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Calcium & vitamin D suppletion: 
the problem 

• More than 50 meta-analyses published on 
vitamin D, with or without calcium 

• Comparison of these meta-analyses highlights 
important differences in  
– trial selection 

– Variable baseline calcium intake and VitD levels 

– Variable doses, mostly high 

– outcome definition: fracturs, falls, BMD 

– analytical methods  

• Markedly different conclusions   

 



Calcium & vitamin D suppletion: 
solutions 

• Back to basics: 

– Calcium homeostasis 

– Bone quality 

• What are the needs? 

• What are the effects? 

• What are the side effects? 
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Normal calcium balance 

Mature osteoblasts 

Pre-osteoblasts 

Carmeliet, Best Pract & Res Clin Endo & Metab (2015) 

Calcium 
in diet 

Vitamin D in diet 
and by sun exposition 



Model of Osteomalacia 



Negative calcium balance 



Calcium and vitamin D deficiency 

Carmeliet, Best Pract & Res Clin Endo & Metab (2015) 



Secondary osteoporosis, vitamin D deficiency and calcium intake 
<1200 mg/d in patients with a recent fracture 

MUMC&UHasselt 
Bours, Geusens, JCEM, 2011, 1360 



Net calcium absorption in relation to intake 



Heaney, Am J Clin Nutr 2008;88(suppl):541S– 4S 
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Vitamin D serum levels 
(nmol/L) 

• Sufficiency  >50 

• Deficiency 

– Mild   25-49  

– Moderate  12.6-24 

– Severe   <12.5 

Liberman, 2014 
In: De Groot, Endotext 



Vitamin D in subjects with normal and 
low serum vitamin D 

• Subjects: motor vehicle or train accidents, 
assaults, suicides, and other unnatural or 
unexpected causes 

• Iliac crest biopsies  

 

Busse, Sci Trl Med, 2013 



Osteoid 

Busse, Sci Trl Med, 2013 



Cortical porosity  
and Haversian channels 

Busse, Sci Trl Med, 2013 



Osteocyte lacunae 

Busse, Sci Trl Med, 2013 



Bone mineralisation 

Busse, Sci Trl Med, 2013 



Uncracked ligament bridges 

Busse, Sci Trl Med, 2013 



Hazard ratios of hip fracture with 25(OH)D  
in men 

Cauley, JBMR, 2010 



VITAMIN D AND MUSCLE 



Potential vitamin D mediated mechanisms of 
bone–muscle cross-talk 

J.E. Gunton et al. / Bone 80 (2015) 89–94 



Bischoff, http://www.medscape.org  

http://www.medscape.org


Bischoff, http://www.medscape.org  

http://www.medscape.org


Bischoff, http://www.medscape.org  

http://www.medscape.org


CALCIUM SUPPLETION STUDIES 



Pooled analyses of trials of dietary sources of 
calcium and calcium supplements  

Tai, BMJ, 2015 



Baseline, suppletion and total daily intake of 
calcium in calcium suppletion studies 

Baseline Suppl Total 
400  500 900 
800  1000 1800 
700  1600 2300 
900  1200 2100 
1000  2000 3000 
800  1000 1800 
900  1000 1900 
900  1200 2100 
1200  1000 2200 
1100  1400 2500 
900  600 1500 

Bolland, BMJ, 2010 



Calcium suppletion studies using 500-1600 mg/d 
average total: 1780 mg/d (range 1230-2314 mg/d)  

All fractures 
 
 
 
Hip fracture 
 
 
 
Vertebral fractures 
 
 
 
Forearm fractures 

Bolland, BMJ, 2015 



Bolland, Climactaric, 2015 



Bolland, Climactaric, 2015 



VITAMIN D SUPPLETION STUDIES 



Effect of vitamin D on BMD in the 
femoral neck 

Reid, Lancet, 2014 
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Placebo VitD

Vitamin D 400 IU/d 
Men and Women >70 yr, n=2578, Drop-Out: 37%  

Baseline Calcium Intake: 1100 mg/d  

Lips, Ann Intern Med, 1996, 400 (106 hip fractures) 



Pooled Analysis of Vitamin D Dose  
Requirements for Fracture Prevention  

Bischoff, NEJM, 2012 
Baseline serum 25(OH)D: 47-54 nmol/L 



Fall prevention by dose of vitamin D  

Bischoff, Rev Endocr Metab Disord (2012)  
 



LeBlanc, Ann Int Med, 2015 



Effects of cholecalciferol supplementation on falls: 
oral cholecalciferol 150,000 IU every 3 months  

Glendenning, JBMR, 2012 



Bischoff-Ferrari, JAMA, 2016 



Bischoff-Ferrari, JAMA, 2016 



Bischoff-Ferrari, JAMA, 2016 



CALCIUM + VITAMIN D SUPPLETION 
STUDIES 



azMaastricht & UHasselt 

Calcium 1.200 mg/d +Vitamin D 800 IU/d  
Institutionalised Elderly Women, Mean Age: 84 yr, n=3270, Drop-Out: 46% 

Baseline Calcium Intake: 500 mg/d  
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VitD+Ca 

Placebo Placebo 

VitD+Ca 

Hip Fracture (n=190)          Other Non-Vertebral Fracture (n=185) 

Chapuy, NEJM, 1992, 1637 

-43% 
p=0.043 

-32% 
p=0.015 
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Dawson-Hughes, NEJM, 1997, 670 

Calcium 500 mg/d and Vitamin D 700 IU/d 
Men and Women >65 yr, n=445, Drop-Out: 29% 

Baseline Calcium Intake 7-800 mg/d 

ITT 
-50% 

p=0.02 

Ca + VitD 

Placebo Completers 
-60% 

p=0.06 

(37 non-vertebral fractures) 



Subgroup analysis for fracture prevention of 
calcium and calcium+ vitamin D studies 

Tang, Lancet, 2007 



Subgroup analysis for fracture prevention of 
calcium and calcium+ vitamin D studies 

Tang, Lancet, 2007 



Calcium intake / suppletion  
and Cardiovascular Risk 



Bolland 2008 

 

BMJ 2008;336;262-266; 



Bolland, BMJ, 2010 



Bolland, BMJ, 2010 



Bolland 2010 

 

Calcium suppletion (500-2000 mg/d) were associated with: 
 
• increased risk of myocardial infarction if dietary calcium intake > 805 

mg/day (HR 1.85, 1.28-2.67)  
 

• no increased risk in those with dietary calcium intake < 805mg/day          
(HR 0.98, 0.69-1.38) 

 
 

BMJ 2010;341:c3691 



 

RCT 1200 mg calcium vs placebo; women ≥ 70. Base-line dietary intake 950 mg calcium   
  JBMR, Vol. 25, 2010, pp 2205–2211 



Net calcium absorption in relation to intake 

Doses used in studies 
Range of supplement studies 

Baseline Suppl Total 
400  500 900 
800  1000 1800 
700  1600 2300 
900  1200 2100 
1000  2000 3000 
800  1000 1800 
900  1000 1900 
900  1200 2100 
1200  1000 2200 
1100  1400 2500 
900  600 1500 



 



 



Adjusted dose-response association between daily dietary 
calcium intake and risk for cardiovascular death (NHANES III) 

Plos One 2013: e61037 



Adjusted dose-response association between daily calcium 
supplement intake and risk for cardiovascular death (NHANES III) 

Plos One 2013: e61037 



Moyer, Ann Int Med, 2013 



Cochrane 2014 

• Vitamin D plus calcium can help prevent hip 
fracture or any type of fracture.  

• The benefits need to be balanced against the risk 
of kidney stones, kidney disease, gastrointestinal 
disease or heart disease  

• Vitamin D and calcium together are not 
associated with an increased risk of dying 

• Some evidence that vitamin D3 may decrease all-
cause mortality and cancer mortality in 
predominantly elderly participants living 
independently or in institutional care.   
 



Medical treatment:  
calcium and vitamin D 

– Optimalisation of calcium intake:  
• Total intake: 1000-1200 mg calcium/day 

– e.g.: no milk products* + 4 milk products or 1000 mg    
  calcium supplement 

– e.g.: 2 milk products/day  + 2 milk products/day or +500 mg  
    calcium supplement 

– e.g.: 4 milk products/day  no adaptation necessary 

– Vitamin D: 800 IU/day 
• With anti-osteoporosis medication 

• In subjects in rest homes 

• In patients with a recent fracture 
 

MUMC&UHasselt 

*milk product:  

- 1 cup of milk  

- or yaghourt 

- or 1 slice of cheese 


