
Vitamin D and its current 

relevance

Dr Bala Srinivasan, MD, FRCP (Glas)

Consultant Physician and Endocrinologist,

United Lincolnshire Hospitals NHS Trust

This meeting is sponsored and funded by Thornton and Ross Pharmaceuticals.

The views are those of the speaker.

Prescribing information can be found on the last slide.

TR-012 (DoP July 2020)



This presentation includes a discussion of medical conditions which are 

outside of the licensed indication for Fultium®-D3 (Colecalciferol)

The value of vitamin D supplements in these settings is unproven at the 

present time. Please refer to the Fultium-D3 API for more information
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Learning Objectives

• Basic Physiology and role of Vitamin D

• Effect of Vitamin D on Bones

• Lesser known interesting effects

• Assess VDD

• Management

• COVID and Vitamin D
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Vitamin D Metabolism

TR-012 (DoP July 2020)



How is vitamin D metabolised? 

The backbone to vitamin D 

metabolism involves a two-step 

hydroxylation, first in the liver 

and then in the kidneys before 

becoming biologically active and 

useful for health. 

These reactions are controlled 

by specific enzymes, are 

sensitive to circulatory 

concentrations of calcium and 

parathyroid hormone and are 

magnesium-dependent 

processes.

• Fraser WD and Milan AM. Vitamin D assays: past and present debates, 

difficulties, and developments Calcified    Tissue Intl 2013; 92(2): 118-127

• Bikle D. Vitamin D metabolism, mechanisms of action and clinical 

applications. Chemistry and Biology Review; March 20, 2014. 319-329 

https://www.sciencedirect.com/science/article/pii/S1074552114000246?via

%3Dihub
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Vitamin D and the Bone
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Molecular Mechanisms
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Anatomy and Feedback Inhibition
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Transport and Metabolic Sequence of 

Activation of Vitamin D 
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Vitamin D Rich Foods

BMJ 2010;340:b5664 TR-012 (DoP July 2020)



Prevalence
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Up to 50% of adult population in the UK will be 

vitamin D insufficient in winter and spring, with 

16% having severe deficiency2

There is a significant North-South gradient in the prevalence of vitamin D 

insufficiency/deficiency1

Vitamin D insufficiency is common in the UK population

Even in summer and autumn, 28% of adult 

population in Scotland will be vitamin D 

insufficient, with 8% having severe deficiency1

1. Royal Osteoporosis Society Practical Guidelines. Vitamin D and Bone Health: A Practical Clinical Guideline for Patient Management. December 2018. Version 2 

2. Fraser WD and Milan AM. Vitamin D assays: past and present debates, difficulties, and developments Calcified    Tissue Intl 2013; 92(2): 118-127

3. Hyppönen E and Power C. Am J Clin Nutr 2007; 85(3): 860-8.

4. Pearce SHS and Cheetham TD. BMJ 2010 Jan 11; 340: b5664. doi:10.1136/bmj.b5664.
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At Risk Groups
• Elderly, Institutionalised

• Malabsorption syndromes

• Bowel LTC/ Surgeries

• Obesity, Cancers

• Ethnicity ?

• Cultural aspects: Vegetarian, Religion, 

Prolonged Breast Feed

• Medications: Cholestyramine, Anti epileptic 

agents, Rifampicin, HAART, Steroids
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Measuring Vitamin D

• The best indicator of vitamin D exposure 

(from the diet and sunlight) is the serum 

concentration of 25(OH)D.

BMJ 2010;340:b5664

Vitamin D deficiency in adults - treatment and prevention, NICE 2016
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Sunshine Vitamin
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What Impacts Vitamin D 

Levels?

• Effect of daylight

• Exposure duration

• Clothing

• Skin pigmentation

• Effect of latitude
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Latitude effect

Proceedings of the National Academy of Sciences 105(2):668-73
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Seasonal changes

Proceedings of the National Academy of Sciences 105(2):668-73
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Practical Sunlight Exposure

Nutrients. 2018 Apr; 10(4): 497. TR-012 (DoP July 2020)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5946282/


Complications of Vitamin D 

Deficiency
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MSK

• Weakening of Bones

– Osteomalacia

– Osteoporosis exacerbation hypocalcaemia, 

secondary hyperparathyroidism, bone loss, 

muscle weakness, and falls and fragility 

fractures in older people
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Royal Osteoporosis Society Practical Guidelines. Vitamin D and Bone Health: A Practical Clinical Guideline for Patient Management. December 

2018. Version 2 



Consequences of low vitamin D status in children

Prolonged and severe vitamin D deficiency results in significant risks to bone health 

due to a reduction in calcium absorption required for bone mineralisation.

In infants and children this defective mineralisation 

leading to bone softening at the growth plate of 

long bones (before they fuse) results in growth 

retardation and Rickets in growing children.

Clinical manifestations of Rickets;

• Widening of the bones at the wrists and knees

• Bowing of the legs

• Spine deformities 

• Fractures, bone pain

• Dental abnormalities 

• Severe cases can lead to seizures, convulsions, 

muscle spasms and cardiac events due to 

hypocalcemia – which can be fatal.

TR-012 (DoP July 2020)
Dr. Paul Arundel and Prof. Nick Shaw (December 2018) Royal Osteoporosis Society: Vitamin D and Bone Health: A Practical Clinical Guideline 

for Patient Management in Children and Young People. Accessible online at https://theros.org.uk/clinical-publications-and-resources/

https://theros.org.uk/clinical-publications-and-resources/


Prevalence of Vitamin D Deficiency and Insufficiency: A call to action 

from The former CMO Professor Dame Sally Davies

The former Chief Medical Officer, Prof Dame Sally Davies, has 

asked the National Institute for Health and Care Excellence (NICE) 

to examine whether to introduce free vitamins for all under-fives. She 

said she believed it would be cost-effective, and was now necessary 

to reverse the “appalling” return of the disease (Rickets).

A study noted that though relatively uncommon, between September 2011 to September 2012 

approximately one child has a seizure secondary to vitamin D deficiency per week in the UK.

All UK Health Departments continue to recommend: 

• All pregnant and breastfeeding women should take a daily supplement containing 10μg 

(400 IU) of vitamin D. 

• All infants and young children aged 6 months to 5 years should take a daily supplement 

containing vitamin D in the form of vitamin drops. 400 IU daily is the recommended dose.

• Basatemur E, Sutcliffe A. Archives of Disease in Childhood. 2013 Jun;98(Suppl 1)

• https://www.nhs.uk/conditions/vitamins-and-minerals/vitamin-d/ TR-012 (DoP July 2020)
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Consequences of low vitamin D status in adults

Defective bone mineralisation leads to bone softening, occurring after growth plates have fused, 

leading to osteomalacia.

Clinical manifestations of osteomalacia

• bone pain (ostealgia)

• muscle weakness

• muscle pain (myalgia)

• joint pain (arthralgia)

• fatigue and malaise

• waddling gait due to pain in the hips

• head sweating

• secondary hyperparathyroidism

Rickets and osteomalacia are different manifestations of the same underlying pathological 

process. This may progress to a more severe deficiency if not medically managed and lead to a 

predisposition to osteoporosis.

The prevalence of osteomalacia histologically at postmortem in adult Europeans is as high as 

25% however the true burden remains unidentified.

• Francis R, Aspray T, Fraser W, Macdonald H, Patel S, Mavroeidi A, et al. Vitamin D and Bone Health: A Practical Clinical Guideline for Patient 

Management. Royal Osteoporosis Society, December 2018.

• Vitamin D (serum, plasma) Association for Clinical Biochemistry 2012

• Uday, S and Hoegler, W 2017, ‘Nutritional Rickets and Osteomalacia in the Twenty-first Century: Revised Concepts, Public Health, and Prevention 

Strategies’ Current Osteoporosis Reports, vol. 15, no. 4, pp. 293–302.
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Relationships between vitamin D and Fractures 

Data shows that those > 65 years of age with 

baseline serum 25(OH)D levels of at least 61 

nmol/L, as compared with persons with 

baseline levels of less than 30 nmol/L, had a 

risk of hip fracture that was reduced by 37% 

and a risk of any nonvertebral fracture that 

was reduced by 31%

With higher quartiles of baseline 25(OH)D 

levels, there was a significant trend toward 

lower risks of hip fracture (p=0.02) and any 

nonvertebral fracture (p<0.001). 

Bischoff-Ferrari HA et al. NEJM 2012; 367(1): 40-4
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Persistently low vitamin D status predisposes  

>75 year old women to fractures

Vitamin D Status 

(nmol/l)

10 year hip fracture 

incidence rates %

<50 (Low) 20.6 

50-75 (Intermediate) 9.9

>75 (High) 6.9

Swedish population based prospective study on BMD, falls, fractures

N = 987, final report available for 640 women (>75 years old)

• Buchebner, D et al (2014). Vitamin D insufficiency over 5 years is associated with increased fracture risk-an observational cohort study of elderly women. Osteoporosis International, 

25(12), 2767-2775. 
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Non MSK Complications
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Vit D as independent predictors for 

progression to T2DM at 12 months

Biomarker Odds Ratio (95% CI) P value

TNFα 1.09 (1.00- 1.18) 0.044

IL 6 1.01 (0.87- 1.17) 0.991

Adiponectin 0.94 (0.90- 0.99) 0.032

Leptin 1.01 ( 0.99- 1.03) 0.197

Vitamin D 0.99 (0.98- 1.0) 0.093

CRP 1.03 (0.99- 1.07) 0.097

Srinivasan et al 2011. TR-012 (DoP July 2020)



Ethnic influences in Vitamin D

Variables R
Unstandardised  

coefficient (B) 
95% (CI) p value

TNF 0.22 1.08 1.06 to 1.30 0.012

IL6 0.354 1.36 1.19 to 1.55 <0.001

Adiponectin 0.554 -1.09 -1.20 to 1.02 0.106

Leptin 0.730 1.32 1.16 to 1.51 <0.001

CRP 0.327 1.16 -1.15 to 1.51 0.300

Vitamin D 0.654 -1.14 -1.25 to -1.03 <0.001

Srinivasan et al 2011. TR-012 (DoP July 2020)



COVID-19

There is no evidence to support taking vitamin 

D supplements to specifically prevent or treat 

COVID-19. 

However, all people should continue to follow 

UK Government advice on daily vitamin D 

supplementation to maintain bone and muscle 

health during the COVID-19 pandemic. 

www.nice.org.uk/guidance/es28 June 2020 
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There was Insufficient Evidence 

from Non-musculoskeletal Health 

Outcomes

Vitamin D deficiency in adults - treatment and prevention, NICE.
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Who to Test

• Do not routinely test for vitamin D deficiency

• Test for vitamin D deficiency, by measuring 

serum 25-hydroxyvitamin D (25[OH)D) 

levels, if a person presents with symptom

• Test for vitamin D deficiency if there is a 

clinical reason to do so

(NICE vs SACN)

• PHPT

TR-012 (DoP July 2020)

Royal Osteoporosis Society Practical Guidelines. Vitamin D and Bone Health: A Practical Clinical Guideline for Patient Management. December 

2018. Version 2 



PACEF 2015. 

Available at: 

https://lincolnshire

-

pacef.nhs.uk/key/p

acef/760-pace-

bulletin-vol-9-no-

13-vitamin-d-

treatment/file
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What Constitutes Vitamin D Deficiency & Insufficiency?

Royal Osteoporosis Society definitions and treatment recommendations

Plasma 25(OH)D 

<25nmol/L*
Deficient Treatment recommended

Plasma 25(OH)D 

25–50nmol/L*

May be 

inadequate in 

some people

Treatment is recommended in patients with the following: 

• fragility fracture, documented osteoporosis or high fracture risk 

• treatment with antiresorptive medication for bone disease 

• symptoms suggestive of vitamin D deficiency 

• increased risk of developing vitamin D deficiency in the future 

because of reduced exposure to sunlight, religious/cultural dress 

code, dark skin, etc. 

• raised PTH 

• medication with antiepileptic drugs or oral glucocorticoids

Plasma 25(OH)D 

>50nmol/L

Sufficient for 

almost the 

whole 

population

Provide reassurance and give advice on maintaining adequate 

vitamin D levels through safe sunlight exposure and diet

*Reference levels may differ in this range.

• Royal Osteoporosis Society Practical Guidelines. Vitamin D and Bone Health: A Practical Clinical Guideline for Patient Management. December 2018. Version 2 
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Maintenance Therapy
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Recommended treatment strategy for treating 

and preventing vitamin D deficiency in adults

Loading Doses (Adults)

Up to a total of approximately 300,000 IU given either as weekly or daily split doses

For many patients who are at risk of vitamin D deficiency but are not showing obvious 

symptoms, loading doses may not be needed, and lower maintenance doses should be 

prescribed. e.g. 800 IU/day

Maintenance Doses

Once replete, a maintenance dose is recommended, and should normally be started within 

1 month after last loading dose.

The ROS recommend fixed-loading doses and maintenance therapy when 

treating deficiency in adults.

• Royal Osteoporosis Society Practical Guidelines. Vitamin D and Bone Health: A Practical Clinical Guideline for Patient Management. December 2018. Version 2 
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Advice from the Royal College of Physicians and the General Medical Council 

is that wherever possible, a licensed medicine should be supplied1,2

1. http://www.rpharms.com/archive-documents/factsheet5.pdf.

2. https://www.gmc-uk.org/ethical-guidance/ethical-guidance-for-doctors/prescribing-and-managing-medicinesanddevices/prescribing-unlicensed-medicines

3. Taylor, PN and Davies JS. (2018) A review of the growing risk of vitamin D toxicity from inappropriate practice. British Journal Clinical Pharmacology: 84(6):1121-1127

4. https://yellowcard.mhra.gov.uk/the-yellow-card-scheme

TR-012 (DoP July 2020)

Studies have shown food supplements may have variable content3

• Tablets from different batches ranged from 9% to 140% of the stated dose

• Tablets from the same bottle contained 52% to 135% of stated dose

• Only 1/3 of the tablets analysed were within 10% of the stated dose

Why prescribe a licensed vitamin D for at-risk patients and not a 

food supplement?

Licensed medicines have dedicated medical information services which 

provide information within 24hrs4

Licensed medicines adhere to MHRA Yellow Card reporting4

http://www.rpharms.com/archive-documents/factsheet5.pdf
https://www.gmc-uk.org/ethical-guidance/ethical-guidance-for-doctors/prescribing-and-managing-medicinesanddevices/prescribing-unlicensed-medicines
https://yellowcard.mhra.gov.uk/the-yellow-card-scheme/


• Vitamin D is well known and has been widely used in clinical practice 

for many years1

Safety of vitamin D treatment in the licensed form

Toxicity is most likely to occur in 

chronic overdosage where 

hypercalcaemia could result2

• Doses above 10,000 IU/day 

are associated with toxicity

• Doses ≥50,000 IU/day for 

several weeks or months are 

frequently associated with 

toxicity, including documented 

hypercalcaemia 

1. Data on file. Internis Pharmaceuticals Ltd.

2. Vieth, R. (2009) Vitamin D and Cancer Mini-Symposium: The 

Risk of Additional Vitamin D. Annals of Epidemiology. Vol. 19, 

Issue 7: 441-445
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Monitoring Treatment

TR-012 (DoP July 2020)



Differential Diagnosis

• Painful weakness
– Bone Ca

– Secondary in bone

– Myeloma

– Fragility Fractures

– Fibromyalgia

– PMR

– PHPT

– RA

– Osteomyelitis

– Paget's Disease

• Painless Weakness

– Dermatomyositis

– Polymyositis

– Muscular Dystrophy

– Thyroid Disease

– Rare endocrine 

conditions: Cushing's’ 

syndrome
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Referral
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Colecalciferol 3,200 IU equivalent to 80μg

Colecalciferol 20,000 IU equivalent to 500μg

Colecalciferol 2,740 IU/ml (equivalent to 68.5μg/ml)

Colecalciferol 800 IU equivalent to 20μg

Fultium®-D3 – the first licensed monotherapy 

vitamin D3 capsule in the UK

Please refer to Fultium-D3 SmPC for full licenced indications as some topics in this presentation are not indicated.
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Those needing loading dose (in Pregnancy) -

should take 1 capsule (3,200 IU) daily for up to 12 

weeks dependent upon the severity of the disease and 

the patient's response to treatment.

Those needing loading dose (in adolescence age 

>12) - should take 1 capsule (3,200 IU) daily for up to 12 

weeks dependent upon the severity of the disease and the 

patient's response to treatment. LICENCED

3,200 IU Vitamin D in Pregnancy and 

Adolescents >12 Years

Use care when prescribing in pregnancy, as high doses of colecalciferol may affect the fetus.

• Fultium-D3 3,200 IU capsules. Summary of Product Characteristics. January 2018
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Fultium-D3 800 IU Capsules1

To ensure your patients always receive a licensed product

ALWAYS RX FULTIUM-D3 BY BRAND NAME

• Prescription medicine indicated for the prevention and 

treatment of vitamin D deficiency1

• Simple one a day treatment dose.

• Suitable for adolescents, adults and elderly.

• Easy-to-swallow and identifiable capsules to help aid 

compliance.

• Suitable for use in pregnancy and breastfeeding.

• Suitable for storing up to 10 days in a dossette box.2

• The capsule gelatin is halal and kosher certified.3

Use care when prescribing in pregnancy, as high doses of colecalciferol may affect the fetus.

Available 

on NHS 

contract

1. Fultium-D3 800 IU capsules. Summary of Product Characteristics. January 2018

2. Data on file. D1. Internis Pharmaceuticals Limited.

3. Data on file. R1. Internis Pharmaceuticals Limited.
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Summary 

• Vitamin D insufficiency is common in the UK

• Deficiency typically presents rickets or 
hypocalcaemia in infancy and childhood, and 
MSK pain, weakness, tiredness pain in adults

• CVD, HT, T2DM, AI conditions and cancers 
associated with vitamin D insufficiency 

• Treat rickets and osteomalacia with high 
strength calciferol for 8-12 weeks, followed by 
regular vitamin D supplements
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Fultium-D3 Abbreviated Prescribing 

Information 
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