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Καμία για την παρουσίαση αυτή.





Theodoratou, BMJ 2014



https://towardsdatascience.com/correlation-is-not-causation-ae05d03c1f53



• Who should be screened?

• By what method?

• What time of year?

• What are the normal values?

• When should we treat?

• How should we treat?

• Does D3 supplementation prevent 

autoimmune disease?







Limitations of RCTs, observational studies and meta-
analyses

1. Wrong dose (too high or too low)

2. Wrong part of the dose-response curve

3. Low compliance rate

4. Contamination (placebo group)

5. Wrong part of natural history

6. Insufficient duration

Vitamin D: Moving Toward Evidence-based Decision Making in Primary Care December 2-3, 2014 Summary of Conference Presentations and Discussions, NIH



Καμπύλη δόσης-
ανταπόκρισης
Φάρμακα vs 
συμπληρώματα 
θρεπτικών
συστατικών

Vitamin D: Moving Toward Evidence-based 

Decision Making in Primary Care December 

2-3, 2014 Summary of Conference 

Presentations and Discussions, NIH

10 ng/mL

100 ng/mL



Καμπύλη δόσης-
ανταπόκρισης
Φάρμακα vs 
συμπληρώματα 
θρεπτικών
συστατικών

Vitamin D: Moving Toward Evidence-based 

Decision Making in Primary Care December 

2-3, 2014 Summary of Conference 

Presentations and Discussions, NIH

10 ng/mL

100 ng/mL

Dose to maintain 10 ng/mL: 
1000 IU/day



Ghushut, Plos One 2014



Who should be screened?



Who should be screened?

All individuals at risk (not everyone)

Those more likely to benefit from vit D supplementation

Holick, J CLin Endocrinol Metabol 2011





Use 1,25 (OH)2 D only in:

chronic kidney disease,

hereditary phosphate-losing disorders,

oncogenic osteomalacia,

pseudovitamin D-deficiency rickets,

vitamin D-resistant rickets,

Chronic granuloma forming disorders such as sarcoidosis and some lymphomas

Holick, J CLin Endocrinol Metabol 2011



What are the normal 
reference values?



Physiologic

The 25(OH)D3 

concentration that allows 

for better calcium 

absorption and lower PTH 

stimulation

Holick, J Clin Endocrinol Metabol 2005



Physiologic

The 25(OH)D3 

concentration that allows 

for better calcium 

absorption and lower PTH 

stimulation

IOM:
>20 ng/mL

Endocrine Society: 
>30 ng/mL

Holick, J Clin Endocrinol Metabol 2005



While there is no threshold under which mineralization defects 

appear, no mineralization defects are evident with 25(OH)D3 levels 

of 30 ng/ml and higher



While there is no threshold under which mineralization defects 

appear, no mineralization defects are evident with 25(OH)D3 levels 

of 30 ng/ml and higher



Conceptualization of 

integrated bone health 

outcomes and vitamin D 

exposure.

IOM Guideline

Dietary Reference Intakes for Calcium and Vitamin D
Institute of Medicine (US) Committee to Review Dietary Reference Intakes for Vitamin D and Calcium; Editors: A Catharine Ross, Christine L Taylor, Ann L Yaktine, and Heather B Del Valle.
Washington (DC): National Academies Press (US); 2011.

12 ng/ml 16 ng/ml 20 ng/ml

http://www.nap.edu/


Relations between 25(OH)D and PTH 

before and after therapy with 50 000 

IU of vitamin D, and calcium 

supplementation once a week for 8 

weeks

11-16 16-20 20-24

25 (OH) D3 in ng/ml
Malabanan, Lancet 1998



Endocrine 
society

IOM

Normal >30 ng/mL 20-50 ng/mL

Insufficient 21-29 ng/mL 12-20 ng/mL

Deficient <20 mg/mL <12 ng/mL

Holick, J CLin Endocrinol Metabol 2011, Institute of Medicine Guidelines, 2011



Papadakis, In Vivo 2015

Εποχικές

διακυμάνσεις

επιπέδων βιτ D



Εποχικές διακυμάνσεις

Kroll, Plos One 2015



Kroll, Plos One 2015

Εχει σημασία η 

διακύμανση της

PTH;

Εποχικές διακυμάνσεις



Who should be treated?



Rickets/ osteomalacia

Osteoporosis

Secondary hyperparathyroidism, due to low vit D

Deficiency (<20 ng/ml? Or <12 ng/ml?)

Patients at high risk of falls? (with calcium)

Frail, elderly patients with muscle weakness?

Institunionalised, elderly patients

Malabsorbing states



How should we treat?



50000 IU D3 / week for 8 weeks

Or

6000 IU / day

To achieve a 25(OH)D level 
of >30 ng/ml

Followed by maintenance 
therapy

1500-2000 IU / day
Holick, J CLin Endocrinol Metabol 2011



Holick, J CLin Endocrinol Metabol 2011



Holick, J CLin Endocrinol Metabol 2011



How does vit D 
supplementation affect 
health outcomes?







Bjelakovic, Cochrane Rev Database 2014



Bjelakovic, Cochrane Rev Database 2014



Zhang, BMJ 2019



Zhang, BMJ 2019



Theodoratou, BMJ 2014



Theodoratou, BMJ 2014



Barbarawi, JAMA Cardiol 2019







Chaktoura, J Endocrinol Metabol 2022



Chaktoura, J Endocrinol Metabol 2022

Fracture risk 
reduction is 

possibly driven by 
effect on 

institunionalized
individuals









Tricco, JAMA 2017



Tricco, JAMA 2017



Bjelakovic, Cochrane Rev Database 2014



Do not preclude effect on 
patient subgroups (elderly, frail, 
institutionalized individuals etc)

Overlapping populations

Different inclusion criteria reflect 
different populations and 
methods

Outcome definitions and 
analytic approaches

Chakhtoura, J Clin Endocrinol Metabol 2022, Bolland, Plos One 2014



Hahn, BMJ 2022



Hahn, BMJ 2022



Summary

All meta-analyses: reduced mortality from cancer

Most meta-analyses: reduced falls (with Ca)

Probably reduce fractures (with Ca)

No effect on extra-skeletal outcomes (cancer incidence, infections, CV 
disease or death)



Final considerations

Screen individuals at risk (not everyone)

Treat accordingly

Uncertain health benefits beyond musculoskeletal system

Consider outcomes in the long-term: low treatment adherence, 

unknown long-term benefits and harms



To D or not to 
D? That is 
(still) the 

question...


