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Criteria for use
Criteria for use
Inclusion criteria:
•
•

3 months -18 years
Nutritional (Vitamin D deficiency) Rickets
Exclusion criteria:

•
•
•
•

Rickets of prematurity
Hepatic or renal dysfunction
Malabsorption
Enzyme deficiency / end organ resistance to vitamin D

Background/ introduction
Background/ introduction
There has been a resurgence of vitamin D deficiency and consequent rickets
in many parts of North America and Europe including the UK. This is
especially the case in dark skinned individuals and ethnic minority
populations.
The Whittington catchment area has a sizeable population of ethnic minority
communities.
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Sources of Vitamin D
•

•

Ultraviolet B sunlight exposure: > 90% of vitamin D is derived from UV
light
Oily fish (trout, salmon, mackerel, herring, sardines, anchovies,
pilchards, fresh tuna)
Cod liver oil and other fish oils

•

Egg yolk

•

Mushrooms

•

Supplemented breakfast cereals

•

Margarine and infant formula milk

•

The recommended daily intake of Vitamin D in the UK is 400 IU (10mcg) per
day for an adult and 280 IU (7mcg) for children between 6 months and 3
years and 340 IU (8.5mcg) per day for infants under 6 months. However,
these recommendations only provide sufficient vitamin D to prevent rickets
and osteomalacia, and such an intake alone, in the absence of skin synthesis,
will not provide an optimal vitamin D status.

Clinical presentation
Clinical presentation
Nutritional rickets can manifest one or more of the following clinical features:
•
•
•
•
•
•
•

Not wanting to weight bear/ delayed walking
Generalised aches & pains / weakness
Skeletal deformities
Convulsions
Stridor
Fracture
Dilated cardiomyopathy

Occasionally, children may be asymptomatic and the diagnosis may be
made incidentally on bone biochemistry or on screening of family members.
Biochemical features:
• Low - normal Calcium (Ca)
• Low Phosphate (PO4)
• High Alkaline Phosphatase (ALP)
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al management

Clinical management
History and examination:

•
•

Take a dietary history. All cases should be referred to a dietician
Thorough clinical examination

Investigations:
Baseline bone biochemistry
o Corrected Ca
o PO4,
o ALP
o Parathyroid hormone
o Vitamin D – lab measures serum 25 (OH)D2&3
o Urea & creatinine; Liver function tests (LFTs), Coeliac
screen (IgA/transglutaminase)
Wrist X-ray - (cupping, fraying and splaying of the metaphysis and may have
a periosteal reaction along the shaft)
There is often a concomittant iron deficiency and a full blood count, ferritin +/a haemoglobinopathy screen should also be performed.
If there is any doubt about the interpretation of the results, discuss with the
relevant consultant

Table 1: Serum 25-OHD concentrations, health and disease

Serum 25-OHD
concentration

Vitamin D
status

Manifestation

Management

<25nmol/l

Deficient

25-50nmol/l

Insufficient

50-75nmol/l
>75nmol/l

Adequate
Optimal

Rickets
Osteomalacia
Associated with
disease risk
Healthy
Healthy

Treat High dose
Calciferol
Vit D
Supplementation
Lifestyle advice
None

Treatment:
**Vitamin D**
Deficiency (25-OHD <25nmol/l)
Under 6 months: 3000 IU Calciferol daily for 8-12 weeks
Over 6 months: 6000 IU Calciferol daily for 8 -12 weeks
Insufficiency: (25-OHD 25-50nmol/l)
Under 6 months: 200-400 IU Calciferol daily
Over 6 months: 400-800 IU Calciferol daily
( to convert IU to mcg of Calciferol, divide by 40)
Preparations of Calciferol available in the UK
Solution and drops
•

Dalivit (LPC Pharmaceuticals, Luton, Bedfordshire)
- Multiviatmin preparation containing colecalciferol 400 IU per
0.6ml

•

Abidec (Chefaro UK, Huntingdon, Cambridgeshire)
- Multivitamin preparation containing colecalciferol 400 IU per
0.6ml

•

Healthy start vitamin drops
- Multivitamin preparation containing colecalciferol 300 IU per 5
drops

•

Ergocalciferol oily solution
- 3000 IU/ml

Tablets and Capsules
•

Calcium and Vitamin D (400mg calcium and 400 IU
ergocalciferol), Adcal-D3, Cacit D3, Calcichew D3 etc

•

Colecalciferol 20, 000 IU(Dekristol; MIBE, Germany)

•

Ergocalciferol 10,000 IU or 50, 000 IU (UCB Pharma,
Slough, Berkshire)

Injections
• Ergocalciferol (300 000 units)/mL in oil

NB: Compliance with long term vitamin D supplementation may be poor. A
one off high dose oral or intramuscular therapy may be an effective option if
compliance is suspect. Discuss with consultant.
(Breastfed infants from 6 months (or from 1 month if there is any doubt about the
mother’s vitamin status during pregnancy) and formula fed infants who are over 6
months and taking less than 500 ml infant formula per day should be on healthy
start children’s vitamin drops. The recommended dose of 5 drops contains 7.5
mcg of vitamin D3 which is equivalent to 300 units. The drops also contain
vitamins C and A. The vitamins should be continued till 5 years of age.)

Follow up
If Calcium normal: repeat bone and vitamin D level at 3 months and review in
clinic
If calcium low: blood tests may need to be repeated more often. Eg: 1 or 2
weeks following start of treatment depending on calcium level, 6 weeks, 3
months (see table below).
If there is hypocalcaemia or there are issues with compliance close outpatient
follow-up will be required.

Hypocalcaemia
Severe symptomatic hypocalcaemia eg seizures and tetany:
Severe symptomatic hypocalcaemia in children aged 1 month to 18 years,
should be treated with intravenous calcium gluconate 10% over 5 to 10
minutes (Dose: 0.11mmol/kg = 0.5mls/kg of 10% calcium gluconate; max
4.5mmol= 20mls of 10% calcium gluconate). A continuous infusion may be
required and if so, should ideally be administered via a central venous line as
calcium is irritant to peripheral veins and there is a risk of extravasation.
Higher dose can sometimes be used but discuss first with the Endocrinology
team at Great Ormond Street Hospital. Please see cBNF for dose for a
neonate.

Mild asymptomatic hypocalaemia:
Mild asymptomatic hypocalcaemia should be managed with oral calcium
supplements. Treat if calcium below normal range.
Age
Dose
0.25mmol/kg qds
1 month – 4 years
5-12 years
0.2mmol/kg qds
12-18 years
10mmol qds
Doses should be adjusted to response

Iron
If ferritin <15 (normal range 15-200 nmol/L) treat with Sytron (sodium
feredetate, equivalent to 27.5mg of iron / 5mls) for 3 months.
Age
1 month – 1 year
1-5 years
5-12 years
12-18 years

Dose
2.5ml bd
2.5ml tds
5mls tds
5-10mls tds

Consideration should be given to screening siblings for rickets and
anaemia as they may also be affected. Parents may also be vitamin D
deficient. As a minimum a maintenance dose of vitamin D is recommended
for other family members.
(All pregnant women and mothers of infants less than 1 year old
should be on vitamin supplements. One should consider referring
mothers of children with rickets to their GP for bone chemistry and
vitamin D levels and to investigate for possible anaemia.)
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Follow up – what and when to monitor:
Patients with rickets require close follow-up to document normalization of serum
25(OH)D, PTH, calcium and phosphorus levels, and long-term maintenance of
vitamin D sufficiency. Recovery is associated with an initial increase in serum
phosphate and alkaline phosphatase (ALP), followed by a gradual normalization of
ALP and 25(OH)D levels.

If Ca significantly low eg
<1.80mmol/L

-

Bone profile weekly, until Ca
normalised,
Adjust Ca dose as needed
(bone profile may be required every few
days
if calcium very low or if there are
concerns regarding compliance)

At 2 weeks

-

Bone profile

At 6 weeks

-

Bone profile

At 3 months

-

Bone profile, Vit D, clinic follow up

Stop calcium supplements once serum calcium is normal
If ALP normal at 3 months, commence Vitamin D at 400 I.U./day
indefinitely (review at 18 years), e.g. Dalivit 0.6ml once daily

Reference

Diagnosis and management of Vitamin D deficiency, Pearce SH, Cheetham
TD, BMJ 2010 Jan 11:340:b5664

Contacts
Out of hours:
Paediatric registrar (bleep 3111)
Consultant paediatrician on call (via switch)
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