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	SETTING
	Trust-wide

	FOR STAFF
	Specialist medical staff within Endocrine and Obstetric Teams

	PATIENTS
	· This guidance is appropriate for patients with Vitamin D Deficiency in 
the context of primary hyperparathyroidism or pregnancy

· For patients with chronic kidney disease please contact the renal 
physicians for advice.

· For those aged >50years with a confirmed osteoporotic fragility fracture please use the specific UHBristol Fracture Liaison Service guideline. http://nww.avon.nhs.uk/dms/download.aspx?did=15314

	_____________________________________________________________________________

	BACKGROUND
UHBristol Assay

Severe deficiency <25nmol/L

Deficiency 25-50nmol/L

Sub-optimal 50-75nmol/L

Adequate >75nmol/L 

BACKGROUND
If the patient has severe Vitamin D deficiency (<25nmol/L) then we would typically recommend a TREATMENT dose followed by long-term MAINTENANCE Vitamin D. 

Treatment of Vitamin D levels between 25-50nmol/L may be indicated.

We do not typically advise replacing Vitamin D when baseline levels are >50nmol/L unless there are additional relevant factors.
The patient should also be advised about Vitamin D rich foods and safe sun exposure. Vitamin D is found in only a few foods, with fatty fish and fish oils, liver, meat and eggs being the main natural sources. In the UK, processed and some powdered milks, margarine and breakfast cereals are often fortified with vitamin D.
Vitamin D Deficiency in Primary Hyperparathyroidism (PHPT)

Vitamin D deficiency appears to be more common in patients with PHPT and Vitamin D deficiency appears to make PHPT more severe1. There is a theoretical risk of exacerbating hypercalcaemia with Vitamin D replacement but some studies suggest that it can be done reasonably safely without any impact on the serum calcium when the corrected calcium is <3mmol/L1. Treating Vitamin D deficiency may reduce PTH levels and bone turnover. Also, even if one is planning on proceeding to a surgical parathyroidectomy it is useful for the patient to be Vitamin D replete to avoid significant hypocalcaemia post op due to ‘hungry bones’. 

Treatment Options in primary hyperparathyroidism:

1. Colecalciferol 800 units (Fultium-D3®) may be prescribed at a dosage of 3,200units (four capsules) daily for one month and then 1600 units (two capsules) daily for 6 months. The capsule should be swallowed whole, Fultium D3® is halal and kosher compliant .It is contraindicated in patients with peanut or soya allergy or hypersensitivity to any of the excipients.  It is contraindicated in severe renal impairment.

2. Colecalciferol 20,000 units (Dekristol® capsule; unlicenced in UK) at a dose of 40,000 units (two capsules) once weekly for one month and then 40,000units (two capsules) once each month for 12 months. It contains animal gelatin and is contraindicated in peanut allergy. It is contraindicated in patients with peanut or soya allergy or hypersensitivity to any of the excipients.

3. Colecalciferol oily solution 3,000 units in 1mL daily for one month and then 3,000 units on alternate days for 6 months. Derived from wool fat of (slaughtered) sheep and may be unacceptable to some individuals.

4. Ergocalciferol by intramuscular injection not recommended in the context of primary hyperparathyroidism.

Please monitor the calcium two weeks after introducing Vitamin D replacement and then at least monthly during the treatment course. At the end of the course of treatment please introduce maintenance Vitamin D. 
Maintenance Vitamin D should not be in the form of combined Calcium/Vitamin D preparations. Please also avoid Alfacalcidol and Calcitriol as progress cannot then be monitored with the Vitamin D assay and in addition worsening hypercalcaemia is much more likely with these preparations. Please use Colecalciferol (Fultium-D3®)800 units daily or Colecalciferol 20,000 units (Dekristol®; unlicensed)  once each month. 

Total Vitamin D levels should be rechecked after 6 months of therapy as data suggests that it may take this long for a new steady state to be achieved. Provided that the total Vitamin D level is >50nmol/L then please continue with maintenance Vitamin D. The frequency of serum calcium monitoring will depend upon the individual case and guidance will be given via the required endocrine out-patient review.

	Vitamin D Deficiency in Pregnancy 

Background:

The NICE Guideline in 20082 and British Scientific Advisory Committee on Nutrition3 (SACN) in 2007 provided somewhat contradictory advice reviewed below.

The NICE Guideline2 advises that all women should be informed at the booking appointment about the importance for their own and their baby’s health of maintaining adequate vitamin D stores during pregnancy and whilst breastfeeding. NICE also advises that the safe upper intake for supplementary vitamin D is 25 micrograms/day (1000units/day).

NICE defines a cohort of women who are particularly at risk of Vitamin D deficiency and who would benefit from 400units/day Vitamin D. 

‘At risk’ women include:

•
Women in low-income households

•
Women 19–24 years of age

•
Women of South Asian, African, Caribbean or Middle Eastern family origin

•
Women who have limited exposure to sunlight, such as women who are predominantly housebound, or usually remain covered when outdoors

•
Women who eat a diet particularly low in vitamin D, such as women who consume no oily fish, eggs, meat, vitamin D-fortified margarine or breakfast cereal 

•
Women with a pre-pregnancy body mass index above 30 Kg/m2
In addition:

•
Women with malabsorption (coeliac, small bowel resection etc.).
•
Women on bone modifying drugs: steroids, anti-epileptics, anti-retrovirals. 

•
Women at risk of osteoporosis: inflammatory disease, immobilization, liver or kidney disease.
SACN does not define an at risk group but highlights that all pregnant and breastfeeding women should consider taking a daily supplement of vitamin D in order to ensure their own requirement for vitamin D is met and to build adequate fetal stores for early infancy and recommends 10micrograms a day (400units/day). 
Evidence4 and the subsequent Endocrine Society guideline in 20115 suggests that pregnant and lactating women require at least 600units/day of vitamin D and recognise that at least 1,500–2,000units/day of vitamin D may be needed to maintain a target blood level of 25(OH)D above 75nmol/L.

In April 2013 the Vitamin D guidance from the National Osteoporosis Society highlighted that all pregnant and lactating women are at risk of Vitamin D deficiency and all should receive 400 units/day to ensure mother’s requirements are met and to build adequate fetal stores for early infancy6.
A randomised mixed ethnicity UK trial of women recruited at 27/40 gestation and treated with daily 800units Vitamin D or single dose 200,000units Vitamin D showed that the entire cohort remained deficient with median Vitamin D levels of 42nmol/l (daily dose) and 34nmols/l (stat dose) versus 27nmol/l (no supplementation) 7.

A further randomised controlled trial8 with 350 women of diverse racial and ethnic backgrounds in the US (baseline total Vitamin D ~60nmols/l) showed that doses of up to 4,000units Vitamin D/day starting at 12–16 weeks of gestation are effective in improving the vitamin D status of pregnant women without causing any adverse effects.

The concern about high dose vitamin D is that there are reports in the literature of hypercalcaemia and fetal malformations, but it should be noted that these have been noted with the active metabolites of vitamin D and not when treated with native vitamin D itself.  These active metabolites should therefore be avoided.  Data is not available for the use of high dose Vitamin D in the first trimester.
The rationale behind correcting severe Vitamin D deficiency in pregnancy is to optimise both maternal and fetal well-being. The fetus at birth (cord blood) will contain ~50–60% of the maternal circulating concentrations of 25(OH) vitamin D9. This relation appears to be linear. Without correction, Vitamin-D deficiency in the fetus may result in hypocalcaemia with associated risks of rickets and hypocalcaemic seizures. The long-term benefit to bone health in the child/adult remains controversial. The evidence for preventing adverse pregnancy outcomes such as pre-eclampsia, small for gestational age, low birth-weight, gestational diabetes etc remain controversial.

Human breast milk and unfortified cows milk contain very little Vitamin D. Data suggest that only after lactating women were given 4,000-6,000 units/day was enough transferred to breast milk to meet the infant’s requirements10.  

Therapy:

Essentially many of the national recommendations for low dose Vitamin D are in place in order to supplement normal levels since requirements increase during pregnancy. However, when you have a woman with severe vitamin D deficiency (<25nmol/L) it is reasonable, we feel, to give additional vitamin D in the form of replacement.  There is no clear guidance on this but heavy loading doses should be avoided and levels should be monitored, particularly prior to 12 weeks of gestation.

Who to consider testing (more widespread testing of asymptomatic individuals requires a stronger evidence base):

Low income households

Women aged 19-24 years

South-Asian, African, Caribbean or Middle Eastern family origin

Limited sunlight exposure

Diet particularly low in Vitamin D

Pre-pregnancy BMI >30

Malabsorption syndromes

Women on bone modifying drugs

Women with high osteoporosis risk
Treatment options could include: 

1. Colecalciferol 20,000 units (Dekristol®;see above) once a week for two months 

OR 

2. Colecalciferol 1,600 units (Fultium-D3®;see above) daily for two months

OR 

3. Colecalciferol oily solution 3,000units in 1mL daily for 8 weeks. Derived from wool fat of (slaughtered) sheep and may be unacceptable to some individuals.

4. Ergocalciferol 150,000 units by intramuscular injection. This is a red drug in the formulary and therefore for hospital use only. Suitable for vegetarians and vegans. Ideally only to be used if strictly vegetarian/vegan or significant concordance issues with medication. There is some evidence to suggest that an oral dosage is more likely to achieve target levels but this must be balanced against concordance issues etc.
Total vitamin D levels should ideally be reassessed after 6 months of treatment but an earlier repeat at 3 months may be considered in the context of pregnancy if concerns remain regarding on-going severe deficiency to help guide a further treatment course.

Maintenance therapy should be introduced at the end of the course of treatment (once total Vitamin D >50nmol/l). Appropriate maintenance would typically be 1,000 units per day. 
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Clinical Guideline�vitamin d deficiency in ADULTS IN SPECIFIC ASSOCIATED CONDITIONS


 Primary hyperparathyroidism


 pregnancy





Risk factors for Vitamin D deficiency


Aging : Reduced synthesis in the skin �Season : Reduced exposure to UV radiation October-April�Latitude :  Reduced exposure to UV radiation�Sunblock use : Reduced exposure to UV radiation�Clothing :  Reduced exposure to UV radiation�Institutionalization : Reduced exposure to UV radiation�Skin pigmentation :  Absorption of UV radiation by melanin�Malabsorption : e.g. pancreatic insufficiency, inflammatory bowel disease, coeliac disease, bariatric surgery, medications such as cholestyramine and orlistat�Obesity :  Sequestration of Vitamin D in fat�Drugs :  Induced metabolism of Vitamin D to inactive calcitroic acid e.g. rifampicin, phenytoin, glucocorticoids, HAART for HIV, transplant medications�Severe liver failure :  Failure to 25-hydroxylate vitamin D�Nephrotic syndrome :  Loss of Vitamin D in urine�Chronic kidney disease :  Hyperphosphataemia suppresses 1-hydroxylation
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