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Prevalence of osteoporosis across the EUG
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International

(CaIOF Estimated number of fragility fractures by
i fracture category and country in 2017
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|O F Estimated number of fragility fractures by fracture
Osteoporasis category and country in 2017 and 2030, including
percentage change for all fragility fractures
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P IOF Country contribution to total disability-

International

meer adjusted life years (DALYs) by disease in the
EUG in 17 selected diseases
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o/ IOF Estimated annual fracture-related costs in 2017
ewoc: and 2030, and percentage change for the EU6
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Risk of New Fragility Fractures

®» \Women with vertebral fractures have a 5-fold
increased risk of a new vertebral fracture and
a 2-fold increased risk of hip fracture

Black et al., ] Bone Miner Res 1999

Melton et al, Osteoporos Int 1999

® One woman in five will suffer from another
vertebral fracture within a year

Lindsay et al., JAMA, 2001




Risk per 100,000 of a second MOF after a first MOF
for a woman at the age of 75 yrs at her first fracture
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Johansson H et al. Osteoporos Int 2017



10-Year Probability of Recurrent Fractures Following Wrist and
Other Osteoporotic Fractures in a Large Clinical Cohort: An
Analysis From the Manitoba Bone Density Program

HR (95% Cl)

Site of for Any HR (95% Cl)

Primary Osteoporotic p for Hip P
Fracture Fracture® Value Fracture” Value
Wrist 1.58 (1.29-1.93) <.001 1.29 (0.88-1.89) 19
Any nonwrist 2.66 (2.30-3.08) <.001 1.72 (1.31-2.26) <.001
Humerus 3.18 (2.56-3.94) <001 2.06 (1.35-3.15) <.001
Spine 2.73 (2.21-3.36) <.001 1.52 (1.01-2.30) .046
Hip 2.00 (1.53-2.63) <.001 1.67 (1.08-2.58) 02

Hodsman AB et al. Arch Intern Med 2008



Subsequent fractures by types and age of initial fracture
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The fragility fracture cycle

Fracture Free at Fifty
............. .
|
|
v v
Non-hip Unrecognised vertebral
fragility fracture fragility fracture
||
Secondary non-hip
fragility fracture
v
Secondary non-hip
fragility fracture
v h 4 \ 4
Fracture Free Hip Fracture Fracture Free Secondary non-hip Second hip
for Life Free for Life Recovery fragility fracture fracture

Akesson K et al Osteoporos Int 2013




CAPTURE THE FRACTURE

A GLOBAL CAMPAIGN TO BREAK THE FRAGILITY FRACTURE CYCLE

o bndiesilions [ S

By missing the opportunity to respond to
the first fracture, healthcare systems around
the world are failing to prevent the second
and subsequent fractures



break

Gonnelli S et al. Osteoporos Int 2013
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Schede pervenute al CNR: 1288.
Pazienti arruolati : 1249

Eta media: 80.94+7.3 anni (range:
60-99 anni)

Radiografie D/L complete: 727
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Contents lists available at ScienceDirect

Bone

journal homepage: www.elsevier.com/locate/bone

Original Full Length Article

High prevalence of fragility vertebral fractures in patients @ Coosshark
hospitalised in Internal Medicine Units. Results of the POINT
(Prevalence of Osteoporosis in INTernal medicine) study

COPD -

Known osteoporosis -

Age >=75"

Previous fractures

Drugs "inducing" osteoporosis

ALP bone out of range -

| L { 2.31[1.58-3.38]

| 1.98[1.26-3.11]

P | 1.87[1.31-2.67]

° | 1.53[0.95-2.47]

{ 1.17 [0.83-1.85]

| 1.17 [0.75-1.83]

Diabetes - } | 1.16 [0.81-1.65]
Owerweight/obese [ o | 1.07 [0.77-1.50]
Female sex - } O { 1.07 [0.76-1.49]
Calcemia <8.5 - I O | 1.051[0.73-1.50]
Heart failure - } I | 1.04[0.71-1.52]

GFR <60 - | - | 0.99[0.69-1.41]
Sedentary vs active - I O | 0.96 [0.55-1.66]
Hepatic disease - o | 0.95[0.70-1.34]
. . . T .
-0,6 -0,2 0,0 0,2 0,4 0,6

Vitali C et al. Bone 2015

log-Odds Ratio



Proportion (%) of female patients (50 years
and above) untreated within a year of
osteoporotic fracture
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DETERMINA 14 maggio 2015.

MhModifiche alla nota_ 79 di cui alla determinazione del
7 giugno 2011. (Determima n. 589/2015).
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AlFA

Prevenzione secondariain pazienticon

pregresse fratture osteoporotiche

Fratture vertebralio
femorali

Fratture non vertebrali,

non femorali

-1

T score BMD colonnao

c Vuova frattura 2 1frattura + Tscore
femore <-3

nonostantetratamento ner - BMD colonnao femore
innota79da aimenol con dosidiprednisone
anno equivalentiz 5 mg/die

2 3fratture
<-4

| scelta: Teriparatide

Il scelta: Denosumab,
Zoledronato

I scelta: Alendronato
+ vitD),Risedronato,
Zoledronato

Il scelta: Alendronato
( % vitD), Risedronato,
Ibandronato

Il scelta: Denosumab,
Ibandronato, Raloxifene
Bazedoxifene

Il scelta: Stronzio
ranelato

IV scelta: Stronzio
ranelato




COME STIMARE IL RISCHIO DI FRATTURA NEI SOGGETTI
SENZA UNA STORIA DI FRATTURA?



Incidence of hip fracture risk by BMD
quartile for femoral neck BMD
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La maggior parte dei fratturati non e osteoporotica
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Low BMD and other factors multiply
risk of fracture

Risk of Hip Fracture
(per 1000 Woman-Years)

No. of Risk Factors

Cummings SR et al. N Eng J Med 1995



Estimated proportion recommended for treatment by age,
per intervention criteria. FRAX without BMD, n=141320
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Valutazione del Rischio Fratturativo: FRAX

Calcolo della probabilita a 10 anni di:
= fratture d’anca

= altre fratture maggiori da fragilita

Fattori di rischio clinici (CRF) presi in esame

= eta = Alcool

. BMI = Glucocorticoidi

=  frattura pregressa =  QOsteoporosi secondarie
=  Familiarita per frattura (femore) =  Artrite reumatoide

. Fumo di sigaretta

calibrato sui dati di mortalita e rischio di frattura specifici di molte nazioni (oltre 40)

prende in esame la BMD a livello femorale (non obbligatorio)

considera il “peso” dei fattori di rischio e le loro interazioni

Considera 'aspettativa di vita dell’individuo




J. A. Kanis - E. V. McCloskey - H. Johansson

Case finding for the management of osteoporosis O. Sirom . F. Borgrram - A. Oden-
. ® . . Nationa S(!O]}(H'OSIS suideline 1l‘(}l]]}
with FRAX —assessment and intervention thresholds for the UK

Table 2 Probabilities of a major fracture and a hip fracture by age at
which treatment is recommended (the intervention threshold) i.e. the
fracture probability equivalent to that of a woman with a prior fracture
and no other clinical risk factors

Age (years) Major fracture Hip fracture
50 7.5 1.0

55 10 1.5

60 12.5 2.4

65 15 3.6

70 20 5.6

75 25 8.4

80 30 12

Consider treatment

Fracture
probability

Intermediate

No treatment

Reassess
probability

40 50 60 70 80 90
Age (years)

Osteoporos Int (2008) 19:1395-1408



Valutazione del Rischio Fratturativo: FRAX

Punti di Forza Limitazioni
L'utilizzo del BMD e di fattori di rischio clinici Non include alcuni importanti fattori di rischio clinico (es.
facilmente valutabili ne migliora la sensibilita cadute)

Utilizza fattori di rischio dicotomici

Fratture pregresse Non permette di differenziare sulla base del numero, gravita e
sede di frattura

Storia familiare di frattura d’anca Non prevede familiarita per altre sedi di frattura
Assunzione attuale di fumo e alcolici Non permette di quantificare I'assunzione

Terapia con glucocorticoidi (solo se >5 mg al giorno) Dose, durata del trattamento, utilizzo di altri farmaci in grado di
ridurre la forza del tessuto osseo

Non prende in considerazione altre classi farmacologiche
osteopenizzanti (es inibitori aromatasi)

Artrite reumatoide Non stratifica per gravita di malattia o per I'utilizzo di altri
trattamenti medici.

Cause secondarie Generico. Non valutata la presenza di alcune patologie
fortemente osteopenizzanti solo perché rare (es. Cushing,
iperparatiroidismo, etc)

Utilizzo BMD a livello del collo del femore (maggior Non considera altri siti
gradiente di rischio)

Creato utilizzando ampie coorti, per molte nazione
personalizzato




Proportion of study subjects according to FRAX and
DeFRA fracture risk categories

FRAX sk categories

<10 % (n = 772) 10-19 % (n = 164)

20-29 % (n = 41)

30-39 % (n = 8) =40 % (n = 4)

DeFRA risk categories

<10 % (n = 717) 23 (14) 0 (0)
10-19 % (n = 198) 71 (9) 10 (24)
20-29 % (n = 34) 4 (0.5) (10)

30-39 % (n = 16) 3 (0.4) 5(3) (15)
>40 % (n = 24) 0 (0) 6 (4) 12 (29)

0 (0) 0 (0)

2 (25) 1 (25)
1(12) 0 (0)
0 (0)

Data were presented as n (% of subjects with the same FRAX risk category)
¥ test: p < 0.001

25 - p=0.01

T

p=0.01
B fractures

20 no fractures

15 7

10 1

10-years absolute fracture risk

FRAX

DeFRA

Bonaccorsi G et al Calcif Tissue Int 2015

10-year absolute fractures as
assessed by FRAX or DeFRA
according to presence or absence
of previous fractures



Screening in the community to reduce fractures in older @'ﬂ} ®
women (SCOOP): a randomised controlled trial

Lee Shepstone, Elizabeth Lenaghan, Cyrus Cooper, Shane Clarke, Rebekah Fong-Soe-Khioe, Richard Fordham, Neil Gittoes, lan Harvey, Nick Harvey,
Alison Heawood, Richard Holland, Amanda Howe, John Kanis, Tarnya Marshall, Terence O'Neill, Tim Peters, Niamh Redmond, David Torgerson,
David Turner, Eugene McCloskey; for the SCOOP Study Team*

Trial Profile

§2033 screened for eligibility

13433 excluded by doctor
6927 on osteoporosis medication
3473 other GP-defined reasons
v 3033 randomly remaoved to limit numbers
38600 invited to participate

25 571 did not participate

> 11 068 non-responders

13 870 declined

v 64 incomplete response

L69 on osteoporosis medication

13029 eligible participants
consented to participate

534 not randomly assigned
> 202 baseline questionnaire not retumed
or incomplete
A4 327 declined further participation
12 495 randomly assigned & no longer eligible for randomisation
6233 randomly assigned to 6250 randomly assigned to
screening group control group

Shepstone L. et al Lancet 2018



Efficacy Outcomes

Control (n=6250) Screening (n=6233)  Hazard ratio (95% Cl)*  pvalue

Osteoporosis-related

Mo fracture §398 (BO-4%) G428 (B7-1%)

Fracture 852 (13-6%) 805 (12-9%) 0-94 (0-85-1-03) 0-178

Hips

No fracture 6032 (96-5%) 6069 (97-4%)

Fracture 218 (3-5%) 164 (2-6%) 072 (0-59-0-89) 0-002

All clinical

No fracture 5248 (84-0%) 5282 (84.7%)

Fracture 1002 (16-0%) 951 (15-3%) 0-94 (0-86-1-03) 0-183

Mortality

Survived 0725(91-6%) G683 (91.2%) -

Died 525 (8-4%) 550 (8-8%) 1.05(0-93-1.19) 0-436
All clinical fractures included all osteoporosis-related fractures as well as fractures of the hands, feet, ankle, face, and
skull. FRAX=Fracture Risk Assessment Tool. *Adjusted for recruiting region, baseline FRAX probability, and falls.

Shepstone L. et al Lancet 2018




DETERMINA 14 maggio 2015.

MhModifiche alla nota_ 79 di cui alla determinazione del
7 giugno 2011. (Determima n. 589/2015).
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I _ _ _ = -
con prednisonez5 adiuvante femore=-3
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Storia familiaredi
fratture vertebrali
efodi femore
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Risedronato, Rizedronato, Zoledronato, | scelta: Alendronato
Zoledronato Denosumab {= vitD), Risedronato

Il scelta: Denosumab

Denosumab

Il scelta: 5t
ranelato




Prevenzione primaria in donne in menopausa o uomini di eta = 50 anni a rischio
elevato di frattura a causa di almeno una delle condizioni sottoelencate

Condizione | scelta 2 Il scelta Il scelta
Trattamento in atto o previsto per > 3 mesi Alendronato (£ vitD), denosumab | —emeeeee
con prednisone equivalente = 5 mg/die Risedronato,

d
Zoledronato

Trattamento in corso di blocco ormonale Alendronato (x vitD), | -———— | s
adiuvante in donne con carcinoma Risedronato,
mammario o uomini con carcinoma Zoledronato 9’
i e
prostatico Denosumab &

C
T-score colonna o femore=< -4

<
T-score colonna o femore =< -3 + almeno

e
una delle seguenti condizioni: Alendronato (% vit.D) Denosumab J
Risedronato, Zoledronato ~, . f
Ibandronato Stronzio ranelato -
1) Familiarita per fratture di vertebre o Raloxifene

femore .
Bazedoxifene

2) Comorhilita a rischio di frattura (artrite
reumatoide o altre connettiviti,
diabete, broncopneumopatia cronica
ostruttiva, malattia inflammatoria
cronica intestinale, AIDS, Parkinson,
sclerosi multipla, grave disabilita
motoria)




Prevenzione primaria in donne in menopausa o uomini di eta = 50 anni a rischio
elevato di frattura a causa di almeno una delle condizioni sottoelencate
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reumatoide o altre connettiviti,
diabete, broncopneumopatia cronica
ostruttiva, malattia inflammatoria
cronica intestinale, AIDS, Parkinson,
sclerosi multipla, grave disabilita
motoria)
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DIABETE E RISCHIO DI FRATTURA



Femoral Neck BMD T Score and 10-Year Fracture
Risk at Age 75 Years by DM and Insulin Use Status
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Diabetes & Osteoporosis
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Contents lists available at ScienceDirect

DIABETES
AND ITS
COMPLICATIONS

L 4

Journal of Diabetes and Its Complications 2018

journal homepage: WWW.JDCJOURNAL.COM

The effects of diabetes therapy on bone: A clinical perspective L)

Check for
updates

Karim G. Kheniser, Carmen M. Polanco Santos, Sangeeta R. Kashyap *

Treatment Effect on bone Fracture incidence
Insulin Positive 1
Thiazolidinediones Negative 1

Sodium-glucose inhibitors TBD TBD

Incretins Positive TBD

DPP-4 inhibitors TBD TBD

Biguanide Positive !

Sulfonylureas Neutral F

Metabolic surgery Negative 1

Behavioral modification Positive l




Diabetes and fractures

Fracture

burden from
diabetes

DIO=diabetes [
induced

- osteoporosis f

Fracture
burden from

Relative risk for fracture

osteoporosis

-4 -3 -2 -1
BMD T-score

Schacter Gl et al. Calcif Tissue Int 2017




Fracture risk evaluation in patients with diabetes

Diabetes
Hip or vertebral fracture Other fracture? No fracture
(>1 other fragility fracture! ) |
| diabetes-
Morphometric sz;lﬁc CRF No other CRF
and/or age > 0 other S
vertebral DXA (incl. VFA & TBS < 50 years
fracture . .
if possible)
Repeat DXA/FRAX
every 2-3 years
FRAX**
T-Score <-2.0 *
and/or (adjusted for
diabetes***)
> country-specific < country-specific
intervention threshold intervention threshold
N

i Yearly clinical

reassessment for advent

Osteoporosis Therapy of relevant fractures and

risk factors and every 2
years for BMD

Ferrari SL et al. Osteoporos Int 2018



Percentuale dei soggetti che presentano fratture
vertebrali nella fase pretrapianto, nel periodo post-
trapianto e al follow-up

Chi-quadro p< 0.001

% Pazienti 30
con
Fratture 20

Follow up

Post-Trapianto

Pre-Trapianto

Trapianto di
po|mone Trapianto di
N=122 cuore

N=67
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Aging Clin Exp Res (2016) 28:459-468 ;
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ORIGINAL ARTICLE

How the knowledge of fracture risk might influence adherence
to oral therapy of osteoporosis in Italy: the ADEOST study

Stefano Gonnelli' - Carla Caffarelli' - Stefania Rossi® - Ombretta Di Munno® -
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Fratture da fragilita:

Cosa fare?



Gestione delle fratture da fragilita: Criticita

® Definizione di Frattura da Fragilita (DRG)
= Osteoporosi non riconosciuta come malattia cronica
®Differenze Regionali nella Gestione Sanitaria

®Coinvolgimento di piu specialisti



Gestione delle fratture da fragilita:
Modelli Esistenti

¢+ Percorso Ortogeriatrico
++» Bone Fracture Unit
+¢» Fracture Liason Service

»* PDTA Ospedale - Territorio



Gestione delle fratture da fragilita: Percorso Ortogeriatrico




Frattura di Femore

da Fragilita

+

Unita

Oriopedia e
Traumatologia = TD

Referenti Equipe Ortopedica/Traumatologica

0 Ortogeriatrica

Sistema Sanitario Regione Liguria

Percorso

Diagnostico

Terapeutico

Assistenziale e Riabilitativo (PDTAR)

3 Unita
Ortogeriatrica

v

FRATTURA di FEMORE

Referenti Equipe Ortopedica/Traumatologica o Ortogeriatrica

Screening Unit

T0eT3

4

Pazienti “eleggibili”
Team Specialistico
Coordinamento

a) Pregressa frattura osteoparotica;

b) Glucocorticoidi;

¢) Insufficienza renale cronica;

d) Fratura in terapia consolidata;

e} Pregressa intolleranza o eventi awersi;
f) Paget/Displasia Fibrosa o altro;

g) Iperparatiroidismo ipercalcamico;

h) Fratlura sottotrocantericaldiafisaria;

i) Tre o piu cadute nell' ultimo anno;

I} Complessita clinica tale da richiedere un
interventa specialistien di Il livella

h 4

Team
Specialistico di
Coordinamento

h 4

Pazienti riaffidati al Medico di
Medicina Generale

- Prima frattura asteoporotica
in paziente con bassa
complessita clinica e
muscolo-scheletrica

|

Standard Protocol
Telephone Follow-up
Regional Database Monitoring

v

Pazienti non
eleggibili

- Frattura traumatica

- Eta inferiore 45 anni

- Frattura su base neoplastica
- Residenza/domicilio fuori
Regione



Multidisciplinary models for secondary fracture
prevention can contribute to closing the treatment gap

Fracture Liaison Service (FLS), are multidisciplinary
healthcare delivery models for secondary fracture
prevention. Systematically, they aim to identify,
diagnose, and treat (by referral) all eligible patients
within a local population who have suffered a fragility
fracture, with the aim of reducing risk of subsequent
fractures.



Contents lists available at ScienceDirect

Bone

journalhomepage: www.elsevier.com/locate/bone

Full Length Article

Fracture liaison services improve outcomes of patients with L)
osteoporosis-related fractures: A systematic literature review -
and meta-analysis

Qutcome Effect of FLS 95% C| Duration of Number of

measure?’ (absolute change) : follow-up (months) studies included
BMD testing +24% 0.18t0 0.29 3-26 37
Treatment initiation +20% 0.16t0 0.25 3-72 46
TEEmE! +22% 0.13t00.31 3-48 9
adherence
Re-fracture rate -5% -0.08 to -0.03 6-72 11
Mortality -3% -0.05 to -0.01 6-72 15

Modified by Wu CH et al. Bone 2018



Endocrine
https://doi.org/10.1007/s12020-018-1824-9

ORIGINAL ARTICLE

@ CrossMark

Use of antiosteoporotic drugs and calcium/vitamin D in patients
with fragility fractures: impact on re-fracture and mortality risk

Luca Degli Esposti' - Anna Girardi' - Stefania Saragoni' - Stefania Sella® - Margherita Andretta® - Maurizio Rossini° -
Sandro Giannini® - on the behalf of the Study group

Study design

Administrative Database:
* Hospital Discharge Database (Napoli3, Verona, Udine,Frosinone, Pescara)
Enrollment criteria:

* At least one hospitalization discharge diagnosis of vertebral or femoral fracture
from January 1, 2011 to June 30, 2015 (the date of the first discharge
diagnosis is defined index-date).

Outcomes:

* Re-fracture episodes or death up to June 30, 2016
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Incidence of re-fracture events
during follow-up among
patients treated or not with
osteoporosis drugs.

Incidence of re-fracture events
during follow-up among patients
treated with osteoporosis drug only
and osteoporosis drug with
Calcium/Vitamin D supplement.
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