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 Assessment of vitamin D status and 

 Measurement of 25OH vitamin D 

 Patient Settings:
o General population

OUTLINE

o General population
o Istitutionalized patients
o Before Antiresorptive/Osteoanabolic treatment

 SIOMMMS Guidelines
 Indications from Nota 96

of vitamin D status and related limitations

of 25OH vitamin D levels

OUTLINE
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Antiresorptive/Osteoanabolic treatment
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DETERMINATION OF VITAMIN D STATUS 

Serum 1,25(OH)2D
• tightly regulated by PTH

• Normal level may be maintained 
even in the setting of hypocalcemia

• Short Half-Life (4-6 hours)

Measurement of 1,25(OH)2D may be useful in 

Chronic kidney disease
Hereditary phosphate-losing disorders 
Oncogenic osteomalacia
Pseudovitamin D-deficiency rickets
Vitamin D-resistant rickets
Chronic granuloma forming 
e.g. sarcoidosis and some lymphomas)

Measurement of 1,25(OH)2D may be useful in 
acquired and inherited disorders in the 
metabolism of 25(OH)D and phosphate, including:

IOM=Institute of Medicine; NAS=National Academy of Sciences

Adapted from Lips P. In: Advances in Nutritional Research
1990;51:1075–1081; Lips P Endocr Rev
Calcium, Phosphorus, Magnesium, Vitamin D, and Fluoride

Holick MF et al. Evaluation, Treatment, and Prevention of Vitamin D Deficiency: 
an Endocrine Society Clinical Practice Guideline 

DETERMINATION OF VITAMIN D STATUS 

Serum 25(OH) D

 Serum concentration of 25(OH)D, the main                  

• Long Half-Life (2-3 weeks)
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 Serum concentration of 25(OH)D, the main                  
circulating metabolite of vitamin D, has been                 
accepted since 1997 by the Panel on Calcium                        
and Related Nutrients of the Food and 
Nutrition Board (IOM–NAS) as the correct 
functional indicator of vitamin D status

IOM=Institute of Medicine; NAS=National Academy of Sciences

Advances in Nutritional Research, Vol 9. New York: Plenum Press, 1994:151–165; Webb AR et al 
Endocr Rev 2001;22:477–501; Boonen S et al Osteoporos Int 2004;15:511–519; Dietary Reference Intakes for 

Calcium, Phosphorus, Magnesium, Vitamin D, and Fluoride. Washington, DC: Institute of Medicine, National Academy Press, 1997.

Evaluation, Treatment, and Prevention of Vitamin D Deficiency: 
an Endocrine Society Clinical Practice Guideline J Clin Endocrinol Metab 2011:96(7):1911–1930 



 GOLD STANDARD TECHNIQUE

o DEQAS
o VDSP
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GOLD STANDARD TECHNIQUE:  Liquid Chromatography Tandem  
Mass Spectrometry 

DEQAS (Vitamin D External Quality Assessment Scheme) 
VDSP (Vitamin D Standardization Program)



MEASUREMENT OF VITAMIN D LEVELS 

Should the biochemical assessment of serum 25(OH)D levels be done in the 
general population?

Should the biochemical assessment of serum 25(OH)D levels be done in the 
population at risk of hypovitaminosis D?

Is baseline serum 25(OH)D testing necessary in subjects candidates for 
pharmacological treatment for osteoporosis

MEASUREMENT OF VITAMIN D LEVELS 

Should the biochemical assessment of serum 25(OH)D levels be done in the 

Should the biochemical assessment of serum 25(OH)D levels be done in the 
?
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Is baseline serum 25(OH)D testing necessary in subjects candidates for 
pharmacological treatment for osteoporosis?



Sattar N, Welsh P, Panarelli M, Forouhi NG. Lancet 2012;379:95–6 
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MA et al. 
Med 1992;327:1637-42

Bolland MJ et al. Lancet Diabetes Endocrinol 2018; 6, 847

Intermittent dosages (every 4

Normal 25OHD levels achieved in <50%

Normal 25OHD levels achieved in <50%
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Lancet Diabetes Endocrinol 2018; 6, 847–858

Normal 25OHD levels achieved in <50%
Diabetic/Prediabetic pts

Obese (IGT) – T2D pts

T2D pts

Colorectal Adenomas
CKD hemodyalisis
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1. Should serum 25OHD assessment be done in the 

The InCHIANTI Study (n=976; >65yrs)

64.2%< 20 ng/ml

1. Should serum 25OHD assessment be done in the general population?

 as recently outlined by an updated 
report and systematic review for the 
US Preventive Services Task Force, 
study published to date evaluated   

(n=976; >65yrs)

study published to date evaluated   
the efficacy and safety of vitamin D 
supplementation according to a 
randomization performed on 
screening versus non-screening for 
vitamin D deficiency
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2. Should serum 25OHD assessment be done in the 

<20 ng/ml

(88.7% in winter)

(87.3% in winter)

•

•

•

•

•

•

Populations/conditions at risk of hypovitaminosis D

79.8%

81.9%

POINT Study

•

•

•

•

•

•

•

•

2. Should serum 25OHD assessment be done in the population at risk of hypovitaminosis D

Old people (≥ 75 yrs)

Institutionalized pts or conditions associated with inadequate solar exposure

Obesity

Pregnancy and breastfeeding

Metabolic bone diseases and other skeletal disorders

Vegan diet

Populations/conditions at risk of hypovitaminosis D

Vegan diet

Nervous anorexia

Chronic renal failure

Cancer (in particular breast, prostate, and colon)

Type 2 diabetes mellitus

Intestinal malabsorption and bariatric surgery

Drugs that interfere with the absorption or hepatic metabolism of vitamin

(antiepileptics, glucocorticoids, antiviral AIDS, antifungal agents, cholestyramine)

Cystic fibrosis
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2. Should serum 25OHD assessment be done in the 

A. Is there any direct evidence that
essential parameter for prescribing vitamin

B. In a population at risk of hypovitaminosis
basal 25(OH)D measurement maybasal 25(OH)D measurement may
toxicity?

C. In a population at risk of hypovitaminosis
measurement cost-effective?

2. Should serum 25OHD assessment be done in the population at risk of hypovitaminosis D

basal 25(OH)D levels represent an
vitamin D supplementation?

hypovitaminosis D is there evidence that the a
contribute in preventing potentialcontribute in preventing potential

hypovitaminosis D, is baseline 25(OH)D



 Theoretically, the goal of 25(OH)D testing 
the normalization of 25(OH)D levels, with potential skeletal, 
muscular or extra-skeletal benefits. 

 Although the majority guidelines consider the measurement of 
serum 25(OH)D levels as highly recommendable

2. Should serum 25OHD assessment be done in the 

serum 25(OH)D levels as highly recommendable
subjects defined at risk of hypovitaminosis D, 
evidence supporting a clear advantage 
assessment of the basal vitamin D status 

goal of 25(OH)D testing should be to facilitate 
levels, with potential skeletal, 

skeletal benefits. 

guidelines consider the measurement of 
as highly recommendable, at least in 

2. Should serum 25OHD assessment be done in the population at risk of hypovitaminosis D

as highly recommendable, at least in 
subjects defined at risk of hypovitaminosis D, there is no direct 
evidence supporting a clear advantage in performing an 
assessment of the basal vitamin D status 



Zittermann A, Ernst JB, Gummert JF, Börgermann J. Vitamin D supplementation, body weight and human 
serum 25-hydroxyvitamin D response: a systematic review. Eur J Nutr 2014;53:367
Zittermann A, Ernst JB, Gummert JF, Börgermann J. Vitamin D supplementation, body weight and human 

hydroxyvitamin D response: a systematic review. Eur J Nutr 2014;53:367–74. 



-Bidar S, et al. Nutrition 2014;30:975–85
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Variable response to vitamin D supplementation
(Increases in 25OHD following 2300 IU vitamin D daily for 4 months)

 Some patients experience little or no increase in serum 25OHD even following 
what is generaly considered a high dose vitamin D

Binkley N and Carter DG. Endocrinol Metab Clin N Am 2017;46:885–899

Variable response to vitamin D supplementation
(Increases in 25OHD following 2300 IU vitamin D daily for 4 months)

Is repeating 25OHD 
measurement at 4-6 
months after starting 

Some patients experience little or no increase in serum 25OHD even following 
what is generaly considered a high dose vitamin D-supplementation.

months after starting 
vitamin D supplementation 
a reasonable approach?
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Preoperative severe vitamin D deficiency is a significant independent risk factor 
for poorer functional outcome and quality of life after surgery for hip fractures

N= 664 pts
Age (77±9 yrs)

Sim DS et al. Osteoporos Int 2021;32:2217–2224

Preoperative severe vitamin D deficiency is a significant independent risk factor 
for poorer functional outcome and quality of life after surgery for hip fractures
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3. Is baseline 25OHD assessment necessary in patients candidates for 
pharmacological treatment for osteoporosis ?

 Indeed, the verification of the achievement of ”optimal” 25(OH)D levels 
before the start of anti-fracture therapy, where standard doses are used, 
might have some benefit for the effectiveness of the therapy itself
eventually prevent possible complications 
of intravenous regimens of bisphosphonates acute phase reaction).of intravenous regimens of bisphosphonates acute phase reaction).

 However, the cost-effectiveness of this approach remains to be 
demonstrated. Similar indications can be drawn in case of bone 
antiresorptive or anabolic treatment for other skeletal diseases. 

3. Is baseline 25OHD assessment necessary in patients candidates for 
pharmacological treatment for osteoporosis ?

verification of the achievement of ”optimal” 25(OH)D levels 
fracture therapy, where standard doses are used, 

might have some benefit for the effectiveness of the therapy itself and 
eventually prevent possible complications (i.e. hypocalcemia and, in case 
of intravenous regimens of bisphosphonates acute phase reaction).of intravenous regimens of bisphosphonates acute phase reaction).

effectiveness of this approach remains to be 
demonstrated. Similar indications can be drawn in case of bone 
antiresorptive or anabolic treatment for other skeletal diseases. 



Carmel AS, et al. Osteoporos Int 2012;23:2479–87. 
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Merlotti D et al. J Clin Endocrinol Metab, March 2020, 105(3):e466–e476
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Cholecalciferol 
50000 IU/weekly 

for 8 weeks
(before N-BP infusion)



NOTA 96

Whithout 25OHD 
measurement
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After 25OHD 
measurement



Nota 96 - Allegato 1
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