Assoz. Prof. PD Dr. Karin Amrein, MSc
Abt. fur Endokrinologie & Diabetologie
Medizinische Universitat Graz




UBERBLICK

BASICS
KNOCHEN ~ MUSKEL

GERIATRIE  ICU

II\ I U

ONKOLOGIE
HERZ LUNGE
MORTALITAT

HAUT&HAAR LEBER



autocrine effects
(most tissues) Q

[ PN

To-hydroxylase

QA

lechvefose
intracellular endocrine effects
muscle 4~ 1. 25(0OH)2 Vitamin D . circulating

/ s blood pressure 1. 25(0OH)2 Vitamin D
cell proliferationldifferentiatio‘l/
blood vessels l

bone «+—

autoimmune processes _ _
calcium homeostasis

glucose metabolisation :
(absorption) HDO9

immunity




VDIRRKNOOKOUTUKO A LS

WT KO

P }0 &

B

Fig. 2. Phenotype of VDR knockout mouse BKO) compared to wildtype littermate
(WT; NMRI background strain) at the age of .5 (top) and 8.5 (bottom) months.

Keisala et al. Premature agifig in vitamin D receptor mutant
s : < gror srocriem Mol Biol. 2009 Jul;115(3-5):91-7

Bouillon R et al. Endocrine Reviews 2008; 29:726-776



and D,.*

Source

Natural sources

Salmon
Fresh, wild (3.5 oz)
Fresh, farmed (3.5 oz)

Canned (3.5 oz)
Sardines, canned (3.5 oz)
Mackerel, canned (3.5 oz)
Tuna, canned (3.6 0z)
Cod liver oil (1 tsp)
Shiitake mushrooms

Fresh (3.5 oz)

Sun-dried (3.5 oz)
Egg yolk

Exposure to sunlight, ultraviolet B
radiation (0.5 minimal
erythemal dose)

Vitamin D Content

About 600-1000 IU of vitamin D,

About 100-250 IU of vitamin D,
orD,

About 300-600 IU of vitamin D,
About 300 IU of vitamin D,
About 250 IU of vitamin D,
About 230 IU of vitamin D,
About 400-1000 IU of vitamin D,

About 100 IU of vitamin D,
About 1600 IU of vitamin D,
About 20 IU of vitamin D5 or D,
About 3000 IU of vitamin D,

WO KOWNTVAKIN IS BERES

Table 1. Dietary, Supplemental, and Pharmaceutical Sources of Vitamins D,

Holick M NEJM 2007



WASI$S EIEIN
VITAMINIEMANGEL?

Schwerer <12 ng/ml 30 nmol/I
Mangel

Defizienz <20 ng/ml <50 nmol/l
Insuffizienz 20-30 ng/ml | 50-75 nmol/l
Normal >30 ng/ml >75 nmol/l

Intoxikation >150 ng/ml | >375 nmol/l

Tab. 1.4: Gangigste Definition des Vitamin-D-Mangels
gemessen am 25(0OH)D Spiegel im Serum.



VITANNNN DI NNE ERFA PA

A GROSSE EUROP. ANALYSE (N = 55,844)

A 14 POPULATIONEN

A INDIVIDUEN IN VERSCHIEDENEN ALTERSGRUPPEN,
BREITENGRADEN & ETHNIZITATEN

A 13%: < 30NMOL/L (12 NG/ML)

A 40% < 50NMOL (20NG/ML)

A TEILS EXTREMES RISIKO IN SUBGRUPPEN MIT
DUNKLERER HAUT (3- BIS 71-FACH ERHOHT. RISIKO)

Cashman JD Am J Clin Nutr 2016
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Abb. 1.9: Klassifikation der Vitamin-D-Spiegel 204
gesunder Blutspender zwischen 18 und 65 Jahren. Die
Werte wurden tiber das ganze Jahr verteiltgemessen.

Amrein K; Vitamin D Mangel in Fallbeispielen. Uni-Med Verlag 2015
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AVITAMIN D IST EIN STEROIDHORMON
AVITAMIN D REGULIERT ~ 200 GENE

ACAVE AKTIVES / NATIVES VITAMIN D

ACALCITRIOL (AKTIVES VITAMIN D) WIRD NICHT
NUR IN DER NIERE PRODUZIERT

AVITAMIN D HAT NEBEN DER KALZIUM-
HOMOOSTASE VIELE ANDERE FUNKTIONEN
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Table 1. Overview of available vitamin D preparations, their characteristics, typical
indication, side effects and costs. CKD (chronic kidney disease).

typical daily dose indication and side effects costs
NATIVE vitamin D
unhydroxylated, inactive 400-4000 TU e vitamin D deficiency, osteoporosis inexpensive
rom of vitamin D3 (max 10,000 IU) therapy and prevention,
hypoparathyroidism, prevention of
calciol rickets [27]
unhydroxylated, inactive 400-4000 IU e hypercalcemia (rare) inexpensive
form of vitamin D, (max 10,000 IU)
ergocalciferol
vitamin D,

Prietl B Nutrients 2013
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ACTIVE vitamin D

hydroxylated, active form of 0.25-1.0 ng

vitamin D

1,25(0H),D

calcitriol

-dihydroxyvitamin Ds,

9

1,25-dihydroxycholecalciferol
analog: alfacalcidol

secondary hyperparathyroidism in expensive
advanced CKD [35],

hypoparathyroidism [36,37],
pseudohypoparathyroidism [38], not

in vitamin D deficiency
hypercalcemia/hyperphosphatemia is

not uncommon (dose dependent),

hypercalciuria, nephrocalcinosis

other active vitamin D analogs:
paricalcitol, doxercalciferol (vitamin D, analogs)
falecalcitriol, maxacalcitol (vitamin D; analogs)

secondary hyperparathyroidism in very
advanced CKD expensive
hypercalcemia may occur, but less

frequent compared with “older”

active analogs

Prietl B Nutrients 2013
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VIIAMIN D STATU

Amarkedly tanned lifeguardsé
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Owekks at a local swimming poolii

December 1971 RAPID COMMUNICATIONS Volume 33
TABLE I1*
Consumption Weekly Plasma
Age of D Weekly Exposure to 25-HCC
Group No. (years) (Units) Sunlight (hours) (ng/ml)
Normal
Volunteers 40 30.2 £12.9 2230 £ 1041 8.8+ 6.1 27.3 £ 11.8
giliary
Cirrhosis 4 1.5 - 55 2500 (est.) — 6.4 + 2.6%
8 18.5 £ 2.0 2895 + 677 53.0 £ 10.3 64.4 + 8,7%
* p<.001 + values represent mean + SD

Haddad, JCEM 1971



REVERSE KAUSALITAT!?!

KRANKHEIT

VITAMIN D RISIKO -




TABLE 2. Indications for 25(0H)D measurement
(candidates for screening)

RISKOQGRUPREN

g altere, Immobile Personen

- speziellim Pflegeheim

™ Schicht und Nachtarbeiter
W verschleierte Frauen |
I Schwangere und stillende Frauen

Rickets
Osteomalacia
Osteoporosis
Chronic kidney disease
Hepatic failure
Malabsorption syndromes
Cystic fibrosis
Inflammatory bowel disease
Crohn's disease
Bariatric surgery
Radiation enteritis
Hyperparathyroidism
Medications
Antiseizure medications
Glucocorticoids
AIDS medications
Antifungals, e.g. ketoconazole
Cholestyramine
African-American and Hispanic children and adults
Pregnant and lactating women
Older adults with history of falls
Older adults with history of nontraumatic fractures
Obese children and adults (BMI > 30 kg/m?)
Granuloma-forming disorders
Sarcoidosis
Tuberculosis
Histoplasmaosis
Coccidiomycosis
Berylliosis
Some lymphomas

B Menschenmit dunkler Hautpigmentierung

B adipose Personen

B Malabsorption

B Antiepileptikatherapie
W Stillkinder
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Abb. 10.6: CT-Thoraxbeimassiver Deformitdtinfolge
pathologischer Frakturen bei Osteomalazie. Abb. 10.3: Anatomie nach Magenbypass.

Amrein K; Vitamin D Mangel in Fallbeispielen. Uni-Med Verlag 2015; Christine Stroh Kapitel 10
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Amrein K; Vitamin D Mangel in Fallbeispielen. Uni-Med Verlag 2015
Adaptiert nach IOM Report 2011



