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1.1.9 SCREENING FOR AND TREATMENT OF VITAMIN D
DEFICIENCY IN PREGNANCY

AIMS

1. To identify women at risk for vitamin D deficiency and initiate screening.

2. To provide information on sunlight exposure and dietary requirements to maintain normal
levels.

3. To implement the management of vitamin D supplements for vitamin D deficient women.

4. Monitor vitamin D levels after treatment is initiated and modify treatment as required.

BACKGROUND INFORMATION

Sources from which vitamin D is obtained by women include sunlight exposure, diet, and dietary
supplements. Ultraviolet (UV) B sunlight penetrates human skin where 7-dehyrocholesterol converts
to previtamin D3, and following further metabolisation to vitamin D3 (cholecalciderol). Vitamin D,
(ergocalciderol) is formed when UV light irradiates the plant steroid ergosterol. Both forms are
transported to the liver and metabolised as 25-hydroxyvitamin D (250HD) which is the main circulating
form. Hydroxylation occurs in the kidneys of the 25-dihydroxyvitamin D producing the active form of
vitamin D (1.25-dihydroxyvitamin D, or calcitriol) which enhances absorption of calcium and phosphate
from the small intestine, modifies serum calcium under regulation from the parathyroid hormone, and
promotes skeletal mineralisation.” % *®

Women with vitamin D deficiency are at risk of precipitating or exacerbating osteopenia and
osteoporosis. It can cause osteomalacia, muscle weakness, and increase the risk of fractures. The
fetus or child is at risk of growth retardation and rickets which increase risk for fractures in later life.’
There has been a recent resurgence of the complications of vitamin D deficiency in children in
Australia. More recent data indicates that even Caucasian families can be at risk. Birth or residence in
Australia does not appear to be protective.10

Vitamin D is required for calcium metabolism, bone growth, immune function, gene stability, muscle
function and brain development.® Deficiency of vitamin D has also been linked to diabetes™®,
schizophrenia1‘ ® prostate cancer®, multiple sclerosis® and autoimmune disorders™ ®, heart disease’,
and pre-eclampsia4.

Without vitamin D only 10% to 15% of calcium is absorbed from food, and only 60% of phosphorous is
taken up which can prevent maximum deposition of calcium in the fetus. Without adequate calcium
and phosphorous product mineralization of the collagen matrix is decreased leading to signs of rickets
in children and osteomalacia in adults.’
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KEY POINTS

1. All women at risk of vitamin D deficiency should be screened in pregnancy at the first
presentation to KEMH, or any time in pregnancy if screening has been missed. Serum
calcium and alkaline phosphatise levels should be also checked at this time.

2. Vitamin D deficient women should be offered vitamin D3 supplementation daily for six weeks.

3. Vitamin D serum levels should be checked after six weeks of supplements and the dosage
adjusted according to the level. If a higher dosage is continued, the serum level should be
monitored following another month of treatment.

4. A maintenance dose of vitamin D3 should be continued until cessation of lactation.

5. Inform the paediatrics team of any neonates born to vitamin D deficient mothers, or mothers
with risk factors for vitamin D deficiency.

POPULATION TO BE OFFERRED SCREENING

Antenatal women at risk of vitamin D deficiency include:

e Women with limited exposure to sunlight4 — detailed assessment of women e.g. shift workers,
women in institutions, extended work practices should be done to determine risk.

e darker-skinned women?

e women whose cultural practice covers the majority of their skin i.e.veiled women or extensively
clothed women*

e women with m?labsorption syndromes? e.g. cystic fibrosis, cholestatic liver disease, inflammatory
bowel disease”, coeliac disease

e women with pancreatic insufficiency or biliary obstruction®

e women with reduced synthesis or enhanced degradation of 250HD e.g. chronic hepatic disorders®
e women with skin cancers or skin-related conditions where sun exposure is avoided?

e mothers of children with rickets (particularly dark skinned or veiled)5

. obesity1

SCREENING TESTS

1. Arrange screening for the woman at the first antepartum visit if she is at risk of vitamin D
deficiency and has no current status available. Screening can also be conducted at any stage
of pregnancy if previously missed.

2. Screening tests offered should include:

» 25 (OH) vitamin D serum level

e Serum levels above 78nmol /L are ideal.
e 50nmol/L is considered normal.

e 25-50 nmol/L is considered mildly deficient. Levels below 25nmol/L represent severe vitamin
D deficiency and need immediate follow up.

SUPPLEMENTATION OF VITAMIN D DEFICIENT WOMEN

See Pharmacy Section P Cholecalciferol for dosage and forms of supplementation.

1. < 50 OHD: 5000units Vitamin D3 per day plus calcium (RDA) orally.( e.g. Bio-Logical Vitamin
D3 Solution 1000iu/ 0.2mL)
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2. Repeat serum levels in 6-8 weeks.
3. A maintenance dose of 1000 U is recommended at least until the cessation of lactation.

FOLLOW-UP SERUM LEVELS AFTER TREATMENT IS INITIATED FOR VITAMIN D DEFICIENCY

1. Repeat vitamin D serum levels six to eight weeks following commencement of treatment for
vitamin D deficiency.
2. Repeat the serum levels again four weeks later if a higher dose supplementation was

continued due to serum results remaining under 50nmol/l in after initial treatment.

AUSTRALIAN 2004 CALCIUM RECOMMENDED DAILY INTAKE(RDI)

AGE CALCIUM (MG)
14-18 years 1300
PREGNANT 19-30 years 1000
31-50 years 1000
14-18 years 1300
LACTATING 19-30 years 1000
31-50 years 1000

EDUCATION

SUN EXPOSURE

Oral supplementation should be the first line treatment. However along side supplementation to treat
the deficiency, education about adequate sun exposure is important. Measures to prevent sunburn,
dehydration and skin cancer lead to less exposure to the sun and the use of sunscreens can lower
vitamin D concentrations.

Exposure to at least 15-30 minutes of sunshine per day is recommended, avoiding 1100-1500hr
(1700hr in the summer months) to increase vitamin D production.

Hands, face and both arms need to be exposed to the sun for adequate vitamin D synthesis. However,
deeply held religious, cultural and personal beliefs about modesty and sun avoidance need to be
respected.

DIET

Dietary sources of both calcium and vitamin D along with their bioavailability must be considered.
Good dietary sources of calcium are milk and milk based foods, but it is also available from alternative
non dairy sources such as bony fish, some fruits and nuts and now in fortified soy beverages and
breakfast cereals. Dietary vitamin D is found in small amounts in foods and cannot be relied upon
when sun exposure is inadequate. Best sources are fish, margarine and eggs.

ADVICE REGARDING FAMILY SCREENING
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If a woman is identified with vitamin D deficiency she should be advised to have other family members
(particularly children) to be checked for vitamin D deficiency.

BREASTFEEDING AND VITAMIN D DEFICIENCY

Breastfed neonates receive vitamin D stores from the mother for approximately 8 weeks™ * therefore
exclusively breastfed infants are at higher risk of deficiency with adequate concentrations. Breast milk
concentration is only about 251U(1ug) per litre. In Australia most infant formulas contain 400 IU(10|JgQ
of vitamin D3 per litre. Infants exposed to vitamin D deficiency are at risk of hypocalcaemic seizures.

It is recommended infants of breastfed women of veiled or dark-skinned mothers should be
supplemented with 400 |U of vitamin D daily (e.g. 0.45mL Pentavite) until at least 12 months of age.3’
Assessment of infants from other at risk groups should be made on an individual basis.

Inform the paediatric team about any neonate who has a mother that has been treated for vitamin D
deficiency during pregnancy, or belong to an at risk group and has not been screened.
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