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Update Vitamin D Stoffwechsel

Metabolism
, of vitamin D
7-Dehydrocholesterol -~----» Vitamin Dg +------ Supplements

WCY%RI
25 (inactive)

cYP24,

CYP2781

2425(0H)2D3, N
(inactve) i) ooy homaesiasa

Morris HA. Kidney International (2015) 88, 936-938.
0i:10.1038/ki.2015.257

Maozees R, Bischoff-Ferrari HA, Dawson-Hughes 5,
JBMR Plus 2021

Physiology of Vitamin D — Half-life t1/2

* Cholecalciferol is considered active intra-
cellularly, Short half-life

t1/2: 20 hours

* 25(0H)D reflects vitamin D status for its relatively
long half-life

t1/2: 36 weeks

Melamed ML, Thadhani Rl Vitamin D Therapy in Chronic Kidney

*  1,25-dihydroxyvitamin D, short half-life Disease and End Stage Renal Disease. Clnial Journal of the American

Socity of Nephrology : CIASN. 2012,7(2)358-365.
t1/2: 8-12 hours 401:10.2215/CIN 04040411

Hollis, BN, and C.L. Wagner, Clinical review: The role of the parent

y
clinical dose intervals can ffect clnical outcomes. ) Clin Endocrinol

Mazees R, Bischoff-Ferrari HA, Dawson-Hughes B, JBMR Plus 2021 Metab, 2013. 98(12): p. 4619-28.
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Pravalenz CKD im Zurich Disability Prevention Trial
200 zu Hause lebende Menschen Alter 70+ mit einem Sturz im letzten Jahr

1to2 >60 “normal” 51%
3a 44-59 Mild to moderate loss of 33%
function
3b 30-44 Moderate to severe loss of 13%
function
4 15-29 Severe loss of function 3%
5 <15 Kidney failure 0% (excluded)

* Cockceroft-Gault

Bischoff-Ferrari HA et al. ; JAMA Internal Medicine Jan-2016

PTH Suppression mit monatlichen Vitamin D Dosierungen
All Participants n = 200 (58% D-Deficient; 67% female, mean age 78 years)

(48.2-57.8) (46.0-55.6) (47.6-57.4) }
Mean (95% CI)
411 39.6 40.7
PTH at 6 months
(37.3-42.9) (36.8-42.4) (37.9-43.6) 084
Mean (95% CI)
427 403 408
PTH at 12 months (40.0-45.3) (37.6-43.0) (38.1-43.5) 041

Almost equal reductions in PTH between standard 24’000 IU/month
and the higher monthly doses

Bischoff-Ferrari HA et al. ; JAMA Internal Medicine Jan-2016

PTH Suppression mit monatlichen Vitamin D Dosierungen
CKD Stage 3a,3b,4 Participants n = 98 (GFR 15 to 59)

Mean (95% Cl)
g 51.4 55.0 55.8 071
(43.1-59.8) | (46.0-63.8) | (47.9-63.8)
Mean (95% CI]
e losx ) 411 40.0 403 0.89
(37.2-45.0) | (35.7-44.1) | (36.6-44.0)
Mean (95% CI)
45.0 42.0 40.0 025
PTHat12months | () 5494) | (37.0-46.9) (35.7-44.3)

Almost equal reductions in PTH between standard 24’000 IU/month
and the higher monthly doses — and compared with “all”

Bischoff-Ferrari HA et al. ; JAMA Internal Medicine Jan-2016

Update Vitamin D
Stirze & Knochenbriiche
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Dual action of

VITAMIN D
£ 0

bone + muscle

=

Vitamin D helps calcium \
absortion, important )
bone development and

maintenance

Vitamin D has a direct

fect on muscle and
reduces the risk of falling

Bischoff-Ferrari HA
World Osteoporosis Day Report 2011

Muscle-VDR is upregulated by Vitamin D treatment

4-month RCT of 4000 IU vitamin D3 vs placebo
21 postmenopausal women

£

- o _

- _ e _
% _ /

10 //% %% _

10

at4 months mean 250HD was 52.5 nmol/l (21 ng/ml) in placebo
vs 80.0 nmol/l (32 ng/ml) in vitamin D group

Total Type | Type Il

Ceglia L, Dawson-Hughes et al.; J Clin Endocrinology Metab. 2013
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Meta-Analysis double-blind RCTs Daily Dosing of Vitamin D:
in vitamin D deficient adults age 65+

All: sig. 27% reduction

Groler jahrlicher Bolus von Vitamin D 500'000 U

16% erhohtes Sturzrisiko
26% erhohtes Frakturrisiko

0Q3 (median: 40.3 ng/ml)
BQ4 (median: 50.2 ng/ml)

°

zs E * 2256 Frauen
20 | 7000 100010 vitamin D / d ab 70 Jahren - Falls
_ H :i: 24% redﬁ?ir:rl]ncf/ mit Risiko fur @ 1907 R, 1.16 (95% CI, 1.05-1.28)
g ! : | 34% Huftfrakturen & e P=.003
£ | | | 2
« 1.0 L e Vitamin D
STy Toe ¢+ ° + 500'000 IU g s
Meta-Analysis 8 RCTs os | H ¢ Vitamin D s
(n =2426) 2001060010/ 4 jahrlich versus g =
sorted by dose 00 o o o . o e e . Placebo 2
& w**b@s“? «fb@w«"@“ af@ & e\@@ & \@@eaﬁ 3 1 3 3 1
o & R Trial Year
o Bischoff-Ferrari,

USZ Siesiae Tral and treatment dose of vitamin D in U perday  Stal; BMJ 2009 Sanders KM, JAMA 2010303 1816-1822.
Monatlicher Vitamin-D-Bolus von 100'000 IE bei Adjusted mean number of falls
Langzeitpflegepatienten: doppelblinder RCT by quartile of achieved 25(0OH)D levels

Overall - 160 =0.01
R ) N Long-term care residents e
: aged 60 and older (n = 107) 2120
. H Quartie of achioved 25(0H)D
- E 1.00 at 12 months follow-up.
P— Sturzrate: E BQ1 (median: 27.0 ng/mi)
. £ 080 0Q2 (median: 33.2 ng/ml)
1 2.3-fach erhoht mit Bolus D H
3

Ginde AA, JAGS 2017

°

°

Bischoff-Ferrari HA et al. ; JAMA Internal Medicine 2016

°

0-6 months 7-12months  0-12 months
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Huft-Frakturen: Pooled-Analyse von doppelblinden RCTs mit taglicher
Dosierung: Bei Erwachsenen ab 65 Jahren mit Risiko Vitamin-D-Mangels
Tratment
Subgroup Soup Contrl Group Hip Fractre
Trcament  Convol Rl sk
Go G OO pvae
. f ot . f s
Age Median = 800 IU
A w154 s s | ompessose  <oon
" _ o5y w7 s |onzesam oz
30% Reduktion sy s e |onesosm  omw
Huftbruchrisiko atsy w s s us |osepasam  om
mit taglich 800 U Type o eling
Vitamin D bei a ;e s w0 s | omessese oo
slteren Menschen Commniy dveling a0 07 2 m |ososos oo
. Insiion s 4 1 | omessos oo
mit Mangel Saslne 25 yronviamin©
Al m o |oessemie oo
Py 106 Y 2 o | owooisy oz
230 nmoliter 306 1703 9 135 | os029-1220 017|  Bischoff-Ferrari,
(A niversitat etal. NEJM 2012
) Zorch

Groler jahrlicher Bolus von Vitamin D 500'000 U

16% erhdhtes Sturzrisiko

26% erhohtes Frakturrisiko
* 2256 Frauen

ab 70 Jahren Falls
i o =
mit Risiko flr P 1007 g, 1.16 (95% Cl, 1.05-1.28)
Huftfrakturen sl P=.003
5 75
0 3 Vitamin D
« 500'000 U s
Vitamin D e
jahrlich versus 2 25
=
Placebo B
s
(ST T S T 1
Trial Year

‘Sanders KM. JAMA 2010,303:1815-1822.
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Daily versus bolus D bei dlteren Menschen mit Risiko
Vitamin D Mangel und Sturze

Daily 800 IU

¥

34% reduction

Bolus dose

30% reduction 15% to 240% 26% increase

of falls of hip fractures increase in falls in any fractures
Bischoff-Ferrari, Bischoff-Ferrari, Ginde AA, Sanders K
:;g‘vzgw 2009 etal. NEJM 2021 JAGS 2017 JAMA
Bischoff-Ferrari 2010
JAMA Internal Med
2016

Overview

Author Target Population

33RCTs risk for osteoporosis
(n =51"145) or vitamin D
deficiency

Zhao et al. 2017 | Adults age 50+ not at

Intervention tested

Calcium and vitamin D
individually as well as their
combination

Result

No significant benefit on any
intervention on the incidence of non-
vertebral, vertebral, or total fractures

US Preventive
Task Force 2018 | risk for osteoporosis
11RCTs or vitamin D

Adults age 50+ not at

Calcium and vitamin D
individually as well as their
combination

For vitamin D doses greater than 400

1U, the panel concludes that there is
insufficient evidence to assess a

(n=51"419) deficiency benefit.

Bolland et al. Adults age 50+ Vitamin D compared to
2018 untreated controls, placebo
81 unblinded and or another dose of vitamin
blinded RCTS D, excluding trials that

(n = 44790) combined vitamin D with Cal

No benefit on BMD, falls or fractures

Bolland et al. 2018 e e e

Author Target Population | Intervention tested Result

Bolland et al. Adults age 50+
2018 untreated controls, placebo
81 unblinded and or another dose of vitamin
blinded RCTS D, excluding trials that

(n = 44790) combined vitamin D with Cal

Vitamin D compared to No benefit on BMD, falls or fractures

Bemerkenswerterweise war der Nutzen von Vitamin D in 3 von 5 BMD-Bereichen signifikant,
namlich 0,34 % fur die Gesamt-BMD der Hufte (p=0,002), 0,76 % fiir die BMD des
Oberschenkelhalses (p<0,001) und 0,25 % fur die Lendenwirbelsaule (p=0,05), was in der Tat darauf
hindeutet, dass Vitamin D einen Nutzen fir die BMD hat, insbesondere fiir die Hiifte.

I il indem sie Studien

Falls: Re-Analyses of trials 800-1000 IU included by Bolland et al. with
>50% adherence

Falls

: e 12 percent
[ ——.—_‘__ w— o 1e reduction in falls

=

Lt

B S (RR = 0.88; 95%
—— B O . . €1081-0.95)
e =1 s e Bischoff-Ferrari, HA, et
rounsmn - amin o o i

st 20 RN S Supplementation and
- S musculoskeletal health
[R———. e . o Lancet Diabetes

Endocrinol, 2019. 7(2): p.
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Fractures: Re-Analyses of trials 800-1000 IU included by Bolland et al.
with > 50% adherence

Total Fractures

o mese)  vnD Cos  weon 14 percent
o N -

reduction in

e ) - oot s e am total fractures

———— = om@enton e ensn w3

ke o . 2008 e omeai sew w2 7% (RR = 0.86; 95%

[N S S, €10.75-0.98)
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Bischoff-Ferrari, HA., et
al, Vitamin D
supplementation and
musculoskeletal health.
Lancet Diabetes
Endocrinol, 2019, 7(2): p.
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DO HEALTH: Recruitment
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DO-HEALTH - Background

3 promising public health interventions to impact on 5 health domains

2000 1U Vitamin D 1 g algae-based Omega-3 fats __ 3x30 min Home Exercise / week

Y@ & @0

Immunity

Bone Muscle Cardiovascular Brain

Uniy itht o European
Universt @HEALTI—J% [

DO-HEALTH — 3 Interventions - 8 treatment arms — 2x2x2 double-blind RCT

Vitamin D + Vitamin Ds +
Omega3+ Omegad
STRENGTH FLEXIBILITY (sham)
Vitamin D3 + Vitamin Ds +
PLACEBO + PLACEBO +
STRENGTH FLEXIBILITY (sham)
PLACEBO + PLACEBO +
Omega3 + Omega-3 +
STRENGTH FLEXIBILITY (sham)
PLACEBO + PLACEBO +
PLACEBO + PLACEBO +
STRENGTH FLEXIBILITY (sham)

St

0
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- European
Commission

Vitamin D Deficiency & Physical Activity at Baseline DO-HEALTH

Vitamin D deficiency

(VitD levels <20 ng/ml)

Physical activity

NHS — questionnaire:

83% engagend in moderate to

Yes high physical activity

41%

No
59%

- European
Commission

]

DO-HEALTH: Results total falls

Treatments

No. of participants  No. of total falls  Incidence Rate Ratio (95%CT)

VaDwNovaD w078 0 10r@siingues o
Omeget ve o O w7 B Oy | —

HED v o 7R st 155 s
Vit D+ Omega-3 vs No VitD + Omega-3 529 750 0.92(0.79-1.07), ——

Vit D+ SHEP vs No VitD + SHEP 539 902 1.13 (0.97-1.31), p=0.11 -
Omege - SHEP v No Omega + SHEP 539 W 0ot poss —
Vit D + Omega-3 + SHEP vs Placebo 264 395 1.01(0.84-1.21), p=0.92 ——

Estimates from negative binomial

0.50

regression madel with an offset of
the log of person years in the study

controllng for study site, sex, age,
previous fal, baseline bady mass
index, and baseline use of walking

European
Commission

3
Incidence Rate Ratio (95%CI)

Bischofl-Ferrar HA, etal. AmJ Clin
Nt 2022,
60:10.108¥sjer/ngact22

(DYHEALTHT é

Zusammenfassung der 4 neusten meta-analyses

zu Vitamin D & Stiirze und Knochenbriiche

« Vitamin D in der taglichen Dosierung und heutigen Empfehlung (800 - 1000 IU) ist
effektiv bei dlteren Menschen mit erhdhtem Risiko fir Vitamin D Mangel und
Sturz/Knochenbruchrisiko.

— DO-HEALTH stellt dieses Empfehlung nicht in Frage!

« Vitamin D Supplementation ist nicht effektiv bei Menschen 50+ ohne Vitamin D
Mangel ohne Risiko fir Stiirze/OP
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Regarding Bolus Dosing

Vitamin D: Bolus Is Bogus—A Narrative Review

Richard B. Mazess," © Heike A. Bischoff-Ferrari* © and Bess Dawson-Hughes® ©
'Department of Medical Physics, University of Wisconsin, Madison, Wi, USA
Zuric,Swizedand
“City Hospital Zurich, University Clinic for Aging Medicine, Zurich, Switzerland

Aging, Tufts Universty, Boston, MA, USA
ABSTRACT
Further,
vitamin D dis ) rickets, falls and
fractu
A
both daily
©2021 The Authors.

Mineral Research.

. o
Mazess RB, Bischoff-Ferrari HA, Dawon-Hughes B; JBMRplus 2021 s ©9) HEALTHT,

Update Vitamin D
Immunsystem
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VITAL RCT — Vitamin D Effekt
Autoimmun-Erkrankungen

Daily 2000 IU D versus Placebo

25871 participants, consisting of 12786
men 250 years and 13085 women >55
years at enroliment.

mean age 76; FU 5.3 Jahre

Results: 22% reduction in incident auto-
immune diseases (rheumatoid arthritis,
polymyalgia rheumatica, autoimmune 00025
thyroid disease, psoriasis, and all others);

BMJ open 2022

Vitamin D arm
00125
— Active

Placebo
Hazard ratio 0.78 (95% C1 0.61 t0 0.99)
=005

0.0100:

Cumulative incidence

disease: VITAL randomized controlled trial

B 376 dok htps//doiorg/10.1136/brm-2021-066452 (Published 26 Jnuary 2022)
it this as: 8M) 2022376066452

VITAL RCT — Vitamin D Effekt Cancer - Mortality

* Vitamin D reduzierte den primaren
Endpunkt der gesamten invasiven
Cancerinzidenz nicht signifikant
(HR = 0,96 [95% 0,88-1,06])

« Signal fur eine Verringerung der
Gesamtkrebsmortalitat
(HR = 0,83 [0,67-1,02])

* Ohne Latenzzeit erstes Jahr
(HR = 0,79 [0,63-0,99])

* oder die ersten 2 Jahre
(HR = 0,75 [0,59-0,96])

VITAL RCT — Vitamin D Effekt Advanced Cancer

« Daily 2000 IU D versus Plazebo reduziert
fortgeschrittene Carzinom-Erkrankungen
(metastatic or fatal)

* HR, 0.83 [95% Cl, 0.69-0.99]; P=.04). JAMA rere
Aoy Type

open 2020
« BMI<25: HR, 0.62 [95% CI, 0.45-0.86]
« BMI 25-<30: HR, 0.89 [95% Cl, 0.68-1.17]
* BMI230: HR, 1.05 [95% Cl, 0.74-1.49])

wiit|Open. 2020 &

‘ASecondary Analysisof e VITAL Randomized Ciinical Trial

Meta-Analyse 46 RCTs
Vitamin D und Akute respiratorische Infekte

46 RCTs (75 541 participants) -- Alter 0-95 Jahre

OR 0:92 (95% CI 0-86-0-99)
OR 0:78 (95% CI 0-65-0-94)
OR 0:70 ( 95% CI 0-55-0-89)

* Any dose Vitamin D versus Placebo:
* Daily vitamin D versus Placebo:
« Daily 400 to 1000 IU:

THE LANCET
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