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Our bones need energy...

0 04 08 12 16 20

Glucose uptake measurements using total-body PET/CT

Lu W et al. Bone Res. 2023 Jul 6;11(1):36.



Energy intake and bone health

CLINICAL TRIAL

JBMR

Effect of Two-Year Caloric Restriction on Bone
Metabolism and Bone Mineral Density in Non-Obese
Younger Adults: A Randomized Clinical Trial

ad libitum group (@) or caloric restriction (o).
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Villareal DT et al. ] Bone Miner Res. 2016 Jan;31(1):40-51.



Our bones need energy and a balanced diet

— Calcium, proteins, fibers, other micronutrients...

Low CALCIUM Low PROTEIN
diet diet
- Bone resorption to - Poor bone matrix
release calcium formation
- Impaired bone - Poor muscle health
mineralisation and risk of falling

Rizzoli R, Biver E, Brennan-Speranza TC. Lancet Diabetes Endocrinol. 2021 Sep;9(9):606-621.
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The Upshot

Got Milk? Might Not Be Doing You
Much Good

Aaron E. Carroll

‘THE NEW HEALTH CARE ~ NOV. 17,2014
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Fracture risk according to protein intake

(high vs low) in meta-analyses

Total proteins Animal proteins Vegetable proteins

p . . Number Number Number
- F
Meta-analyse  Population  Fracture site of Risk (95% Cl) of Risk (95% Cl) of Risk (95% Cl)
studies studies studies
Darling, 2009  Adults = 18 yrs Hip 3 RR0.75 (0.47,1.21) 3 RR 0.83 (0.54,1.30) 2 RR 1.21 (0.82, 1.79)
Al 3 RR0.99 (0.97,1.02) 2 RR 0.79 (0.32, 1.96)
Wu, 2015 Adults = 18 yrs
Hip 6 RRO0.89(0.82,097) 4 RR 1.04 (0.70, 1.54)
Wallace, 2017  Adults = 18 yrs Hip 5 RR 0.84 (0.73, 0.95)*
gg‘:g”e”d”k' Adults >65 yrs Hip 4  HR: 0.89 (0.84, 0.94)*
4 RR 0.94 (0.72, 1.23)
Darling, 2019 Adults > 18 yrs Al g RGO ARE g RR0.98 (0.76,1.27) 3 RR 0.97 (0.89, 1.09)

0.79* (0.64, 0.97)*
3 OR 0.69 (0.30, 1.68)

RR relative risk (Cohort studies); HR hazard ratio (Cohort studies) ; OR odd ratio (Case-control studies);

* Statistically significant; * if removal the study with low calcium intake.

Biver E et al . Joint Bone Spine. 2023 May;90(3):105521.



Osteoporosis International {(2018) 29:1933-1948
https://doi.org/10.1007/s00198-018-4534-5

Dietary protein intake | @

Benefits and safety of dietary protein for bone health—an expert
consensus paper endorsed by the European Society for Clinical
and Economical Aspects of Osteopororosis, Osteoarthritis,

and Musculoskeletal Diseases and by the International
Osteoporosis Foundation

R. Rizzoli' « E. Biver ' - J.-P. Bonjour' + V. Coxam? - D. Goltzman? « J. A. Kanis*® . J. Lappe® - L. Rejnmark” - 5. Sahni® .
C. Weaver® « H. Weiler'® - J.-Y. Reginster "

In elderly patients with osteoporosis, protein intakes above 0.8 g/kg/d

are associated with higher bone mineral density, lower bone loss and

lower risk of hip fracture, provided that dietary intakes in calcium are

adequate™.

* Sahni S et al. J Bone Miner Res. 2010 Dec;25(12):2770-6; Dargent-Molina P et al. J Bone Miner Res. 2008 Dec;23(12):1915-22.



Response to treatment: Change of hip strength (%/yr)

293 kg
of milk and

. . dairy products
No osteoporosis Bisphosphonate/ =

=

medication denosumab/raloxifene
n =418 n = 67
Total -2.2% (-4.3%, -0.4%) -0.5% (-2.2%, 1.1%)
Total calcium =1200mg/d  -2.1% (-4.2%, -0.4%) -0.5% (-1.9%, 1.1%)
intake (diet+ <1200mg/d -2.4% (-4.3%, -0.3%) -0.6% (-3.6%, 0.5%)

supplements) Pp.yalue 0.657 0.526
_ Yes -1.7% (-4%, -0.3%) -0.5% (-2.2%, 0.7%)
Calcium
No -2.6% (-4.3%, -0.4%) -0.5% (2%, 1.6%)
supplements
P-value 0.085 0.969
> 0.8g/kg -2.2% (-4.3%, -0.5%)  -0.5% (-1.9%, 1.4%) ‘
Protein intake <0.8g/kg -1.9% (-4.2%, 0.4%)  -2.6% (-3.7%, -0.2%) il
P-value 0.378 0.040 FVT”"*’
R B M\«\\\L\\\\\\\“-

Data reported as median (interquartile range)

— No response to antiresorptive drugs in women with low dietary protein intake

Papageorgiou M et al. WCO IOF oral communication 2025



High-protein oral nutrition supplements (ONS)

* In patients with osteoporosis, protein intake should be adapted in line
with nutritional status (dietary advice; increase in dietary intake and/or
ONSs, such as high-protein drinks).

* The use of ONSs should not be systematic: they should be reserved for
undernourished patients only, or when it is difficult to change the
patient’s diet.

Biver E et al. Joint Bone Spine. 2023 May;90(3):105521.



Dietary acid load and bone loss during ageing

Bone mineral density [ Women [l Men
Radius
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Dietary Acid Load and Bone Health: c -l .
A Systematic Review and T T
Meta-Analysis of Observational S ' !
Studies -1.5- 0 P < 0.001 |
Gholami F et al. Front Nutr. 2022 May 6;9:869132. P=0.002

N . _ Alkaline Neutral Acidic
» no significant association between dietary

PRAL score and fracture risk/BMD

Papageorgiou M et al. Am J Clin Nutr. 2020 Oct 1;112(4):1120-1131.
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Fracture risk according to dairy products

consumption (high vs low) in meta-analyses

. Milk Yogurts Cheese
racture N::Eg?c::f Risk (95% Cl) N‘s‘m';‘i*;:f Risk (95% Cl) N:Eg?;:f Risk (95% Cl)
Bian et al Hip 10 RR 0.91 (0.74,1.12) 3 RR 0.75 (0.66, 0.86)* 3 RR 0.68 (0.61, 0.77)*
laneta
2018
(2018) Hip 7  ORO0.71(0.55,091)*| 1 OR 0.77 (0.39, 1.52) 3 OR 0.77 (0.53, 1.11)
All 3 HR 1.05 (0.94, 1.18) 2 HR 0.92 (0.87, 0.98) 2 HR 0.89 (0.81, 0.98)
Matia-
Martinet  Hip 5 HR0.91(0.69,1.21) | 5 HR 0.87 (0.71, 1.05) 4 HR 0.80 (0.62, 1.03)
al (2019)
Vertebra 3 HR0.81 (0.66,1.00) | 1 HR 1.18 (0.59, 2.39) 1 HR 0.65 (0.33, 1.27)
Hip 10 RR 0.93 (0.75, 1.15) - -
Malmir et
al (2020) ]
Hip 9  ORO0.75 (0.57, 0.99)* - -
*:;‘3;32‘0‘)" Hip 9 RR0.86 (0.73,1.02) | 4 RR 0.78 (0.68, 0.90)* 4 RR 0.85 (0.66, 1.08)
0;‘2%;;)“" Hip - 3 RR 0.76 (0.63, 0.80)* 2 RR 0.89 (0.73, 1.10)
* p<0.05 Rizzoli R, Biver E, Brennan-Speranza TC. Lancet Diabetes Endocrinol. 2021 Sep;9(9):606-621.




Meta-analysis of intervention studies with dairy products in
postmenopausal women: BMD changes

Experimental Control Std. Mean Difference Std. Mean Difference
% C1 IV, Fixed, 95% CI

1.1.1 Lumbar spine
Chee 2003 0.04 353 91 -087 37 82 28.0% 0.25 [-0.05, 0.55] T
Gui 2012 -0.64 25.1 41 -1.59 19.06 24 9.9% 0.04 [-0.46, 0.54] -1
Lau 2001 -056 283 95 -15 275 90 29.8% 0.34 [0.05, 0.63] — 85—
Manious 2007 2 48 39 -08 1254 36 12.1% 0.30 [-0.16, 0.75] -1 =
Prince 1995 038 065 42 051 356 42 13.7% -0.05 [-0.48, 0.38] -
Storm 1998 139 756 20 05 358 20 65% 0.15[-0.47,0.77] - | =
Subtotal (95% CI) 328 294 100.0% 0.21 [0.05, 0.37] -

Heterogeneity: Chi? = 2.82, df = 5 (P = 0.73); = 0%
Test for overall effect: Z = 2.63 (P = 0.009)

1.1.2 Femoral neck

Chee 2003 053 4.01 91 12 362 82 317% 0.45[0.15, 0.75] —
Gui 2012 2.81 29.58 41 -364 2175 24 11.3% 0.24 [-0.27, 0.74] =1 = _
Lau 2001 0.7 497 95 -1.1 285 80 34.0% 0.44 [0.15, 0.73] —
Prince 1995 -0.13 3.82 42 -149 279 42 155% 0.40 [-0.03, 0.84] =
Storm 1998 -1.77 568 20 -025 729 20 75% -0.23 [-0.85, 0.39] D
Subtotal (95% CI) 289 258 100.0% 0.36 [0.19, 0.53] -
Heterogeneity: Chi* = 4.32, df = 4 (P = 0.36); F= 7%

Test for overall effect: Z = 4.19 (P < 0.0001)

1.1.3 Total hip

Chee 2003 -047 429 91 22 362 82 342% 0.43[0.13, 0.73] — s
Gui 2012 254 2331 41 111 2611 24 12.3% 0.15 [-0.36, 0.65] e
Lau 2001 -0.06 214 95 -0.88 247 90 36.9% 0.35[0.08, 0.64] —
Prince 1995 0.06 3.1 42 139 324 42 16.6% 0.45[0.02, 0.89] — =
Subtotal (95% CI) 269 238 100.0% 0.37 [0.20, 0.55] -
Heterogeneity: Chi* = 1,06, df = 3 (P = 0.79); F = 0%

Test for overall effect: Z = 4.13 (P < 0.0001)

1.1.4 Total body

Chee 2003 0.04 181 91 08 181 82 40.8% 0.46 [0.16, 0.76] —
Lau 2001 -0.32 156 95 1.2 1.8 90 43.4% 0.52[0.23,0.81] —
Manious 2007 15 225 39 07 186 36 159% 1.05[0.57, 1.54] —F
Subtotal (95% CI) 225 208 100.0% 0.58 [0.39, 0.77] s

Heterogeneity: Chi? = 4.36, df = 2 (P = 0.11); P = 54%
Test for overall effect: Z = 5.90 (P < 0.00001)

-1 -0.5 0 0.5 1
Favours [control] Favours [dairy product]

ShiY et al. Arch Osteoporos. 2020 Mar 18;15(1):48.



Supplementation with dairy products reduces the incidence of falls and
fractures in institutionalized elderly subjects

All fractures Hip fractures

= 0125 £ 0125
% — Intervention group Control group %
‘5 0.100 ‘5 0.100
z z
3 0075 3 0075
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No at risk No at risk
Control Control
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3301 2314 1777 1373 964 o] 3301 2336 1815 1408 999 0
Falls Mortali
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Cumulative probability of event
Cumulative probability of event

. 0.1
0 5 10 15 20 25 0 5 10 15 20 25
Months Months
No at risk No at risk
Control Control
3894 1591 911 531 334 o] 3894 2778 2173 1661 1239 0
Intervention Intervention
3301 1403 838 541 337 0 3301 2302 1801 1402 1010 o]

luliano S et al. BMJ. 2021 Oct 20;375:n2364.



Dairy products and bone loss during ageing

Fermented dairy products g - A

consumption a ‘
(
<1 1-6 21 — not with milk or ripened cheese
serviw serviw serv/d

— Fermented dairy products consumption is associated with

0.0% -

-0.5% -

109 attenuated post-menopausal bone loss
=1. 0

Better calcium balance (Parathyroid hormone)
-1.5%

Lower bone resorption (beta-crosslaps)

2.0% - Ct Area

independently of total energy, calcium, or protein intakes.

-2.5% -

Annual change (%) of radius cortical area

Biver E et al, Osteoporos Int. 2018 Aug;29(8):1771-1782.



Why fermented dairy products?

— »  Changes in microbiota composition < -
towards restoring eubiosis

—»  Changes in microbial metabolites < Bone

Joint

-

~ Muscle
Moderate alcohol

@ @ @ microbial metabolites
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|
¥ ¥ microbial fragments |
S antibodies L = Changes in immune function
M tight junctions
cytokines
&+ immune cells
—  stimulating effects

— inhibitory effects

Papageorgiou M & Biver E. Ther Adv Musculoskelet Dis. 2021 Apr 20;13:1759720X211009018.
Biver E, et al. Ageing Res Rev. 2019 Nov;55:100946. c



Interaction microbiome - calcium balance

@Prebiotics enter @ Fermentation to © Decreased pH @Calcium release and absorption

lower gut SCFAs .+

ooocoo 7 ooH

QOO0 “\OOH

Whisner C, Calcif Tissue Int (2018) 102:443-479



Interactions microbiome-therapeutics in
osteoporosis

The Journal of Clinical Investigation J Clin Invest. 2020;130(4):1767-1781.

Parathyroid hormone-dependent bone formation
require -@- roduction by intestinal microbiota
Jau-Yi Li,"? Mingcan Yu,"? Subhashis Pal,'? Abdul Malik Tyagi,"? Hamid Dar,'? Jonathan Adams,'? M. Neale Weitzmann,*?
Rheinallt M. Jones,*** and Roberto Pacifici'**

'Division of Endocrinology, Metabolism and Lipids, Department of Medicine, and “Emory Microbiome Center, Emory University, Atlanta, Georgia, USA. *Atlanta Department of Veterans Affairs Medical Center,

Decatur, Georgia, USA. “Division of Pediatric Gastroenterology, Hepatology, and Nutrition, Department of Pediatrics, and *immunology and Molecular Pathogenesis Program, Emory University, Atlanta,




And my cholesterol, doctor?

— Risk of high total cholesterol per 300 mg intake of calcium from different sources.

Meta-analysis of 20 cohort studies (Companys J et al. Adv Nutr. 2020
Jul 1;11(4):834-863):
Consumption of fermented dairy products:

» 4% reduction in cardiovascular events

» 27% reduction in risk of type 2 diabetes

» 20% reduction in risk of metabolic syndrome

* Adjusted for age, sex, weight, height, smoking status, alcohol intake, dietary energy intake, physical activity energy expenditure and use
of medication (statins or other lipid-lowering drugs, antihypertensive drugs, antidiabetic drugs). Results are expressed per 300 mg increase
in Ca intake (quantity provided by one serving of dairy products).

Papageorgiou M et al. Nutrients. 2022 Mar 21;14(6):1314.



Sources of calcium: Serving Size / Calcium Content / Absorption

Food Servings needed to ‘m
equal 240 ml milk
ik 0 -y -\

Yogurt 1.0

Cheddar cheese 1.0 ﬂ ﬂ ‘
Tofu with calcium 1.2

Bok choy 23 |

Broceoli 4.5 : 4

Spinach 16.3
White beans 3.9
Pinto beans 8.1

240 g 85g

Rozenberg, Calcif Tissue Int 2016




Plant-based drinks — Dairy
alternatives fortified with Ca

coco NOISETTE

Table 1 The nutritional profile of cow’s milk and plant-based alternatives, with and without fortification (nutritional content per 100 mL of beverage)

Milk Soydrink Soy drink, fortified

Almond drink Rice drink Rice drink, fortified Oat drink Oat drink, fortified

Energy, kcal 64 55 45 47 50 54 50 45
Energy, kJ 268 230 188 197 209 226 209 188
Protein, g 34 3.1 33 0.7 0.1 0.1 0.6 0.5
Total lipid, g 3.5 23 1.9 22 0.9 0.9 1 1.6
Carbohydrate, g 4.9 53 3.6 59 10.3 11.4 9.7 72
Vitamin A, RE 353 0 0 0 0 0 0.34 0
Vitamin B, mg  0.18  0.01 0.02 0.02 0 0 0.01 0.01
Vitamin By, ug 0.39 0 NA NA NA NA NA NA
Calcium, mg 119.0 9.86 74.5 8.8 1.85 843 6.56 126.0
Zinc, mg 0.36 025 0.28 0.11 0.03 0.05 0.41 0.08
Iron, mg 002 045 0.50 0.12 0.01 0.23 0.03 0.44
lodine, pug 6.5 1.3 9.35 0.89 1.04 235 0.418 59
Phosphorus, mg 91.0 44.1 41.5 14.3 7.39 28.0 13.2 16.9

Data from the Danish National Food Institute [34]

Geiker, N.R. W., et al. Osteoporosis International 31.4 (2020): 601-615.



Mineral waters, another source of calcium

» Tap water contains between 50 and 100 mg/I calcium.
» The absorption of Ca from Ca-rich mineral waters is comparable to that of
milk and Ca supplements.

Savoir plus = manger mieux E-CREENN

Teneur en calcium des eaux minérales

Les eaux minérales sont classées par ordre décroissant en fonction de leur teneur en calcium (mg par litre).

Adelbodner Adello Eptinger Valser Aproz Aquella Rhaziinser Cristallo
(5t. Peters- (Bouillets) (Lostorf)
quelle)

579 530 510 435 360 300 230 221

Passugger San Pellegrino Badoit Cristalp Elmer Appenzell Allegra Henniez

(Theophilgquelle) (5t.Galmier) (Saxon) (Gotenbad) (Malix)

211 164 153 115 118 108 100 104

Vichy-Célestins | Valais Knutwiler Arkina Evian (Cachat) Valser Silence Zurzacher Volvic

(Montis) (5t. Paulsquelle)
103 90 89 85 80 54 16 12

Source: Association suisse des sources d'eaux minérales et des producteurs de soft drinks, 2017
Statut: Septembre 2019, sous réserve de modifications



Calcium-vitamin D supplements?

Y

- Milchprodukte(= 300mg/Portion)

Didtetische Kalziumzufuhr:

- Mineralwasser

= 3 Milch-
produkte/d u.fo.
Mineralwasser
= 1000mg/d

Optimal (= 1g/d)

25-0OH-Vitamin-D-Spiegel
4 1-2 Milch- Weder Milch-
Mangel produkte ohne produkte noch
(25-50 nmol/l / 10-20ng/ml) Mineralwasser | Mineralwasser
Schwerer Mangel = 500mg/d = 300mg/d
<25 11/ 10ng/ml
(s25nmo ng/mi) Ungenigend (<1g/d)

Vitamin D
Supplement

Vitamin D + Kalzium
Supplement

Biver E. 06 _ 2018 _ der informierte arzt



Suppléments de vitamine D

Lundeos caps molles 20000 Ul
VitaCaps caps molles 24000 Ul
Vitamine D3 Sandoz eco caps molles 1000 Ul
Vitamin D3 Spirig HC caps molles 800 Ul

Vitamine D3 Sandoz eco caps molles 3200 Ul
Vitamine D3 Streuli caps molles 20000 Ul
Vitamine D3 Sandoz eco caps molles 25000 Ul

Vi-De 3 4500 Ul/ml sol buv alcool gouttes 100 Ul/goutte
Dibase 10000 Ul/ml sol buv huileuse gouttes 200 Ul/goutte
Vitamine D3 Wild 20000 Ul/ml sol buv huileuse gouttes 500 Ul/goutte
Vitamin D3 Spirig HC 2740 Ul/ml sol buv huileuse gouttes 67 Ul/goutte
Dibase sol buv huileuse monodose 25000 Ul
Viferol D3 sol buv huileuse monodose 25000 Ul
Viferol D3 sol buv huileuse monodose 100000 Ul
Vicrin D3 sol buv monodose 100000 Ul
Vitamine D3 Streuli sol inj monodose 300000 Ul
Vi-De 3 dose par mois sol buv alcool monodose 24000 Ul
Vitamine D3 Streuli Prophylax sol buv huileuse pipette 4000 Ul/ml
Vitamine D3 Streuli pour thérapie sol buv huileuse pipette 4000 Ul/ml
LuVit D3 pour la prévention sol buv huileuse pipette 4000 Ul/ml
LuVit D3 pour le traitement sol buv huileuse pipette 4000 Ul/ml



Suppléments de calcium —vitamine D

Calcimagon D3 Forte
Calcimagon D3
Calcimagon D3
Calcium D3 Sandoz
Calcium D3 Sandoz
Calcium D3 Mepha
Calcium D3 Sandoz
Calcium D3 Sandoz
Calperos D3
Kacipos D3
Natecal D
Osteocal D3

Ccp croquer
cp croquer
Ccp croquer
pdr

pdr

cp eff

Ccp croquer
Cp croquer
Ccp sucer
cp pell

cp orodisp
cp eff

1000/800
500/800
500/400
500/440
1000/880
1200/800
500/1000
500/440
500/400
500/800
600/400
1200/800



Rheumatology 2007;46:1852-1857

doi:10.1093/rheumatology kem240

Advance Access publication 12 November 2007

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. Anderson', H.

Raphacl, P. Maslin, S. Crozier® and C. Cooper®

300000 Ul/yr
2 — /hipfractures &

.
‘women resident in the general population.

Annual High-Dose Oral Vitamin D

and Falls and Fractures in Older Women
A Randomized Controlled Trial

e M. hi

Context Improving vitamin D status may be an important modifiable risk factor to re-
duce falls and fractures; however, adherence to dally supplementation Is typically poor.
Objective T hether a single f 500000 IU of cholecalcif-
erol administered orally to older women in autumn or winter would improve adher-

500000 Ul/yr

— A fractures and falls

26%," " whereas others conclude that
vitamin D is ineffective. A Cochrane
analysis'® and the Vitamin D Indi-
vidual Patient Analysis of Random-
ized Trials (DIPART) group,™ pub-
lished after this study commenced,
showed a nonstatistically significant in-
crease in hip fracture risk associated
with vitamin D supy o

WOTEn T RE VAT D 2700 G 7
100 per ars) while 769 women in the placebo group fell 2512 times (rate, 72.7
per 100 person-years, incidence rate ratio [RR], 1.15; 95% confidence interval [C1],
1.02-1.30; P=.03). The incidence RR for fracture in the vitamin D group was 1.26
(95% €1, 1.00-1.59; P=_047) v$ the placebo group (rates per 100 person-years, 4.9
witamin D vs 3.9 placebo). A temporal pattem was observed in a post hoc analysis of
falls. The ineidence RR of falling in the vitamin D group vs the placebo group was 131
in the first 3 months after dosing and 1.13 during the following 9 months (test for
homogeneity: P=.02). In the substudy. the median baseline serum 25-
hydroxys I/L. Less than 3% of the

Studies have ubsmed those living in
long-term care facilities as having
greater fracture risk reduction than
community-dwelling elders. Simi-
larly, fewer fractures were observed in
participants whose study treatment was
coadministered with calcium *** Fur-

25 levels lower than 25 nmal/L. In the vitamin D group, 25-
hydroxycholecaliferol levels increased at 1 month after dasing t approximately 120
nmol/L, were approximately S0 nmol/L at 3 months, and remained higher than the
placeba group 12 months after dosing.

Among older g women, annual oral administration
of high-dose cholecalcferol resulted in an increased risk of falls and fractures.
Trial Registration anzctr.org.au Identifier: ACTR12605000658617: fsrctn.org Iden-
tifier: ISRCTN83409867

High doses of vitamin D should not be used in elderly partients

Original Investigation | LESS IS MORE

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

A Randomized Clinical Trial

Heike A. Bischoff-Ferrari, MD, DrPH: Bess Dawson-Hughes. MD: E. John Orav, PhD; Hannes B. Staehelin, MD;

Otto W, Meyer, MO; Robert Theiler, MO: Walter Dick. MO Walter C. Willett, MD, DrPH; Andreas Egll. MO

IMPORTANCE Vif poor

OBJECTIVE To determine the effectiveness of high-dose vitamin D in lowering the risk of
functional decline.

DESIGN, SETTING. AND PARTICIPANTS One.year double-blind, randomized dlinical trial
Zurich,

1,2009, to May 31,
2010, and the laststudy visit wasin May 2011 The dates of our analyss were June 15, 2012, to
October 10, 2015, Participar y ¥

older with a prior fal.

60000 Ul/month vs
24000 Ul/month
— A falls

= .26). ; over. “mont -up, the 1 falls differed signicantly

among the treatment groups, with higher inci in the 60 000 IU gr

C1,54.4%to d the 24 000 IL Icifediol 1%; 95% CI 515%-768%)
..;...u.ezn group ; 95% C1, 35.8%-60.3%) (P = 048).

Consistent with falls, of y

ummemgwp The 60 000 IU group (mean, 147) and the 24.000 1U i i

(mean, f falls ith the 24 000 IU

094)(P .09).
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Fracture risk according to diet Fracture risk
Hip All fractures

Vegan diet +131% +44%

Unbalanced Western diet / +10%

Vegetarian diet 0* a +25% 0a+10%

Omnivore Diet Référence Référence

Mediterranean diet -21% /

/no data; * No significant # in risk among semi-vegetarians, pesco-vegetarians and lacto-ovo-vegetarians. Adapted from Malmir H et al. Eur J Nutr. 2018;57 (6):2147-60; Denova-Gutiérrez E et al. Nutients. 2018;10(12); Iguacel | et al. Nutr Rev.
2019;77(1):1-18; Tong TYN etal. BMC Med. 2020;18(1):353; Thorpe DL et al. AmJ Clin Nutr. 2021;114(2):488-95.



Beverages and osteoporosis

e Soft drinks

— Associated with lower BMD and increased risk of fractures starting !
with consumption of 1 to 2 soft drinks per day.

e Coffee

— Associated with lower BMD and increased risk of fractures with
consumption of more than 3 to 4 cups per day.

* Tea
— Associated with higher BMD and decreased risk of fractures

* Alcohol
— Established risk factor for osteoporosis
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Vitamines and osteoporosis

Recommendation [C — low level of evidence] “Except in the case of vitamin D, there is
not enough scientific evidence to recommend supplementation with other vitamins to
improve bone health”

« Vitamins (excluding D) are provided by the diet or

l- A BIER E synthesized by food sources (AA, bacteria, etc.).

» Some risk factors for osteoporosis are associated with a
NE BUNTIENT risk of vitamins deficiency.

PAS BEAUCOUP

* Numerous potential confounding factors exist in studies
DE VITAMlNES investigating associations between consumption of
C’EST POURQUOI TU vitamin-rich foods/vitamin levels and BMD/fractures.

DOIS EN BOIRE
BEAUCOUP!

« \Very few intervention studies, mostly with vitamin K, but
with numerous biases.

Biver E et al. Joint Bone Spine. 2023 May;90(3):105521.
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Introduction: This article presents the initial of the French Saciety
{Saciéte Frangaise — SFR)and the O Group (Groupe de
deurchserd’hfammm ur -GRIO}on inthe: d treatment
of

Methods: The recammendations were praduced by awarking group composad of heumatologists. physi-
cian nutrition specialists and a geriatrician. Fifteen (15) questions pertaining to “daily practices” were
preselected by the working group. For the literature review, the working group focussed mainly on
the effects of diet on bone mineral density (BMD) and fractures, and primarily on meta-analyses of
Iongitudinal studies and dietary intervention studies.
Results: A Meditersanean-type diet and the daily consumption of 2 to 3 dairy products are recom-
mended. Together, these provide the calcium and “high quality” protein required to maintain 2 normal
cals balance and bone are associated with lower fracture risk. Con-
versely, unbalanced Westem diets, vegan diets, weight-loss diets in non-cverweight individuals, alchol
consumption and daily consumption of sodas are advised against. In terms of the beneficial effects on
bone mineral density and fracure risk, curent scientific data are either insufficent o too divergent to
reasingorr ftea or coffee, than vitamin D, vita-

min D-enriched or phytoestrogen-rich foods, calium-enriched plant-based beverages, oral nutritional
supplements, or dietary sources of prebiotics and probiotics.
Conclustans: These are the first set of recommendations addressing the role of diet in the prevention and
treatment of osteoporasis. More research is necessary to direct and support guidelines.

© 2022 Sacibté francaise de rhumatalogse. Published by Elsevier Masson SAS, All rights reserved,

1. Introduction

health. With the progress of scientific knowledge and changes in
dietary habits - often influenced by contradictory messages that

Dietary considerations are common among patients with osteo- are a mixed bag of myths and actual scientific data—, new questions
porosis, Additionally, a balanced diet is a major determinant of bone are emerging.

+ Corresponding author.

Nowadays, patients want more detailed information on the role
of diet and diet regimens in the prevention and management of
osteoporosis,
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Sﬁl@ Dietary recommendations in the SE%.[]

" prevention and treatment of osteoporosis

Recommended:

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

* Mediterranean diet

» Dairy products (2 to 3/day)
especially fermented

* Mineral water rich in calcium if
calcium intake is insufficient

* Proteins (atleast 1-1.2
g/kg/day)

v/

Neutral recommendations Recommendations to avoid:
(insufficient data):
« Tea * Unbalanced “Western diet”
+ Coffee * Vegan diets without calcium
« Vitamins other than D supplementation
* Vitamin D-fortified foods as an + Weight loss diets in the
alternative to supplements absence of overweight
» Calcium-fortified plant-based * Alcohol
drinks as an alternative to  Sodas
dairy products

* Oral nutritional supplements
* Pre- and probiotics
* Phytoestrogens

Biver E et al. Joint Bone Spine. 2023 May;90(3):105521.



Consultation with a dietician dedicated to
nutrition and bone health (Jan 2022 -)

Patient characteristics Nutritional diagnoses

Digestive disorders leading to a restrictive diet . Insufficient calcium intake 2/3
(lactose intolerance, irritable bowel syndrome...) 1/2

Insufficient protein intake 1/2
. Loss of weight/appetite, malnutrition... 1/3

. Insufficient energy intake 1/4
Eating disorders, orthorexia, compulsions... 1/3

Underweight/ unintentional weight loss 1/5
Metabolic disorders (dyslipidemia,
hyperparathyroidism, metabolic syndrome...) 1/5

Flexitarian, vegetarian, vegan diets 1/6

Socioeconomic factors, addictions, cessation of
physical activity 1/6

Courtesy of Laurie Karsegard. Unpublished data presented at the 36e Journée
genevoise de nutrition clinique 28.03.2024, work in progress
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w4, Take home messages '/

Malnutrition impacts bone strength. Energy intake must be sufficient and appropriate to the
level of physical activity

A balanced diet rich in fruits and vegetables (5 portions/d), providing enough proteins (0.8
g/kg, up to 1.3 g/kg in malnourished elderly patients) and calcium (800-1000 mg/d) should be
promoted for the prevention/treatment of bone fragility + physical activity, vitamin D, anti-
osteoporotic drugs if needed.

Ehe New ork Times
July 22, 2024

Fiber interferes with gut microbiota and modulate calcium absorption. These Nutrients Can Strengthen
Aging Bones

Bone loss is a natural part of getting older, but prioritizing certain
foods can help slow the process down.

Promote Mediterranean diet ++. Pay attention to vegan diet.

Calcium and protein supplements should be adapted to dietary intake and comorbidities. No
vitamins supplement, except vitamin D, is recommended to promote bone health.

Personalized nutritional advice should be better defined to achieve adequate dietary intakes
in the presence of medical conditions or personal choices that may compromise
musculoskeletal health(e.g. plant-based diets...)
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