
Vitamin D
DR. YIN YIN WIN

1



Vitamin D

• Vitamin D is a fat-soluble vitamin involved in the 
regulation of calcium homeostasis and bone health. 

• It is synthesized in the body when ultraviolet rays (UVB) 
from sunlight strike the skin and trigger vitamin D 
synthesis.
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Bone & Muscle  Extra

3



Exposing ???

• The major source of vitamin D for both 
children and adults is exposure to natural 
sunlight. 

• The major cause of vitamin D deficiency is 
lack of sun exposure.

• 10 am to 3 pm (15- 30 mins)

SUNLIGHT > FOOD
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Light > Dark Zenith angle
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Latitude
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There are few 
foods that 

naturally contain 
vitamin D or are 
fortified with it 
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Vitamin D & Our Body

• Vitamin D deficiency results in abnormalities in calcium, phosphorous, and 
bone metabolism. 

• Severe and prolonged deficiency can cause bone mineralization diseases, 
such as rickets in children and osteomalacia in adults.

• Vitamin D deficiency has also been associated with fractures, falls, 
functional limitations, some types of cancer, diabetes, cardiovascular 
disease, and depression
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Clinical Features of Vitamin D Deficiency

Vitamin D deficiency is often asymptomatic. 

Severe or prolonged deficiency may cause the following 
symptoms:

Bone discomfort or pain in the lower back, pelvis, 

or lower extremities

Falls and impaired physical function

Muscle aches

Proximal muscle weakness

Symmetric low back pain (in women)
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Screening of  Vitamin D deficiency

• Neither the Endocrine Society, the Mayo Clinic, the U.S. Preven7ve 
Services Task Force, nor the American Association of Clinical 
Endocrinologists recommends universal screening for vitamin D deficiency 
among the general population or asymptomatic individuals. 

• They do recommend screening in individuals with risk factors for vitamin 
D deficiency.
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Risk factors for Vitamin D deficiency

• Malnutrition

• Sedentary Lifestyle

• Limited sun exposure

• Obesity (BMI > 30kg/m2)

• Dark skin

• Age ≥ 65

• Conditions causing gastrointestinal malabsorption, including short bowel syndrome, pancreatitis, 
inflammatory bowel disease, amyloidosis, celiac sprue, and bariatric surgery.

• Liver disease or failure

• Renal insufficiency or nephrotic syndrome

• Cystic Fibrosis

• Medications that alter vitamin D metabolism, including anticonvulsants and glucocorticoids
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Assessing the patient

Patient characteristics Advice and management

Healthy, no risk factors, symptom free No investigations required
Lifestyle advice

Risk factors only Lifestyle advice
Consider long term preventative therapies

Risk factors AND clinical features Lifestyle advice
Investigations
Therapeutic intervention
Long term preventative treatment
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Diagnosis

• We recommend using the serum circulating 25-hydroxyvitamin D [25(OH)D] level, 
measured by a reliable assay, to evaluate vitamin D status in patients who are at 
risk for vitamin D deficiency.

• Testing for serum 1,25-dihydroxyvitamin D is not recommended.
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Definition of Vitamin Deficiency
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Investigations

Test Reason

Renal function tests (U&E, eGFR) To exclude renal failure.

Liver function tests (including ALP) To exclude hepatic failure.

FBC Anaemia may be present if there is malabsorption.

PTH To exclude primary hyperparathyroidism.

Calcium To exclude hypercalcaemia and provide a baseline 

for monitoring. 

Hypocalcaemia may indicate long standing vitamin 

D deficiency.

Phosphate Hypophosphataemia may indicate long standing 

vitamin D deficiency.

25-OH Vitamin D levels* To determine vitamin D status
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Prevention: 
Endocrine Society
Recommendations

We suggest that pregnant and lactating women require at least 600 IU/d of vitamin 
D and recognize that at least 1500–2000 IU/d of vitamin D may be needed to 
maintain a blood level of 25(OH)D above 30 ng/ml
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Prevention: 
AACE Recommendations

• Daily supplementation with vitamin D3 at a dose of 1,000 to 2,000 IU 
is typically needed to maintain an optimal serum 25(OH)D level.

• Higher doses may be necessary in the presence of certain factors 
including obesity, malabsorption, and certain ethnicities. 

• Transplant patients and older individuals may also need higher doses.
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Treatment: 
Endocrine Society
Recommendations

We suggest using either vitamin D2 or vitamin
D3 for the treatment and prevention of vitamin
D deficiency

Daily doses of vitamin D are recommended during pregnancy and weekly or monthly higher doses should 
be avoided, because the placental production of calcitriol is substrate-dependant
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Obesity
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We recommend prescribing vitamin D supplementation for fall 
prevention.

We do not recommend prescribing vitamin D supplementation beyond 
recommended daily needs for the purpose of preventing 
cardiovascular disease or death or improving quality of life

Vitamin D active forms, such as calcitriol or alfacalcidol, should not be 
used when the objective is supplementation, or in the treatment of 
vitamin D deficiency, because of their higher risk of side effects
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Monitoring
Routine monitoring of vitamin D levels is generally 
unnecessary for patients on long term maintenance
vitamin D doses of up to 2,000 International Units/day.

If there is a need to monitor vitamin D levels repeat 
after 3-6 months on recommended replacement
therapy.

For malabsorption patients adjusted serum calcium 
may need to be checked initially every two weeks.

Vitamin D can unmask previously undiagnosed 
primary hyperparathyroidism. 

This is usually done by measuring adjusted serum 
calcium which should be checked 1 month after 
completing the loading regimen or after starting 
vitamin D supplementation (or if symptoms of 
hypercalcaemia occur).

Whilst on maintenance vitamin D doses recheck 
bone profile and vitamin D levels if symptoms 
suggestive of vitamin D toxicosis or hypercalcaemia
(confusion, polyuria, polydipsia, anorexia, vomiting 
or muscle weakness) are present.

For patients on potent antiresorptive agent (e.g., 
denosumab or zoledronic acid) check vitamin D 
levels.
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When to refer to secondary care

• Atypical biochemistry

• Atypical clinical manifestations or 
biochemistry

• Deficiency due to malabsorption

• Failure to respond to treatment after 3 
months 

• Focal bone pain

• Liver disease

• Metastatic cancer , Lymphoma

• Renal Stone

• Sarcoidosis

• Short Stature & Skeletal deformity

• Tuberculosis

• Unexplained deficiency

• Unexplained weight loss

• Parathyroid disorders
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Vitamin D + K ?

• The administration of vitamin D as a combination containing calcium or 
vitamin K2 (MK7) or in conjunction is not recommended presently.

• Efficacy of simultaneous intake of the vitamins K2 and D, as a factor 
preventing calcification of vessels and soft tissues, as well as enhancing 
bone mineralization, has not been proven.
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Vitamin D + Calcium

• Generally (apart from elderly patients) clinicians should avoid giving combined 
calcium and vitamin D preparations in the long term because the calcium 
component is unnecessary and unpalatable, reducing concordance. 

• Osteoporosis - calcium and vitamin D supplements routinely for mobile frail, 
elderly individuals who are housebound or care home patients. 

• The recommended daily dose is Calcium 1 – 1.2g and vitamin D3 800 
International Units. 
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Vitamin D & Osteoporosis
AACE

• Measure serum 25-hydroxyvitamin D (25[OH]D) in patients who are at risk for vitamin 
D insufficiency

• Maintain serum 25-hydroxyvitamin D (25[OH] D) ≥30 ng/mL in patients with 
osteoporosis 

• Supplement with vitamin D3 if needed; 1,000 to 2,000 international units (IU) of daily 
maintenance therapy is typically needed 

“for the prevention of secondary hyperparathyroidism, decreased risk of fall and 
improvement of BMD”
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Vitamin D & Intestinal malabsorption

• Vitamin D deficiency caused by intestinal malabsorption or chronic liver 
disease usually requires vitamin D in pharmacological doses.

• A suggested regime for adult patients would be to use Ergocalciferol 
300,000 IU by intramuscular injection, rechecking levels again after 3 
months and repeating if required. 
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Overdose

• Excess vitamin D supplementation can lead to 
hypercalcemia, but vitamin D toxicity is 
extremely rare. 

• (>10,000 IU/day) for prolonged periods in 
patients with normal gut absorption or those 
ingesting excessive amounts of calcium.

• Most patients with vitamin D toxicity have 
levels greater than 150 ng/ml.

clinical symptoms:

• Hypercalcemia

• Nausea

• Dehydration

• Constipation

• symptoms of hypercalciuria such as polyuria 
and kidney stones.
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Vitamin D deficiency < 20 ng/ml
Test Treatment Dose Maintainance Dose

Healthy , No Risk - - -

Risk (+) - - 0-1 year     400 IU 1000 IU

1-18 year 600 IU 1000 IU

19-70 year 600 IU 2000 IU

> 70 year 800 IU 2000 IU

Pregnancy 600 IU 2000IU

Risk (+) & Symptoms (+) + 0-1 year 2000 IU 50000 IU

Same

1-18 year 2000 IU 50000 IU

19-70 year 6000 IU 50000IU

> 70 year 6000 IU 50000 Iu

Pregnancy 6000 IU No

Daily Weekly

6 weeks 6 weeks 29



Thank You All
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