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"It is better to understand little than to
misunderstand a lot."

-Anatole France



There are more published meta-analyses of tri-
als of vitamin D and fracture risk (>20) than there

are Indwvidual trials. It 1s time to stop torturing
these data until new trial results emerge.




What Do We Tell Our Patients about Calcium and
Vitamin D Supplementation?

Sundeep Khosla

Division of Endocrinology and Metabolism, College of Medicine, Mayo Clinic, Rochester, Minnesota

55905

Mpoodata eida pLa yuvaiko otnv omoila petafl Twv aAAwV oTo
nopeABov tn¢ eiya cvuotnoetl 800 pov D kot 1200 mg Ca nuepnoiwc.
2tn oculntnon padl tng dtamioctwoa OTL malipvel amo dtadopa
cupurAnpwpata 6000 pov D nuepnoiwc Kat €xeL dStakoP el to
OUUTTANPWLLA TOU aoBeot'Lou Otav tnv po’otr]oa YLOTL EKQVE auréq
TLG aAAQYEC LLOU £lTte OTL £XEL T[}\r]pocboptsq amno 6Lad>opsq TINYEC
OTL N Bttautvr] D eivat kaAn ylatl npo)\auBava TOL KOTAYHLOTOL , TOV
KapKivo kal TI¢ kapdlomaBelec evw To acBEotio tpokaAel kapdloka
eneLcodLa.

Evw otnv apxn EKVELPLOTNKO KOTAAAPO OTL ATTO TNV TAEUPA TNG
npoomnaboloe va elval P EVNUEPWHEVN AoBeVAC Kal (EKTOC aTto
TO YEYOVOC OTL OEV HE PWTNOE VLA TLIC AAAOYEC QLUTEC) QLUTH ATAV N
avtidpaon tng o€ €va KAtakAUoUO amo nAnpodoplec mou dExovToL
ol aoBeveic kaBnuepva yla dtadopa Latpkd Bpata.
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R.Heaney Am J Clin Nutr 2006
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Vitamin D Intake Did Not Reach 400 |U/day for Women
90 Years and Older, Even With Supplementation

NHANES Il Population?

1000 - NOF recommended intake
o o of vitamin D for individuals
= 50 years and older is 800 to
= 800 - 1000 IU/day?
g3
> 5 700 -
: —
o = 600 -
Q - IOM recommended intake
= O 50071 of vitamin D for individuals
g =) 51to 70 years of age is
9 § 400 3348 > 200 IU/day?
m —
= 300 237.6 238.0
7 200 1 187.2 156.4 Food only
W TR . Food + supplements

0 T Y
White African Mexican
MHANES = National Health and Nutrition Examination Survey. A.f“E'flCﬂ“ Amen can

1. Calvo MS et al. Am J Clin Nutr. 2004;80(suppl): 17105-17165.

2. National Osteoporosis Foundation. National Osteoporosis Foundation's Updated Recommendations for Calcium and Vitamin Dy Intake.
Available at: hitp:/’www.nof_org/prevention/calcium_and VitmaminD_him. Accessed Apnl 24, 2007.

3. Institute of Medicine of the National Academies. Dietary reference intakes (DRIs): recommended intakes for individuals.
Available at: http:/fwww.iom_.edu/?id=21381. Accessed Apnl 24, 2007.
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According to a recent study,

Almost Two-Thirds of Postmenopaus%I Women Have Vitamin D
Inadequac

In a cross-sectional, observational, international study
In 2 pausal women with o 0SIS

Prevalence (%)

10 A 2.8%

<9

oints for 25(0OH) ncentration (ng/ml)

Vitamin D inadequacy was defin s serum 25(OH)D <30 ng/ml

Lips P et al. Poster presented at ASBMR, Nashville, TN, USA, September 23-27, 2005



Vitamin D Deficiency in Older Men

Eric Orwoll, Carrie M. Nielson, Lynn M. Marshall, Lori Lambert, Kathleen F. Holton,
Andrew R. Hoffman, Elizabeth Barrett-Connor, lames M. Shikany, Tien Dam, and
Jane A. Cauley, for the Osteoporotic Fractures in Men (MrO5Ss) Study Group

J Clin Endocrinol Metab 94: 1214-1222, 2009)



Prevalence (%)

Virtually All Patients Hospitalized for Nontraumatic Fractures Had

100
90
80 -
70
60 —
50 H
40 -
30
20 A
10

Vitamin D Inadequacy*—Retrospective Arm

N=548 o 98.9% _
0279 956% %% B0 o DPatients >60 years old

81.0% hospitalized for

_{68.4% nontraumatic fractures

e Serum 25(OH)D< 30 ng/ml
In 97.8%

e Patients had no vitamin D

supplementation
<12 <16 <20 <24 <28 <32

Cutoff points for 25(OH)D
concentration (ng/ml)



NMPO2AHWH A2ZBEXTIOY 2E AEIFMA
EAAHNIKOY NMAHOYZMOY

E. TPHIOPIOY! *, I. TPOBAZX?, . TOYPNHZ?, K. KATZAAHPA?, A. TAAANOZ?, T.
AEAOYZHZ!, N. MANAIQANNQOY?

1. EPIAXTHPIO BIOAOIMAZ, BIOXHMEIAZ, ®YZIOAOINAZ TOY ANOPQIMTOY KAl TON MIKPOOPIANIZMON, TMHMA EMIZTHVHZ AIATPO®HZ KAI AIAITOAOIMAZ,
XAPOKOIMEIOY MANEMNIZTHMIOY
2.EPIrAXTHPIO EPEYNAZX NMAOHZEQN MYOZKEAETIKOY 2Y2THMATOZ “O.F APOGANAHZ”, IATPIKH 2XOAH, EONIKO KAl KAINOAIZTPIAKO NANEMEZTHMIO
AGHNQN

ELRAIQMH. To agBéomo kai n Birauivn D eivar otoixeia - kKASIOIQ  yia TV TTo0ANWN Kal QVTIETWITION THS OOTEOTTOPWOTS, AV N
TTPOCANYN TOUS EiVal ETTAKIIG.

AIGpopeg UEAETES Exouv Oeiel Om To 1I00{UyI0 TOU aoBE0TIOU OTOV QVBOWITIVO OPYavIOUO &ival BEATIOTO Orav 1) NUELHOI TTPOCANWN
&ivar 1000 e 1200mg.

2KOTTOC TNS TTaPOUOTNS HEAETNS Eival va EKTIUNBEI N NUELHOIA TIDOOANWN aoBEoTiou O€ yuvaikeio EAANVIKO TTANBUOLO.

MEBGOAQI Zra mmAdiola Twv £E0pURCEWVY TOU OUAAGYOU UTTOOTHRIENS AOBEVWUV LIE OOTEOTTOPWOT YIA TNV QVIXVEUOT] TTapQYOVTWY
KIVOUVOU TTOU ETTIOPOUV OTO OKEAETO KATAYPAPHKAV TA ONIIOYPAQIKA XOPAKTNPIOTIKA KAl [IEOW EOWTNUATOAOYIOU EYIVE UTTOAOYIOUOS
TNG NUELNOIAS TIPOOANWNS AOBEOTIOU T€ EAMNVIOES YUVAIKES ATTO OAES OXEDOV TIC TTEPIOXES TNS EAAGOOS Qy0OTIKES KAl QOTIKES.
AlOTENEZMATA: PwmBnkav 10216 aroua uéons nAikiac 58.77 etwv (gpog 18-97) ue Bdpog 71.06 £12.51(uéon nuntTA
), Ywoc¢ 1.6140.07 kart AM2=27.50+4.84. H avaAuon ava karnyopia 1mpeooAnwng aoBeotiou £deiés. <400mg oto 21,8%, 400-800mg
oro 28,1%, 800-1200mg o7o 21.4% ka1 >1200 aro 28.7% 1ou ouvoAou Twv gpwrnBéviwv. lNepairépw avaAuon ava nAIKIakn ouada
karédeike on 10 24.7% Twv atouwv Katw Twv 40 erwv gixav TToooAnwn MIKeOTEoN Twv 400mg nuUELHOIwWS VW TO QVTIOTOIXO
TT0000TO O€ aroua avw Twv 80 etwv Nrav 16.4%.

2YMIEPAZMATA: lNepitrou 10 50% 1wV gowrnBEVTwV gixav nuepHoia TIpooAnwn aoBeoTiou katw armo 800mg e Ta Groua KAaTw
Twv 40 ETWV va EXouv UPNAOTERO TTOCOOTO KaTw Twv 400mg g GUYKPIOT LIE TIC YUVAIKES Qv Twv 8OETWV.



2.XEOIAOUOC UeEAETNC OSTEOS I

e 2KOTTOG MEAETNG:

EmimroAaouocg avetrdpkelag Bitapivng D otov eAANVIKO TTANBUo PO

* NMANOUOPOG HEAETNG

N= 973 uyIci¢ 836 yuvaikeg & 134 avOpeg

HAIkia > 18 eTwv

2TPATOAOYNON: EKONAWGEIG TTOU OPYAVWVEI 2UANOYOG YTTOOTAPIENG
AoBevwy pe OoTeoTrOpwWon oTo Voo ATTIKAG Kal 0€ OIAPOPOUS VOUOUG
NG XWPAg

* YAIKa ka1 MeBodoi

12wpn vnoTeia

10mL @AeBIkoU aipaTog o€ PIAAIDIO XWPIG AVTITTNKTIKO (AUEDN
atropovwaon opou), yia yerpnon BroxnMikwv deikTwy (25(0H)D, OAIKO

uopio rapabopudvng , OAIKS aoBéaTio, PwoPopog, OaTIKO KAGoUa
OAKQAIKNC @WOPATACNC, KPEATIVIVN
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Vitamin D Deficiency in the Elderly

Osteomalacia
A ( pain,myopathy,loser zones )
O v Osteoporotic
Fractur
ESJb {BMD = :
8 _
Biomarkers
$pTH
¥ 25(0CH)D
>

Duration




Vitamin D
MelwpéEvn TTpOCANWN
Meiwpévn ekBeon oTov nAlo
Meiwpuévn ouvBeon oTo dépua

l l

AgutepotTadng
Y1repmrapabupeoeIdIoNOG

l

Auinuévn ooTIKR atTroppoPnon Kai augnuévog PuBuocOoTIKAG
AvVaKATAOKEUNG

:

Auinuévog Kivduvog KaTaypAaTwy

Ca++
MeiwpeEvn TTpOcANYN Kal
EVTEPIKN aTTOPPOPNON

Fardellone P et al. Am J Clin Nutr 1998: 67:1273-78



Table 2. Vitamin D (25-(0OH)D) levels and their impact on bone health.

Definition Serum 25-(0H) Impact on bone health
D level”

Vitamin D <25 nmol/L Mineralization defect
deficiency 10 ng.ml

Vitamin D <50 nmol/L Increased bone turnover
insufficiency 20 ng.ml and/or PTH

Vitamin D 50 to 75 nmol/L  Neutral effect (bone turnover
sufficiency and PTH normalized),

desirable benefits on
fracture, falls, and

mortality
=75 nmol/L Desirable target in the fragile
elderly due to optimal
30ng/ml benefits on fracture, falls,
and mortality
Upper limit of 125 nmol/L Possibility of adverse effects
adequacy 50 ng/ml above this level

"25nmol/L is equivalent to 10ng/mL, 50nmol/L to <20ng/mL, and

75 nmol/L to 30 nEmL. ESCEO 2013



ENINEAA BITAMINHZ D KAI KATATMATA TOY 12XI0Y
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Figure 3. Relative risk estimates with 95% confidence intervals for hip

fracture at iIaSrﬂa 25(0OH)D of less than 50 nmol/L in imaiier:tive studies.



Original Article

Serum 25-hydroxyvitamin D and risk of major osteoporotic fractures in older U.S.
adults'™

Anne C. Looker, Ph.D

National Center for Health Statistics, Centers for Disease Control and Prevention, Hyvattsville WD

Major osteoporotic fracture

23 $ .

=30 30-49 20-74 ==
(53 cases) (127 cases) (175 cases) (63 cases)

20-29,6ng/ml

Hip fracture

N W -P-U‘m

Q=N LOEOOOD
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4 pe .

<30 30-49 50-74 75-110
(32 cases) (67 cases) (B85S cases) (35 cases)
20-29,6ng/ml
Serum 250HD (nmol/L) JBMR 2012
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Calcium and Vitamin D Supplementation in
Postmenopausal Women

John F. Aloia, Ruban Dhaliwal, Albert Shieh, Mageda Mikhail, Shahidul Islam,
and James K. Yeh

Winthrop University Hospital, Bone Mineral Research Center, Mineola, New York 11501

J Clin Endocrinol Metab, November 2013, 98(11):E1702-E1709

Table 1. Baseline Characteristics®

Randomization Group

Variable Vitamin D Calcium and Vitamin D Calcium Placebo
Age, y 59.7(7.1) 576(7.1) 60 (8.)5 58.6(6.7)
BMI, kg/m? 26.9(3.6) 274(3.9) 26.7(3.3) 26.8(3.9)
Dietary vitamin D, IU/d 180 (163) 158 (105) 185 (140) 215 (205)
Dietary Ca, mg/d 876 (310) 907 (288) 906 (320) 890 (259)
PTH, pg/mL 37.4(16) 33.5(13) 39.1(17) 35.7(15)
PINP, g/l 55.8(21) 52.5(18) 53.8(21) 56.3(21)
CTX, ng/mL 0.53(0.21) 047(0.17) 0.54(0.25) 0.51(0.21)
1,25D, pmoliL 113 (42) 108 (37) 115(29) 113 (34)
25(0H)D, nmol/L 64 (16) 69 (17) 66 (19) 67(17)
Urinary Ca/Cr 0.11(0.07) 0.12 (0.06) 0.10(0.07) 0.11(0.07)

* Reference laboratory ranges are as follows: PTH, 17-72 pg/mL; PINP, 16-96 wg/L; CTX, 0.142-1.351 ng/mL; 1,25(QH),D, 39-193 pmold;
J5(OHID 50-125 nmol - urinary Ca/Cr <0 37
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Conclusions: Fasting PTH declines with vitamin D supplementation. PTH declines after calcium
intake. Supplementation of the diet with 1200 mg calcium/d reduces bone turnover markers,

whereas supplementation with up to100 pg vitamin D./d does not. (J Clin Endocrinol Metab 98:




Supplemental file 4. Meta-analyses of the anti-fracture efficacy of vitanun D (alone of 1n combination with calcium)

Bischoff-Ferran 2005 (282)  Combined calcium and vitamin D) (700-800 [U/id) supplementation reduces the nsk of hip fractures compared with placebo

Boonen 2007 (99) Vitamin D alone (independent of dose 400/U/d or more) does not reduce the nisk of hip fractures.
combined vitamin ) and vitamin D supplementation reduces the nsk of non-vertebral fractures and hip fractures compared with placebo, and
reduces the nsk of hip fractures compared with vitamin D alone.

Jackson 2007 (283) Vitamin D alone does not reduce the nsk of vertebral fractures.

Tang 2007 (103) Combined calcium and vitamin D supplementafion reduces the risk of any fractures.
Calcium alone 15 equally effective to reduce the nsk of any fractures compared with combined supplementation.

Cranney 2007 (284) Combined calcium (500-1200mg) and vitamin D (700-800 IU/d) supplementation reduces the nsk of fractures, pnmanly in institutionalized elderty
women, compared with placebo.

Reid 2008 (285) Combined calcium and vitamin D supplementation reduced the nisk of hip fractures.

Calcium alone increases the nisk of hip fractures.

Avenell 2009 (101) Vitamin D alone does not reduce the nsk of any fractures, hip fractures and vertebral fractures.
Combined calcium and vitamin D supplementation reduces the risk of hip fractures compared with placebo.

Bischoff-Ferran 2009 (106)  Vitamin D (=400 IU/d) reduces the risk of non-vertebral fractures and hip fractures.
Mo benefit of additional calcium on fracture nsk

Chung 2009 (129) Inconsistent evidence for an association between vitamin D alone and the nisk of fractures.
Combined calcium and vitamin D supplementation reduces the disk of any fractures and hip fractures compared with placebo.

Dipart group 2010 (100)  Vitamin D alone (400-800 IU/d) does not reduce the nsk of any fractures, hip fractures and vertebral fractures.
Combined calcium and witamin D supplementation reduces the sk of any fractures and hip fractures compared with placebo.

Bergman 2010 (286) Combined calcium and vitamin D (2800 |U/d) supplementation reduces the nsk of non-vertebral fractures and hip fractures compared with
placebo, and reduces the nisk of non-vertebral non-hip fractures compared with calcium alone

Lai 2010 (287) Vitamin D alone (independent of dose < or > 800 IU/d) does not reduce the risk of hip fractures
Chung 2012 (108) Combined calcium and witamin D supplementation reduces the nsk of fractures in institutionalized elderly compared with placebo.

Bischoff-Ferran 2012 (107)  Vitamin D (792-2000 1U/d) reduces the nsk of non-vertebral fractures and hip fractures.
No benefit of additional calcium on fracture nsk.

Calcium + vitamin D studies shown in italic




Calcium plus vitamin D supplementation and risk of fractures:
an updated meta-analysis from the National Osteoporosis

Foundation Osteoporos Int  Published online: 28 October 2015

C. M. Weaver' « D. D. Alexander?® + C. J. Boushey « B. Dawson-Hughes* -
J. M. Lappe™°+ M. S. LeBoft” - S. Liu® « A. C. Looker” - T. C. Wallace '""" - D. D. Wang '*

Table 1 Summary of meta-analysis results for calcium plus vitamin D supplementation versus placebo and fracture risk

Reference Status Vitamin D Calcium No. of total fracture events/total No. of hip fracture events/total
(IU/day) (mg/day)

RR (95 % CI)  Treatment Control RR (95 % CI) Treatment Control

Chapuy Institutionalized 800 1200 0.74 (0.56-0.97) 80/1387 110/1403  0.74 (0.56-097) 21/1387  37/1403
et al. [20]
Chapuy Institutionalized 800 1200 0.62 (0.36-1.07) 27/393 21/190 0.62 (0.36-1.07) 27/393 21/190
et al. [21]
Dawson-Hughes Community-dwelling 700 500 046 (0.23-090) 11/187 26/202 0.36 (0.01-8.77) 0/187 1/202
etal. [22
Porthouse Community-dwelling 800 1000 1.01 (0.71-1.43) 58/1321 91/1993 0.75 (0.31-1.80)  8/1321 17/1993
et al. [23]
Prentice Community-dwelling 400 1000 0.90 (0.78-1.03) 405/7530° 458/7801° 0.55 (0.32-0.97) 19/7530°  35/7406"
et al. [10]*
Salovaara Community-dwelling 800 1000 0.83 (0.61-1.12) 78/1586  94/1609  2.02 (0.37-11.02) 4/1586 2/1609
et al. [24]
Grant et al. [25] Community-dwelling 800 1000 1.02 (0.89-1.16) 387/2649 377/2643 ND ND ND
with history of
fracture
Harwood Community-dwelling 800 1000 0.57 (0.15-2.19) 3/39 5/37 ND ND ND
et al. [26] with history of
fracture

CT confidence interval, ND no data, RR relative risk, WHI Women’s Health Initiative
*Data analyzing the WHI for adherence to assigned pills and no personal use of supplements from Table 6 in Prentice et al. [10]
®Data provided from WHI investigators



d StudyName

Chapuy, 1982 [20]

Chapuy, 2002 [21]
Dawson-Hughes, 1997 [22]
Porthouse, 2005 [23]
Salovaara, 2010 [24]
Grant, 2005 [25]

Harwood, 2004 [26]
Prentice, 2013[10]®
SRRE=0.85(0.73-0.98)

P-heterogeneity = 0.06
F=4920
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d Study Name

Chapuy, 1992 [20]
Chapuy, 2002 [21]
Dawson-Hughes, 1997 [22]
Porthouse, 2005 [23]
Salovaara, 2010([24]

Prentice, 2013[10]®

SRRE=0.70(0.56-0.87)
P-heterogeneity=0.74
F=0.00

Rate Ratio and 95%, CI
Hip fractures
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Table 2. Author s interpretation of current evidence base from controlled intervention studies.

Calcium alone VitaminDalone ~ CaD combined
BMD small gain No effect small gain
Fractures No effect Conflicting evidence  Small risk reduction in the elderly
Cardiovascular events  Conflicting evidence ~ Conflicting evidence  Conflicting evidence

All-cause mortality ~ No effect No effect small risk reduction In the elderly

BMD, bone mineral density; CaD, calcium and vitamin D,

Ther Adv Musculoskel Dis
2017, Vol. 9(5) 107-114

Bo Abrahamsen



The role of calcium supplementation in healthy
musculoskeletal ageing

An expert consensus meeting of the European Society for Clinical and Economic Aspects

of Osteoporosis, Osteoarthritis and Musculoskeletal Diseases (ESCEQO) and the

International Foundation for Osteoporosis (1OF) . . ~r ~
Published Unlmc: 20 October 2016

N. C. Ha ‘Lt\l"- E. Biver> - J.-M. Kaufman® - J. Bauer” - J. Branco® - M. L. Br ndi”

O. Br \tl( \ Coxam '1"- A. Cruz-Jentoft'' - E. (4( rwinski 'Z - Il Dimai'®

P. F ar dq_l]onq_ J-Y. Reginster'® - B. Dawson-Hughes' J.o AL I\ anis '

O ouvbuaopog Ca-D €xel pLo ATILOL OVTIKOTOY LLOLTLKA
dpacon og atopo rtov {ouv o€ LOPU AT OTIWC KoL OTNV
Kolwotnta.

 H épaon autn 6ev £xeL amodedelxOel yLa OAEC TIC OUAOEC
KOTAYUATWV EeXwPLoTA oUTE YLt To AGBEoTLO LLOVO TOU.

* H amoteAeopatikoTnTa TNC cuyxopnynonc ivat mo
gVpwWOoTN ota atopo uPpnAov Kwwduvou yia EAAeWPN
(Ca-D).



Indications for vitamin D screening

Bone diseases

(e.qg., rickets, osteomalacia, osteoporosis, nontraumatic fracture, or
hyperparathyroidism)

Old age

(particularly in case of history of falls or nontraumatic fracture)
Dark skin

(e.qg., Africans, African-Americans, Hispanics, or Asians)

Obesity

(e.g., adults with body mass index >30 kg/m* and obese children
with other risk factors or symptoms)

Pregnancy or lactation (with risk factors)

(e.g., dark-skinned or overweight, gestational diabetes, or very low
exposure to sunlight, and no vitamin D supplementation)

Sports athletes (especially indoor sports)

Chronic kidney disease

Liver failure

Malabsorption syndromes

(e.qg., cystic fibrosis, inflammatory bowel disease, Crohn’s disease,
bariatric surgery, or radiation enteritis)

Medications

(e.qg., antiepileptic drugs, glucocorticoids, AIDS drugs, antifungals, or
cholestyramine)

Granuloma-forming diseases

(e.qg., sarcoidosis, tuberculosis, histoplasmosis, coccidiomycosis, or
berylliosis)
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Figure 4. Direct and indirect effects of vitamin D on muscle. Data on direct effects come predominantly from in vitro studies and are yet to be
confirmed in vivo, where the presence of the VDR is currently under debate.

Endocrine Reviews, February 2013, 34(1):0000-0000




Hypovitaminosis D Myopathy Without
Biochemical Signs of Osteomalacic Bone
Involvement

H.Glerup et al Calcif Tissue Int 2000



Table 2 Meta-analyses on vitamin D and fall prevention

Meta-analysis Number of trials [ntervention Control Fall prevention Heterogeneity in subgroup analyses
cffect size
95 % Cl Calcium Bascline vitamin Achieved  Vitamin D
supplements co- D levels vitamin D dose effect
administration levels
Bischof-Femran, JAMA SRCT Vit D (+active Placebo £ caleum  0.78 (0.64-0.92) No - - -
2004 [33] D) £ calcium
Jackson, Q J Med 2007 [34] SRCT VitD +calcum  Placebo + calaum (.88 (0.78-1.00) - - - -
(’Donnel, J Bone Miner Metab ~ 2RCT Caleitriol and Placebo 0.66 (0.44-0.98) - - - -
2008 [39] alfacaleidol
Richy, Caleif Tissue Int 2008 [40] 14 RCT Vit D (+active Placebo/control £ 0.92 (0.86-0.98) - - - -
(3 open-label trials) D) £ caleium calium
Bischoff-Feran, BMJ 2009 [32] 8 RCT Vit D (+active Placebo £ caleum  0.87 (0.77-0.99) - - Yes Yes (700~
D)+ caleium (>60nmo- 1000 [U/day)
1)
Kalyani, ] Am Geratr Soc I0RCT Vit D (+active Placebo £ calcium  0.86 (0.79-0.93) Yes - - Yes (= 800 U/
2010 [35] D) £ caleium day)
Michael, Ann Intem Med 9RCT Vit D (+active Placebo £ calcium (.83 (0.77-0.89) No - - -
2010 [37] D) £ calcium
Murad J Clin Endocrmol Metab 26 RT Vit D (+active Placebomothing £ 0.86 (0.77-0.96) Yes Yes. Low level: nsk - -
2011 [38] D) £ calcium calcium ratio 0.53 [0.39, 0.72]
Cameron, Cochrane review 2012 6 RCT in care facilities and Vit D+ caleium  Placebo £ caleum  0.99 (0.90-1.08) No - - =
[41,42] hospitals
Gillespie, Cochrane review 2012 11 RCTm the community Vit D (+active Placebo/control £ 0.96 (0.89-1.03) - Yes. Low level: mskratio - -
[45, 46] D) £ calcium calcium 0.70 [0.56, 0.87]
Bolland, Lancet Diabetes 20RCT Vit D £ calcium  Placebo/control £ 0.96 (0.91-1.01) No No No -
Endocrinol 2014 [43] calcium (=50 nmo-
1)
LeBlanc, JAMA Intemal Medicme 11 RCT Vit D (+active Placebo £ caleum .89 (0.82-0.97) No Yes. Low level: nisk ratio 0.85 - -
2015 [36] D) + calcium (0.73-0.98)
RCT randomised controlled trial. BT randomused mal. C! confidence mterval. = not tested



O ato tIc 12 €deLéav peiwon tov Kivduvou
TTTWOEWV.

MeyaAn etepoyevela AOyw OLadOpETIKWVY
nAnBuopwyv, mapepPoon (puokn D n
uetaBoAitec ),uebodoloyia aviyvevong
NTwoewv, Baolka entineda Brrtapivng D,entimeda
IOV EMLTUYOLVOVTOL UE TNV TtapeUBaon .

Av Kol To aoBEO0TLO EUTTAEKETAL OTNV PuCLOAoyia
TWV LUWV oL KAWVLKEC LEAETEC SElXVOoUuV OTL N
xopnynon tnc¢ Brtapivne D mapad tou acBeotiou
oOnyeL o€ PelWON TWV MTWOEWV.



Annual High-Dose Oral Vitamin D

and Falls and Fractures in Older Women
A Randomized Controlled Trial

Table 2. Incidence Rate Ratio for Falls and Fractures and Analysis Adjusted by
Calclum Intake

Incidence Rate Ratio for Vitamin D Group,
Estimate (95% Confidence Interval)

Mo adjustment, No.
~alls 1.15 (1.02-1.30)

Fractures 1.26 (1.00-1.50)
Nomvertebral fractures 1.28 (1.00-1.65)

Adjusted for calcum
intake, Mo.
Fallzs adjusted 1.16 (1.03-1.31)

Fractures adjusted 1.25 (0.00-1.58]
Monvertebral fractures 1.27 (0.88-1.65)

Intervention 500000 U of cholecalcferal o placebo

AMA, May 12, 2010—Vol 303, No. 18



Effect of annual intramuscular vitamin D on fracture risk in
elderly men and women—a population-based, randomized,
double-blind, placebo-controlled trial

H. Smith, F. .-'\ndi:'rsunl._ H. Raphael, P. Maslin, S. Crozier” and C. lf.’l‘:u'}pt'rl

Cumulative probability of fracture at any non-vertebral site Cumulative probability of fracture at hip or femur
10 -

-
|

2t fractured
2 fractured

Placeho

| ] ] 1 1 1 1
18 24 30 18 24 30
Months Months

300000 U intramuscular (i.m.) vitamin Ds (eraocalciterol) ijection

Rheumatology 2007:46:1852-1857



Original Investigation | LESS IS MORE

Monthly High-Dose Vitamin D Treatment
for the Prevention of Functional Decline

A Randomized Clinical Trial JAMA Intern Med. 2016:176(2):175-183.

Heilkke A. Bischoff-Ferrari, MD, DrPH; Bess Dawson-Hughes, MD; E. John Orav, PhD; Hannes B. Staehelin, MD;
Otto W. Meyer, MD; Robert Theiler, MD; Walter Dick, MD; Walter C. Willett, MD, DrPH; Andreas Egli, MD

INTERVENTIONS Three study groups with monthly treatments, including a low-dose control
group receiving 24 000 IU of vitamin D5 (24 000 IU group), a group receiving 60 000 [U of
vitamin D3 (60 00O IU group), and a group receiving 24 000 U of vitamin D5 plus 300 pg of
calcifediol (24 00O |U plus calcifediol group).

Intent-to-treat analyses showed that, while 60 000 IU and 24 000 IU plus
calcifediol were more likely than 24 000 IU to result in 25-hydroxyvitamin D levels
of at least 30 ng/mL (P = .001), they were not more effective in improving lower
extremity function, which did not differ among the treatment groups.

over the 12-month follow-up, the incidence of falls differed significantly among the
treatment groups, with higher incidences in the 60 000 IU group (66.9%; 95% ClI,
54.4%to 77.5%) and the 24 000 IU plus calcifediol group (66.1%; 95%CI, 53.5%-
76.8%) group compared with the 24 000 1U group (47.9%; 95%CI, 35.8%-60.3%) (P =
.048).



Figure 2. Unadjusted 25(0OH)D Levels by Treatment at Baseline,
6 Months, and 12 Months

25(0H)D Level, ng/mL
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Medium doses of daily vitamin D decrease falls and higher doses of daily
vitamin D3 increase falls: A randomized clinical trial

Lynette M. Smith®, J. Christopher Gallagher™*, Corinna Suiter”

@ Biostatistics, Public Health Department, University Nebraska Medical Center, Omaha, NE 68198, United States
Y Endocrinology, Creighton University Medical School, Omaha, NE 68131, United States

Accepted 17 March 2017
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100%
0 Diasorin
B LCMS

90%

80%

0%

60%

0%

Percent Fallers
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30%
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0%
Diasorin 25-32 32-38
LCMS <28 28-35 35-41

Serum 250HD (ng/mL)

Fig. 4. Faller rates by serum 250HD quintiles measured by Diasorin and LCMS assay.
Serum 250HD quintiles measured by Diasorin and LCMS assays showed a significant

quadratic trend in faller rate (p = 0.033 and p = 0.005 respectively).




2YMINEPAXZMATIKA

 H 2Zuoxetion Twyv emmedwy NS 250HD3 ToU
opou >40-45 ng/ml ye aucnuévo pubuod
TTTWOEWV O€ 3 OIAPOPETIKEC UEAETEC Eival MIO
VEQ TTAPATENON KAl ATTOTEAEI M1 AVETTIOUMNTN
aTmTavTnon otn xopnynon Bit.D.

* Av kai o1 60.000 pov./u bolus i1coduvauouyv pe
20000V /nU N epaTTac xopnynon aucavel TIg
TTTWOEIC (67%) evw N nuepnola Twyv 2000pov TIg
ueiwvel kata 30% utrodnAwvovTtag OTI N EQATTAC
xoprynon €ivai emdénuia yiati au¢avel TToAu Ta
emmireda TnG 250HD3 kai 1,250HD3 Tou opou.



Short-Term Effects on Bone Turnover Markers of a
Single High Dose of Oral Vitamin D5

Maurizio Rossini, Davide Gatti, Ombretta Viapiana, Elena Fracassi, Luca ldolazzi,
Silvia Zanoni, and Silvano Adami

Fheumatology Unit, Department of Bedicine, University of YWerona, 37134 Verona, kaly

Percent changes 600.000 IU D3

sCTX

Datesealin

FiHa. 1. Effects ¢
olus of 00, 000

and o=steocalcin senu

97: E622-E626, 2012
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AZBEZTIO-NEDPOAIOIAZH

* MpooAnyn acBeotiov e TIC TpOodPEC ouoxeTI(ETOL
QPVNTLKA LE TNV ETiMTWOoN tn¢ vedpoAlBiaonc mibava
AOYO eAATTWONC TNC armoppodnonc Twv oaAlkwy armo
TO EVTEPO.

 Ta OKELAOUOTO LCBECTIOU CUCXETLOTNKAV UE LLLOL
LULkpn avénon tng veppoABiaonc.(2K 1.17 -2100mg
ouVOALKN nuepnoia tpocAnPnWHI-Ztnv utoopada
TWV ATOMWV Ttou OEV ETaLpvaV Ao HOVOL TOUC
aoPeotio o kivbuvoc ntav 1.08 (Cl 0.88-1.32).

Curhan etalNEJM1992(avdpecg)- Curhan et al Ann  InterMed1997(yuvalkec) -
Burtis etal AmJClinNutr1994-Heller ] AmColINutr1999



Media Reports: g

RESEARCH

Effect of calcium supplements on risk of myocardial
infarction and cardiovascular events: meta-analysis

= Mark] Bolland, senor research feliow,! Alison Avene!! dinical senor lecturer? John A Baron prafessor?
-~ o Andra Grg seciana profassor,' Graema S Maclennan, senlor research fellzy > Greg L Gambla, resezrch

CALCIUM SUPPLEMENTS

0/ -
fisk of heart attaepe

F2S@CBS EVENING NEWS

With SCOTT PELIEY.

July 29, 2010 B:£6 PL PRI T ES

Calcium Supplements Linked to
Heart Attacks




Reality can be so complex that equally valid observations
from differing perspectives can appear to be contradictory.

bryanridgley.com £



Abs #1008: Nguyen et al. Calcium plus Vitamin D
Supplementation, Fracture, and Cardiovascular Outcomes

Background and Question: Calcium and Vitamin D
Supplementation: good or bad for fracture and/for
cardiovascular outcomes

Design:

11 Primary RCTS (n=56569) on Fx risk; 7 post-
hoc analyses of RTCs on CVD (Nn=46526);

Bayesian approach to analysis of the RCTs

Results:

Abs #1008: Nguyen et al. Calcium plus Vitamin D
Supplementation, Fracture, and Cardiovascular Outcomes

Results:

S3=yr

incidencel

Total fracture

Myocardial

infarction

Stroke




Abs #1108: Harvey et al. Calcium and/or Vitamin D
supplementation are not Associated with Ischemic Heart

Disease

Background and Question: Calcium x Vitamin D
Supplementation: increased risk of MI?

Design: UK biobank cohort (n= 502,664) age 40-69;
prospective over 7 yrs

Results: # self-reporting calcium, 6.9%; vitamin D,
3.9%: both, 2.1%.

Abs #1108: Harvey et al. Calcium and/or Vitamin D
supplementation are not Associated with Ischemic
Heart Disease

HR for IHD admission HR for CVD admission

- Fem e = e

N-c: F&Eéociuﬁbn in men or women befw;en
intake of either or both on hospital-
based admission codes for ischemic HD,

any CV event, or death thereafter

HR and 95%aCT
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_ NATIONAL
QOSTEOPOROSIS

FOUNDATION

Ann Int Med 2016

Lack of evidence linking calcium with or
without vitamin D supplementation to

Position Statement :
National Osteoporosis Foundation (NOF) and
American Society for Preventive Cardiology (ASPC)

cardiovascular disease in generally
healthy adults

Stephen L. Kopecky, MD?; Douglas C. Bauer, MD?; Martha Gulati, MD3; Jeri W.
Nieves, PhD% Andrea J. Singer, MD>; Peter P. Toth, MD, PhDS; James A. Underberg,
MD7; Taylor C. Wallace, PhD&2; Connie M. Weaver, PhD°

ICardiology, Mayo Clinic; 2 Med and Epi & Biostat, UCSF 3 Cardiology, U of Arizona-Phoenix;
*Mailman School of Public Health, Columbia University; *0b/Gyn, Georgetown University ;
Ciccarone Center Johns Hopkins; “Medicine, NYU; 8NOF; °Nutrition and Food Studies, George
Mason University; 1°Nutritional Sciences, Purdue University

In Press : Annals of Internal Medicine 2016

NOF=National Osteoporosis Foundation ASPC=American Society for Preventive Cardiology




Annals of Internal Medicine REVIEW

Calcium Intake and Cardiovascular Disease Risk

An Updated Systematic Review and Meta-analysis

Mei Chung, MPH, PhD; Alice M. Tang, SCM, PhD; Zhuxuan Fu, MPH; Ding Ding Wang, MPH; and
Sydne Jennifer Newberry, MS, PhD

This article was published at www.annals.org on 25 October 2016.

Conclusion: Calcium intake within tolerable upper intake levels
(2000 to 2500 mg/d) is not associated with CVD risk in generally
healthy adults.




Vitamin D with Calcium Reduces Mortality: Patient
Level Pooled Analysis of 70,528 Patients from Eight
Major Vitamin D Trials

Lars Rejnmark, Alison Avenell, Tahir Masud, Frazer Anderson, Haakon E. Meyer,
Kerrie M. Sanders, Kari Salovaara, Cyrus Cooper, Helen E. Smith,

Elizabeth T. Jacobs, David Torgerson, Rebecca D. Jackson, Jo2Ann E. Manson,
Kim Brixen, Leit Mosekilde, John A. Robbins, Roger M. Francis,

and Bo Abrahamsen®

All studies HR (86% Cl)
10 pgid 0.83 (0.85 - 1.01)
=20 pgid 0.94 (0.85 - 1.04)
Regrouped’
10 pgid 0.94 {0.87 - 1.01)
220 ngrd 0.91 (0.80 - 1.04)
Vit D alone
10 pgid 1.02 (0.86 - 1.22)
220 pgid 0.84 {0.83 — 1.05)

Regrouped’
10 pgtd 1.01(0.89 - 1.13)

220 pgid 0.88(0.75 = 1.04)

Vit O 4+ calcium
10 pg'd 0.90 (0.83 — D.90)

=20 pgid 0.92 (0.79 - 1.08)

1.0 : ) 1.3

HR (85% CI)

J Clin Endocrinol Metab, August 2012, 97(8):2670-2681
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NUTRITION

New guidelines on vitamin D-ficiency

—clear or confusing?

Kevin D. Cashman and Mairead Kiely




25-30nmol  50nmol 75nmol  >100nmol

I I, sACN; Nethertands

| |
| |
: : |[OM; Australia—New Zealand;

Nordic and DACH countries;
AAP

Endocrine Society;

|IOF; AGS

Vitamin D Council
and ‘a few experts’

B & i
10-12ng/ml 20ng/ml  30ng/ml >40ng/ml

Figure 3 | Recommendations for interpreting serum levels of 250HD. A schematic
representation of how different agencies and countries interpret serum levels of
25-hydroxyvitamin D is shown. Colour code: red denotes a state of severe deficiency
(danger) that has to be corrected without exception; orange denotes a state of mild
deficiency (modest concern), in which intervention is desirable; green denotes a state of
sufficient supply that does not benefit from additional supplementation. AAP, American
Academy of Pediatrics; AGS, American Geriatrics Society; DACH, Deutschland
(Germany), Austria and Confoederatio Helvetica (Switzerland); |OF, International
Osteoporosis Foundation; IOM, Institute of Medicine; SACN, Scientific Advisory
Committee on Nutrition.



YrapxeL toportavw opeAoOC eav
avénBouv ta entirneda tng 250HD3
arno 20ng/ml og 30 ng/ml ;



Table 1 25-Hydroxyvitamin D participants in DEQAS January 2012

Method Number CV for samples
participating analyzed (%)

Diasorin Liaison total 401 9.6-13.7
IDS EIA 136 10.2-11.8
IDS-iISYS 131 8.1-12.9
LC-MS/MS 125 8.9-14.9
Automated 1DS EIA 106 8.6-10.2
Roche total 250HD 61 8.2-16.9
Siemens ADVIA Centaur 46 14.0-19.6
Abbott Architect 34 6.8-10.7
HPLC 31 15.4-35.6
Diasorin RIA ) 14.1-20.7
IDS RIA 11 5.2-15.3
Unknown : 0.5-24.3
Roche 250HD, k 7.1-39.7

DI Asource
Diazyme 250HVitD

Chromatographic ligand

7.6-36.7
NA
NA

Binding assay

NA not available




The Effect of Vitamin D on Calcium Absorption in
Older Women

J. Christopher Gallagher, Vinod Yalamanchili, and Lynette M. Smith

Bone Metabolism Unit (J.C.G., V.¥.), Creighton University Medical Center, Omaha, Nebraska 68131; and
Department of Public Health (L.M.5.), University of Nebraska Medical Center, Omaha, Nebraska 68198

Conclusions: There was no evidence of a threshold for reduced calcium absorption in the serum
250HD range of 10-66 ng/ml (25-165 nmol/liter). The increase in absorbed calcium of 6% on high
doses of vitamin D is so small that the same amount could be obtained from half a glass of milk (100

ml) or 100 mg elemental calcium. The results challenge assumptions about the value of adding
vitamin D to increase calcium absorption except when serum 250HD is very low that is less than 10
ng/ml (25 nmol/liter). (J Clin Endocrinol Metah 97: 3550-3556, 2012)
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Figure 1. Changes in serum PTH concentrations (mean = 5E) in response to vitamin D
supplementation of adults, according to baseline serum 250HD concentrations. Adapted from
Refs. 67 (A) and 68 (B). *, P < .02; **, P < .001.




The effect of high-dose vitamin D on bone mineral density
and bone turnover markers in postmenopausal women
with low bone mass—a randomized controlled 1-year trial

G. Grimnes « R. Joakimsen - Y. Figenschau -
P. A. Torjesen - B. Almas - R. Jorde

Conclusions One year treatment with 6,500 IU vitamin Ds/day
was not better than 800 IU/day regarding BMD 1n vitamin

D-replete postmenopausal women with reduced bone mass

and was less etficient in reducing bone tumover.

Ol 2012



Effect of Vitamin D; and Calcium on Fracture Risk in
65- to 71-Year-Old Women: A Population-Based 3-Year
Randomized, Controlled Trial —The OSTPRE-FPS

Kari Salovaara,'? Marjo Tuppurainen,'? Matti Karkkdinen,' Toni Rikkonen,' Lorenzo Sandini,
Joonas Sirola,'? Risto Honkanen,' Esko Alhava,'” and Heikki Kroger'?

Any Fracture
MNan-Vertebral Fractune -
Osteoporotic Fracture -
Distal Forearm Fracture
Proximal Hurmeral Fractune -
Hip Fracture+

Clinical Vertebral Fracture -
Upper Extremily Fractune-
Lower Extremity Fracture+

Serum 25(0H)D levels

o the | . | baseline 25(0HID level of
50.0 nmol/L (SD 18.7 nmol/L) was elevated by 49% to 74.6 (21.9)

nmol/L (p <.001) during follow-up. In the control group, the

[ {.l.i.;..;.

FRACTURE TYFPES

o v "-';lﬂ — ”'T::]ﬂ change by 14% from a baseline of 49.1 (17.7) nmol/L to 559
HAZARD RATIOS WITH 95 % CONFIDENCE INTERVALS (21.9) nmol/L was remarkably smaller but statistically significant

(p<.001).

Fig. 2. Adjusted” hazard ratios (e) of different fracture types with 95%
confidence intervals (bars). “Adjusted for age, BMI, background fracture,
parental hip fracture, smoking, use of alcohol, glucocorticoid use, and

Journal of Bone and Mineral Research, Vol. 25, No. 7, July 2010, pp 1487-1495
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Comparison of vitamin Ds and vitamin D3 supplementation in
raising serum 25-hydroxyvitamin D status: a systematic review
and meta-analysis’' °

Faura Tripkovic, Helen Lambert, Kathrvnn Hart, Colin P Smith, Giselda Bucca, Simon Penson, Gemma Chope,
Elina Hyvpponen, Jacgueline Berry, Reinhold Vieth, and Susan Lanham-New

D3 D2 Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Biancuzzo 20101 (7) 233 178 20 27 148 16 11.2% -3.70[-14.35 6.95 =T
Biancuzzo 2010-2 (7) 32 2563 18 265 18 17 99% 550(899 1999 T
Binkley 2011-1(19) 23 338 16 153 165 16 B86% 7701073, 2613 o R
Binkley 2011-2(15) 223 183 15 9 143 16 109% 1330[1.69, 2491) e
Glendenning 2009 (16) 40 247 17 26 112 20 105% 14.00[1.27,26.73] [
Heaney 2011 (17) 984 201 17 574 22 16 89% 41.00[2346, 5854 ——
Holick 2008 (6) 233178 20 248 8 16 118% -150[1023,7.23 =
Romagnali 2008-1 (5) 70.2 208 8 255 169 8 856% 4470[26.13,63.27] e
Romagnoli 2008-2 (5) 654 303 8 231 138 8 72% 4230[19.23,65.37] e
Trang 1998 (4) 233 157 55 137 114 17 123% 960[2.77,16.43] -
Total (95% Cl) 194 150 100.0% 15.23]6.12, 24.34] &

Heterogeneity: Tau®= 162.74, Chi*= 47,10, df=9 (P < 0.00001), F=81%

Test for overall effect Z= 3.28 (P = 0.001) U, o0 0 R, O

A25(0H)D greaterwith D2 A25(0H)D greater with D3

FIGURE 2. Random-effects meta-analysis comparing the effects of daily and bolus supplementation of D3 with that of D2 on net changes in serum 25(0OH)D
concentrations. The forest plot indicates that the absolute change in 25(0OH)D from baseline favored the D3 intervention. In the figure, “A25(0H)D" denotes
the change in serum 25(0H)D concentrations from baseline (net change), squares denote mean differences [with 95% Cls (lines)], and “Total” denotes the
cumulative n from all included studies. With the use of a random-effects model, overall, there was a significantly greater effect in the raising of serum 25
(OH)D concentrations over time for D3 supplementation than for D2 supplementation (mean difference: 15.23;95% CI: 6.12, 24.34; P = 0.001). D2, vitamin
D,; D3, vitamin Dy; IV, inverse variance; 25(0H)D, 25-hydroxyvitamin D.

Am J Clin Nutr 2012:95:1357-64.



2YMIEPA2ZMATIKA

* Yrtapyouv dladpopec ota emimeda tng
Brtapivng D mou eMITUYXAVOVTOL OTOV OPO UE
nopopolec S00eLC okevaopatwy D Aoyw
avaAuTLKAC Kat BloAoyikne Stakupovong.

e Av kat n D2kot D3 elvoll amoTEAECUOTLKEG OTNV
QVTIMETWTILON TNC AVETOPKELAC TNC
BrtapivneD n D3 €xel eva mAgovekTnua &€
aLtioc tne peyaAutepnc dtapkelac dpaonc.



AlMO TOY 2TOMATO2 H ENAOMYIKA;

* Yrtapxouv GopUaKOKIVNTLKEC OLadOPEC

* Me tTnVv per os xopnynon ta emnimeda tnc
250HD otov 0p0O avéavouv PECA OE 3 NUEPEC
evw gvoopuika n Brtapivn D mayldevetol oto
HLUIKO Kot Atmtwdn LoTo Kol HETA
areAevuBepwvetal otadlokad otn KukAodopia.



Adults

Inadequate sun exposure”™*® or supple-
mentation,”* decreased 7-dehy-
drocholesterol in skin because of
aging (over 50 yr)’

Preventive and Maintenance Measures
___to Avoid Deficiency

-

800-1000 IU of vitamin D/day,"®*6*42
50,000 IU of vitamin D, every 2 wk or every
mo,”? sensible sun exposure™ 1110 or
use of tanning bed or other UVB radiation
device (e.g, portable Sperti lamp), =+
up 0 10,000 U of vitamin D,/day is safe
for 5 mo, ¥ maintenance dose is 50,000 |U
every 2 wk or every mo”;

Michael F. Holick, M.D., Ph.D. N Engl) Med 2007;357:266-81.

Treatment of Deficiency

50,000 [U of vitamin D, every wk for
8 weeks®; repeat for another 8 wk if
25-hydroxyvitamin D <30 ng/ml




2YMNEPAZMATIKA TO BEATIZTO STATUS VIT D
NMA KAAZZIKOYZ 2TOXOYZ EMITYMXANETAI

* Alatnpouv o€
(PUOIOAOYIKA Opla TNV
PTH ka1 Tnv 1,25,0HD3
opoU.

* BeATiwvouv TNV evTEPIKN
amroppopnon Tou Ca.

* Melwvouv Ta KaTayuarta
TOU I0¥iou.

Aucavouv AtTia Tnv O

Meiwvouv Tov Kivouvo
TTTWOEWV Kal KATAOYPATWV
OTOUG NAIKIWPEVOUC.

O1 000E€IC AUTEC
QVOUEVETAI VO AUENOOUV
Ta emitreda TnG 250HD3
oT1a 20ng/ml o1n
TTAElIOWN®ia Tou
TTANBUOoPOU OTOXOU.



Table 1: Factors influencing dose response to vitamin D
supplementation [17,18]

Baseline serum 25(0H)D levels
Age

Race/ethnicity

Body composition (obesity)
Renal function

Geographic locations

Sex

Calcium/phosphorus status
Genetics

Oestrogen use

Supplement use of vitamin Ds or Dy




1,25(0H)2D
Biologically Active

Calcium and
Phosphorus
Homeostasis

Bone Health

Q.

Neuromuscular

Muscle Mass ,?

\
Muscle A
Strength | //\

Better
Balance

25(0H)D

Major Circulating Metabolite

1,25(0H)2D
Biologically Active

Prostate '\
Breast \\

Immunomodulatory
Effects

Multiple Sclerosis

Type | Diabetes (via
B-islet cell destruction)

Psoriasis

Rheumatoid
Arthritis

Inflammatory Bowel
Disease

Periodontal Disease

Cardiovascular Effects

Renin-Angiotensin
Regulation

Decreased Risk
for:

Hypertension

Type Il Diabetes (via
stimulation of pancreatic
insulin production)

Heart Failure

Growth & Regulation

Antiproliferation
Prodifferentiation
Apoptotic

Anti-angiogenic

Prostate,
Colon,
Breast
Cancers
etc.




IOM

 The proposed extraskeletal indicators

were rejected for the purpose of DRI development
because of insufficient evidence of causality,

inconsistency in the evidence, or inability to develop
a dose-response relationship.

The Nonskeletal Effects of WVWitamin D: An Endocrine
Society Scientific Statement

Clifford 1. Rosen, lohm 5. Adams, D
Josmn E. MManmson, b, Hassan b

Although observational studies support a strong case for an association between
vitaminD and musculoskeletal, cardiovascular, neoplastic, and metabolic disorders,
there remains a paucity of large-scale and long-term randomized clinical trials.
Thus, at this time, more studies are needed to definitively conclude that vitamin D

can offer preventive and therapeutic benefits across a wide range of physiological
states and chronic nonskeletal disorders.

Endocrine Reviews, June 2012, 33(3):456-492




Ongoing large trials for
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« Currently, far too many people do not receive
the amount of vitamin D that they need,
despite updated guidelines for intake of
vitamin D Iin many countries.

* |In addition, a small group of people and
‘addicts’ take too much vitamin D as a result
of the misconception that ‘more of a good
thing should be better'.

« experience with other micronutrients has
amply proved that such high dosages are not
necessarily more efficient or even safe.

Roger Bouillon



Skin B-endorphin mediates addiction to ultraviolet light

Gillian L. Fell’ 74 Kathleen C. Robinson'# Jianren Mao?. Clifford J. Woolf®. and David E.
Fisher!”

Cell. 2014 June 19: 157(7): 1527-1534.



EYXAPI2ZTQ



