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loTOoPIKN AVaOoKOTTNON

> Hpco‘n] nspwpa(pn paxu‘lﬁag oo Erdswyn Pt D,
&ywe tov 17° aw@va amwoé Tovg Daniel Whistler (1645)
kov Francis Glisson (1650).

> H peyain erovaoctoon o1 olaicTOON TGS 6YEGTS
neTalvy payitioag kot frrapivig D onuaiodnke v
neplooo 1910 — 1930.

» To 1923 o1 Goldblatt ko1 Soames améoeiCay 0TL N Pur
D mapayetor pe v emiopaon tns nAMoKNS
aKTLVOPOoALaC 6TV 7-080V0POYOANGTEPOAT] TOV
0EpuaToc.

> H ymukn oopn g Prrapivie D weprypaepnke to
1930 amo Tov A. Windaus 610 TAVETIGTI|LLO TOV
Gottingen
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{ 1ATPIKO TTPOCKNVIO

v 1NG 6VGYETIONG HETAED NELOUEVOY anmsX(ov 25 (OH) D3
KOl KOKNG LVOCKEAETIKIG VYELOG

v INE TPOSPUTIS OYETIKG dramicTmong 0t N Prrapivy wails
CNUOVTIKO POAO GE OLAPOPES YPOVIES VOGOVS 0TS XAl —
KAN- KapKivo

v NG oNROVTIKNG a0ENON S TOV TPOGOOKIHOV ETIPimoNS Kot
EMOUEVOS TOV YNPASKOVTOS TANOVGHOV

v KoL TEAOG AOYM TNG << EMGTPOPNS >> TOV PUYITICHOV KO
TNG 0GTEONUAUKLOS
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METABOAIKEZ AEITOYPTIEZ NEYPOMYIKEZ AEITOYPIIEL
Holick MF Osteop Int 1998;8(suppl 2):524-S29.
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Presentation Notes
Upon exposure to ultraviolet irradiation, 7-dehydrocholesterol or provitamin D3 in the skin is converted to previtamin D3, which is subsequently isomerized to the more stable vitamin D3 via a thermally-induced transformation.3,30  Both vitamin D3 formed in the skin or provided in the diet and vitamin D2 derived from dietary sources and multivitamins are hydroxylated in the liver to 25(OH)D, the major circulating form of vitamin D.24,31  25(OH)D, which is biologically inert at physiologic concentrations, is hydroxylated in the kidney to 1,25(OH)2D, the major biologically active form of vitamin D.  Production of 1,25(OH)2D is regulated by PTH and serum phosphate levels.31,32   When vitamin D concentrations are inadequate, 1,25(OH)2D increases intestinal absorption of calcium and phosphorus and, in concert with PTH, mobilizes calcium and phosphorus stores from bone to maintain serum calcium and phosphorus levels adequate for bone health and metabolic and neuromuscular functions.4,5,32
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Presentation Notes
The active form of vitamin D, 1, 25-dihydroxy vitamin D3 [1,25(OH)2D3], is formed in a multistep pathway. Following cutaneous production or intestinal absorption from dietary sources, vitamin D3 is transported to the liver, where it undergoes hydroxylation at C-25 by a cytochrome P450C25 hydroxylase to yield the main circulating form, 25(OH)D3. Subsequent hydroxylation at the C-1 position by a renal P450C1 hydroxylase produces the hormonally active [1,25(OH)2D3]. The lipophilic [1,25(OH)2D3] is transported in the blood to target cells bound to a vitamin-D-binding protein (DBP). Most of the pleiotropic, long-term actions of [1,25(OH)2D3] are mediated by binding to a nuclear high-affinity receptor (vitamin D receptor, VDR) in complex with the 9-cis-retinoic acid receptor (RXR). The activated VDR–RXR complex binds to a vitamin-D response element (VDRE) located in the promoters of some genes. This process is associated with the recruitment and assembly of nuclear proteins that function as co-activators. This complex is now ready for contact with the transcription machinery and with RNA polymerase II poised at the transcription-initiation site. Circumstantial evidence indicates that [1,25(OH)2D3] might also bind to a membrane-bound receptor (mVDR). The molecular properties of this putative membrane receptor remain to be clarified. Activation of mVDR might result in the rapid opening of a G-protein-coupled membrane-bound calcium channel; the influx of calcium into the cell results in a series of events, some of which are described 
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Best Practice & Research Clinical Endocrinology & Metabolism 2011; 25:561-572
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Presentation Notes
Regulation of calcium and vitamin D homeostasis. A reduction in extracellular Ca2+ levels stimulates the release of PTH, which induces calcemic responses (blue arrow) and promotes the formation of the active form of 1,25(OH)2D (black arrow). This hormone increases calcium absorption in the intestine, calcium reabsorption in the kidney and calcium release from bone (green arrows); and initiates negative feedback loops to avoid hypercalcemia (red arrow).

http://www.bprcem.com/article/S1521-690X(11)00058-3/abstract�
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Presentation Notes
Direct and indirect effects of 1,25(OH)2D on bone homeostasis. The role of 1,25(OH)2D in bone homeostasis is largely indirect by controlling serum calcium and phosphate levels; calcium via increased intestinal absorption and phosphate via the suppression of PTH. However, 1,25(OH)2D does exert paracrine and endocrine effects on chondrocytes and regulates indirectly, via the osteoblasts, the formation of osteoclasts and the mobilization of HSC, as schematically depicted.

http://www.bprcem.com/article/S1521-690X(11)00058-3/abstract�
http://www.bprcem.com/article/S1521-690X(11)00058-3/abstract�
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N ATrapaitnTn viaA :
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» Ynodoxeic Brrtapivne D dtamiotwvovtot EKTOC Ao TOUC
KAQGOLKOUC LoToUC, Ttov oXetilovtol HE TNV KAQOOLKA
dpaon tnc, Kot o€ AAAOUC LOTOUC IOV OoXETI{OVTOL ME
TLC MN-KAQLOOLKEC SPAOCELC TNC.

» Avutol ot pn-kAaootkoli Lotol armoteAouUv nttbavouc
oToXou¢ dpaonc Tou evepyoul HeTafoAitn TnG
Bitapivneg D, tTnv 1,25(0H)2D.

» EmunA€ov noAAol armnod touc Lotol¢ autouc SLaBETouV
1o £viupo CYP27B1 kot EMOMEVWCE £XOUV TRV LKAvVOTNTOL
va rtapayouv thv 1,25(0H)2D amro tnv kukAodpopouaca
Bitapivn D.
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Presentation Notes
Genes involved in the vitamin D pathway. Vitamin D3 comes from the diet but is mostly produced in the skin by the photolytic cleavage of 7-dehydrocholesterol. From vitamin D3, two enzymatic activation steps are required to produce the biologically active form of vitamin D [1α,25-(OH)2 D3]. CYP27A1 and CYP2R1 genes encode enzymes with 25-hydroxylase activity that catalyze the C-25 hydroxylation of vitamin D3. A final activation enzyme encoded by CYP27B1 subsequently catalyzes the rate-limiting C-1 hydroxylation step in 1α,25-(OH)2 D3 synthesis. The later enzyme is tightly-regulated in the kidney by calcium homeostatic signals, but also strongly induced by immune inputs (e.g. TLR signaling) in many cells of the immune system [12] (not depicted). The active form of vitamin D, 1α,25-(OH)2 D3 (orange triangle), is then transport to vitamin D target cells by the vitamin D binding protein (encoded by the GC locus) or is metabolically inactivated by the 24-hydroxylase enzyme (encoded by the CYP24A1 locus). In vitamin D target cells, 1α,25-(OH)2 D3 translocates to the nucleus and binds to the vitamin D receptor (VDR). The ligand/receptor complex binds vitamin D response element (VDRE) located in the promoter region of target genes. The DNA-bound complex interacts with nuclear coregulators, such as SKIIP [33], and alters the rate of gene transcription. Five genes having a VDRE or/and being transcriptionally regulated by vitamin D stimulation are shown (blue square). Genes selected for genotyping in the SLSJ study are circled in blue.
10:98 
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Mn KAaoolKol LOTOL OTOXOL
PYOMIZH THZ OPMONIKHZ NAPATQrHz.

PTH: H 1,25(0H)2D avaotéAAeL tn cUvOeon kat €kkpion tn¢ PTH kat avaotéAAEL Tov

TtOA/GHO TWV TLOLPAOUPEOELSLKWV KUTTAPWV.
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Presentation Notes
(a) η 1,25(OH)2D αναστέλλει τη παραγωγή της  PTH και της  ρενίνης ενώ διεγείρει τον  FGF23 και την ινσουλίνη.  Η PTH και ο FGF23 στη συνέχεια ρυθμίζουν την παραγωγή της 1,25(OH)2D από το νεφρό, η PTH διεγείρει ενώ η FGF23  την αναστέλλει . (b) η ινσουλίνη επίσης διεγείρει την  παραγωγή της 1,25(OH)2D
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Endocrine and autocrine or paracrine functions of 1,25-OH2D)
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Presentation Notes
Endocrine and autocrine or paracrine functions of 1,25-dihydroxyvitamin D (1,25[OH]2D). The kidneys serve as the endocrine organ to convert 25-hydroxyvitamin D (25[OH]D) to 1,25(OH)2D. 1,25(OH)2D carries out its calcium-regulating functions for bone health by stimulating intestinal calcium and phosphorus absorption. The circulating levels of 1,25(OH)2D can also potentially influence the activity of other tissues and cells that have a vitamin D receptor (VDR) and have no function in regulating calcium homeostasis and bone health. These include, among others, the heart skeletal muscle, active T and B lymphocytes, breast, colon, and prostate. In addition, a multitude of in vitro studies with human and animal cells have shown that most tissues and cells not only express the VDR but also express the same 1α-hydroxylase as the kidney. Thus, it has been suggested that most cells, including lung, colon, prostate, and breast, locally produce 1,25(OH)2D3 to help regulate a variety of cellular functions including growth and differentiation. This may help explain the epidemiological evidence that sun exposure at lower altitudes and higher serum levels of 25(OH)D are related to a decreased risk of a wide variety of chronic illnesses. It has been speculated that when 25(OH)D levels are above 30 ng/mL this serves as the substrate for the external 25(OH)D3-1α-hydroxylase to produce 1,25(OH)2D in the colon, prostate, breast, and lung to modulate cell growth and reduce risk of the cells becoming malignant.
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Classification of vitamin D status by serum
level of 25-hydroxyvitamin D (25-OH-D)

Serum 25-OH-D, Level of
ng/mL Category evidence
<10 Vitamin D deficiency 3
10-30 Vitamin D insufficiency* 2
> 30 Desirable vitamin D status 3
> 100 Potential adverse effects 2

"Assumes that serum 25-OH-D is measured by a clinical laboratory
participating in an external quality assurance program.

¥ Insufficiency” is a milder form of deficiency and should preferably be
termed “suboptimal vitamin D status.”


http://www.cmaj.ca/�
http://www.cmaj.ca/authors/�
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"We estimate that vitamin D deficiency is
the most common medical condition in the

world."
- Dr. Michael F. Holick, vitamin D expert
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In a cross-sectional, observational, international study
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Presenter
Presentation Notes
The findings of an international epidemiologic study indicate that �vitamin D inadequacy is highly prevalent among postmenopausal women with osteoporosis throughout the world, even in regions with ample sunlight. This cross-sectional, observational, single-visit study enrolled 2589 postmenopausal women with osteoporosis between May 2004 through March 2005 who were living independently within the community in 18 countries in Europe, Latin America, the Middle East, Asia, and Australia.7 Vitamin D inadequacy was defined by serum 25(OH)D level �<30 ng/ml.6
In 63.9% of these women, the serum 25(OH)D concentration was below 30 ng/ml, the threshold level recommended to maximize intestinal calcium absorption and prevent secondary hyperparathyroidism, and 48.7% had serum 25(OH)D levels below 25 ng/ml.8–10
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Presentation Notes
The findings of an international epidemiologic study indicate that �vitamin D inadequacy is highly prevalent among postmenopausal women with osteoporosis throughout the world, even in regions with ample sunlight. This cross-sectional, observational, single-visit study enrolled 2589 postmenopausal women with osteoporosis between �May 2004 through March 2005 who were living independently within �the community in 18 countries in Europe, Latin America, the Middle East, Asia, and Australia.7 Vitamin D inadequacy was defined by �serum 25(OH)D level <30 ng/ml.6 
The mean 25(OH)D concentration among the study population as �a whole was 26.8 ng/ml. Nearly 64% of the study population demonstrated a serum 25(OH)D concentration <30 ng/ml and approximately 31% had a concentration <20 ng/ml. (See previous slide.) The prevalence of vitamin D inadequacy (<30 ng/ml) was at least 53% in all five regions involved in the study and was highest in the Middle East (81.8%) and Asia (71.4%).6-8
Nearly 58.4% of the study participants used a medication approved for the treatment of osteoporosis, such as bisphosphonates, selective estrogen receptor modulator, calcitonin, or parathyroid hormone, and approximately 54.2% used vitamin D supplements.8


Mean serum 25(OH)D levels in Europe

v'Serum 25(0OH)D is higher in Northern Europe than in
Southern Europe and higher in Western than in Eastern.

v'The high serum 25(OH)D levels in Norway and Sweden
are probably due to a high intake of fatty fish and cod
liver oil.
v'The low serum 25(OH)D in Spain and Italy and Greece
may be due to more skin pigmentation and sunshine
avoiding behavior.

Source: Best Practice & Research Clinical Endocrinology & Metabolism 2011; 25:671-680 (D0I1:10.1016/j.beem.2011.06.007 )
ELSEVIER Copyright © 2011 Elsevier
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Presentation Notes
Mean serum 25(OH)D levels in Europe. The data come from different studies.14–28 A rectangle around the number indicates that it is a population-based study.
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Presentation Notes
The reduced exposure to sunlight and decreased dietary intake of vitamin D that occur with aging are among the factors that account for the high prevalence of vitamin D inadequacy in postmenopausal women.5,10,14,17  Other contributing factors include age-related reductions in cutaneous levels of 7-dehydrocholesterol and decreased ability of the skin to synthesize vitamin D.5,39,40
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Baseline characteristics in obese women and controls (mean

BW (kg)
BMI (kg/m?)
WC (cm)
FM%

250HD (ng/ml)

PTH (pg/m

TC (mg/dl)

TG (mg/dl)
LDL-C (mg/dl)
HDL-C (mg/dl)
ApoALl (g/liter)

ApoB (g/liter)
Lp(a) (mg/dl)
FBG (mg/dl)
FI (uU/ml)
HOMA index

Themistoklis Tzotzas, Fotini G. Papadopoulou et al, J Clin Endocrinol Metab. 2010 Sep;95(9):4251-7. Epub 2010

Obese 0 (n = 44)
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143 £ 69
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1.5+0.3

1.1+0.3
20.2+13.2

96 + 11
16.9+10.5

4.1+3.0

Controls (n = 25)

61.4+14.5
229+1.5
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23.8+8.7

46.9 £ 24.
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87 +49
116 £ 25
60+ 11
1.5+0.2

0.9+0.2
19.6 £14.3
91+11
79129
1.8+0.6
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<0.001
<0.001
<0.001
<0.001

0.006
0.87
0.13
<0.001
<0.001

P value
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Presentation Notes
Circulating concentratiuons of vitamin D in young adults who applied either a a sunscreen with sun protection factor 8 or a topical placebo cream followed by a simple whole- body exposure to 1 MED of simulated sunlight. 
Holick MF Am J Clin Nutr 60:619-30,1994
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JUVETTELEC TNC UTTOKALVLKNAG
avemapkeLac Brrapivne D

¥V aroppopnon acBeoTiou
A PTH
Vv BMD

A\ KivOUVOC KATAYHOTOG


Presenter
Presentation Notes
The reduction in intestinal calcium absorption associated with vitamin D inadequacy triggers the release of PTH, which mediates the mobilization of calcium from bone, resulting in a reduction in bone mineral density (BMD).4-7  This homeostatic response to vitamin D inadequacy may increase the risk of fractures even before overt clinical symptoms become apparent.8
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A schematic representation of the major causes of vitamin D deficiency and
potential health consequences..

CAUSES VITAMIN D DEFICIENCY [CONSEQUENCES
RN Schizophrenia
/ .
i\ SUNZLZ\ SUNSCREEN pepression
M\ MELANIN INFECTIONS
LATITUDE URI

WINTER B IFEW
Asthma
MEDICATIONS & SUPPLEMENTS & Wheezing Diseases

Antiseizure Medications

HBP
Glucocorticoids

CHD

@ The Amerivan Jorrnal of Clinical Nutriiton

Hepatic Failure

Rifampin ) AODM
HAART Renal Failure Syndrome X
St John’s Wart Nephrotic syndrome Autoimmune Diseases
Obesity Type 1 Diabetes CANCER
MS . Breast
Crohn Disease Colon
MALABSORPTION RA Prostate
Cro’hn Dise_ase Muscle weakness Pancreas
Whl[:-nple‘ Dlse'ase Muscle aches etc.
Cystic Fibrosis o
Celiac Disease Osteoarthritis

Liver Disease Ost orosis
steop I

Osteomalacia(Bone Pain)
Rickets

Holick M F, Chen T C Am J Clin Nutr 2008;87:1080S-1086S
©2008 by American Society for Nutrition
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Presentation Notes
A schematic representation of the major causes of vitamin D deficiency and potential health consequences. AODM, adult onset diabetes mellitus; CHD, coronary heart disease; FEV1, forced expiratory volume in 1 s; HAART, highly active antiretroviral therapy; HBP, high blood pressure; MS, multiple sclerosis; RA, rheumatoid arthritis; TB, tuberculosis; URI, urinary tract infection. 


IHowx €ivol Ta QUGLOAOYIKA
gninmeon Prropivng D mov
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The Endocrine Society’™s

CLINICAL|GUIDELINES

Evaluation, Treatment, and Prevention

of Vitamin D Deficiency:

An Endocrine Society Clinical Practice Guideline

First published in Journal of Clinical Endocrinology & Metabolism, July 2011, 96(7): 1911-1930,




KPITHPIA AZIOAOIMHZHZ

e Strong recommendations use the phrase
“we recommend” and the number 1

* \Weak recommendations use the phrase “we
suggest” and the number 2.

» + Indicate the quality of the evidence
+very low quality evidence ,

++ low quality

+++moderate quality

++++ high quality.



AIATNQ2ZH-1-

» Yvotyveton (recommend) éleyyog Yo
owamiotmon Eéalewyng Prrapivng D MONO
GE GTONO TTOV £YOVY TOPEYOVTES KIVOUVOV VO
EULPUVICOVV TNV EAAEWYT).

» Ae ovorverar (do not recommend), uétpnon
THG PrTouivyg, 6€ ATOUO TTOV OEY EYODV
apayovtes Kivovvoo (population screening)

(1, ++++).



AIATNQ2H-2-

»2vetveral (recommend) n uétpnen ths 25(0OH)D
GTO (LU0 TTPOKELNEVOD VO EKTIUNOEL N emapKELa N

pn g Prrapivyg D.

»Xav éhiewyn Brrapivng D opileton n katdoToon
ov N Twun ™6 25(0OH)D < 20 ng/ml xon cav
averapkea Prrapivng D erineoo tng 25(0OH) D
uetatv 21-29 ng/ml.

»2votveral (recommend) n pérpnon ™g
1,25(0OH)2D tov mAhdopatog vo yivetar MONO o¢g
CUYKEKPLUEVES KUTUOTUGELS

(1,++++).



[MaTi n 250HD3 ka1 ox1 n

1.250HD3

» O Xpovog nuioegiag (wng tng 250HD3 givau2-3
eBOouadeg evw NG 1,250HD3 TrEPITIOU 4 WPEGS

» H ouykévrpwon tng 1,250HD3 o& oxéon pE TV
250HD3 egival 1/1000 ka1 Ta eriTreda TG oxeTidovral
OTEVA ME Ta eTTiTTEdA TNGS PTH TOU aoBECTIOU KOI TOU
QWO Popou

» Ta gmrireda Tng 1,250HD3 oT10 aijpa dev avTtavakAouv
TA ETTITTEQO TNG BITAMiIVNG D

» TEAOG UTTAPXOUV TTEPITTITWOEIG ME EAAEIYN BiTapivng D
OTIG otroieg Ta etriTreda TG 1,250HD3 eival
QuUOoIoAoyIKa AGyw Tou B 1raBoug
uUtTTEPTTOPaBUPEOEIDICOU



EvOeieic HETPNONG TNG
25(0OH)D

e 'EYKUEG KOl ONAAJOUCEC YUVAIKES

e HAIKIWMPEVOI UE ICTOPIKO TITWOEWV

e HAIKIWMPEVOI UE ICTOPIKO UN
TPOUMOTIKWY KATOYHATWYV

 Maxvoapka TraidIa Kai eviAikeg (BMI 30
kg/m2)

e KOKKIWNATWONG VOO Ol

e AEpPWUAT
(1,++++).




Evosigeic perpnong tng 25(0OH)D

Rickets

Osteomalacia
Osteoporosis

Hepatic failure
Malabsorption syndromes
Cystic fibrosis

Inflammatory bowel
disease

Crohn’s disease

eBariatric surgery
eRadiation enteritis
eHyperparathyroidism
*Medications
Antiseizure
Glucocorticoids
AIDS medications
Antifungals
Cholestyramine

(1,++++).



Métpnon ™ 1,25(0OH)2D

» Xpovio. Ne@pikn Avemapketo

» Kimpovouika voonuoto HeE om@AELd POSPOPOV
» OYKOYEVIG 06GTEONUAOKIO,

» AvOekTikn ot Prropivy D payitioa

» XpOvio, KOKKIOUOT®MO1] VOST|UOTE OTTMS GAPKOEIOMON

KOl AEUQOROTO
(1,++++).



Recommended dietary intakes
of vitamin D for patients at
risk for vitamin D deficiency



0 to 6 months

6 to 12 months

1-3 yr
4-8 yr

9-13yr
14-18 yr
19-30 yr
31-50 yr
51-70 yr
>70yr

1,000 U (25 ug)
1,500 IU (38 pg)

2,500 I (63 ug)
3,000 W (75 ug)

4,000 U (100 ug)
4,000 IU (100 ug)
4,000 U (100 ug)
4,000 U (100 ug)
4,000 IU (100 ug)
4,000 U (100 ug)

Committee recommendations
for patients at risk for
vitamin D deficiency

Daily
requirement

400-1,000 W
400-1,000 U

600-1,000 U
600-1,000 U

600-1,000 U
600-1,000 U
1,500-2,000 U
1,500-2,000 U
1,500-2,000 U
1,500-2,000 U

UL

2,000 U
2,000 U

4,000 U
4,000 U

4,000 U
4,000 U
10,000 U
10,000 U
10,000 U
10,000 U




9-13 yr 600-1,000 U
14-18 yr 600-1,000 U
19-30 yr 1,500-2,000 I
31-50 yr 1,500-2,000 I
51-70 yr 1,500-2,000 I

> 70 yr L 1,500-2,000 I
PREGNANCY
14-18 yr 600-1,000 U
19-30 yr 1,500-2,000 I

31-50 yr 1,500-2,000 U

14-18 yr 600-1,000 U
19-30 yr 1,500-2,000 U
31-50 yr 1,500-2,000 U

Al, Adequate intake; EAR, estimated average requirement: UL, tclerable upper intake level.

~
]

a Mother’s requirement, 4 000-6,000 IU/d Imother’s intake for inkant’s requirement if infont is not receiving 400 IU/d).




Neoyva ko otdia nAwkiog
0-1 £€toug

3€ rtauda > tov 1

19-50 sTwv
eviAwkeg 50-70 kot 70+

2TLC EYKUEC I OTLC
yuvaikec mov OnAalouvv

2ta maxvoapko modLa
KoL OTOL ATOMLOL TTOU
Aappavouv pappaka

400 IU/H

600 IU/H

6001U/d
600 ko 800 IU/H,

600 IU/H

S1-n tputAaocia oon
Brtapivng

1000 IU/H

1000 IU/H
1500-2000 IU/H
1500-2000 IU/H Bwapivn D

1500-2000 IU/H



2ZUVIOTWHEVN NUEPNOIA TTPOCANYN BITAMIVNG

D og acOeveig TTou gpavifouv Kivdouvo
EAAEIYNG BITAMIVNG

2TA TTOXUOCOPKO TTaIdIA KOl

OTAO ATOMO TTOU AaMBAVOUV QAPUAKA, OTTWG
v AvTIETIANTITIKA,
v TAUKOKOPTIKOEION,
v AVTINUKNTIAQOIKA ,

v @dpuaka yia to AIDS TTPOTEIVETAI VA XOopnyouvTai
TOYAAXIZTON 0O1- TpittAdcia 66on BiTauivng
TTPOKEIMEVOU VA KAAU@OOUV O aVAYKEG O€
Bitapivn D (2++++)



Tolerable upper limits of vitamin D, which "should not be
exceeded without medical supervision,” include the

following:

e 1000 IU/H yia BpEpn €EwWg 6 unVwyv

e 1500 IU/H y1a BpEpn a1rd 6 HNVWYV £WG 1 £€TOUG
e 2500 IU/H y1a TTa1d1a nAIKiag 1 £wg 3 eTwV

e 3000 IU/H yia tra1d1a nAiKiag 4 €wg 8 eTwv

e 4000 IU/H y1a atopa nAikiag > 8 eTwv
(2, ++++)



2TPATHI'IKEZ OEPATIEIAZ KAI
MPOAHWYHX

e [ v Tpoinyn Ko Oepancia TS EALEWYNS

Prrapivng D cvetveton n yopnynon
Prrapivnig D21 D3

(2,++++)



AIOPOQ3IH THZ EAAEIWHE BITAMINHZ D (25(OH)D>30 NG/ML)

AOzH AOXH XYNTHPHXHX
AIAPKEIA

veoyvd kat taudid nAwkiog 0-  20001U/H Bu D3, 400-1000 IU/H
1 €Toug 6 EBSOUASES
1-18 eT@V 2000 IU/H Bt D3 600-1000 IU/H

TouAaxtotov 6 eBSopnAdeC

ZTOUG EVIAKES 6000 IU Brtapivng D3 /H 1500-2000 IU/H

HEXPLC OTOV va EMLTEVXO0UV

enineda 25(0H)D » 30 ng/ml

Ze MaXUoAPKOUG 1500-2000 1U/H 1500-2000 IU/H

Atopa pe cUvdépopo 1500-2000 IU/H 1500-2000 IU/H
duocanoppodpnong

PN P —



> NeppoAiBiaon cuoxeTiCeTal pE UTTEPBOAIKI)
TPOOCANWN aofBeoTiou ATTO CUNTTANPWHATA
ol1aTpoPnG.

»YWnAég doo¢ig Bitapivng D (>10,000 IU/H)

TTPOKAAOUV BAABN oTO VE@QPA KAl OTOUG I0TOUG.



OEPATMEIA KAI MPOAHWH
EAAEIWH2Z BITAMINHZ D

210V¢ ao0gveic pe eCOVEQPLKI TOPAYOYN
1,25(0OH)2D, cvetivetol mapokorovdnon
TOV emréomv ™S 25(OH)D ko Tov
0.0PEGTIOV TOV UINOTOS KOTA T OLUPKELX
yopniiynong Prrapivne D mpokeipévov va
aropevy0el vaepaocPeoTiopio (2,++++)



NONCALCEMIC BENEFITS OF VITAMIN

2voryverar n (recommend) yopnynon
Prrapivng D ywa mpoinyn TOV TTOGEOVY.

Ag evornyverar ((do not recommend) yopyynon
Prrouivyc D yio mpoinyn KapoloyyELoK®OV
VooV 1 PeAtioon TS morotnTos (oS

(2,++++)



2UVIOCTWHEVN NHEPNOIA TTPOCANYN

Bitapivng D og aocBeveig Trou eppaviouv
Kivouvo €AA&Iyng Bitapivng D

AV €IVUL YVOGTO ETL TOV TOPOVTOS EAV TO EXLTEON
™ Prrapivng D mov amwartovvron 6TiS OL0QPOPES,
NAKLOKES OLAOES, VLA T OLUGPAALGT) TNGS KUANS
HVO- GKEAETIKIG VYELOGS ELVUL KOV VO,
OLOUGPUALGOVY KU TIS 1] GKEAETIKES OPAGELS TG
Prrapivng D.

(2, ++++).



Disease Incidence Prevention by Serum 25(OH)D Level

Serum 25(0OH)D, ng/ml | 6 | 8 |10 |12 14 16 18

20122 24 26 28

30132 34 36|38

40 42 44 46 48

50 52 54 56 58

60 | 62 64 |66 68

Studies of Individuals

Cancers, all combined

Fractures, all combined

Falls, women

Breast Cancer 30% 83%
Ovarian Cancer 12% ! 17%

Colon Cancer 1 1 38% 60%

Non-Hodgkins Lymphoma 12%! 18%

Type 1 Diabetes 25% 66%

Multiple Sclerosis

Heart Attack (Men)

BerUym Referende Level|

Natural Experiments

Kidney Cancer

Endometrial Cancer

T |

49%

Rickets




REPORTBRIEF ' NOVEMBER 2010 INSTITUTE OF MEDICINE

OF THE NATIONAL ACADEMIES

Advising the nation/Improving health

For more Information visit www.lom.edu/vitamind

Dietary Reference
Intakes for Calcium
and Vitamin D




AvToavooca

VOGN LOTA

Erineoo Prrapivng D < 25 ng/ml
oc acOevelc ue évan
MEPLOGOTEPU, UTTO T

m)wtr(y)ua‘m VOOT|NOTO

aryn kot
. kKomoon


http://rds.yahoo.com/_ylt=A0PDoYAT95RMhWQAy0WJzbkF;_ylu=X3oDMTBqbjZwOGU3BHBvcwMzNgRzZWMDc3IEdnRpZAM-/SIG=1l9qrk6cb/EXP=1284917395/**http%3a//images.search.yahoo.com/images/view%3fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253Dcolon%252Bcancer%252Bimages%2526b%253D22%2526ni%253D21%2526ei%253Dutf-8%2526xargs%253D0%2526pstart%253D1%2526fr%253Dyfp-t-701-s%2526fr2%253Dsg-gac%26w=453%26h=450%26imgurl=www.ecureme.com%252Fatlas%252Fdata%252Fdis_images%252FColon_Cancer550_ab.jpg%26rurl=http%253A%252F%252Fwww.ecureme.com%252Fatlas%252Fdata%252FColon_Cancer550_ab.htm%26size=26KB%26name=Colon%2bCancer%26p=colon%2bcancer%2bimages%26oid=566c777e4dec29bd3d7fd23faf748a69%26fr2=sg-gac%26no=36%26tt=139000%26b=22%26ni=21%26sigr=11o8ulh88%26sigi=11slnpbed%26sigb=141bhs1kt�
http://rds.yahoo.com/_ylt=A0PDoYDE95RMNGYAFhWJzbkF;_ylu=X3oDMTBpcWpidGtpBHBvcwM4BHNlYwNzcgR2dGlkAw--/SIG=1l9rr5l7u/EXP=1284917572/**http%3a//images.search.yahoo.com/images/view%3fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253Dhuman%252Bcardiovascular%252Bsystem%252Bheart%2526fr2%253Dsg-rc%26w=500%26h=590%26imgurl=upload.wikimedia.org%252Fwikipedia%252Fcommons%252Fthumb%252F5%252F57%252FHeart_frontally_PDA.jpg%252F500px-Heart_frontally_PDA.jpg%26rurl=http%253A%252F%252Fen.labs.wikimedia.org%252Fwiki%252FHuman_Physiology%252FThe_cardiovascular_system%26size=50KB%26name=%252FThe%2bcardiovascu...%26p=human%2bcardiovascular%2bsystem%2bheart%26oid=8843bf5d1bab292d37c9c40a7a481174%26fr2=sg-rc%26no=8%26tt=4960%26sigr=12ccr2ns0%26sigi=1373fhbgc%26sigb=12qi1vae4�
http://rds.yahoo.com/_ylt=A0PDoTEE.JRMgw4Ab0yJzbkF;_ylu=X3oDMTBqYWdlNjBlBHBvcwMxOARzZWMDc3IEdnRpZAM-/SIG=1i91kpapu/EXP=1284917636/**http%3a//images.search.yahoo.com/images/view%3fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253Dfemoral%252Bneck%252Bfracture%2526ei%253Dutf-8%2526y%253DSearch%26w=1800%26h=2100%26imgurl=img.medscape.com%252Fpi%252Femed%252Fckb%252Femergency_medicine%252F756148-825363-418.jpg%26rurl=http%253A%252F%252Fwww.emedicine.com%252Femerg%252Ftopic198.htm%26size=595KB%26name=...%2bfemoral%2bneck...%26p=femoral%2bneck%2bfracture%26oid=9f9bb178c60c5eaa905eed0522018bcb%26fr2=%26no=18%26tt=3920%26sigr=11bfda5v8%26sigi=125i77uvn%26sigb=12memfsgi�
http://rds.yahoo.com/_ylt=A0PDoTEp.JRMKw0ApG2JzbkF;_ylu=X3oDMTBqajcycGpzBHBvcwMyNwRzZWMDc3IEdnRpZAM-/SIG=1leklpvb8/EXP=1284917673/**http%3a//images.search.yahoo.com/images/view%3fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253Dpancreas%2526b%253D22%2526ni%253D21%2526ei%253Dutf-8%2526y%253DSearch%2526xargs%253D0%2526pstart%253D1%26w=427%26h=207%26imgurl=www.dkimages.com%252Fdiscover%252Fpreviews%252F961%252F50312108.JPG%26rurl=http%253A%252F%252Fwww.dkimages.com%252Fdiscover%252FHome%252FHealth-and-Beauty%252FHuman-Body%252FEndocrine-System%252FPancreas%252FPancreas-1.html%26size=82KB%26name=...%2bhealth%2band%2bb...%26p=pancreas%26oid=d7509868331323a76ea31583d78e38da%26fr2=%26no=27%26tt=198000%26b=22%26ni=21%26sigr=13c1e5hmf%26sigi=11j7cbb2b%26sigb=135hii5p4�

250H vitamin D: Is it
the Universal Panacea
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» Evaluation, treatment, and prevention of vitamin D deficiency: an Endocrine Society
clinical practice guideline.

J Clin Endocrinol Metab. 2011 Jul;96(7):1911-30. Epub 2011 Jun 6.

Holick MF, Binkley NC, Bischoff-Ferrari HA, Gordon CM, Hanley DA, Heaney RP, Murad
MH, Weaver CM; Endocrine Society.

» IOF position statement: vitamin D recommendations for older adults.

Osteoporos Int. 2010 Jul;21(7):1151-4. Epub 2010 Apr 27.

Dawson-Hughes B, Mithal A, Bonjour JP, Boonen S, Burckhardt P, Fuleihan GE, Josse RG,
Lips P, Morales-Torres J, Yoshimura N.

» Vitamin D: Classical and Novel Actions

Best Practice & Research Clinical Endocrinology & Metabolism
Volume 25, Issue 4, Pages 531-702, 11-12 (August 2011)

Edited by R. Bouillon

» Vitamin D deficiency: a worldwide problem with health consequences.
Am J Clin Nutr. 2008 Apr;87(4):1080S-6S.
Holick MF, Chen TC.
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