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Βιταμίνη D και ΣΔ:  

μία...ενδιαφέρουσα σχέση  

Καλλιόπη Κώτσα 

Έλλειψη βιταμίνης D, η νέα επιδημία; 

Διαχωρίζοντας τα δεδομένα από την τάση  

για καθολική θεραπεία 
 



Sunlight: UV B —270-290 nm 

10 minutes of summer sun over the weekend without 
sunblock makes ~10,000 IU of Vitamin D 
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The role of parathyroid hormone and vitamin D in the metabolism of calcium. 1,25(OH)2D3, 1,25 dihydroxyvitamin 

D3; P-, phosphate; PTH, parathyroid hormone. (Modified from Boon NA, Colledge NR, Walker BR, Hunter JAA 

[eds]: Davidson's Principles & Practice of Medicine, 20th ed. Edinburgh, Churchill Livingstone, 2006, p. 772.) 
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Μυοσκελετικό 

 οστεοβλάστες 

 οστεοκύτταρα 

 κύτταρα χόνδρων 

 γραμμωτοί μύες 

 

Κατανομή των VDR 

στους ιστούς 

 

Καρδιαγγειακό 

 ενδοθήλιο 

 λείες μυϊκές ίνες 

 μυοκάρδιο 

Ανοσολογικό σύστημα 

 T και Β κύτταρα 

 μακροφάγα 

 ουδετερόφιλα 

Ενδοκρινικό 

 παραθυρεοειδείς 

 β κύτταρα παγκρέατος 

 θυρεοειδής 

Νεφρός 

 ποδοκύτταρα 

 μεσαγγειακά κύτταρα 

 σπειραματικά κύτταρα 

Συνδετικός ιστός 

 ινοβλάστες 

 διάμεσα κύτταρα 

Άλλα συστήματα 

 εξωκρινικό 

 νευρολογικό 

 αναπαραγωγικό 

Άλλα συστήματα 

 επιδερμίδα 

 ήπαρ 

 γαστρεντερικό 

 αναπνευστικό 

ΚΑΤΑΝΟΜΗ ΤΩΝ VDR ΣΤΟΥΣ ΙΣΤΟΥΣ 



ΕΝΔΟΚΡΙΝΙΚΕΣ ΚΑΙ ΠΑΡΑΚΡΙΝΙΚΕΣ ΔΡΑΣΕΙΣ ΤΗΣ 1,25-dihydroxyvitamin D (1,25[OH]2D) 

Holick M F Mayo Clin Proc. 2006;81:353-373 

© 2006 Mayo Foundation for Medical Education and Research 



Ανεπάρκεια βιταμίνης D  

http://www.ajcn.org/content/vol87/issue4/images/large/ajc0040826210003.jpeg


Diabetes: A global emergency 



Diabetes around the world 



Type 2 DM: pathogenesis 







Σημαντικά κλινικά ερωτήματα 

✤ Προδιαθέτει η έλλειψη βιταμίνης D σε ΣΔ; 

 

✤ Η αναπλήρωση με βιταμίνη D προλαμβάνει το ΣΔ; 

 

✤ Η χορήγηση βιταμίνης D βελτιώνει το γλυκαιμικό έλεγχο; 



Serum Vitamin D and Subsequent 
Occurrence of Type 2 Diabetes  

Men had higher serum vitamin D concentrations than women and showed a reduced risk of type 2 diabetes in 
their highest vitamin D quartile. The relative odds between the highest and lowest quartiles was 0.28 (95% 
confidence interval = 0.10-0.81) in men and 1.14 (0.60-2.17) in women after adjustment for smoking, body mass 
index, physical activity, and education. Men in the highest quartile of serum vitamin D had an 82% lower risk 
compared with those in the lowest quartile after adjustment for body mass index, physical activity, smoking, and 
education.  

    Knekt: Epidemiology, Volume 19(5).September 2008.666-671 

 

Two nested case-control 

studies, collected by the 

Finnish Mobile Clinic in 

1973–1980. During a 

follow-up period of 22 

years, 412 incident type 

2 diabetes cases 

occurred, and 986 

controls were selected 

by individual matching.  



Pittas AG et al, Diabetes Care, 33(9) 2010 

Nested case-control study conducted among 608 women with newly diagnosed type 2 

diabetes and 559 control subjects in the Nurses' Health Study,   

Association between baseline plasma 25-OHD concentration and risk of incident diabetes. 

Higher levels of plasma 25-OHD were associated with a lower risk for type 2 diabetes. 

 The odds ratio for incident type 2 diabetes in the top (median 25-OHD, 33.4 ng/ml) versus the 

bottom (median 25-OHD, 14.4 ng/ml) quartile was 0.52 (95% CI 0.33–0.83).  

The associations were consistent across subgroups of baseline BMI, age, and calcium intake. 
 



Copyright ©2007 The Endocrine Society 

Pittas, A. G. et al. J Clin Endocrinol Metab 2007;92:2017-2029 

 Adjusted relative risk of incident type 2 DM in the Nurses Health Study by calcium and 
vitamin D intake (52 ) 



Levels of vitamin D and cardiometabolic disorders:  

Systematic review and meta-analysis  

Parker J et al, Maturitas, 2009 



Factors Contributing to Low 
Vitamin D Levels in Diabetes 

Penckofer et al, 2008 



Σημαντικά κλινικά ερωτήματα 

Η αναπλήρωση με βιταμίνη D προλαμβάνει το ΣΔ; 



Effect of vitamin D supplementation on insulin resistance and glycaemic control in prediabetes: a 
systematic review and meta‐analysis 

Mean difference (95% CI) in the change of homeostatic model assessment of insulin resistance 
for vitamin D supplementation and control 

Diabetic Medicine 

Volume 33, Issue 3, pages 290-299, 6 OCT 2015 DOI: 10.1111/dme.12893 

http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0002 

A total of 10 randomized controlled trials were included. Vitamin D did 

not significantly improve homeostatic model assessment of insulin 

resistance  

http://onlinelibrary.wiley.com/doi/10.1111/dme.2016.33.issue-3/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0002
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0002
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0002
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0002
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0002
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0002


Effect of vitamin D supplementation on insulin resistance and glycaemic control in prediabetes: a 
systematic review and meta‐analysis 

Mean difference (95% CI) in the change of 2-h oral glucose tolerance test plasma glucose 
(mmol/l) for vitamin D supplementation and control. 

 

Diabetic Medicine 

Volume 33, Issue 3, pages 290-299, 6 OCT 2015 DOI: 10.1111/dme.12893 

http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0003 

Eight studies, with 1093 subjects (549 subjects in vitamin D and 544 subjects in control 

groups), contributed data on the effect of vitamin D supplementation on 2-h plasma 

glucose after OGTT. Again, vitamin D supplementation failed to show a significant effect 

on 2-h plasma glucose after OGTT 

http://onlinelibrary.wiley.com/doi/10.1111/dme.2016.33.issue-3/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0003
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0003
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0003
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0003
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0003
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0003


Effect of vitamin D supplementation on insulin resistance and glycaemic control in prediabetes: a 

systematic review and meta‐analysis  
Mean difference (95% CI) in the change in fasting plasma glucose (mmol/l) for vitamin D 

supplementation and control. 
 
 

Diabetic Medicine 

Volume 33, Issue 3, pages 290-299, 6 OCT 2015 DOI: 10.1111/dme.12893 

http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0004 

The effect of vitamin D supplementation based on baseline 25(OH)D 

was inconclusive. 

http://onlinelibrary.wiley.com/doi/10.1111/dme.2016.33.issue-3/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0004
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0004
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0004
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0004
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0004
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0004


Effect of vitamin D supplementation on insulin resistance and glycaemic control in prediabetes: a 

systematic review and meta‐analysis  
Mean difference (95% CI) in the change of HbA1c (mmol/mol) for vitamin D supplementation and 

control. 
 
 

Diabetic Medicine 

Volume 33, Issue 3, pages 290-299, 6 OCT 2015 DOI: 10.1111/dme.12893 

http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0005 

The effect of vitamin D supplementation based on baseline 25(OH)D 

was inconclusive. 

http://onlinelibrary.wiley.com/doi/10.1111/dme.2016.33.issue-3/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0005
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0005
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0005
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0005
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0005
http://onlinelibrary.wiley.com/doi/10.1111/dme.12893/full#dme12893-fig-0005


✤ Η πλειοψηφία των μελετών 
παρατήρησης στηρίζει τη δράση της 
βιταμίνης D 

✤ Ωστόσο, κάποιες μελέτες ήταν 
ουδέτερες 

✤ Λίγες μελέτες παρέμβασης δεν 
απέδειξαν όφελος (σχεδιασμός;) 

 Βιταμίνη D και ΣΔ2  



Σημαντικά κλινικά ερωτήματα 

 

✤ Η χορήγηση βιταμίνης D βελτιώνει το γλυκαιμικό έλεγχο; 



a modest reduction of 

HbA1C after vitamin D 

treatment in adults with 

type 2 diabetes 

albeit with substantial 

heterogeneity between 

studies and no difference 

in FBG 

Vitamin D supplementation 

could be effective at improving 

glycemic control 

in vitamin D deficient or non-

obese type 2 diabetes patients 











Τι συμβαίνει στο ΣΔ1; 



 

Role of vitamin D in the pathogenesis of type 1 Diabetes Mellitus 

Palomer et al, Diabetes, Obesity and Metabolism, 2008 



Vitamin D & Type 1 diabetes - Seasonal and 
geographical variation 

✤ Some evidence for north-south gradient 

✤ exceptions (e.g. Sardinia) 

✤ association diluted by variations in genetic susceptibility? 

 

✤ Little evidence for seasonal variation by time of birth in diabetic 
cases or according to season of the onset of the disease 

✤ multifactorial disease, latency may be long 

✤ confounded by use of vitamin D supplements, recommended 
during the dark seasons of the year 

 



Vitamin D & Type 1 diabetes      
-Studies in animals and humans 

✤ Type 1 diabetes prevented by 1,25-(OH)2D in 
animal models  

 

✤ Some evidence for protective effect in humans 

✤ only a few studies published to date 



Vitamin D & Type 1 diabetes      
- Relevant time window? 

✤ Pregnancy  

✤ mothers cod liver oil consumption  diabetes risk   

✤ Infancy 

✤ any vitamin D supplementation   diabetes risk  

✤ dose of supplementation   diabetes risk  

✤ vitamin D deficiency  diabetes risk   

 

✤ Childhood ? Adolescence? Adulthood?   

 



Intake of vitamin D and risk of type 

1 diabetes: a birth cohort study 

Elina Hyppönen, Esa Läärä, Antti Reunanen,  

Marjo-Riitta Järvelin, Suvi Virtanen  

Lancet 2001;358:1500-1503 



Northern Finland 1966 Cohort Study 

✤ All pregnant mothers in the two northernmost 
provinces of Finland (Oulu and Lapland) with 
expected date of delivery in 1966 invited to 
participate   -> 12,058 live births 

 

✤ Information on vitamin D intake/status collected at 1 
year of age (n=10, 366) 

 

✤ Follow-up for type 1 diabetes up to December 1997 

 
Hyppönen et al. Lancet 2001;358:1500-

1503 



Hyppönen et al. Lancet 2001;358:1500-

1503 

Incidence of type 1 diabetes by use of 

vitamin D supplements in infancy 

* Adjusted for neonatal, social and anthropometric factors.  



† Dose has been presented for infants receiving vitamin D regularly 

Hyppönen et al. Lancet 2001;358:1500-

1503 

Incidence of type 1 diabetes by 

dose of vitamin D supplementation 

* Adjusted for neonatal, social and anthropometric factors.  



Hyppönen et al. Lancet 2001;358:1500-

1503 

Incidence of type 1 diabetes by suspected 

rickets in infancy 

* Adjusted for neonatal, social and anthropometric factors.  



Associated temporal changes?  

(in Finland) 

✤ Increasing incidence of type 1 diabetes 

 

✤ Dose reduction in infant vitamin D recommendations 

 1956:    4000-5000 IU  

 1964:   -> 2000 IU 

 1975:    -> 1000 IU 

 1992:    -> 400 IU 

✤ Changes in the compliance of giving vitamin D? 

✤ Increase in the incidence of rickets during 1980s 

AND 







✤ Η πλειοψηφία των μελετών 
παρατήρησης στηρίζει τη δράση της 
βιταμίνης D 

✤ Ωστόσο, κάποιες μελέτες ήταν 
ουδέτερες 

✤ Χρειάζονται μελέτες παρέμβασης 
(σχεδιασμός;) 

ΣΔ 1 και βιταμίνη D  



The BIG public health question 

...the intake is too low only to prevent the destructive 
autoimmune reaction in susceptible individuals ? 

...the intake is too low to prevent human immune 
system from developing/working optimally ? 

OR  

IF the association between vitamin D 

and type 1 diabetes is shown to be 

causal, is it because... 



Κυριότερες αμφιβολίες-ασάφειες 

✤ Προβλήματα στο σχεδιασμό των μελετών     

✤ Σχέσεις 25(ΟΗ)D με 1,25 (ΟΗ)2D και PTH  

✤ Σχέση 25(ΟΗ)D με άλλες παραμέτρους (ΒΜΙ, σωματική άσκηση) 

✤ Γενετικοί παράγοντες (SNPs DBP) 

✤ Τοπική παραγωγή 1,25(ΟΗ)2D σε σχέση με συγκέντρωση στο αίμα 





The aim of this study was to examine the role of PTH / Vit D axis on glucose homeostasis in 

elderly persons with prediabetes (preDM). 

 

Subjects / Methods: Patients with preDM (n = 144) and healthy age-matched controls (n = 81) 

with normal fasting glucose were included in this cross-sectional study. Study parameters 

included anthropometric characteristics, morning fasting glucose (FPG), insulin (FPI), PTH, 25-

hydroxyvitamin D [25(OH)D], Homeostasis Model Assessment of Insulin Resistance (HOMA-

IR) and Homeostasis Model Assessment of β-cell function (HOMA-β). Both groups were 

stratified into subgroups according to Vit D status and tertiles of PTH. 

 

 

Accepted for publication 9/2017 in Diabetes and Vascular Disease Research 

The combined effect of vitamin D and parathyroid hormone 

concentrations on glucose homeostasis in older patients with 

prediabetes: a cross-sectional study 
 

Spyridon N. Karras 1, Panagiotis Anagnostis 2, Vasiliki Antonopoulou 1, Xanthipi 

Tsekmekidou 1, Theocharis Koufakis 1, Dimitrios G. Goulis 2, Pantelis Zebekakis 1, 

Kalliopi Kotsa 1 

 

•Division of Endocrinology and Metabolism, First Department of Internal Medicine, 

Medical School, Aristotle University of Thessaloniki, AHEPA Hospital, Thessaloniki, 

Greece  

•Unit of Reproductive Endocrinology, First Department of Obstetrics and Gynecology, 

Medical School, Aristotle University of Thessaloniki, Greece 



Vit D deficiency was prevalent in both groups. Eighty-two participants 

(57%) in the preDM group, and 56 in NFG group (69%) were 25(OH)D 

deficient (p = 0.451). Participants, with vit D deficiency, did not differ 

according to FPG and FPI as well as HOMA-IR and HOMA-β, 

compared with those who were vit D sufficient, for both PreDM and 

NFG groups. 



PTH subgroups did not differ in relation to HOMA-IR, HOMA-β and 

insulin, concentrations, after accounting for the demographic covariates 

for NFG group. However, in the PreDM group, FPG differed 

significantly across PTH tertiles, increasing from the 1st to 2nd to 3rd 

tertile (p = 0.011, across all groups), after adjusting for age, gender, 

BMI and season of sampling. No differences in parameters of glycemic 

homeostasis were observed among other subgroups of PTH tertiles.   



There was an increasing trend for both FPI and FPG according to PTH tertiles, which resulted 

in significantly higher concentrations in participants classified as vit D deficiency / PTH 3rd 

tertile compared to all other groups (p = 0.031 and 0.027, respectively). Participants with vit D 

sufficiency / PTH 3rd tertile demonstrated increased FPI concentrations (p = 0.015), compared 

with those with vit D sufficiency / PTH 1st - 2nd tertile, after adjustment for age, gender, BMI and 

season of sampling. Participants with vit D sufficiency / PTH 3rd tertile had increased FPG 

compared with those with vit D sufficiency / PTH 1st - 2nd tertile (p = 0.024) and those with vit D 

deficiency / PTH 1st - 2nd tertile (p = 0.018). HOMA-IR was significantly higher in PreDM group 

in the vit D deficiency / PTH 3rd tertile (p = 0.039) compared to all other groups. These results 

were also evident (p = 0.038) for participants with vit D sufficiency / PTH 3rd tertile, compared 

with participants with vit D sufficiency / PTH 1st -2nd tertile. No statistical differences for HOMA-

β were observed among groups. 



NEW EMERGING CALCIOTROPIC 
HORMONES NORMS FOR METABOLIC 

COMPLICATIONS? 

✤ Or in other words……… 

✤ the Vitamin D metabolic system needs its ……”TSH” in analogy with 
the thyroid hormone system to accurately and finely tune and estimate 
levels and therapeutic results!!!!!! 



Copyright ©2001 The Endocrine Society 

Lips, P. Endocr Rev 2001;22:477-501 

Serum 25(OH)D measured in elderly people in 16 European centers 
participating in the Euronut SENECA Study.  

The lowest values 

were found in 

Greece, Spain, and 

Italy  











Σε ποιούς μετράμε επίπεδα βιτD;  

✤ Σε όλους 

✤ Σε κανέναν - απλώς δίνουμε 
υποκατάσταση σε όλους 

✤ Σε ομάδες υψηλού κινδύνου 



What are the optimal 25-(OH)-D levels? 

Defficiency: <10 ng/mL 

Insufficiency: ≥10 and <20 ng/mL  

Partial Insufficiency: ≥20 to <30 ng/mL  
 

Adequate levels 
 ≥30 and <120 ng/mL?????  

Toxic levels>120 ng/mL???  
 

Most adults will eventually need vitamin D supplements due to insufficient sun exposure 

and dietary habits that do not support 25-(OH)-D level  ≥30 ng/mL all year through 

  

800 IU/day vitD3 seems to be adequate to support ADEQUATE levels 
 

Adequate levels are???   
 



Vitamin D actions in pancreatic and immune cells suggest a possible 

protective or/and adjunctive role in T2DM prevention and treatment 

 

Data have been inconsistent due mainly to study design 

 

More consistent data for T1DM have made supplementation necessary 

for treatment and prevention of the disease(i.e. during pregnancy and for 

exclusively breast-feeding mothers) 

 

There are problems with existing measurement methods and optimal 

cut-off values and therefore universal substitution cannot be advised (for 

now…..) 

 

Risk assessment scores should be developed 

   

Combining vitamin D values with other parameters (i.e.PTH) may help in 

the future. 

Συμπεράσματα 




