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Bone Growth/Loss

MASSA OSSEA IN RELAZIONE ALLETA’
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BMD e RISCHIO DI FRATTURA

Per ogni riduzione di SD della BMD, il rischio di frattura raddoppia

Age-adjusted increase in risk of fracture (with 95% confidence interval) in women for every
1 SD decrease in bone mineral density (by absorptiometry) below the mean value for age

Site of Forearm Hip Vertebral All fractures
measurement fracture fracture fracture

Distal radius 1.7 (1.4-2.0) 1.8 (1.4-2.2) 1.7 (1.4-2.1) 1.4 (1.3-1.6)
Femoral neck 1.4 (1.4-1.6) "2.6 (2.0-3.5) 1.8 (1.1-2.7) 1.6 (1.4-1.8)
Lumbar spine 1.5 (1.3-1.8) 1.6 (1.2-2.2) .2.3 (1.9-2.8) 1.5(1.4-1.7)

Marshall D, et al. BMJ 1996, 312: 1254-9.
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Classificazione T-score
Normale > -1
Osteopenia -1 -2.5
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V.D. donna, 66 anni

OSTEOPOROSI

Fracture Riss
[C] wetncreszed  [T] Incressed B Hoe

T-scome vs. WM;MW Whne Fanade, Somce Hology

Region _Area[(m’] BMCli(gl] BMD[g '] T-score PR (Poak Reference) Z-score AN (Age Matched)

L1 250 5.60 0.590 -3.0 64 -1.9 ™
L2 e 748 0.766 24 74 -1:1 87
L3 1150 8395 0,778 28 T2 14 84
L4 1217 am 0634 . 39 61 -25 7

Total 4394 3105 0.706 31 67 -1.7 9




Rl donna, 68 anni

OSTEOPOROSI CONCLAMATA Crolli vertebrali
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, Calcificazioni

aorta addom.
Region Areala’] BMC[(g)] BMD[g/em?] T-score PR (Peak Reference) Z-score AM (Age Matched)
L1 14.23 15.05 1.058 0.6 107 24 134
L2 10.15 1278 1.260 21 123 4.1 156
L3 AT 12.86 1.096 0.1 101 2.2 129
1A 1345 15.57 1.157 . 09 109 3.0 141

Total 4957 56.27 1135 08 108 28 138




A.M. maschio, 56 anni

gezpdigizzd  OSTEOPOROSI

601369t

Fracture Riss
[C] wetincressed  [T]| Incressed ] Haeb

Tsooee v Bladk Mele; Zecore v mm,mm

Region ' Arealem’] BMC[(g)] BMD{g cm’] T-score PR (Peak Reference) Z-score AM (Age Matched)

L1 17.30 9.84 0.569 <49 51 -4.5 54
L2 16.98 11.64 0.686 47 57 A2 60
L3 17,54 1283 0731 <4 60 39 63
L4 2172 1741 2,302 41 64 =37 67

4

Total A 5173 0.703 —45 59 -40 61



MS, Maschio 56 anni
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MS, Maschio 56 anni

MORBO DI PAGET

‘n’




o |

DS

LMI, Donna 74 anni

OSTEOFITI

Hanults Summary:

[ '
WX DX UL DS @ & CTS Mo

[0 Netincreased

Age
Fracture Risk

[ increasea O #en

i’mwﬂwl‘mh,&nmwmmmmbu

7/0972008 12:40
6015245
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CM, Donna 59 anni
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Trappole diagnostiche alla DXA

Sources of error in the diagnosis of osteoporosis by dual energy X-ray absorptiometry (DXA)

Osteomalacia

Osteoarthritis (particularly spine but also the hip)

Soft tissue calcification (especially aortic calcification for spine measurements)
Overlying metal objects

Contrast media and recent technecium-99m bone scan

Previous fracture (spine, hip and wrist)

Severe scoliosis

Extreme obesity or ascites

Vertebral deformities attributable to osteoarthritis, Scheuermann disease
Inadequate reference ranges

Inadequate operating procedures (e.g. calibration, region selection, acquisition mode, positioning)

Kanis JA et al. Osteoporosis International, 1997, 7:390—406.



BMD in pazienti con frattura di femore

MEN WOMEN

Hip fractures

2.78% 5.17%
I"-.I-:rrmal BMD | Normal BMD

~
38.89% e 66.79%
Ostecporosis Ostecporosi
vy 5B.33% |
/ Osteopenia |

Schuit S. C. E. et al.: Bone 34:195-202, 2004



Eta e BMD: fattori di rischio
indipendenti per fratture femorali
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Incidenza di fratture vertebrali e glucocorticoidi

* 16,1% > pz che usano GC
* 7 % —> pz che non usano GC
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van Staa TP et al, Arthritis & Rheumatism 2003;48:3224



Fattori di rischio per frattura di femore
iIndipendenti dall’'eta e dalla BMD

Table 3. Risk Ratio for Hip Fracture According to Risk Factors Adjusted
for Age and for Bone Mineral Density in Men and Women.*

Adjusted Risk Ratio
with Adjustment for Bone

Risk Factor Mineral Density (95% Cl)
Low or high BMI

20vs. 25 1.42 (1.23-1.65)

30vs. 25 00 (0.82-1.21)
Prior fracture at >50 years of age 1.62 (1.30-2.01)
Parental history of hip fracture 2.28 (1.48-3.51)
Current smoking 1.60 (1.27-2.02)
Use of systemic corticosteroids for >3 months 2.25 (1.60-3.15)
Excessive alcohol usef 1.70 (1.20-2.42)
Rheumatoid arthritis 1.73 (0.94-3.20)
Low testosterone::

Hip fracture 1.88 (1.24-2.82)

Other nonvertebral fracture 1.32 (1.03-1.68)

* Adapted from Kanis et al.?> BM| denotes body-mass index, and Cl confidence
interval.

T Excessive use is defined as more than 2 units, or 18 g per day, equivalent to
18 0z (533 ml) or more of full-strength beer, 7 0z (207 ml) or more of wine,
or 2 oz (59 ml) or more of spirits per day.

i Data on low testosterone are from Meier et al.?*

Ebeling P.R., NEJM 2008




ALGORITMI

&)
FRAX WHO Ischio Di Frattura Strumento Di Valutazione

Home Strumento di calcolo L Tabelle cartacee FAQ Riferimenti aliaho B
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Le Fx vertebrali pregresse sono il maggior fattore
di rischio di Fx future

Incidenza di una nuova Fx entro 12 mesi

15 . n = 2725 donne
RR=7.3 (4.4 — 12.3) in postmenopausa

nuove Fx ' ' randomizzate al placebo
vertebrali %

RR=5.1 (3.1 — 8.4)

10
RR=2.6 (14 — 4.9)
5 - ]
0 . Fx vertebrali

al basale

Lindsay R et al. JAMA 285:320-23, 2001
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Rischio di frattura correlato con la dose di GC

General Practice Research Data-base (GPRD study): 191.752 Pz
Studio di coorte retrospettivo

Table 2 Prevalence and the RR (95%Cl) of fracture during glucocorticoid (GC) exposure icompared to past GC exposure)

Clinical vertebral
fracture RE (95%Cl)

Femur/hip
fracture R (95%Cl)

Clinical osteoporotic
fracture RR (95%(Cl)

Previous cumulative  Prevalence

GC exposure (g)

Daily GC dose*
(mg/day)

<2.5 =1 3.3% 1.05 10.70-1.59) 0.67 (0.28-1.62) 2,11 (0.87-5.10)
=1 0.8% 1.41 (1.14-1.73) 1.04 {0.66-1.59) 3.22 (2.09-4.95)
2.5-4.9 =1 1.9% 1.67 11.33-2.10) 1.47 10.97-2.23) 2.60 (1.49-4.53)
=1 8.6% 1.41 11.23-1.62) 1.46 (1.15-1.85) 1.83 i1.26-2.66)
5-7.4 =1 8.3% 1.33 (1.17-1.52) 1.48 (1.18-1.85) 2.2111.62-3.03)
=1 26.0% 1.81 11.67-1.96 1.64 (1.42-1.90) 3.99 (3.33-4.79)
7.5-14.9 =1 4.5% 1.95 (1.65-2.29) 2.25 (1.72-2.94) 3.36 (2.30-4.92)
=1 16.9% 217 11.97-2.39) 248 (2.11-2.91) 4.78 (3.88-5.88)
15-29.9 =1 6.3% 1.53 11.32-1.78) 1.96 (1.54-2.51) 2.12(1.44-3.13)
=1 5.1% 2.84 (2.45-3.30) 2.62 (1.96-3.48) 8.89 6.83-11.58)
=30 =1 15.3% 1.271 (1.08-1.35) 0.93 (0.73-1.18) 1.85 (1.39-2.46)
1-5 2.1% 2.0001.52-2.63) 1.28 (0.67-2.48) 7.06 (4.54-10.98)
=5 00.9% 3.63 12.54-5.20) 3.13 (1.49-6.59) 14.42 (8.29-25.08)

Estimates for RR are based on categones of GC exposure, adjusted for age and sex. *Information missing on daily GC dose for

29.4% of the patients.

Van Staa, QJ Med 2005;98:191;198
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Cause di osteoporosi

Postmenopausale nella donna

'Osteoporosi primaria (diagnosi per esclusione delle cause secondarie)

» ldiopatica (< 70 anni nell’luomo e in eta fertile nella donna)

>

Senile (> 70 anni)

Osteoporosi secondaria

>
>

..VVV..

vVVYvY*

Abuso di alcool

Malattie endocrine
I[pogonadismo
|perparatiroidismo
Ipertiroidismo
|pecortisolismo

Diabete Mellito tipo |
Eccesso o deficit di GH
Fumo

Insufficienza renale cronica
Malattie gastrointestinal

M. Celiaco

Malattie inflammatorie intestinali
Esiti di gastrectomia
Malattie epatiche

Post-trapianti
HIV

*VVVVVVY

Y

Ipercalciuria idiopatica
Malattie respiratorie croniche
Artrite reumatoide
Omocistinuria
Osteogenesis imperfecta
Malattie neoplastiche
Malattie ematologiche
Mastocitosi sistemica
Mieloma multiplo

Anemie, emoglobinopatie
Farmaci

GnRH agonisti
Anticonvulsivanti

Eccesso di chemioterapici
Eccesso di glucocorticoidi
Eccesso di ormoni tiroidei



Cause di osteoporosi
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Cause di Osteoporosi
Secondaria nel maschio

« Abuso di alcolici
« Eccesso di glucocorticoidi
* Ipogonadismo

40-50 % dei maschi con
osteoporosi

Male

Oste(;porosis Osteoporosis

* Mieloma multiplo
* |Iperparatiroidismo primitivo
« Malassorbimento

Bilezikian J , JCE&M 1999
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