
René Rizzoli 
Service of Bone Diseases 

Geneva University Hospitals and Faculty of Medicne 

Geneva, Switzerland 

 

Vitamin D: for Whom and How 

8th National Congress on Osteoporosis, Osteoarthritis and Musculoskeletal Diseases 

Antalya November 2024 



Disclosure 

Speaker Bureau or Member of Scientific Advisory 

Boards for Abiogen, Naturex, Theramex, Viatris 



Bouillon & Carmeliet Best Pract Res Clin Endocr Metab 2018  

Vitamin D Deficiency 

fractures 

falls 

cancer 

infections 

autoimmune disorders 

diabetes 

ischemic heart  disease 

strokes 

cognitive impairment 



Large Randomized Trials on the Effects  

of Vitamin D Supplementation 

Study Region Number Mean Age 

(Yrs) 

Duration 

(Yrs) 

Vitamin D 

Supplements 

Primary 

Outcomes 

VITAL USA 25’874 67 5.3 2’000 IU daily Cardio-vascular 

events, cancer 

VIDA New Zealand 5’110 66 3.3 200’000 IU, then 

100’000 IU 

monthly 

Cardio-vascular 

events, mortality 

D2D USA 2’423 60 2.5 4’000 IU daily T2DM 

Do-Health Europe 2’157 75 3 2’000 IU daily 6 Outcomes 

D-Health Australia 21’315 > 60 5 60’000 IU 

monthly 

Mortality 

FIND Finland 2’495 ≥ 65 5 1’600, 3’200 IU 

daily 

Cardio-vascular 

events, cancer 

 

All negative 



Supplemental Vitamin D and Incident 

Fractures in Midlife and Older Adults 

Leboff et al NEJM 2022 

VITamin D and OmegA-3 TriaL (VITAL): 

Effects of Vitamin D Supplements on 

Risk of Falls in the US Population 

LeBoff et al JCEM 2020 

VITAL trial 

n = 25’871 (50.6 % W) 

67 Yrs 

± 2’000 IU/day, 5.3 Yrs 

Baseline 25OHD 30.7 ng/ml 

              (76 nmol/l) 

All 

 

 

 

 

Non-vert 

 

 

 

 

 

 

Hip 

fractures 



Issues in Interpreting Randomized Controlled Trials 

on Vitamin D 

1. Population Studied 

2. Intervention 

 - Dose 

 - Schedule of Administration  

3.  Comparison 

4. Outcome  

 

5.  Role of Concommitant  Treatments 



Large Randomized Trials on the Effects of 

Vitamin D Supplementation 

Study Region Number Mean Age 

(Yrs) 

Baseline 

25OHD 

(ng/ml) 

Duration 

(Yrs) 

Vitamin D 

Supplements 

Primary 

Outcomes 

VITAL USA 25’874 67 30.8 

(77)* 

5.3 2’000 IU daily Cardio-vascular 

events, cancer 

VIDA New 

Zealand 

5’110 66 26.5 

(66)* 

3.3 200’000 IU, 

then 100’000 

IU monthly 

Cardio-vascular 

events, mortality 

D2D USA 2’423 60 28 

(70)* 

2.5 4’000 IU daily T2DM 

Do-Health Europe 2’157 75 22 

(55)* 

3 2’000 IU daily 6 Outcomes 

D-Health Australia 21’315 > 60 30.3 

(76)* 

5 60’000 IU 

monthly 

Mortality 

FIND Finland 2’495 ≥ 65 30 

(75)* 

* nmol/l 

5 1’600, 3’200 

IU daily 

Cardio-vascular 

events, cancer 



Bleicher et al JBMR 2014 

1’662 Men,  

70-97 Yrs 

4.3 Yrs  



Issues in Interpreting Randomized Controlled Trials 

on Vitamin D 

1. Population Studied 

2. Intervention 

 - Dose 

 - Schedule of Administration  

3.  Comparison 

4. Outcome 

 

5.  Role of Concommitant  Treatments 



Burt et al JAMA 2019 

61-yr, Men & Women (46%) 

Baseline 25OHD: 79 nmol/l 

3 yrs, Vit D 400 - 4’000 - 10’000 IU/d 

Radius Total 

BMD 

 

 

 

Tibia total 

BMD 

 

 

 

 

Radius 

Failure Load 

 

 

 

 

Tibia 

Failure Load 

 Vit D 400 - 4’000 - 10’000 IU/d 

Hypercalcemia  0     4   9 % 

Hypercalciuria 17   22 33 % 

Falls           4   10   5 % 



Smith et al J Ster Bioch Mol Biol 2017 

75-100 nmol/l Baseline 25OHD: 38 nmol/l 

12 Months 



U-shaped association of  falls with 25(OH)D 
 

Morris et al. JAMA 2011. 

50 nmol/l          100 nmol/l 

                                    

At 25(OH)D levels above 

100 to 150 nmol/l, fall 

risk begins to increase 

and falls are the major 

risk factor for fracture.  

Levels under  

50 nmol/l are 

considered 

insufficient. 



Annual High-Dose Oral Vitamin D and Falls and Fractures in 

Older Women- A Randomized Controlled Trial 

Sanders et al JAMA 2010 



Meta-analysis of 23 RCTs:  
High doses of vitamin D increase circulating FGF23 levels 

 

 

• Vitamin D doses ≥ 2000 IU/d and bolus doses increase FGF-23 levels. 

 

• FGF-23 downregulates 1α-hydroxylase (CYP27B1) in the kidney. 

 

• FGF-23 upregulates 24-hydroxylase (CYP24A1), converting 1,25(OH)2D to the 
inactive calcitroic acid 1,24,25(OH)3D. 

 

=> inadequate 1,25(OH)2D despite adequate or high levels of 25(OH)D.  

 

 

 

 

 

 

 

Zittermann A. Europ J Clin Nutr 2021 

 

Christakos S. Endo Metab Clinics NA 2010 

  



Issues in Interpreting Randomized Controlled Trials 

on Vitamin D 

1. Population Studied 

2. Intervention 

 - Dose 

 - Schedule of Administration  

3.  Comparison 

4. Outcome 

 

5.  Role of Concommitant  Treatments 



Ginde et al JAGS 2017 

N= 107, 81 Yrs, 3’000-4’000 vs 400-1’000 IU/day equivalent 



Issues in Interpreting Randomized Controlled Trials 

on Vitamin D 

1. Population Studied 

2. Intervention 

 - Dose 

 - Schedule of Administration  

3.  Comparison 

4. Outcome 

 

5.  Role of Concommitant  Treatments 



Vitamin D3 and calcium to prevent hip fractures in 

elderly women  

Chapuy et al NEJM 1992 

n=3270, 84 yrs, 25OHD: 40 nmol/l, calcium intake: 511 mg/d 

± 800 IU/d vitamin D-1200 mg/d calcium 

Placebo 

 

Vitamin D-Calcium 



Vitamin D and Calcium for the Prevention of Fracture 

A Systematic Review and Meta-analysis 

Yao et al JAMA Netw Open 2019 

Meta-analysis of Randomized Clinical Trials of Supplementation  

With Calcium Plus Vitamin D vs Placebo or No Treatment for Prevention of Any 

Fracture or of Hip Fracture 



 

Vitamin D: for Whom and How ? 

 

The ESCEO/IOF viewpoint 

 



Chevalley et al ACER 2022 



 Indications for vitamin D supplementation 
Daily vitamin D (800-1000 IU) 

- At risk of osteoporosis 

- Concurrent osteoporosis treatment  

- Fragility fracture  

- At risk of falling 

- Obesity 

- Pigmented skin 

- Limited sun exposure 

- Insufficient vitamin D intake 

- Malabsorption * 

- After bariatric surgery * 

- Anticonvulsants 

- Glucocorticoids 

Loading dose (25,000 or 50,000 IU/week for 4 to 6 weeks) 

- Low 25-hydroxyvitamin D levels 

- Need for a rapid correction of vitamin D deficiency 

- After bariatric surgery 

- Malabsorption 

- Severe obesity 
Chevalley et al ACER 2022 

*Higher doses may be needed 
(as well as in obeses) 



Summary and Conclusions 

1.Doses of 800 – 1’000  IU Daily of vitamin D are Safe 

2. Intermittent Regimens are not Recommended 

3.The Risk of Overdosing Expression is Related to 

the Outcome Evaluated 

4.Upper Limit of Safety for Clinical Outcomes (for both 

Dose and Circulating Levels) should still be better 

Evaluated and Defined 

5.Vitamin D and calcium should be considered for 

fracture prevention and in patients on anti-

osteoporosis treatment 

 




