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Table 14 Population projections in Belgium by age and sex [16]

Population
2010 2015 2020 2025

Women

727,000 770,000 775,000 747,000
568,000 652,000 696,000 738,000
480,000 454,000 506,000 583,000
308,000 319,000 316,000 305,000

47,000 68,000 83,000 92,000

Men

728,000 769,358 778,000 747,000
540,000 622,000 664,000 707,000
379,000 372,000 430,000 499,000
168,000 187,000 194,000 195,000

14,000 23,000 29,000 36,000

All

1,455,000 1,539,358 1,553,000 1,494,000
1,108,000 1,274,000 1,360,000 1,445,000
859,000 826,000 936,000 1,082,000
476,000 506,000 510,000 500,000
61,000 91,000 112,000 128,000

3,959,000 4,649,000
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Table 4 Estimated number of incident fractures in Belgium, 2010

Fracture at the All
Age (years) hip vertebra forearm other fractures

Women

1,829 2,890 5,562 7,230 17,511
8,932 4,676 4,701 16,579 34,888
10,761 7,566 10,263 23,809 52,399

Men

1,280 2,293 1,490 8,571 13,634
2,919 2,187 605 8,148 13,860
4,199 4,480 2,095 16,720 27,493

Men and Women

3,109 5,182 7,052 15,802 31,144
11,851 6,863 5,306 24,727 48,748
14,960 12,046 12,358 40,529 79,892
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Table 8 The number of deaths in men and women in Belgium in the
first year after fracture attributable to the fracture event (causally
related), 2010

Fracture at the

Age (years) hip vertebra “other”
Women
50-74 29 46 4
75+ 230 91 102
Total 259 137 106
Men
50-74 39 68 8
75+ 195 105 63
Total 233 173 71

Men and Women

50-74 67 114 13
75+ 425 196 165
Total 492 310 177
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Table 10 Cost of osteoporosis (€) in Belgium by age in men and
women, 2010

Age First year Long term Fracture Total cost
(years) fracture disability prevention
cost costs cost
Women
50-74 73,267,761 12,842,111 15,118,387 101,228,259
75+ 199,531,556 97,521,075 10,688,414 307,741,045
All 272,799,317 110,363,186 25,806,802 408,969,304
Men
50-74 67,907,494 11,998,486 2,395,596 82,301,576
75+ 78,540,769 35,072,065 1,229,492 114,842,326
All 146,448,264 47,070,551 3,625,088 197,143,903
Women and Men

50-74 141,175,255 24,840,597 17,513,983 183,529,836
75+ 278,072,325 132,593,139 11,917,906 422,583,371
All 419,247,581 157,433,737 29,431,890 606,113,207
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(OSTEGPGOSIS

A an obstetrical disease in utero (C. Cooper)
A a pediatric disease (C. Dent)

A a menopausal disease (F. Albright, B.L. Riggs
- Type | OP)

A a senile disease (B.L. Riggs - Type Il OP)



Maternal vitamin D status during pregnancy and childhood
bone mass at age 9 years: a longitudinal study

MK Javaid, S R Crozier, N C Harvey, CR Gale, E M Dennison, B Boucher, N K Arden, K M Godfrey, C Cooper, and the Princess Anne Hospital Study
Group*

Summary
Background Vitamin D insufficiency is common in women of childbearing age and increasing evidence suggests that

the risk of osteoporotic fracture in adulthood could be determined partly by environmental factors during
intrauterine and early postnatal life. We investigated the effect of maternal vitamin D status during pregnancy on
childhood skeletal growth.

Methods In a longitudinal study, we studied 198 children born in 1991-92 in a hospital in Southampton, UK; the
body build, nutrition, and vitamin D status of their mothers had been characterised during pregnancy. The children
were followed up at age 9 years to relate these maternal characteristics to their body size and bone mass.

Interpretation Maternal vitamin D insufficiency is common during pregnancy and is associated with reduced bone-
mineral accrual in the offspring during childhood; this association is mediated partly through the concentration of

umbilical venous calcium. Vitamin D supplementation of pregnant women, especially during winter months, could

“Tead to longlasting reductions in the risk of osteoporotic fracture in their offspring. Lancet 2006: 367: 36-43




Ostéporose = maladie pédiatrique (Dent)
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Figure 2. Means and standard deviation of trabecular vertebral bone density for children
2-19 years of age.




How do you know who needs prevention or treatment? 541
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Figure 1. Lumbar bone mineral content and proximal forearm bone mineral content, expressed as mean
and SDs (Z scores), measured in 89 young pre-menopausal normal women aged 30.5 (0.5 SEM) years.
The line O corresponds to the mean value of this normal population.
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Fig. 2. Tracking of bone mineral mass accrual, and the potential role of peak bone mass in a fracture risk later in life. Nutritional
intakes could modify bone mineral mass trajectory toward a more favourable track (adequate supplements) or a defavourable one

(undernutrition).
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Figure 2. Distnbution of lumbar bone mineral content expressed in T scores of a group of 82 pre-
menopausal controls (O), 60 post-menopausal controls without hormone replacement therapy (O), and
53 osteoporotic women suffenng from vertebral fracture (A) Adapted from Devogelaer and Nagant de
Deuxchaisnes (1993, British Journal of Rheumatology 32 (supplement 4): 48-55) with permission
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LUMBAR SPINE BMC 407 TOTAL FEMORAL BMC
P (trend) = 0.003 : P (trend)™ 0.002
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FIGURE | Weight in infancy and adult bone mass in a cohort of British women aged 21
years. (Derived from Cooper et al. (1995). J. Bone Min. Res. 10, 940-947 [8], with permis-
sion.)




Table 4. Difference in Bone Mineral Density be-
tween the Calcium-Supplement and Placebo
Groups, According to Pubertal Status.

PREPUBERTAL
- TWINS
(22 PAIRS)

PUBERTAL OR POST-
PUBERTAL TWINS
(23 PAIRS)

% difference (95% confidence interval)

Midshaft radius 5.1 (1.5 to 8.7)
Distal radius 3.8(1.41t06.2)
Lumbar spine 2.8 (1.1t04.5)
Femoral neck 1.2 (—1.6 to 4.0)
Ward’s triangle 2.9 (—0.1t0 5.9)
Greater trochanter 3.5 (—=0.2 to 7.1)

Average 2.9(0.91t0 4.9

=0.1(=3.0t02.9)
2.9 (—0.7 to0 6.5)
-1.0(=3.2t01.2)
-0.4 (=3.4 10 2.5)
-0.4 (-3.710 2.9)
0.2(-3.6t04.1)

03 (-1.6102.2)

Ca supplement in twins: a 3 year-study. N Engl J Med, 1992




R = +.825
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FIG 1. Two-component regression of calcium balance on intake in
infants. (Copyright Robert P Heaney, 1991. Reproduced with permis-
__sion.) e €, T

Effet-seuil Matkovic V and Heaney RP, 1992
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Mécanismes de la résistance mécanique
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DMO = densité minérale osseuse; MRO = marqueurs du remodelage osseux traduit de JP Devogelaer et al Rheum Dis Clin N Am 2011
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FIGURE | Intestinal calcium absorption (*’Ca FA) as a function of age in 97 normal women

and 91 normal men. Data are plotted for women according to their menopausal status, as in-

dicated. Regression lines are also shown for postmenopausal women and for men.
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Chapuy et al, 1994 (17)
Dawson-Hughes et al, 1997 (19)
Chapuy et al, 2002 (18)
Porthouse et al, 2005 (14)

RECORD Trial Group, 2005 (10)

WHI Trial Group, 2006 (15)

Pooled estimate

Cl = confidence interval

Risk of hip fracture

Vitamin D plus calcium vs. placebo

Favours
treatment

Favours
placebo

>

— @

—@—

0.5 1.0 1.5

Relative risk (95% CI) of
hip fracture

RECORD = Randomised Evaluation of Calcium Or vitamin D

WHI = Women's Health Institute

Weight
(%)

38.9

0.2

6.5

2.8

Relative risk
(95% ClI)

0.74 (0.60, 0.91)

0.36 (0.02, 8.78)

0.62 (0.36, 1.07)

0.71 (0.31, 1.64)

1.14 (0.76, 1.73)

0.88 (0.72, 1.07)

0.82 (0.71, 0.94)

P = 0.0005

Boonen S et al. J Clin Endocrinol Metab 2007; 92: 1415
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Besoins th®oriques

Période de

I’existence

Criteres

en cal ci

Apports
adéquats (mg/j)

0 — 6 mois

lait maternel

210

7 — 12 mois

lait maternel + nourriture épaissie

270

l -3 ans

accrétion calcique, nutrition

500

4 — 8 ans

accrétion calcique, nutrition

300

9 — 18 ans

accrétion calcique : augmentation
de la DMO et acquisition du capital

0sseux : nutrition

19 — 50 ans

maintien de la balance calcique :

nutrition

balance (?) postménopausique :

nutrition + suppléments

Erossesse

maintien de la DMO + besoins du

feetus : nutrition + suppléments

1000 — 1300

lactation

maintien de la DMO + allaitement :

nutrition + suppléments

1000 - 1300

um

S




1000 mg elemental calcium + 400 IU vit. D daily or placebo

Follow-up of 7.0 years

Hip fracture 0.88 (95 % CI, 0.72-1.08) (limite ...)
Clinical vert fract 0.90 (0.74-1.10)

Total fract 0.96 (0.91-1.02)

Risk of renal calculi 1.17 (95 % ClI, 1.02-1.34)

Womens Health Initiative. Jackson RD et al. N Engl J Med 2006; 354: 669-83.
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Practice points

- Sufficient calcium and protein intakes are necessary for optimal bone mass accumulation and
for contributing to prevent age-related bone loss.

- In adults, recommended intakes are at least 1000 mg/d of calcium and 1.0—-1.2 g/kg BW of
proteins.

- The ratio benefits/risks is highly favourable.

Research agenda

- The impact of protein replenishment on bone of dairy products avoiders should be evaluated.
- Dose-response studies should be conducted to revisit protein recommended dietary allow-
ances in the elderly.

Summary

- Among various environmental factors influencing bone health, dietary intakes of calcium and
protein are important factors.




PREVENTION DES FRACTURES DU COL FEMORAL
AVEC LE CALCIUM ET LA VITAMINE D CHEZ DES
FEMMES AGEES

Calcium et Vitamine D3 diminuent significativement les fractures non-
vertébrales chez des femmes agées institutionnalisées

Nombre de @ Placebo

fractures aprés 18 O Calcium (1.2 g/j) + Cholecalciferol (800

ul/j)

Non-vertébrales

Chapuy, et al;, NEJM.;1992:327,1637-42
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FIG. 1. Hazard ratios of al-cause mortality by restricted cubic spline Cox regression analysis. Estimates were adjusted for age, sex, and season of
blood sampling according to: A, serum 25{0H)D level with 50 nmolfiter as the reference value; B, albumin-adjusted serum calcium level with 2.35
mmalditer as the reference value; and C, serum PTH level with 4.5 pmolfliter as the reference value. The honzontal dashed line corresponds to the

normal reference hazard ratio of 1.0, walues above are associated with increased mortality risk, and values below are associated with decreased
mortality risk compared with the reference value.

Durup D et al. J Clin Endocrinol Metab 2012; 97: 2644-52




DMQO et risque fracturaire sous traitement antiresorptif

Essai Médica- | Augmenta | Diminution | Diminution du | Diminution du
tion -tion de du risque Fx | risque Fx non risque Fx
DMO-L relatif vertébral relatif de la
vertébral relatif hanche
FIT | (avec Fx) ALN* 7.9 % 47 % 20 % 51 %
FIT Il (sans Fx) ALN* 8.3 % 44 % 22 % NS
RVE (avec 2 Fx) RIS* 7.1 % 49 % 33 % (NS) 60 %
RVN (avec 1Fx) RIS* 54 % 41 % 39 % NS
BONE IBA 5.7 % 62 % NS (PH) NS (PH)
HORIZON ZOL* 6.9 % 75 % 25 % 41 %
MORE RAL 2.6 % 30 - 50 % NS (PH) NS
PROOF SCT 1.2 % 36 % NS NS
FREEDOM DSB* 9.2 % 68 % 20 % 40 %
NNT 9-21 48-91

Modified after Faulkner KG. JBMR!2000; 15:183

ALN=alendronate; RIS = risedronate; IBA = ibandronate; ZOLL = zoledronate;
RAL =‘raloxifene; SCIr = calcitonine salmine; DSB'=denosumab; PH='post-hoc
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Adleretal. J Bone Miner Res 2016; 31: 16-35

Post-menopausal women treated with oral (2 5yrs)
or IV (2 3 yrs) BPs

Hip, spine or multiple other osteoporotic fractures before or during therapy

Continue BP ) or change to Hip BMD T-Score < -2.5
alternative anti-fracture OR
therapy %

high fracture risk
Reassess every 2-3 years

Continue BP for up to 10 Consider drug holiday

yrs Y or change to "
alternative anti-fracture Reassess every 2-3 years

)

therapy @

Figure 2. Algorithm for the Management of Postmenopausal Women on Long-Term
Bisphosphonate Therapy

(1) Based on evidence for vertebral fracture reduction in FLEX and Horizon extension
studies, continue BP therapy for up to 10 years with oral or up to 6 years with intravenous
BPs. For patients who fracture on therapy, assess adherence and rule out secondary causes of
osteoporosis. Management in high risk patients after 10 years of BP therapy is discussed in
the text.

(2) The benefits of switching to an alternative anti-fracture therapy after prolonged
bisphosphonate treatment have not been adequately studied.

(3) Based on FLEX and Horizon extension study (Caucasian women), may not apply to
other populations.

(4) High fracture risk: defined by older age (70-75 yrs), other strong risk factors for fracture,
or FRAX fracture risk score that is above country specific thresholds. The use of FRAX in
patients on therapy was only assessed in the Manitoba observational cohort.(1)

(5) Reassessment includes clinical evaluation, risk assessment including risk factors, and
may include bone density measurement by DXA. The monitoring interval with DXA should
be based upon changes that are detectable and clinically significant. Reassessment may be

necessary at less than 2 years in patients with a new fracture, or in light of anticipated
accelerated bone loss (e.g. institution of aromatase inhibitor or glucocorticoid therapy).
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