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o Evéyovron 6€ mAin0@po KUTTUPIKOY
AEITOVPYIOY, 0TTMG ELEYY0G KVTTUPUKIG
OV UTTVGEH G KOU TOAAUTAUGLIGIIOD,
UTOKUTO6 TG DNAS 00T (M61], WEUBPOVIK]
WETUOOPN 0 0GEIOMTIKOVISLILESS,

os HEIS25=(OH) 2 Erey e e 0 1) ENIEG 0 SV [IEY A0 opLo 1o
yovioioys, U= 50! TOU) GUVOATKOU YOVIOIMIITOG



Griffin, et al. Biochem Biophys Res Comm 2002

AvVOGOoTPOTOTOMTIKES opdoels Tov VDRAS

VDRA inhibits nuclear factor kappa B (NFkB)
components in murine dendritic cells

Mouse Rel-B promoter contains 1 VDRE
Human Rel-B promoter contains two VDRE

I._D4 iz D.d‘*'u

A:control  B:dex reduiatons cels

C: vit D3 D: dex+D3

* VDRAs may regulate by inhibition of NFKkB
* VDRASs may inhibit and macrophage engulfment of

* VDRAS may and shift Thl to Th2
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AwoTapayés amo Erlenyn Prropivng D Kot
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Table 1. Disorders produced or aggravated by low
vitamin D status®

. Strength of
Disorder Evidence

Osteoporosis ++++
Falls ++++
Type 1 diabetes ++
Cancer +4 44
Autoimmune diseases ++

Hypertension +++

Periodontal disease ++++

Multiple Sclerosis ++

Susceptibility / poor ++++
response to infection

Osteparthritis ++

I+ 4+ 4+, strong evidence including one or more
randomized trials; +++, strong and consistent epidemiologic
evidence, without, however, evidence from randomized
trials; ++ and +, less strong evidence that is neverthele
suggestve.
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1552 Lavie etal ! 8, No. 15, 2[]1.1
Vitamin D and Cardiovascular Disease
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Figure 3 Impact of Vitamin D on
Mortality in the NHANES Il Study

7% Vitamin D and AllCause and CV Mortality Restricted cubic spline showing the fully adjusted associations between serum

25-hydroxyvitamin D (25[0H]D) levels and allcause mortality in 13,331 partici-

Kaplan-Meier plots of (A) all-cause and (B) cardiovascular (CV) mortality in the 25-hydroxyvitamin D quarti 1 (blue lines), (2 (green lines), Q3 (orange lines), pants of the Third National Health and Nutrition Examination Survey. Cl = con-

and Q4 -rank test i ignifica ss all 254 a )1 258 5 : - : -
and 1'4(redllne?]. chranl-t. ind |gmﬁn ant di h.an 53 ll 25h “’f‘ min 0 quartile: I01). This analysis was performed on 3,258 consecu- fidence interval. Reproduced with permission from Melamed et al. (53)
tive coronary angiographic patient produced with permission from Dobnig et al. (54).
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Disease Incidence Prevention by Serum 25(OH)D Level
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Studies of Individuals

Cancers, all combined

Breast Cancar

Onrarian Cancer

Colon Cancer
Men-Hodgkins Lymphoma
Type 1 Diabetes
Fractures, all combined

Falls, wormen

Multiple Sclerosis
Heart Attack (Men)
Matural Experiments
Kidmey Cancer

Endometrial Cancer

Rickeis

Chart prepared by: Garand CF, Baggerly CA

Al perocentages reference a common basaline of 25 ngfml as shown on the chart.

References:

Al Cangers: Lappe JM, et al. Am J Clin Mutr. 2007;85:1535-81. Breast: Garland CF. Gorham ED, Mohr 58, Grant WE, Garland FC. Breast cancer risk according

to sarum 28-Hydrowywvitamin D2 Mets-analysis of Dose-Response {absiract). Amerncan Association for Cancer Ressarch Annwal Mesting, 2008, Reference serum 25(0H)
D was 5 ng/ml. Garland, CF, et al. Amer Assoc Cancer Riesearch Annual Mig, Apnl 2008,. Colon: Gorham ED, et al. Am J Prev Med. 2007;32:210-8. Disbetes: Hypponen
E. etal. Lancet 2001;258:1500-2. Endometrium: Mohr 58, et al. Prev Med. 2007;45:323-4. Falls: Broe KE, et al. J Am Geriatr Soc. 2007,55:234-8. Fractures: Bischoff-
Ferrari HA, et al. JAMA. 2006:202:2257-84. Heart Attack: Giovannueoi et al. Arch Intern Medfial 188 (Mo 11) June 8, 2008. Multiple Sclerosis: Munger KL, =t al. JAMA.
2005;286:2832-8. Non-Hodgkin's Lymphoma: Purdue MP, et al. Cancer Causes Contral. 2007;18:038-88. Owary: Tworoger S5, et al. Cancer Epidemic! Biomarkers Prev.
2007;18:783-8. Renal: Mohr 58, et al. Int J Cancer. 2006;112:2705-2. Rickets: Arnaud 5B, et al. Pediatrics. 1978 Feb:57(2):221-5.
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[_-‘ Renin Relative Vitamin D Deficiency

® I
Relative Hyperparathyroidism
¥ }

Activation of RAAS

—rll— ACE inhibitors '

Angiotensin |

Pancreatic Beta Insulin
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Fig. 6. Physiological levels of vitamin D, decrease blood pressure and improve

vascular functions. 20 Potential Mechanisms for CV Effects of Vitamin D Deficiency
Interactions of vitamin D metabolite with the renin-angiotensin system, leading to
control of blood pressure and intravascular volume distributions [modified from

Wimalawansa [2]].

CV = cardiovascular; DM = diabetes mellitus; HTN = hypertension; LVH = left ventricular hypertrophy; MetS = metabolic syndrome;
RAAS = renin-angiotensin-aldosterone system.
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SJ. Wimalawansa/Journal of Steroid Biochemistry & Molecular Biology 175 (2018) 29-43 Journal of the American College of Cardiology
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Published by Elsevier Inc.
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Brrauivn D kou ypovio voonjpoto

Vitamin D and Breast Cancer: Latest Evidence and ot g e feh - :
olume 11: 1-8 Aging and Disease

Future StepS e el pe www.aginganddisease.org

Review

Manar Atoum and Foad Alzoughool

Department of Medical Laboratory Sciences, Faculty of Allied Health Sciences, The Hashemite

University, Zarga, Jordan. Hanmin Wang'?, Weiwen Chen'", Dongging Li'?, Xiaoe Yin'*, Xiaode Zhang®, Nancy Olsen’,

Vitamin D and Chronic Diseases

Song Guo Zheng™

Kheiri et ai, Chinical Hypertension (2018) 24:9

Vitamin D and Cardiovascular Risk in Children e o 0TS ks Clinical Hypertension
et X o Fng . s

Department of Pediatrics, Peking University First Hospital, Bejing 100034, China @ .
Vitamin D deficiency and risk of ’
Chinese Medical Journal | December 5. 2017 | Volume 130 | Issue 23 cardiovascular diseases: a narrative review

Babikir Kheiri'@, Ahmed Abdalla, Mohammed Osman, Sahar Ahmed, Mustafa Hassan and Ghassan Bachuwa
STATE-OF-THE-ART REVIEW

Vitamin D and Cardiovascular Disease

Controversy Unresolved Effect of Vitamin D Supplementation on Markers of Vascular
Function: A Systematic Review and Individual Participant Meta-

Thhar Al Mheid, MD,*" Arshed A. Quyyumi, MD*”

BBFIZHED BA EFZEAIES 10:1016 2l Conclusions—Vitamin D supplementation had no significant effect on most markers of vascular function in this analysis. (/ Am

A LHE VWEHICYH COFTECE Ok CVEDIOTOCA EQNHDVLIION Heart Assoc. 2018,7:e008273. DO 10.1 161/]AHA1 170082?3]

Review
Vitamin D and cardiovascular diseases: Causality

Sunil J. Wimalawansa®

Professor of Medicine, Endocrinology & Nutrition, Cardio Metabolic Institute, NJ, USA




Association Between Calcium or Vitamin D Supplementation and Fracture Incidence in
Community- Dwelllng Older AdultsA Systematlc Review and Meta-analysis
; etallin Liu, MD
d0| 10.1001/jama. 2017 19344

Atotal Of 33 randomized trials involving 51 145

parti o pants fulfilled the inclusion criteria. There was no significant

association of calcium or vitamin D with risk of hip fracture compared with placebo or
no treatment (calcium: RR, 1.53 [95% CI, 0.97 to 2.42]; ARD, 0.01 [95% CI, 0.00 to
0.01]; vitamin D: RR, 1.21 [95% CI, 0.99 to 1.47]; ARD, 0.00 [95% CI, —0.00 to 0.01].
There was no significant association of combined calcium and vitamin D with hip
fracture compared with placebo or no treatment (RR, 1.09 [95% CI, 0.85 to 1.39];
ARD, 0.00 [95% CI, —-0.00 to 0.00]). No significant associations were found between
calcium, vitamin D, or combined calcium and vitamin D supplements and the
incidence of nonvertebral, vertebral, or total fractures. Subgroup analyses showed
that these results were generally consistent regardless of the calcium or vitamin D
dose, sex, fracture history, dietary calcium intake, and baseline serum 25-
hydroxyvitamin D concentration.

Conclusions and Relevance In this meta-analysis of randomized clinical trials,
the use of supplements that included calcium, vitamin D, or both compared with
placebo or no treatment was not associated with a lower risk of fractures
among community-dwelling older adults. These findings do not support the
routine use of these supplements in community-dwelling older people.
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MeTaovaADGELS TUYOLOTOUEVOV EAEYYOUEVOV
REAETOV YoPNYNONS CVUTANPORATOV Prrapivne D kat

KOPOLOYYELOKA cvupupavta

Al Mheid and Quyyumi
Vitamin D and Cardiovascular Disease

TABLE 1 Summary of Meta-Analyses of RCTs That Examined the Effects of Vitamin D Supplementation on Cardiovascular Endpoints

Endothelial dysfunction,
arterial stiffness

HTN, arterial BP

Insulin resistance and
type Z DM

Hypercho lesterolemia
and dyslipidemia

Cardiovasoular morbidity
and mortality

BP = bin
failure; HIV
dise xee; POOS

pressare; Cl
human

Mumber of RCTs
(Mumber of Patients)

13 (607)

First Author,

9 (658)
Stojanowic, 2015 (28) 8 (529)

Beveridge, 2015 (2 46 (4,541)

6, 2006 (34)

Jamka, 2015 (58) 12 (1,181)

Seida, 2014 (59) 35 (43,407)

Wang, 2012 (64) 12 (1,346)

Elamin, 2017 {

Bolland, 2014, (55) 8 (46,431)

Bjelakovic, 2014 (71) 56 (47,814

Patient Population

HTN, DM, CKD, PAD,
PCOS, older

DM, HTH, HIV, CVA,
African Americans

DM, CKD, HIW, CVA,
menopausal women

Healthy, DM, HTN, older,

CKD, HIV, HF

Naon-CKD, pre-HTN, HTN,

African Americans

Overwsight, pre-DM
adolescents and
adults

Healthy, obese, pre-DM/
DM, CKD

Healthy, older, pre-DM/
DM, hyperlipidemia

Post-menopause, pre-
DM, osteoporosis

Dlder women,
osben ponosis

Follow-Up,
months

Concluslons

Nonsignificant decreases in pulse wave
velocity and avgmentation index
(effect size: — 0.1 m/s and —0.15;

p = 0.7 and 0.08, respectively)

No effect on brachial artery flow-
mediated dilation (0.15%; p = 0.41)

No effect on brachial artery flow-
mediated dilation (1% p =0.09)

No significant systolic (—05 mm Hg;

p =027 or diastolic (0.2 mm Hg
p = 038) BP changes compared with
placebo

Mo significant systolic (—0.08 mm Hg;
p = 0.2) or diastolic (0,09 mm Hg;
p = 0.155) BP changes compared
with placebo

No effect on glucose concentration
(—0.1 mmolft; p= 025) or HOMA-IR
index (0.04; p= 0.86)

No effect on measures of insulin
resistance, progression to DM, or
inddence of adverse events.

Statistically significant increase in LOL
cholesterol of 32 (95% CL 06 t©
5.9) mgfdl, but not total/HDOL
cholesterol or triglycendes

—0.11 10 0.03;p = 0.

No effect on inddence of myocardial
infarctions, ischemnic heart disease, or
cerebrovascular accidents

Small relative risk reduction in all-cause
maortality with only cholecalciferol
{vitamin D3} administration

diabetes melitus type 2; HDL

Iyperte

JLDL = lvw-densky




ORIGINAL ARTICLE

itamin D Supplements and Prevention of Cancer and

Cardiovascular Disease

e for the VITAL Research Group*

A total of 25,871
Supplementation with vitamin D not
associated with a lower risk of either of the primary end points
follow-up of 5.3 years, cancer

cardiovascular event


https://www.nejm.org/medical-articles/original-article
https://www.nejm.org/toc/nejm/380/1?query=article_issue_link
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IHaBo@uvororoylo ogvTEPOTAOOVS
vrepmapadvpeoctorcpnov O onNUavVTIKOG
poiog Tov FGF23

Schematic depiction of factors that contribute to secondary
hyperparathyroidism

FGF-23 secretion
from osteocytes

Inhibits 1-8-hydroxylase Stimulates 24, 25 1 Ma/Pi cotransparter 2a and
in proximal tubule hydroxylase 2c in proximal tubule

in proximal tubule

reaced calatrial 1 Phosphate excretion

Serum phosphate MNormal serum

23-0OH vitamin remains elevated phosphate in
D deficiency in CKD stages 4-5 CKD stages 1-3
Decreased
VDR

Decreased Decreased
FGFR. &
Klotho

CaSR
¥
Increased PTH
synthesis & secretion




Klotho-tTrpwTeivn pakpolwiag

AAAG n FGF-23, akOun Kol o€ HEYAAES
OUYKEVTPWOEIG OEV £TTNPEACEI TOV OCTIKO
METABOAICHO XWPEIG TNV TTAPOUCIA TNG
mpwrTeivng Klotho.

H Klotho AsiToupyei cav eTraywyikog FGF-23
receptor cuv-tTrapAayovtag Kai Kabopilel Tnv
1I0TIKN FGF-23 €101KO6TNTA.



2upTtrAeypa Klotho/FGFR

FGF23 signals through the
alpha-Klotho/FGF-receptor complex

= Klotho determines FGF23 tissue specificity

= Klotho expressed at high levels in kidney
and parathyroid gland




Bioxnuikég aAAayég Kata TV €€EAIEN TG XNN

N Vitamin D

I

Ficure 1: Changes of CKD-MBD-related markers accompanying
decline of renal function. FEP and FGF23 levels show correlated
elevation from the early to middle stages of CKD, with a
subsequent decrease of 1,25(OH),D; and increase of PTH. When
FEP cannot respond to the high level of FGF23 in end-stage CKD,
the P and Ca levels start to elevate and decline, respectively.
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YVOUTEPOCUOTIKA

LTONULOAOYIKES, KALVIKES KO TELPUNATIKES LEAETES OELYVOLY OTL N
Prr. D ghéyyer tAN0@pa KUTTEPIKOV AELTOVPYLAOV UE CNUOAVTIKOTEPES
TIC OLAPOPES KAPOLUKES AELTOVPYLES

H élhenyn TS EVEPYOTTOLEL TO GUGTI O PEVIVIG-UYYELOTUGIVIG,

H puvr. D pmopei va avaoteidel v Ek@paon pevivng IN VIitro ko in
VIVO néoc® punyaviopov séaptopevov 0mé Toug VDR vrodoysic.

H avemrdpxkerla TS avédverl Tov Kivouvo vrEPTacnS Kot
KOPOLOYYELWUKOV cVUPORATOV KUl GAA®OV VO LAT®OV

H couminpopatikny yopnynon Prr. D @aiveron va £xel gvepyetikn
EMLOPUOCT] GTO KAPOLUYYELUKO GUGTILO KOl GTOVS VEQPPOVS KUPLOS GE
MIKPES NEAETES KOL NEAETES TAPATHPNONS




IIote £povpe EAhewyn-averapkero rrapiviyg D
Ivotitovto latpikng Vs Evookpivoroyikn) Etarpeia

Vitamin D Status

Institute of
Medicine

25-0H D (ng/ml)

Endocrine
Society

Maintenancet

Deficient

<12

Insufficient

12-19

50,000 IU/week

for 6-8 weeks 600-2,000 IU/day

20-29

30-49

=50

400 IU/day

*Treatment with vitamin Dz or Ds. tincluding recommended daily allowance. 25-0H
D = 25-hydroxyvitamin D.

5. Wimalawansa/ Journal of Steroid Biochemistry & Molecular Biology 175 (2018) 29-43
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