ALOTOPOXEC TNC OMOLOOTOOLAC TOU
aoBeotiov Kot tnC Brrtapivne D

Oeobwpoc Ale€avdpidng
KaBnyntnc MaBoloyiac-Evéokplvoloyiog

AtevBuvtnc tou Evéokplvoloyilkol TUAUOTOC
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2 UYKEVTPWOELC a.oBeoTiou ota uypa TOU
OWLLOTOC

OAIKO aoféoTiO
TTAAOHATOG

loviouévo aoBEOTIO

2 UVOEDEUEVO UE TTPWTEIVEC
aoBEOTIO

2 UUTTAOKQ IO0VTQ aoBEaTiou

EvOokuTTApIO EAEUBEPO
QoBEOTIO

8.5 — 10.4 mg/dl
(2.1 — 2.6 mmol/L)

4.4 —5.2 mg/dl

4.0 — 4.6 mg/dl

0.7 mg/dl

0.00018 mmol/L




AlopBwpevn cuykevtpwon Ca

< H tun touv oAlkoU aocBeoTtiou MOV PETPAE OTO QLA TIPETTEL VAl
SdlopBwvetal kata 0.8 mg/dl yia petoBoAn TNC CUYKEVTPWONG
NS Asukwpativng kata 1g/dl

AlopBwpevo [Ca] = [Ca] — (4.5 — [Aeukwpaztivn]) X
0.8

< Emlonc¢ dtopBwvetat kata 0.5 mg/dl yia petafoAn tng
OUYKEVTPWONG TwV avoooodalpvwyv korta 1g/dl

< OL 810pOwOoEeLC AUTEC elval TTOAU XPOLLEC OTAV UTIAPXEL
UTTOAEUKWLOTIVALULO ) TTopampwTEivalpio Tov pmopet va
obnynoouv og e6PAAUEVN EKTLUNON TWV ETUMEOWV TOU
aoPeotiov.
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Figure 27-2 Parathyroid hormone–calcium feedback loop that controls calcium homeostasis. Four organs—the parathyroid glands, intestine, kidney, and bone—together determine the parameters of calcium homeostasis. +, positive effect; -, negative effect; 1,25 D, 1,25-dihydroxy vitamin D; ECF, extracellular fluid; PTH, parathyroid hormone.


Apaoelc tng PTH

= Aucavel Tnv eTavappoPnon Tou Ca oTov VEQPO Kal
LEIWVEI TNV aTToBoAn Ca oTa oupa

= AuCAvel TNV OOTIKN AVOKOTAOKEUN Kal TNV
atreAeuBEpwon Ca atro 1a 00TA

= Aucavel Tnv atrofBoAn P atro tov veppo

= Augavel Tnv auvBeaon 1,25 (OH), D; aT1o gyyug
EOTTEIPAPEVO OCWANVAPIO OTOV VEPPO

= AvaoTtéAAel Tnv emavappoenaon Na, H,O kal
OITTAVOPAKIKWY OTO £YYUC ECTTEIPAPEVO CWANVAPIO
(avaoToAn Tou Na*/H" avtaAAakTn (NHE;) otnv
Kopu@aia etrigavela Kal TnG Na/K*/ATPase aTnv

TTAayioacikn HEPBpavn)
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Figure 27-19 Homeostatic responses to variations in dietary calcium content. Major homeostatic responses to dietary calcium deprivation or loading are depicted. Arrow thickness indicates relative activity of transport or secretory mechanisms, whereas amounts of hormones or transported ions are related to the size of their notations. Parentheses indicate an inhibitory regulation. Note that the extracellular calcium concentration is well maintained, although different underlying mechanisms are involved in the two circumstances

(see text for details). PTH, parathyroid hormone.


ExkOnAwoelc untepmopabupeoetdbLopou -

UTTEPALOPECTLOLULOC
B Nedpol (ABlaon, stones) B Kol\laka evoxAnpaoto
¢ MoAuoupia (abdominal groans)
¢ MoAudwpla ¢ AuokolAlotnta
¢ NedppoAbiaon o Auvomeio
¢ NedpaoBeotwon o Nowtia, épetol
o YmepxAwpatpikn oéewon o MNemtikd €Akog
¢ Oupoatpia ¢ MNaykpeatitida

»Yuxikeg dlatapaxeg (psychic moans)
KaTtaBAipn
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EkOnAwoelc untepmoapaBupeoetdOLopou -

vTtepacPeotiatpiog
B NeupouuLKO B OdBaApol
¢ KevtpopeAikn aduvapuia ¢ Kepatitidba
¢ Ymeptovia ¢ Emumedukitida
m KoapdlayyeLoko B Asppa — paAakol otol
& Ymeptoon ¢ Kvnopog
¢ Bpadukapdia (acuotoAia) ¢ Extomec aoPfeoTtwoELG

¢ Bpayuvvon QT S100THLOTOG

H peyaAn TAciopneia Twv aoBevwyv Kata
TNV dlIAyvwaon cnUepa gival
QOUUTITWUAOTIKNA
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A’ TTaOnc utrepTTaPaBUPEOEIDIOUOC, TO
OUXVOTEPO AITIO OE YN VOONAEUOUEVOUC

KakonBelec, ToO OUXVOTEPO QITIO O€
VOONAEUOMEVOUC
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OxtL cuyxva

Yapkoeitdbwon Kot AAAEC KOKKLWMATWOELC voool (1a-
vOpoéuAaon)

AnAntnpiaon armno Vit-D kat A

Nopaboppovn

YriepBupeoelbopog, N. Addison, potoxpwpoKUTTWUA)
OcLalidec

Li

2UVOPOUO YAAAKTOC-OAKAAEWC

AKlvntormnoinon

OwkoyevNnC¢ urtoaoBeoTLOUPLKN UTIEpACBECTLOLLOL

2 cUVOUOOUO PE VEDPLKA OVETIOPKELDL



AltLa utepaoBeoTtLatpiog
I NapaBoppuovn

m EvOokplvomaBeleg

B A'moBnc unepriapo/opoc ¢ Oupeotofikwon

¢ Zmopadikog, MEN, owoyevig o Emwvedpidlakn avendpkela
m [MapaAlayEc umepmopol + OaloxpwpokuTIwHA

o FBHH (owkoyevig) m Qappoka

¢ Oegparmeia pe AiBLo ¢ Butapivn A kat D

¢ ['maBnc uneprapa ¢ MapaBoppodvn

¢ Oelaldka dtoupnTika
' ¢ OgodpuAAiv
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¢ 1,25(0H)2D
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AITIA YITEPA2BE2TIAIMIA2

20f3apou BaBuou
Kakonoeleg
2.UvUTTaPEN TTOAAWYV

AITIWV



ANTIMETQIMI2H YNEPA2BE2TIAIMIA2Z 2OBAPOY BAOMOY:
(Ca > 13.5 mg/dl)

1. Evuddarwon ue uaoloAoyiko opo 2.5-4.0 L nuepnoiwg (eav
TO EMTPETTEI N KATAOTAON TOU A0Bevoug ONnA. n Kapdiakn
KAl VEQPIKA AEITOUpyia).

2. Megta 1RV KaAn evudaTwon Tou aocBevouc xoprynon
S1oUPNTIKWYV TNG aYKUANG 1T.X. Lasix 10-20 mg EP KAB¢ 6-
12 WPEC, avaAoya PE TIC avAYKEC. Agv TTPETTEI va
xopnyouvTal TTpIvV atro TNV evudATwaon Tou acOevouc yiaTi
Ba MdEIVWOOUV TNV UTTEPACBETTIAIMIA.

3. 2€ aoBeveic ue vePpikn aveTTapkeia AOyw aduvapiag
X0opnynong uypwy Kai  dloupnTIKWYV PTTOPEI VA XPEIQOTEI
aijokafapon.



ANTIMETQMIZH YINEPA2ZBEZTIAIMIAZ 20BAPOY BAOMOY:

4.

S.

(Ca >13.5 mg/dl)
KaAoitovivn 2-4 IU/kg KGO 12 wpEeG, UTTOOOPIWG N
EVOOUUIKWC N o€ 4/wpn evVOOPAERIa oTAydNnV £yxuon
apalwuevn o€ 250 ml puaoloAoyikou opou (0pa aueoa,
ueiwaon Ca ~15%, dgv 0pa TTEPAV TWV 30 WPWV).

Alpwo@ovika otaydnv EO® 11.X. Aredia (Pamidronate) 30-
90mg 1] Zoledronate 2-4mg (avaAoya ue 10 BaBuo NG
UTTEPQOPBECTIAI-UIOC Kl TNC VEPPIKAC AsIToupyiag) o€ 250ml
(PUOIOAOYIKO 0PO Kal OIAPKEIA EYXUONG OXI MIKPOTEPN TWYV 2
wpwV (pamidronate) 1] TwWV 15 min (zoledronate). Evapén
dpaaonG 10 2° 24/wpo n otroia dIapKeEi 2-3 fOouAdeC. [MoAU
QTTOTEAEOMATIKA.

KopTiko€1dr) 0Tav UTTAPXEI aucnUEVN TTapaywyn
KOACITPIOANG (KOKKIWMOATWOEIG, AepPpwPaTA). XopnyouvTal
40-60mg TTPedVICOVNG YIa 3-5 NUEPEC



XpovLa aVTIMETWTILON

B ALlTLoAOYLKN
B Aldpwodovika

B ACBECTLOLLUNTLKOL

B OpLOVLKN UTTOKOTALOTOON |LLIE OLOTPOYOVO. GE
£ LLNVOTTOLUGLOKEC YUVOLKEC - SERMs

B KoptlkoeLon



Alpwaodovika: oAko Ca

Khan et al.: J Clin Endocrinol Metab 89:3319-3325, 2004




Adpwodovika: Ca oupwv

;
i
i
!

’Ahndrmah 24 Months

Khan et al.: J Clin Endocrinol Metab 89:3319-3325, 2004




Awpwodovika: PTH

B Placebo 12 Months

Khan et al.: J Clin Endocrinol Metab 89:3319-3325, 2004



AldwoPoVIKA: OOTLKN TIUKVOTNTA
(OM33)

Percent change from baseline

Alendronate 12 and 24 Placebo 12 Month
months then Alendronate 12
Months

Khan et al.: J Clin Endocrinol Metab 89:3319-3325, 2004
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FIG. 1. Effects of alendronate on lumbar spine (A), total hip (B), femoral neck (C), and one third distal radius (D) BMD. *, Significantly higher than baseline (P  0.001);

†, Significantly higher than baseline (P  .05). Reproduced with permission from Khan et al.: J Clin Endocrinol Metab 89:3319–3325, 2004 (23).
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Cinacalcet: Meiwon Ca

Serum calcium

>

—e— (inacalcel

Double-blind

Cinacalcet
vs. Placebo Open-label Cinacalcet
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=
£
&
.
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E
.
B

0 1 3 4
Year of study
24
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Peacock et al.: J Clin Endocrinol Metab 2009:;94:4860-4867
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FIG. 4. Predose serum total calcium concentrations (mg/dl) in patients with PHPT treated with placebo or cinacalcet for 52 wk. Statistically significant reductions in serum total calcium were observed in response to cinacalcet administered twice daily. The shaded area depicts the normal range. From Peacock et al.: J Clin Endocrinol

Metab 90:135–141, 2005 (54).


e

Plasma iPTH (pg/mL)
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Cinacalcet: Meiwon PTH
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Peacock et al.: J Clin Endocrinol Metab 2009:94:4860-4867
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Figure 2. Responses (mean  SE) in serum total calcium (A) and plasma intact PTH (iPTH) (B)

levels obtained predose in patients with mild PHPT receiving placebo vs cinacalcet for year 1,

followed by the responses in the 4.5-year open-label extension study described in the text.

Predose blood sampling was done approximately 12 hours after the prior day’s administration of

cinacalcet or placebo. Shaded regions represent the normal ranges for both parameters (serum

calcium, 8.4–10.3 mg/dL; plasma intact PTH, 10–65 pg/mL). The number of patients (N)

remaining in the study at each time-point is shown. [Reproduced from M. Peacock et al:

Cinacalcet treatment of primary hyperparathyroidism: biochemical and bone densitometric

outcomes in a five-year study. J Clin Endocrinol Metab. 2009;94:4860–4867 (50), with

permission. © The Endocrine Society.]


EvOeitelc xewpoupykne Bepameioc A mobouc

OLOU UTMTTWHATLKOU uTtepTtapotlOupeoeldLooU

1990 2002 2008 2013
Measurement®
Serum calcium 1-1.6 mg/dL (0.25-0.4 1.0 mg/dL (0.25 1.0 mg/dL (0.25 1.0 mg/dL (0.25 mmol/L)
mmaol/L) mmaol/L) mmaol/L)

(=upper limit of
normal)
Skeletal

Renal

Age, y

BMD by DXA: Z-score
<—2.0 (site
unspecified)

A. eGFR reduced by
>30% from
expected

B. 24-h urine for
calcium =400 mg/
d (=10 mmol/d)

<50

BMD by DXA: T-score
<—2.5 at any site®

A. eGFR reduced by
=>30% from
expected

B. 24-h urine for
calcium =400 mg/
d (=10 mmol/d)

<50

BMD by DXA: T-score
<—2.5 at any site®

Previous fragility
fracture©

A. eGFR < 60 cd/min

B. 24-h urine for
calcium not
recommended

<50

A. BMD by DXA: T-score
< —2.5 at lumbar
spine, total hip,
femoral neck, or distal

1/3 radius®
B. Vertebral fracture by

x-ray, CT, MRI, or VFA

A. Creatinine clearance
< 60 c/min

B. 24-h urine for calcium
=400 mg/d (=10
mmol/d) and increased
stone risk by
biochemical stone risk
analysis®

C. Presence of
nephrolithiasis or
nephrocalcinosis by
x-ray, ultrasound, or
CT

<50

J Clin Endocrinol Metab 99: 3561-3569, 2014




AITIA YITA2ZBE2TIAIMIA2

YTrotrapabupeoldIopog (XapunAn Tapabopuovn)
MeTeyXEIPNTIKOC, I010TTAONC (METOAAAQYEC uTTODOXEQ Ca),
QAUTOAVOOOG, EAAEIYN Mg, AINOXPWHATWAON, CUYYEVNC KATT.

Me upnAn TTapabopuovn
WeudoutrotrapaBupeocidiopog, uttopayvnolaipia, XNA,
EAAEIYN N avTioTaon otnv BiIrapivn-D.

Atopeuon Kal Katakpnuvion Ca
Oceia Auon KUTTApWV: XNUEIOBEPATTEIQ, KATATTAAKWON.

‘Eyxuon @wo@opou, KITPIKA (METAYYIOEIC), OCEia
TTAYKPEQTITIOA.

OoTeOPAAOTIKEG NETAOTACEIG, CUVOPOMO TTEIVACTUEVOU
00TOU (occia d10pBwan UTTEPTTAPABUPEOEIDIONOU).

Xpovia avaTrveuoTikn AAKAAwonN
WYeudo-uttaoBeoTiaiyia



ANTIMETQMMI2ZH YNA2BE2TIAIMIAZ

AHMECN AVTIMETWTTION CUMTTTWHATIKAG
UTTOOBECTIAIMIOG:

1. EvOo@AERBIa xopriynon Ca:

Xopnynon 1-2 amp YAukovikou Ca (1 amp (10ml, 10%) =
90mg oToIxelako Ca) EP, o€ apyn €yxuon yia 5-10 min.
MTTopEi va eTTavaAn@Oei av XpelaoTei JEXPI va
UTTOXWPNOOUV TA CUUTITWHATA TETAVIAG.

AkoAouBei ED £yxuon yAukovikou Ca (2mg/kg B2/wpa).
[TapakoAouBnon Ca opou KGBe 4-6 wpeg Kal d16pBwaon
TNG TAXUTNTAC £yXUONC.
2.10X0¢: Ca opoUu=8-9 mg/dlI.




ANTIMETQMMIZH YNA2BE2TIAIMIAZ

AHNEON AVTIMETWTTION:

2. AIbpBwon uttouyayvnoiaigiac:

ED xopriynon MgS04, 3-5g / nuépa X 5 nUEPEC (MEiwon
TNG 000 NG £1Ti VEQPIKNG AVETTAPKEING). EQv Oev
UTTAPXEI ELPAVEC QiTIO UTTAORECTIQIMIAC XOpnyouue Mg
£€0TW Kal av Oev UTTapxel uttouayvnolial-pia. H POs
xopnynon €ival aveTrapkng.

3. AtTouyn xopnynonc OITTavVOPAKIKWYV.




ANTIMETQIMIZH YNA2ZBEZTIAIMIA2
Xpovia OgpaTreia:

1-2g oToIXelaKOU Ca aTTo TOU OTOMATOG / NUEPA

_|_

1,25 (OH), BIT-D: 0,5-2pg / nuEPQ

N 1a (OH) BiT-D 0,5-2ug / nuEPQ

Xopnynon B¢iadidong yia pyeiwon tng ammofoAng Ca aTro 1a oupa

Xopnynon rapaBopuovng



Bitaptiveg D, & D,

Ergosterol

7-Dehydrocholesterol
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Figure 8-8. The photolysis of ergosterol and 7-dehydrocholesterol to vitamin D2 (ergocalciferol) and vitamin

D3 (cholecalciferol), respectively. An intermediate is formed after photolysis, which undergoes a thermal activated

isomerization to the final form of vitamin D. The rotation of the A-ring puts the 3β-hydroxyl group

into a different orientation with respect to the plane of the A-ring during production of vitamin D.


MetaoAitopoc Brtapivne D
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Figure 8-9. The metabolism of vitamin D. The liver converts vitamin D to 25(OH)D. The kidney converts 25

(OH)D to 1,25(OH)2D3 and 24,25(OH)2D. Control of metabolism is exerted primarily at the level of the

kidney, where low serum phosphorus, low serum calcium, and high parathyroid hormone (PTH) levels favor

production of 1,25(OH)2D3.

PTH stimulates the synthesis of 1,25(OH)2D in the proximal tubule by rapidly inducing transcription of the

25(OH)D 1a-hydroxylase gene, an effect that can be overridden by hypercalcemia or by 1,25(OH)2D.

PTH inhibits proximal tubular transcription of the 25(OH)D 24-hydroxylase gene and antagonizes the upregulation

of 24-hydroxylase activity by 1,25(OH)2D.


Bitapivn D

Ovoua 2uvroun  Koivi 2UYKEVTPWON
ovouaoio ovouaoia OTOV OPO

Vitamin D D Calciferol 1.6 £ 0.4 ng/mL
Vitamin D, Cholecalciferol
Vitamin D, D, Ergocalciferol

25-Hydroxy- 25(OH)D Calcifediol 26.5 £ 5.3 ng/mL
vitamin D

1,25-Dihydroxy- 1,25(0OH),D Calcitriol 34.1 £ 0.4 pg/mL
vitamin D




Bitapivn D

KUpLa tnyn yia tov avBpwro eival to dEpua

Oewpelital oppovn HLOTL emapKknC EkBeon otov NALO KOAUTITEL
TLC avaykec (Yrnepuwdnc aktwvoBoAia B, UVB)

Y€ TIEPLOXEC UE ULKPN NAtodavela xpeLtaletal n tpocAnyn amo
TLC TpodEC. 2NV EAAAda touc piveg NospBplo — OePpouadpLo
1toAU Alyn aktwvoPoAia UVB dpBavel pexpL tnv yn

H pewtwpévn €kBeon otov NALO OTLC CUYXPOVEC KOLVWVLEC
aratLtel tnv npocAnyn tpoPpwv EUNMAOUTIOUEVWY UE BLtapivn
D

H Brtapivn D nmpoocAapBavetal amo to AP Kol LETATPETETOL
o€ 25(0OH)D

XapnAa eninieda 25(0OH)D detyvouv eEAAewpn Brtopivne D



Bitapivn D

Alyn Bttapivn D amoBnkevetal oto Anap. H meploocsla tng
Brtapivn D amoBnkevetal otov Amwdn Kol ToV JUTKO LoTO

KukAodopel oto mAaopa cuvdedepevn otnv OECUEUTIKN
odatpivn tnc Prtapivne D (DBP) kat og Asukwpativn

H 25(OH)D eival 6eocpeupevn og mocooto 88% otnv DBP kau
novo 1o 0.03% eival eAeVBepn

O xpovocg nuilwng tng 25(0OH)D eivat 2-3 eBdoupadadec kat
HeLwvEeTaL otav auéavouv ta enineda tng 1,25(0H),D

H 1,25(0OH),D eivat 6sopevpevn otnv DBP o€ mooooto 85%
kot 0.4% eAevBepn

O ypovoc NUILWNC TNG 1,25(OH)2D glval ~4 WPEeC

H napaywyn tng teAel umto otevn puBuLon
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The levels of 25(OH)D correlate better with the clinical signs and symptoms of vitamin D deficiency than do

the levels of 1,25(OH)2D3. Because the 25-hydroxylation of vitamin D is not tightly regulated, measurements

of 25(OH)D more accurately reflect body stores of vitamin D. This metabolite should be measured, therefore,

when vitamin D deficiency is suspected.

Measurements of 1,25(OH)2D3 should be reserved for cases when excessive or impaired 1a-hydroxylation is

suspected. High 1,25(OH)2D3 levels can be seen in sarcoidosis, lymphomas, William's syndrome, and

intoxication with 1a-hydroxylated metabolites (see “Parathyroid-Independent Hypercalcemia” later). Impaired

1a-hydroxylation can contribute to the hypocalcemia of patients with renal dysfunction, oncogenic osteomalacia, and hereditary defects of vitamin D metabolism (see “Hypocalcemic Disorders” later).


KAooolkec Opaoelc tng Burtapivne D

m Evtepo

¢ Autavel tnv amoppodnon Ca** ko pwodopou (kupla Spacn)
m Nedpo

¢ Auavel tnv emavappodnon Ca** kat pwodpopou

m Oota

¢ BonBa tnv enpeta M\ won twv ootwv (PTH)

¢ Octikn ovoxetion BMD pe ta emimeda tng 25(0OH)D ewc ta 36
ng/ml

¢ Emayel tnv Stadpopomoinon Twv 0GTEOKAQCTWY Ao
TPOSPOUEG HOpdEG

¢ 2& peyalec 6OOELC EMAYEL TNV OOTIKA amoppodpnon LEOW
avénong tou RANKL
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Figure 5. The mechanism whereby 1,25-(OH)2D3 and PTH cause bone resorption. These 2 hormones stimulate

the secretion of RANKL which binds to a receptor encoded by nuclear factor RANK. This then facilitates

the differentiation of the myelocytes to form precursor osteoclasts. These early osteoclasts are stimulated further

to become active osteoclasts. Furthermore, RANKL also stimulates inactive osteoclasts to become active.

This results in the resorption of bone and the return of bone calcium into the plasma compartment. (Courtesy of Dr

Jackie A. Fretz [J.W. Pike Lab]).
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Newer data show associations between vitamin D status and prevalence of several diseases such as cardiovascular disease, hypertension, colon and breast cancer, multiple sclerosis as well as the involvement of vitamin D in muscle strength and immune functions
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Figure 8-10. 1,25(OH)2D3-initiated gene transcription. 1,25(OH)2D3 enters the target cell and binds to its

receptor, VDR. The VDR then heterodimerizes with the retinoid X receptor, RXR. This increases the affinity of

the VDR/RXR complex for the vitamin D response element (VDRE), a specific sequence of nucleotides in the

promoter region of the vitamin D responsive gene. Binding of the VDR/RXR complex to the VDRE attracts a

complex of proteins termed coactivators to the VDR/RXR complex which span the gap between the VDRE and

RNA polymerase II and other proteins in the initiation complex centered at or around the TATA box (or other

transcription regulatory elements). Transcription of the gene is initiated to produce the corresponding mRNA,

which leaves the nucleus to be translated to the corresponding protein.
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An exciting recent discovery has been that VDRs are found in a large number of tissues beyond the classic target

tissues—gut, bone, and kidney—and these tissues respond to 1,25(OH)2D3. These tissues include elements of the

hematopoietic and immune systems; cardiac, skeletal, and smooth muscle; brain, liver, breast, endothelium, skin

(keratinocytes, melanocytes, and fibroblasts), and endocrine glands (pituitary, parathyroid, pancreatic islets [B

cells], adrenal cortex and medulla, thyroid, ovary, and testis). Furthermore, malignancies developing in these

tissues often contain VDRs and respond to the antiproliferative actions of 1,25(OH)2D3.
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Fig. 5. The four regression models of PTH on 25(OH)D gave equivalent results. There is a horizontal part of each line for

25(OH)D values above approximately 80 nmol/l. For values of 25(OH)D below this critical level, PTH started to rise. The 95% CI

are shown with the regression lines
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Fig. 1. Cross-sectional seasonal changes in 25-hydroxyvitamin D

[25(OH)D] and parathyroid hormone (PTH). BD, wint., blood donors in winter, n = 44; BD, sum., blood donors in summer, n = 30; Eld. wint., elderly in winter, n = 279; Eld. sum., elderly in summer, n = 56. Note that the 56 elderly studied in summer are also included in the winter group. (Mean and SEM are shown)
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Fig. 2. Longitudinal changes of 25(OH) and PTH in the same (n = 56)

community-living elderly individuals between summer and winter.

Mean and SEM are shown. Statistical analysis by paired t test
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Fig. 3. Frequency distribution of elderly individuals in categories according

to 25(OH)D levels in winter (n = 279) and summer (n = 56).

Note that during summer only about one-third of the community-living elderly were vitamin D sufficient [25(OH)D >80 nmol/l]
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Figure 1 Risk of composite end point (death or hospitalisation due to heart failure, myocardial infarction or stroke) during 16 years of follow-up in 2013 postmenopausal women stratified according to vitamin D at baseline

Objective: To investigate the relationship between vitamin D status in healthy women and cardiovascular outcome.

Design and methods: Between 1990 and 1993, 2016 healthy, recently postmenopausal women were

enrolled in the Danish Osteoporosis Prevention Study. Serum levels of 25-hydroxyvitamin D (25(OH)D,

nmol/l) were measured at baseline. Participants were followed for 16 years. The primary end point was a

combinationof death,heart failure,myocardial infarction(MI) and stroke. Vitamin D deficiency was defined

as serum 25(OH)D!50 nmol/l. The primary end point was adjusted for other risk factors of adverse

cardiovascular events (age, smoking, blood pressure, hip–waist ratio, education and family history of MI).

Results: At baseline, mean age was 50 years and BMI 25. Women with vitamin D deficiency (nZ788) had

more cardiovascular risk factors than vitamin D-replete women (nZ1225). Compared with vitamin

D-replete women, women with low 25(OH)D levels had significantly higher BMI and triglycerides, lower

HDL andhip–waist ratioand less education.Morewere smokersamong the vitaminDdeficient (47vs38%).

A primary end point was experienced by 118 (15%) with vitamin D deficiency and by 125 (10%) of

the vitamin D replete. Hazard ratio (HR) was 1.49 (95% confidence interval: 1.16–1.92; PZ0.002)

in the vitamin D deficient. Adjusted HR was 1.32 (1.02–1.71; PZ0.03). In total, 135 women died; of

these, 65 (8%) were of the vitamin D deficient and 70 (6%) in the vitamin D-replete group; unadjusted

HRwas 1.44 (1.02–2.01; PZ0.04) for vitamin D deficiency.

Conclusion: Healthy women with vitamin D deficiency have increased risk of adverse cardiovascular outcome.
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Martality 65 (8.3) 70(5.7) 144 (1.02-2.01) 0.036 1.18 (0.84—1.67) 0.341

Heart failure 10 (1.3) 8(0.7) 1.97 (0.78—4.99) 0.153 1.88 (0.71-5.01) 0.206
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Stroke 47 (6.0) 42 (3.4) 1.76 (1.16—2.67) 0.008 1.68 (1.10-2.56) 0.017
Compaosite end point 118 (15.0) 125 (10.2) 1.49 (1.16—1.92) 0.002 1.32 (1.02-1.71) 0.034

Events

n (% of subgroup)

Composite VitaminD Vitamin D HR
end point deficient replete (95% CI) Pvalue
Smokers 74(20.1) 72(15.8) 1.32(0.97-1.83) 0.091

Non-smokers 44 (10.5) 53 (7.0) 152 (1.02-2.26) 0.041
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Table 2 Components of the primary end point and the composite end point stratified by 25(OH)D at baseline with univariate and adjusted (multivariable) hazard ratios (HR) of events in vitamin D-deficient (nZ788) vs vitamin D-replete (nZ1225) participants.

aOther significant variables in the adjusted model were age, smoking, blood pressure, family history of MI, education and hip/waist ratio.

Table 3 Occurrence of composite end point divided according to smoking habits (number (%)) in vitamin D-sufficient and -deficient

groups with hazard ratio (HR) of composite end point or mortality in vitamin D-deficient compared with vitamin D-replete participants.


Predictors of the primary end point —
results from multivariable analysis
Danish Osteoporosis Prevention Study

Composite end point

Full model HR (Cl) P value

n/events 1972 (240)

Vitamin D deficiency 1.321 (1.022-1.707) 0.033
Age (years) 1.084 (1.037-1.133) < 0.001
Blood pressure (mmHQg) 1.014 (1.008-1.020) < 0.001
Hip—waist ratio 0.248 (0.091-0.672) 0.006

Family history of Ml (y/n) 1.664 (1.069-2.527) 0.017

Smoking (y/n) 2.321 (1.775-3.007) <20.001
Degree of education 0.819 (0.675-0.993) 0.043

L L Schierbeck et al. European Journal of Endocrinology (2012) 167 553—-560



Presenter
Presentation Notes
Table 4 Predictors of the primary end point – results from

multivariable analysis.
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Figure 2 Risk of all-cause mortality during 16 years of follow-up

in 2013 postmenopausal women stratified according to vitamin D

at baseline.
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Severe vitamin D deficiency characterized by serum 25(OH)D <20–25 nmol/l causes clinical osteomalacia. Levels

of 25(OH)D between 20 and 80 nmol/l may be associated with secondary hyperparathyroidism, osteoporosis,

and increased risk for hip fracture. Levels of serum 25(OH)D above 80 nmol/l are considered to be sufficient

to protect from bone disease caused by vitamin deficiency [1] and result in maximal intestinal absorption of calcium

[4]. An inverse relationship between parathyroid hormone (PTH) and 25(OH)D in the elderly has been reported by

several authors [5–9]. The 80 nmol/l value of serum 25(OH)D has been proposed and adopted as a threshold

level because it was demonstrated by Chapuy et al. [5] that when 25(OH)D falls below 78 nmol/l plasma PTH starts to

rise and secondary hyperparathyroidism ensues. However, the existence of such a threshold has been disputed by

Vieth et al. [10]. During recent years, using the criteria mentioned above, it has been reported that vitamin D deficiency is common among the elderly in many regions of the world [11,12].
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