication).

Supplementation Safety and Effect on Serum
Concentrations

The National Academy of Medicine (NAM; formerly
the Institute of Medicine) tolerable upper intake levels
for infants aged 0-6 and 6-12 months are 1,000 and
1,500 IU/day, respectively. These levels were
established based on studies showing a lack of adverse
health effects, and limited evidence of an additional
protective influence above 1,800 IU/day.! A more
recent study in 132 infants demonstrated that
supplementing infants with 400, 800, 1,200, and 1,600
IU/day maintained levels >50 nmol/L (an adequate
vitamin D level as defined by NAM) at 3 months and
sustained this in 98% of infants at 12 months.® No
adverse health outcomes were observed in any of the
infants during follow-up.** Evidence from additional
studies has also shown that doses up to 1,600 1U/day
are not associated with adverse outcomes, like
hypercalcemia or hypercalciuria in infants.1"18

A University of lowa randomized dose-response trial
with exclusively breast-fed infants conducted during
the winter months at 41° N latitude compared
supplementation with 200, 400, 600, and 800 1U/day
starting at 1 month of age. At enrollment, 72% of
infants had levels <50 nmol/L. Supplementation with
800 IU/day was the only dosage that increased and
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maintained serum levels to >50 nmol/L in all infants
by 5.5 months. With supplementation of 400 1U/day,
14% of infants were <50 nmol/L and 5% were <30
nmol/L at 5.5 months.?® It was suspected that the
failure of some of the infants to reach vitamin D
sufficiency while receiving supplementation may have
been due to a vitamin D deficient state upon entering
the trial. Several other studies have depicted similar
results with 8%-30% of infants remaining vitamin D
insufficient despite supplementation with 400
IU/day.1-2t Moreover, multiple case studies from
Canada demonstrated that symptomatic vitamin D
deficiency can occur in high-risk infants supplemented
with 400 IU/day because of severe maternal vitamin D
deficiency and lack of supplementation during
pregnancy.??23

Workgroup Supplementation Recommendations

In sum, a) while supplementing infants with 400
IU/day of vitamin D is adequate to prevent rickets in
infants born with sufficient vitamin D levels, 400
IU/day appears to be inadequate to prevent rickets in
some infants born to severely deficient mothers; b)
supplementing infants with 800 1U/day of vitamin D
appears to be more effective at increasing infant
vitamin D levels from insufficiency to sufficiency than
supplementing with lower amounts; and c¢)
supplementing infants with 800 IU/day appears to be
safe. Therefore, for the prevention of rickets, the
Alaska Vitamin D Workgroup recommends that
clinicians consider prescribing 800 1U/day of vitamin
D to infants who are exclusively or partially breastfed
(Table 2).

The Workgroup further recommends that clinicians
continue prescribing 400 1U/day of vitamin D to all
infants who are exclusively formula-fed in addition to
the 400 IU/liter of vitamin D contained in their
formula (Table 2).

Finally, while not generally recommended, some
women choose to supplement with >4,000 IU/day
during lactation. Such high daily doses of vitamin D
result in increased concentrations of vitamin D in the
breastmilk.2¢-26  Therefore, consideration should be
given to recommending 400 lU/day instead of 800
IU/day for exclusively or partially breast-fed infants of
mothers who are taking >4,000 [U/day of vitamin D
while breastfeeding (Table 2).

Workgroup Screening Recommendations
Due to the absence of evidence supporting the role of

screening healthy infants for vitamin D deficiency in
preventing rickets and the potential high costs

involved, the Alaska Vitamin D Workgroup does not
recommend universal screening for vitamin D
deficiency among infants to prevent rickets. Clinical
discretion should be used to determine when to screen
individual children for vitamin D deficiency based on
their particular risk profile (e.g., children at increased
risk of bone fragility and those with recurrent and low-
impact fractures).

Pregnant Women

Newborn vitamin D levels are highly dependent on
maternal vitamin D levels, and so infants born to
mothers with vitamin D deficiency are also at elevated
risk for deficiency.?”-?® Therefore, a complementary
approach to preventing rickets in infancy is preventing
vitamin D deficiency in preghant women.

Alaska-specific Findings

Congenital rickets, defined as the presence of rickets
in the first month of life, is linked to maternal vitamin
D deficiency during pregnancy.®®3! A study of women
of childbearing age from the Y ukon-Kuskokwim (YK)
Delta region demonstrated a decline in serum 25-
hydroxyvitamin D (25[OH]D) concentrations from the
1980s to the 2010s, which was accompanied by a
decline in traditional marine food intake in these
women during the 1960s through the 1990s.32 The
transition away from a traditional diet in women may
have contributed to the high incidence of rickets in
Alaska Native children since the 1990s, including
several infants with congenital rickets.'233 In addition,
two studies of vitamin D levels in pregnant Alaska
Native women from the Southwest and the YK Delta
regions showed that 28%-60% of maternal blood
samples were <50 nmol/L, 91% of cord blood samples
at delivery were <50 nmol/L, and 53% of those same
cord blood samples were <35 nmol/L.3* Additional
studies have shown concerning rates of vitamin D
deficiency and insufficiency in other populations
during pregnancy.?® 3538

During May 2016 through January 2018, 211 pregnant
women at YK Delta Regional Hospital were screened
for vitamin D deficiency at two time points during
their pregnancy (preferably during the first and third
trimester). Of these, 29 (14%) were vitamin D
deficient (i.e., <30 nmol/L) and 112 (53%) were
vitamin D insufficient (i.e., <50 nmol/L) at the time of
their first screening.*®

Current Supplementation Guidelines

NAM and the American College of Obstetricians and
Gynecologists (ACOG) have both issued national
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vitamin D supplementation guidelines for pregnant
women. The NAM recommendation is for all pregnant
women to consume 600 1U/day from dietary intake or
supplementation with a tolerable upper intake level of
4,000 1U/day.! ACOG states that recommendations for
routine vitamin D supplementation during pregnhancy
beyond that contained in a prenatal vitamin, which is
typically 400 IU of vitamin D, should await more
evidence from clinical trials.> However, ACOG also
states that 1,000-2,000 IU/day of vitamin D is
considered safe when vitamin D deficiency is
identified in pregnant women.® In addition, they state
that evidence suggests that vitamin D deficiency is
common during pregnancy, especially among high-
risk groups, including women with limited sun
exposure (e.g., those who live in cold climates, reside
in northern latitudes, or wear sun and winter protective
clothing) and ethnic minorities (especially those with
darker skin). Most pregnant women in Alaska would
fall into one of these high-risk groups. Lastly, a
number of additional studies have shown doses up to
5,000 IU/day to be safe in pregnant women.*0-43

Some variation exists regarding vitamin D intake
recommendations for pregnant women in other
countries. In Canada, CPS recommends that
administering up to 2,000 1U/day during the winter
months should be considered for pregnant women.®
The Canadian version of ACOG, the Society of
Obstetricians and Gynecologists of Canada, has not
issued specific recommendations for a vitamin D
supplementation dose, but maintains that all Canadian
women should take a vitamin D supplement if they
consume insufficient dietary vitamin D, have darker
skin pigmentation, or cover their skin.*! In Australia
and New Zealand, the obstetric clinical guidelines
indicate that testing should be considered for all
pregnant women who are at increased risk of vitamin
D deficiency (i.e., those with reduced sunlight skin
exposure, those who use sunscreen on a regular basis,
those with dark skin, those with a BMI >30, and
mothers of infants with rickets). They recommend
daily supplementation with 400 IU if the vitamin D
level is >50nmol/L, 1,000 IU if the level is 30-49
nmol/L, and 2,000 IU if level is <30 nmol/L.*>46
Additionally, the Royal College of Obstetricians and
Gynaecologists (RCOG) recommends 400 1U for all
pregnant women and 1,000 IU for at-risk women (e.g.,
those with darker skin pigmentation or reduced
exposure to sunlight).#

Supplementation Safety and Effect on Serum
Concentrations

A number of recent studies offer additional evidence
in support of maternal supplementation during

pregnancy. For example, prenatal vitamin D
supplementation studies show increased maternal
vitamin D concentrations at term in mothers
supplemented with vitamin D compared to placebo or
control  groups.*®#  Moreover, vitamin D
supplementation during pregnancy contributes to
increased umbilical cord and neonatal vitamin D
levels.*®%0 Prenatal vitamin D supplementation has
also been associated with higher birthweight and
decreased risk of small for gestational age, and
supplementation with doses of 2000 IU/day or less
during pregnancy may reduce fetal or neonatal
mortality.5 Lastly, maternal vitamin D levels have
been shown to decrease during pregnancy in women
not receiving vitamin D supplementation.52 53

Multiple studies indicate that current prenatal vitamin
D supplementation guidelines in the United States may
not be adequate to ensure sufficient vitamin D levels
in all pregnant women.?*54% One study of mother-
infant pairs found that 50% (20/40) of the women were
vitamin D deficient (<30 nmol/L) at term, despite 70%
reporting regularly taking prenatal vitamins with 400
IU/day of vitamin D.? Similarly, another study found
32% (147/467) of women to be vitamin D insufficient
(<50 nmol/L) in late pregnancy despite 74% of those
women taking vitamin D supplements, the majority of
which were prenatal vitamins containing 400 1U/day.5*
In a study comparing supplementation of 400 1U/day
to 4,400 IU/day in 806 pregnant women, the mean
vitamin D concentration in the cord blood of women
taking 400 IU/day throughout their pregnancy was
insufficient (19.2 ng/mL or 47.9 nmol/L), and the
mean vitamin D concentration in the cord blood of
women taking 4,400 1U throughout their pregnancy
was sufficient (28.0 ng/mL or 69.9 nmol/L).%
Supplementation with 400 IU/day only increased
vitamin D levels in women by 4.2 ng/mL (10.5
nmol/L) between baseline and the third trimester,
which is inadequate to bring women out of severe
vitamin D deficiency.%

Finally, several studies on the interrelationship
between the vitamin D status of the mother and the
breastfeeding infant have demonstrated that, while not
generally recommended for breastfeeding women,
4,000-6,400 1U/day of vitamin D may ensure adequate
status of both the mother and the nursing infant.?*26 In
one study, infants of mothers receiving 4,000 1U/day
exhibited increases in vitamin D concentrations from
13.4 +3.3t030.8 +5.0 ng/mL (33.4+£821t076.9 +
12.5 nmol/L), which is well above NAM’s vitamin D
sufficiency threshold (i.e., >20 ng/mL or 49.9
nmol/L).%



Workgroup Supplementation Recommendations

In sum, a) congenital rickets is associated with
maternal vitamin D deficiency during pregnancy; b)
the 400 IU/day of vitamin D typically contained in
prenatal multivitamins does not appear to be enough
to ensure sufficient vitamin D levels among all women
throughout their pregnancy; c¢) when vitamin D
insufficiency or deficiency is identified or suspected in
pregnant women, supplementation with 1,000-2,000
IU/day is recommended by multiple professional
organizations nationally and internationally; and d)
supplementing pregnant women with 1,000-2,000
IU/day of vitamin D has shown no adverse health
outcomes in multiple clinical trials,3*#¢ and is well
below the NAM tolerable upper limit for pregnant
women (4,000 1U/day). Therefore, the Alaska Vitamin
D Workgroup recommends that clinicians consider
supplementing pregnant women living in Alaska with
1,000 1U/day, in addition to the daily prenatal vitamin
containing 400 U of vitamin D, for a total of 1,400
IU/day (Table 2).

Workgroup Screening Recommendations

At this time, the Alaska Vitamin D Workgroup does
not recommend universal screening for vitamin D
deficiency among pregnant women in order to prevent
rickets in their children because of insufficient
evidence of the cost—effectiveness in reducing the
incidence of rickets. Clinical discretion should be used
to determine when to screen individual pregnant
women for vitamin D deficiency based on their
particular risk profile.

Older Adults

Supplementation Safety and Effect on Serum
Concentrations

Osteomalacia is a disorder of decreased bone
mineralization that occurs in adults; it is most often
caused by severe vitamin D deficiency.5® As people
age, their risk for osteomalacia, and subsequent falls
and fractures, increases.® However, in 2018, the U.S.
Preventative Services Task Force (USPSTF)
recommended  against  routine  vitamin D
supplementation to prevent falls in community-
dwelling adults aged >65 years.%” This was based on
inconsistent findings from five clinical trials, which
included one trial reporting increased risks of both
falls and fractures among people who supplemented
with vitamin D.% In a simultaneously published
report, the USPSTF concluded that the current
evidence was insufficient to assess the balance of the

benefits and harms of vitamin D and calcium
supplementation, alone or combined, for the primary
prevention of fractures in asymptomatic, community-
dwelling men and premenopausal women.* They also
recommended against daily supplementation with
<400 IU of vitamin D and <1,000 mg of calcium for
the primary prevention of fractures in postmenopausal
women. They concluded that there is still insufficient
evidence to assess the balance of benefits and harms
of daily supplementation with >400 IU/day of vitamin
D for the prevention of fractures in community-
dwelling post-menopausal women.>®

In Alaska specifically, older Alaska Native people
tend to have higher vitamin D levels than younger
Alaska Native people because they tend to consume
more traditional foods.?®%-% For example, one study
of Alaska Yup’ik people demonstrated that despite
low levels of sun exposure, circulating concentrations
of 25(OH)D were within the recommended optimal
range.’ The authors suggested that genetic
adaptations and the high vitamin D content found in
traditional foods may have helped maintain adequate
concentrations of vitamin D. Further evidence for this
comes from studies that demonstrate positive
associations between biomarkers of a traditional
marine diet and increased vitamin D concentrations,
with the highest levels found in older age groups.®-63

Recommendations for the age at which older adults
should start increasing their vitamin D intake varies
depending on the organization. The NAM
recommends 800 IU/day for all persons aged >70
years,! while professional bodies like the National
Osteoporosis Foundation and Osteoporosis Canada
recommend increasing supplementation up to 1,000
IU/day starting at 50 years of age.%©

Workgroup  Supplementation  and  Screening
Recommendations

In sum, a) the current evidence is insufficient to assess
the balance of the benefits and harms of vitamin D and
calcium supplementation, alone or combined, for the
primary prevention of fractures in asymptomatic
community-dwelling men and premenopausal women,
and b) current recommendations already take into
account the vulnerability of older adults to increased
bone loss and subsequent falls and fractures by
increasing the recommended intake of vitamin D from
600 IU/day to 800-1,000 IU/day.*® Therefore, the
Alaska Vitamin D Workgroup does not recommend
vitamin D supplementation or screening for older
adults beyond what is currently recommended by
NAM and other professional organizations.



Conclusion

The Alaska Vitamin D Workgroup concludes that the
bulk of the available scientific evidence appears to
support increased vitamin D supplementation, beyond
the current national recommendations, in Alaska
infants and pregnant women for the prevention of
childhood rickets.

The Workgroup also concludes that a) there is
insufficient cost-effectiveness evidence to recommend
universal screening of infants or pregnant women for
vitamin D deficiency for the prevention of rickets, and
b) there is insufficient evidence to recommend
additional supplementation or screening beyond

current national guidelines for the prevention of
osteomalacia, falls, and fractures in older adults (i.e.,
those aged >50 years).

The recommendations proposed here may change as
vitamin D research continues to evolve. With this in
mind, the Alaska Vitamin D Workgroup currently
plans to continue meeting periodically to review the
medical literature on this topic.

Finally, it is important to note that Alaska Medicaid
will cover vitamin D supplementation of up to 800
IU/d for infants and 1,000 1U/d for pregnant women
(in addition to the daily multivitamin).

TABLE 2. Alaska Vitamin D Workgroup Recommendations for Vitamin D Intake and Supplementation

Population

Dietary Intake/Supplementation

Screening

Exclusively or partially

Newborns and breast-fed infants

Consider supplementation with 800 1U/day"

Infants (0-12

the)* Exclusively formula-fed
months

infants

Consider supplementation with 400 1U/day
in addition to the 400 1U/liter contained in
the formula

Not routinely
recommended

Pregnant Women*

Consider supplementation with 1,000
IU/day in addition to a daily prenatal
vitamin containing 400 1U/day (not to
exceed 4,000 1U/day)

Not routinely
recommended

Children and Adults (1-70 years)

Follow National Academy of Medicine
intake recommendation of 600 1U/day
(through diet and/or supplementation)

Not routinely
recommended

Elderly (>70 years)

Follow National Academy of Medicine
intake recommendation of 800 1U/day
(through diet and/or supplementation)

Not routinely
recommended

*The increased supplementation recommendations for infants and pregnant women are for the prevention of

childhood rickets in Alaska.

7Decrease infant supplementation to 400 1U/day if their mother is supplementing with >4,000 1U/day of vitamin D

while breastfeeding.
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