
OSTEOPOROSI POST-
MENOPAUSALE:  
UNA QUICK REFERENCE 

 
 

Dr Sara Cassibba 
US Endocrinologia e Diabetologia 
Ospedale Papa Giovanni XXIII, Bergamo   
 



Normale* Osteoporosi* 

 * Dempster DW et al, JBMR 1986; 1: 15-21. 

OSTEOPOROSI 
“L’osteoporosi è una malattia sistemica dello scheletro, 
caratterizzata da una ridotta massa ossea e da alterazioni qualitative 
che si accompagnano ad aumento del rischio di frattura .”	
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Definizione di osteoporosi 
L’osteoporosi è una malattia sistemica dello scheletro 
caratterizzata da riduzione e alterazioni qualitative della 
massa ossea che si accompagnano ad aumento del rischio di 
frattura. Sono considerate “primitive” le forme 
postmenopausali e senili.Le Osteoporosi “secondarie” sono 
quelle deterrminate da un ampio numero di patologie e 
farmaci.  
 

 

 

Studi prognostici 

 

Livelli di 

evidenza 
Criteri 

1 i. Coorte iniziale di pazienti con l’affezione, ma senza le conseguenze dell’affezione stessa 

 ii. Criteri riproducibili di inclusione ed esclusione 

 iii. Controllo di almeno l’80% dei partecipanti 
 iv.  Adeguamento statistico per i fattori confondenti 

 v.  Descrizione riproducibile delle misurazioni dei risultati 

2 Risponde al criterio i e presenta 3 dei 4 criteri del Livello 1 

3 Risponde al criterio i e presenta 2 dei 4 criteri del Livello 1 

4 Risponde al criterio i e presenta 1 dei 4 criteri del Livello 1 

 

Tabella 2: Gradi di raccomandazione per le linee guida della pratica clinica 

 

Grado Criteri 

A Richiede la presenza del livello di evidenza 1a o 1b più il consenso* 

B Richiede la presenza del livello di evidenza 2 o 2b più il consenso* 

C Richiede la presenza del livello di evidenza 3 di più il consenso 

D Qualsiasi livello più basso di evidenza più il consenso 

* Un adeguato livello di evidenza è stato necessario, ma non sufficiente per assegnare un grado nella 

raccomandazione; è stato inoltre richiesto il consenso.  

 

1.2 DEFINIZIONE 

 

L’osteoporosi è una malattia sistemica dello scheletro caratterizzata da una ridotta massa ossea e da 
alterazioni qualitative (macro e microarchitettura, proprietà materiali) che si accompagnano ad aumento del 

rischio di frattura. Vengono definite primitive le forme di osteoporosi che compaiono dopo la menopausa 

(postmenopausale) o comunque con l’avanzare dell’et{ (senile).  

 L’indagine densitometrica consente oggi di misurare in modo abbastanza accurato e preciso la massa 

ossea ed in particolare la sua densità minerale (Bone Mineral Density o BMD) in g/cm2 di superfice ossea 

proiettata. La BMD è responsabile della resistenza meccanica dell’osso per il  60-80% . 

Per l’OMS la diagnosi densitometrica di 
osteoporosi si basa sulla valutazione con tecnica 

dual-energy x-ray absorptiometry (DXA) della 

densità minerale, raffrontata a quella media di 

soggetti adulti sani dello stesso sesso (Picco di 

massa ossea). L’unit{ di misura è rappresentata 
dalla deviazione standard dal picco medio di 

massa ossea (T-score). È stato osservato che il 

rischio di frattura inizia ad aumentare in maniera 

esponenziale con valori densitometrici di T-score 

< -2.5 SD che, secondo l’OMS, rappresenta la soglia per diagnosticare la presenza di osteoporosi. La densitometria 

ossea rappresenta, quindi, il test diagnostico di osteoporosi e di rischio di frattura, così come la misurazione della 

pressione arteriosa serve per diagnosticare la presenza di ipertensione e quindi il rischio di ictus.  

Secondo l’OMS, nell’interpretare i risultati della BMD si conviene di adottare le seguenti definizioni:  



DIAGNOSI 
-BMD 
 
 
 
 
 
  
-  Presenza di frattura da fragilità 
(si ritiene efficiente il trauma da incidente stradale o 
storia personale di cadute multiple)  

adapted WHO algorithm and its clinical application are illus-
trated in a companion report [13].

The latter analyses generally confirm the previous NOF
conclusion that it is cost-effective to treat individuals with a
prior hip or vertebral fracture and those with a DXA femoral
neck T-score ≤−2.5. Previous analyses have established that a
lumbar spine T-score ≤−2.5 also warrants treatment [26].

FRAX underestimates fracture risk in patients with recent
fractures, multiple osteoporosis-related fractures, and those at
increased risk for falling. FRAX® is most useful in patients
with low femoral neck BMD. Utilizing FRAX® in patients
with low BMD at the lumbar spine but a relatively normal
BMD at the femoral neck underestimates fracture risk in these
individuals. Specifically, the WHO algorithm has not been
validated for the use of lumbar spine BMD. NOF recommends
treatment of individuals with osteoporosis of the lumbar spine
as well as the hip.

Application of US-adapted FRAX® in the USA

& FRAX® is intended for postmenopausal women and men
age 50 and older; it is not intended for use in younger
adults or children.

& The FRAX® tool has not been validated in patients cur-
rently or previously treated with pharmacotherapy for
osteoporosis. In such patients, clinical judgment must be
exercised in interpreting FRAX® scores. Patients who

have been off osteoporosis medications for 1 to 2 years
or more might be considered untreated [27].

& FRAX® can be calculated with either femoral neck BMD
or total hip BMD, but, when available, femoral neck BMD
is preferred. The use of BMD from nonhip sites is not
recommended.

& The WHO determined that for many secondary causes of
osteoporosis, fracture risk was mediated primarily through
impact on BMD [28]. For this reason, when femoral neck
BMD is inserted into FRAX®, the secondary causes of
osteoporosis button are automatically inactivated.

The therapeutic thresholds proposed in this Guide are for
clinical guidance only and are not rules. All treatment decisions
require clinical judgment and consideration of individual patient
factors, including patient preferences, comorbidities, risk factors
not captured in the FRAX® model (e.g., frailty, falls), recent
decline in bone density, and other sources of possible under- or
overestimation of fracture risk by FRAX®.

The therapeutic thresholds do not preclude clinicians or
patients from considering intervention strategies for those who

Table 5 Defining osteoporosis by BMD

WHO definition of osteoporosis based on BMD

Classification BMD T-score

Normal Within 1 SD of the mean level for a young-adult
reference population

T-score at −1.0 and above

Low bone mass (osteopenia) Between 1.0 and 2.5 SD below that of the mean l
evel for a young-adult reference population

T-score between −1.0 and −2.5

Osteoporosis 2.5 SD or more below that of the mean level for
a young-adult reference population

T-score at or below −2.5

Severe or established osteoporosis 2.5 SD or more below that of the mean level for
a young-adult reference population with fractures

T-score at or below −2.5 with one or more fractures

Although these definitions are necessary to establish the presence of osteoporosis, they should not be used as the sole determinant of treatment decisions

Table 6 Indications for BMD testing

Consider BMD testing in the following individuals:

• Women age 65 and older and men age 70 and older, regardless of
clinical risk factors

• Younger postmenopausal women, women in the menopausal transition,
and men age 50 to 69 with clinical risk factors for fracture

• Adults who have a fracture at or after age 50

• Adults with a condition (e.g., rheumatoid arthritis) or taking a
medication (e.g., glucocorticoids in a daily dose ≥5 mg prednisone or
equivalent for ≥3 months) associated with low bone mass or bone loss

Table 7 Indications for vertebral imaging

Consider vertebral imaging tests for the following individualsa:

• All women age 70 and older and all men age 80 and older if BMD T-
score at the spine, total hip, or femoral neck is ≤−1.0

•Women age 65 to 69 and men age 70 to 79 if BMD T-score at the spine,
total hip, or femoral neck is ≤−1.5

• Postmenopausal women and men age 50 and older with specific risk
factors:

▪ Low-trauma fracture during adulthood (age 50 and older)

▪ Historical height loss of 1.5 in. or more (4 cm)b

▪ Prospective height loss of 0.8 in. or more (2 cm)c

▪ Recent or ongoing long-term glucocorticoid treatment

a If bone density testing is not available, vertebral imaging may be
considered based on age alone
b Current height compared to peak height during young adulthood
c Cumulative height loss measured during interval medical assessment

Osteoporos Int (2014) 25:2359–2381 2367

Linee guida europee (IOF)- Osteoporos int (2013) 24:23-57  



CLASSIFICAZIONE  
• Osteoporosi primaria  
 

- osteoporosi idiaopatica 
-   osteoporosi postmenopausale 

-   osteoporosi involutiva o senile 

 
• Osteoporosi secondaria 



POSTMENOPAUSALE SENILE 

Età 
 

Sesso 
 
 

Causa 
 
 

50-70 anni 
 

 
F 
 

 
•  calo estrogenico 
con aumento dei  
precursori degli 

osteoclasti 
 
 

dopo i 60 anni 
 

 
1:2    M:F 

 

 
•  ridotta sintesi vit D 

•  resistenza dell’azione 
della vit D 

•  Altri fattori ormonali 
 
 

IDIOPATICA 

Variabile 
(pre-menopausa) 

 

 
1:1    M:F 

 

 
•  fattori genetici 

 
 

OSTEOPOROSI PRIMARIA 



Perdita di massa ossea  

DEFICIENZA ESTROGENICA 

Osteoporosi primaria – post-menopausale 

AUMENTATO TURNOVER 

Diversi meccanismi portano a questo sbilanciamento 



E2 e OSSO 
• E2 hanno recettori a livello di OB e OC e ne promuovono 

rispettivamente sopravvivenza e apoptosi 

Nagy V, Gerontology. 2015 Feb 14. [Epub ahead of print] 



E2 e SISTEMA RANK-RANKL-OPG 
   E2 promuovono la produzione di OPG e riducono la produzione di RANKL 

Nagy V, Gerontology. 2015 Feb 14. [Epub ahead of print] 



E2 – CELLULE IMMUNITARIE & OSSO 

 The RANKL-RANK Story Gerontology
DOI: 10.1159/000371845
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 [43]  ( fig. 2 ). In addition, increased IL6 is also regarded as 
a potent tumor-promoting factor in various types of hu-
man cancers including glioma, lymphoma, melanoma as 
well as breast, ovarian, pancreatic, prostate, renal and 
colorectal cancer  [44] . IL6 is also strongly produced by 
stem-like breast cancer cells (CD44 + /CD24 low ) in triple 
negative breast cancer  [45] . Furthermore, E2 can block 
bone-resorbing activity by blocking these proinflamma-
tory cytokines from stromal cells, monocytes and lym-
phoid cells  [46, 47] . By modulating the balance of these 
cytokines, E2 can modulate the opposing activities of 
OPG and RANKL. In human osteoblasts, E2 influences 
osteoclastogenesis by directly increasing the level of OPG 
and to a lesser extent that of RANKL mRNA and protein 
 [48, 49] . E2 receptors α and β are expressed in stromal 
cells, osteoblasts, osteoclasts and their progenitors, and 
they can mediate E2 effects on these cells directly  [50] . For 
instance, E2 mediates the life span of osteoblasts and os-
teoclasts  [51] . E2 upregulates osteoblast production of 
transforming growth factor-β which limits the life span of 
osteoclasts and induces apoptosis in a mixed cell culture 
 [52] . The proapoptotic effects of E2 on osteoclasts can 
also be mediated directly in osteoclasts by the activation 
of E2 receptor α, ultimately resulting in a shortened cel-
lular life span and the inhibition of their bone-resorbing 
activity  [53] . It is likely that these effects are mediated by 
nongenotropic activities of E2 receptors via Src/Shc/ERK 
signaling  [51] . Further, it has been shown that ovariec-
tomy (OVX)-induced bone loss in mice can be, at least in 
part, attributed to the expansion of TNF-α-producing T 

cells and reversed by E2  [54] . Moreover, an increased 
number of T cells, induced by a loss of E2, has been at-
tributed to interferon-γ which inhibits RANKL-RANK 
signaling by degrading TRAF6  [55] .

  Female sex hormones regulate the development of 
mammary epithelia during pregnancy and interestingly 
they do so via the RANKL/RANK/OPG axis  [56] . This 
molecular connection was discovered by the unexpected 
observation that RANKL mutant female mice were not 
lactating, and their pups were dying soon after birth  [56] . 
Proper maturation of the functional mammary gland is 
driven by pregnancy-related female hormones such as E2, 
progesterone and prolactin, and the calcium-rich milk is 
produced by osteoclast-regulated calcium mobilization 
 [57] . RANKL mutant animals exhibit a complete defect 
in lobuloalveolar epithelial development in pregnancy 
and consequently an absence of lactating mammary 
glands. Later detailed studies identified progesterone as 
the key hormone to regulate RANKL in mammary epi-
thelial expansion in pregnancy and provided the basis for 
targeting RANKL during progesterone-driven breast 
cancer (see below)  [58–63] . Moreover, through RANKL 
regulation, progesterone increases the proliferation of 
Lin-CD24 + CD49f hi  mammary stem cells also found in 
mammary tumors  [63] . These findings were not only en-
tirely unexpected in mammary gland biology, but also 
underscored the importance of the RANKL/RANK/OPG 
axis in females, not just in the context of bone metabolism 
and immunity but also during pregnancy in preparation 
for lactation.

Bone formation Bone resorption

E2

IL1

IL6

T cells

OPG RANKL

OPG
RANKL
Osteoblast
Osteoclast

  Fig. 2.  The role of estrogens in bone remod-
eling. High levels of E2 result in high TGF-β 
and high OPG expressions. OPG inhibits 
RANKL signaling and promotes bone for-
mation. Conversely, when circulating E2 
levels drop during menopause or after 
OVX in female rodents, inflammatory cy-
tokine levels increase, including IL1 and 
IL6 levels. TNF-α is increased by T cells, 
resulting in increased levels of RANKL and 
consequently an increased activity of os-
teoclasts. TGF-β = Transforming growth 
factor β. 
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E2 inibiscono la produzione di citochine proinfiammatorie da parte delle cellule 
immunitarie ! riducono lo stimolo alla produzione di RANKL 



EFFETTI DELLA CARENZA 
ESTROGENICA 

• Aumento del riassorbimento osseo 

 
• Aumento transitorio della calcemia  

! inibizione del PTH  

! riduzione secondaria di vitamina D attivata 
 

• RENE: ridotto riassorbimento del calcio 
•  INTESTINO: ridotto assorbimento di calcio 



OLTRE AGLI ESTROGENI… 
…altri ormoni possono contribuire alla perdita di massa ossea nel 
periodo del pre-menopausale : 

 

•  prima della riduzione dei livelli di E2 si assiste, nei due anni 
precedenti la menopausa, ad una riduzione della massa ossea  

• Ciò è stato correlato in diversi studi con : 

"  il deficit della fase luteale con riduzione del Pg  
" l’aumento dell’FSH della pre-menopausa  

J Gerontol A Biol Sci Med Sci. (2013)t;68(10):1226-35. 



OSTEOPOROSI: post-menopausale vs senile  

CARATTERISTICHE TIPO I 
POST-MENOPAUSALE 

TIPO II 
SENILE 

Età 50-70 ≥ 70 

Perdita di massa ossea Osso trabecolare Osso trabecolare/corticale 

Velocità di perdita ossea ## nei primi anni poi #  # 

Sede di frattura Vertebre e radio Femore 

Funzione paratioridea Diminuita Aumentata 

Assorbimento di calcio Ridotto Ridotto 

Metabolismo vitamina D Riduzione secondaria Riduzione primaria 

Causa principale Calo estrogenico Età  

Sesso Femminile Femminile e maschile 



J.Bone Miner Res 9:1137.1141 



PERDITA DI MASSA OSSEA 
•  Fattori genetici 
•  Fattori nutrizionali 
•  Fattori ormonali 
•  Esercizio fisico 
•  Abitudini di vita 
•  Patologie 
•  farmaci 

PICCO DI MASSA OSSEA 
•  Fattori genetici 
•  Fattori nutrizionali 
•  Fattori ormonali 
•  Esercizio fisico 
•  Abitudini di vita 
•  Patologie 
•  farmaci 



OSTEOPOROSI SILENTE 

FRATTURE 

DOLORE     DEFORMITA’    INVALIDITA’ 

SEGNI E SINTOMI 



SCREENING 
OBIETTIVO:  

individuare le donne in post-menopausa ad aumentato rischio di 
osteoporosi e/o di frattura da fragilità 

 
Alcune considerazioni: 

-  In Italia soffrono di osteoporosi >3.500.000 di donne 
-  E’ affetto da osteoporosi il 5% di donne a 50 anni, il 40% delle 

donne >85 anni 

 

IJPH - Year 9, Volume 8, Number 2, Suppl. 2, 2011  



SREENING, COME E PERCHE’?  
 BMD ! parametro diagnostico per osteoporosi 

" MOLTO SPECIFICA 
“Circa il 45% delle donne con osteoporosi alla dxa a 50 aa vanno 

incontro a frattura osteoporotica nella vita 
 

" POCO SENSIBILE 
“Circa il 96% delle fratture da fragilità avviene nelle donne in range 

di osteopenia” 
 
NON  è un test di screening ottimale! non raccomandato in tutte 

le donne al momento della menopausa 
 
 Linee guida europee (IOF)- Osteoporos int (2013) 24:23-57  



Most of fractures occur in osteoPENIC than on 
osteoPOROTIC women 

NORA study- Arch intern Med (2004) 164:1108-12 



FRATTURA VERTEBRALE 

•  una frattura vertebrale è coerente con la diagnosi di 
osteoporosi anche in assenza di una BMD in range di 
osteoporosi! indice di deteriorata qualità dell’osso e 
della sua resistenza   

•   importante predittore di nuove fratture 

•  Sintomatica solo in 1/3 dei casi 



SCREENING, COME E PERCHE’? 
Specialmente in rapporto alla fascia d’età delle donne che possono essere affette 

da osteoporosi post-menopausale (50-70 anni) 
 

Valutazione fisica:  
" Altezza annuale 
" Controllo se cifosi 
 
Valutazione anamnestica dei FdR per osteoporosi e frattura: 
" Età 
" Familiarità 
" Anamnesi fisiologica (menarca e menopausa, stile di vita) 
" Anemesi patolgica (se frattura pregresse, se patologie/farmaci osteopenizzanti 

o che aumentino il rischio di caduta) 
 

Non bisogna trascurare eventuali campanelli d’allarme come radiogrammi 
eseguiti per altri motivi che indichino rarefazione del contenuto minerale osseo 



Donne in menopausa con FdR  

adapted WHO algorithm and its clinical application are illus-
trated in a companion report [13].

The latter analyses generally confirm the previous NOF
conclusion that it is cost-effective to treat individuals with a
prior hip or vertebral fracture and those with a DXA femoral
neck T-score ≤−2.5. Previous analyses have established that a
lumbar spine T-score ≤−2.5 also warrants treatment [26].

FRAX underestimates fracture risk in patients with recent
fractures, multiple osteoporosis-related fractures, and those at
increased risk for falling. FRAX® is most useful in patients
with low femoral neck BMD. Utilizing FRAX® in patients
with low BMD at the lumbar spine but a relatively normal
BMD at the femoral neck underestimates fracture risk in these
individuals. Specifically, the WHO algorithm has not been
validated for the use of lumbar spine BMD. NOF recommends
treatment of individuals with osteoporosis of the lumbar spine
as well as the hip.

Application of US-adapted FRAX® in the USA

& FRAX® is intended for postmenopausal women and men
age 50 and older; it is not intended for use in younger
adults or children.

& The FRAX® tool has not been validated in patients cur-
rently or previously treated with pharmacotherapy for
osteoporosis. In such patients, clinical judgment must be
exercised in interpreting FRAX® scores. Patients who

have been off osteoporosis medications for 1 to 2 years
or more might be considered untreated [27].

& FRAX® can be calculated with either femoral neck BMD
or total hip BMD, but, when available, femoral neck BMD
is preferred. The use of BMD from nonhip sites is not
recommended.

& The WHO determined that for many secondary causes of
osteoporosis, fracture risk was mediated primarily through
impact on BMD [28]. For this reason, when femoral neck
BMD is inserted into FRAX®, the secondary causes of
osteoporosis button are automatically inactivated.

The therapeutic thresholds proposed in this Guide are for
clinical guidance only and are not rules. All treatment decisions
require clinical judgment and consideration of individual patient
factors, including patient preferences, comorbidities, risk factors
not captured in the FRAX® model (e.g., frailty, falls), recent
decline in bone density, and other sources of possible under- or
overestimation of fracture risk by FRAX®.

The therapeutic thresholds do not preclude clinicians or
patients from considering intervention strategies for those who

Table 5 Defining osteoporosis by BMD

WHO definition of osteoporosis based on BMD

Classification BMD T-score

Normal Within 1 SD of the mean level for a young-adult
reference population

T-score at −1.0 and above

Low bone mass (osteopenia) Between 1.0 and 2.5 SD below that of the mean l
evel for a young-adult reference population

T-score between −1.0 and −2.5

Osteoporosis 2.5 SD or more below that of the mean level for
a young-adult reference population

T-score at or below −2.5

Severe or established osteoporosis 2.5 SD or more below that of the mean level for
a young-adult reference population with fractures

T-score at or below −2.5 with one or more fractures

Although these definitions are necessary to establish the presence of osteoporosis, they should not be used as the sole determinant of treatment decisions

Table 6 Indications for BMD testing

Consider BMD testing in the following individuals:

• Women age 65 and older and men age 70 and older, regardless of
clinical risk factors

• Younger postmenopausal women, women in the menopausal transition,
and men age 50 to 69 with clinical risk factors for fracture

• Adults who have a fracture at or after age 50

• Adults with a condition (e.g., rheumatoid arthritis) or taking a
medication (e.g., glucocorticoids in a daily dose ≥5 mg prednisone or
equivalent for ≥3 months) associated with low bone mass or bone loss

Table 7 Indications for vertebral imaging

Consider vertebral imaging tests for the following individualsa:

• All women age 70 and older and all men age 80 and older if BMD T-
score at the spine, total hip, or femoral neck is ≤−1.0

•Women age 65 to 69 and men age 70 to 79 if BMD T-score at the spine,
total hip, or femoral neck is ≤−1.5

• Postmenopausal women and men age 50 and older with specific risk
factors:

▪ Low-trauma fracture during adulthood (age 50 and older)

▪ Historical height loss of 1.5 in. or more (4 cm)b

▪ Prospective height loss of 0.8 in. or more (2 cm)c

▪ Recent or ongoing long-term glucocorticoid treatment

a If bone density testing is not available, vertebral imaging may be
considered based on age alone
b Current height compared to peak height during young adulthood
c Cumulative height loss measured during interval medical assessment

Osteoporos Int (2014) 25:2359–2381 2367

Linee guida USA (NOF)- Osteoporos Int (2014) 25:2359–2381 



Indicazioni all’imaging vertebrale 

adapted WHO algorithm and its clinical application are illus-
trated in a companion report [13].

The latter analyses generally confirm the previous NOF
conclusion that it is cost-effective to treat individuals with a
prior hip or vertebral fracture and those with a DXA femoral
neck T-score ≤−2.5. Previous analyses have established that a
lumbar spine T-score ≤−2.5 also warrants treatment [26].

FRAX underestimates fracture risk in patients with recent
fractures, multiple osteoporosis-related fractures, and those at
increased risk for falling. FRAX® is most useful in patients
with low femoral neck BMD. Utilizing FRAX® in patients
with low BMD at the lumbar spine but a relatively normal
BMD at the femoral neck underestimates fracture risk in these
individuals. Specifically, the WHO algorithm has not been
validated for the use of lumbar spine BMD. NOF recommends
treatment of individuals with osteoporosis of the lumbar spine
as well as the hip.

Application of US-adapted FRAX® in the USA

& FRAX® is intended for postmenopausal women and men
age 50 and older; it is not intended for use in younger
adults or children.

& The FRAX® tool has not been validated in patients cur-
rently or previously treated with pharmacotherapy for
osteoporosis. In such patients, clinical judgment must be
exercised in interpreting FRAX® scores. Patients who

have been off osteoporosis medications for 1 to 2 years
or more might be considered untreated [27].

& FRAX® can be calculated with either femoral neck BMD
or total hip BMD, but, when available, femoral neck BMD
is preferred. The use of BMD from nonhip sites is not
recommended.

& The WHO determined that for many secondary causes of
osteoporosis, fracture risk was mediated primarily through
impact on BMD [28]. For this reason, when femoral neck
BMD is inserted into FRAX®, the secondary causes of
osteoporosis button are automatically inactivated.

The therapeutic thresholds proposed in this Guide are for
clinical guidance only and are not rules. All treatment decisions
require clinical judgment and consideration of individual patient
factors, including patient preferences, comorbidities, risk factors
not captured in the FRAX® model (e.g., frailty, falls), recent
decline in bone density, and other sources of possible under- or
overestimation of fracture risk by FRAX®.

The therapeutic thresholds do not preclude clinicians or
patients from considering intervention strategies for those who

Table 5 Defining osteoporosis by BMD

WHO definition of osteoporosis based on BMD

Classification BMD T-score

Normal Within 1 SD of the mean level for a young-adult
reference population

T-score at −1.0 and above

Low bone mass (osteopenia) Between 1.0 and 2.5 SD below that of the mean l
evel for a young-adult reference population

T-score between −1.0 and −2.5

Osteoporosis 2.5 SD or more below that of the mean level for
a young-adult reference population

T-score at or below −2.5

Severe or established osteoporosis 2.5 SD or more below that of the mean level for
a young-adult reference population with fractures

T-score at or below −2.5 with one or more fractures

Although these definitions are necessary to establish the presence of osteoporosis, they should not be used as the sole determinant of treatment decisions

Table 6 Indications for BMD testing

Consider BMD testing in the following individuals:

• Women age 65 and older and men age 70 and older, regardless of
clinical risk factors

• Younger postmenopausal women, women in the menopausal transition,
and men age 50 to 69 with clinical risk factors for fracture

• Adults who have a fracture at or after age 50

• Adults with a condition (e.g., rheumatoid arthritis) or taking a
medication (e.g., glucocorticoids in a daily dose ≥5 mg prednisone or
equivalent for ≥3 months) associated with low bone mass or bone loss

Table 7 Indications for vertebral imaging

Consider vertebral imaging tests for the following individualsa:

• All women age 70 and older and all men age 80 and older if BMD T-
score at the spine, total hip, or femoral neck is ≤−1.0

•Women age 65 to 69 and men age 70 to 79 if BMD T-score at the spine,
total hip, or femoral neck is ≤−1.5

• Postmenopausal women and men age 50 and older with specific risk
factors:

▪ Low-trauma fracture during adulthood (age 50 and older)

▪ Historical height loss of 1.5 in. or more (4 cm)b

▪ Prospective height loss of 0.8 in. or more (2 cm)c

▪ Recent or ongoing long-term glucocorticoid treatment

a If bone density testing is not available, vertebral imaging may be
considered based on age alone
b Current height compared to peak height during young adulthood
c Cumulative height loss measured during interval medical assessment

Osteoporos Int (2014) 25:2359–2381 2367

Linee guida USA (NOF)- Osteoporos Int (2014) 25:2359–2381 



dallo screening… 

  

example, as a baseline to monitor treatment. There will be
other instances where the probability is so low that a
decision not to treat can be made without BMD. Thus,
not all individuals require a BMD test. The size of the
intermediate category in Fig. 4 will vary in different
countries. In countries that provide reimbursement for
DXA, this will be a large category, whereas in a large
number of countries with limited or no access to densi-
tometry, the size of the intermediate group will neces-
sarily be small. In other countries (e.g. the UK), where
provision for BMD testing is sub-optimal [100], the
intermediate category will lie between the two extremes.

Intervention thresholds

The use of FRAX in clinical practice demands a consideration
of the fracture probability at which to intervene, both for
treatment (an intervention threshold) and for BMD testing
(assessment thresholds). Many approaches have been used
to set intervention thresholds with FRAX [2, 84, 89, 99,
101–115]. The thresholds used have varied since they depend
critically on local factors such as reimbursement issues, health
economic assessment, willingness to pay for health care in
osteoporosis and access to DXA. For this reason, it is not
possible or desirable to recommend a unified intervention
strategy. The strategy given below draws on that most com-
monly applied in Europe in the context of postmenopausal
osteoporosis, but takes account that access to DXA varies
markedly in different European countries [13, 100].

Since many guidelines recommend that women with a
prior fragility fracture may be considered for intervention
without the necessity for a BMD test (other than to monitor
treatment), a prior fracture can be considered to carry a

sufficient risk that treatment can be recommended. For this
reason, the intervention threshold in women without a prior
fracture can be set at the age-specific fracture probability
equivalent to women with a prior fragility fracture [89] and
therefore rises with age from a 10-year probability of 8 to
33 % in the UK. In other words, the intervention threshold is
set at the ‘fracture threshold’. This is the approach to inter-
vention thresholds used in France, Switzerland and by the
National Osteoporosis Guideline Group (NOGG) for the
UK [101, 102, 116]. Incidentally, the same intervention
threshold is applied to men, since the effectiveness and
cost-effectiveness of intervention in men are broadly similar
to that in women for equivalent risk [40, 117, 118]. The
approach used has been well validated and the intervention
strategy shown to be cost-effective [89, 119–124].

Using the same criteria, the intervention threshold will
vary from country to country because the population risks
(of fracture and death) vary [13, 78]. The fracture probabil-
ity in women with a prior fracture in the five major EU
countries is shown in Fig. 5. Probabilities are highest in the
UK and lowest in Spain. The difference between countries is
most evident at younger ages and becomes progressively less
with advancing age.

For the purposes of illustration in this guidance, an aggre-
gate value is chosen. Thus, for the countries shown in Fig. 5,
the mean probability of a major fracture in women with a prior
fracture is 6.3 % between the ages of 50 and 55 years. The
mean is weighted for population size in each age interval in
each country. The probability rises with age (Table 7) and can
be taken as an intervention threshold. Countries with much
higher or lower probabilities may wish to develop in-
tervention thresholds based on country-specific risks as
has been proposed for the UK and Switzerland.

Assessment thresholds for BMD testing

The assessment strategy outlined in Fig. 4 requires the
determination of assessment thresholds for making recom-
mendations for the measurement of BMD. There are, in
principle, two assessment thresholds [89]:

A threshold probability below which neither treatment
nor a BMD test should be considered (lower assessment
threshold)
A threshold probability above which treatment may be
recommended irrespective of BMD (upper assessment
threshold)

Most countries adopt a case finding strategy where indi-
viduals with clinical risk factors are identified for further
assessment [8]. For this scenario, the lower assessment
threshold can be set to exclude a requirement for BMD
testing in women without clinical risk factors, as given in

CRFs

Fracture
probability

High

Treat

Intermediate Low

BMD

Reassess
probability

High Low

Treat

Fig. 4 Management algorithm for the assessment of individuals at risk
of fracture [89] with kind permission from Springer Science and
Business Media
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example, as a baseline to monitor treatment. There will be
other instances where the probability is so low that a
decision not to treat can be made without BMD. Thus,
not all individuals require a BMD test. The size of the
intermediate category in Fig. 4 will vary in different
countries. In countries that provide reimbursement for
DXA, this will be a large category, whereas in a large
number of countries with limited or no access to densi-
tometry, the size of the intermediate group will neces-
sarily be small. In other countries (e.g. the UK), where
provision for BMD testing is sub-optimal [100], the
intermediate category will lie between the two extremes.

Intervention thresholds

The use of FRAX in clinical practice demands a consideration
of the fracture probability at which to intervene, both for
treatment (an intervention threshold) and for BMD testing
(assessment thresholds). Many approaches have been used
to set intervention thresholds with FRAX [2, 84, 89, 99,
101–115]. The thresholds used have varied since they depend
critically on local factors such as reimbursement issues, health
economic assessment, willingness to pay for health care in
osteoporosis and access to DXA. For this reason, it is not
possible or desirable to recommend a unified intervention
strategy. The strategy given below draws on that most com-
monly applied in Europe in the context of postmenopausal
osteoporosis, but takes account that access to DXA varies
markedly in different European countries [13, 100].

Since many guidelines recommend that women with a
prior fragility fracture may be considered for intervention
without the necessity for a BMD test (other than to monitor
treatment), a prior fracture can be considered to carry a

sufficient risk that treatment can be recommended. For this
reason, the intervention threshold in women without a prior
fracture can be set at the age-specific fracture probability
equivalent to women with a prior fragility fracture [89] and
therefore rises with age from a 10-year probability of 8 to
33 % in the UK. In other words, the intervention threshold is
set at the ‘fracture threshold’. This is the approach to inter-
vention thresholds used in France, Switzerland and by the
National Osteoporosis Guideline Group (NOGG) for the
UK [101, 102, 116]. Incidentally, the same intervention
threshold is applied to men, since the effectiveness and
cost-effectiveness of intervention in men are broadly similar
to that in women for equivalent risk [40, 117, 118]. The
approach used has been well validated and the intervention
strategy shown to be cost-effective [89, 119–124].

Using the same criteria, the intervention threshold will
vary from country to country because the population risks
(of fracture and death) vary [13, 78]. The fracture probabil-
ity in women with a prior fracture in the five major EU
countries is shown in Fig. 5. Probabilities are highest in the
UK and lowest in Spain. The difference between countries is
most evident at younger ages and becomes progressively less
with advancing age.

For the purposes of illustration in this guidance, an aggre-
gate value is chosen. Thus, for the countries shown in Fig. 5,
the mean probability of a major fracture in women with a prior
fracture is 6.3 % between the ages of 50 and 55 years. The
mean is weighted for population size in each age interval in
each country. The probability rises with age (Table 7) and can
be taken as an intervention threshold. Countries with much
higher or lower probabilities may wish to develop in-
tervention thresholds based on country-specific risks as
has been proposed for the UK and Switzerland.

Assessment thresholds for BMD testing

The assessment strategy outlined in Fig. 4 requires the
determination of assessment thresholds for making recom-
mendations for the measurement of BMD. There are, in
principle, two assessment thresholds [89]:

A threshold probability below which neither treatment
nor a BMD test should be considered (lower assessment
threshold)
A threshold probability above which treatment may be
recommended irrespective of BMD (upper assessment
threshold)

Most countries adopt a case finding strategy where indi-
viduals with clinical risk factors are identified for further
assessment [8]. For this scenario, the lower assessment
threshold can be set to exclude a requirement for BMD
testing in women without clinical risk factors, as given in

CRFs

Fracture
probability

High

Treat

Intermediate Low

BMD

Reassess
probability

High Low

Treat

Fig. 4 Management algorithm for the assessment of individuals at risk
of fracture [89] with kind permission from Springer Science and
Business Media
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example, as a baseline to monitor treatment. There will be
other instances where the probability is so low that a
decision not to treat can be made without BMD. Thus,
not all individuals require a BMD test. The size of the
intermediate category in Fig. 4 will vary in different
countries. In countries that provide reimbursement for
DXA, this will be a large category, whereas in a large
number of countries with limited or no access to densi-
tometry, the size of the intermediate group will neces-
sarily be small. In other countries (e.g. the UK), where
provision for BMD testing is sub-optimal [100], the
intermediate category will lie between the two extremes.

Intervention thresholds

The use of FRAX in clinical practice demands a consideration
of the fracture probability at which to intervene, both for
treatment (an intervention threshold) and for BMD testing
(assessment thresholds). Many approaches have been used
to set intervention thresholds with FRAX [2, 84, 89, 99,
101–115]. The thresholds used have varied since they depend
critically on local factors such as reimbursement issues, health
economic assessment, willingness to pay for health care in
osteoporosis and access to DXA. For this reason, it is not
possible or desirable to recommend a unified intervention
strategy. The strategy given below draws on that most com-
monly applied in Europe in the context of postmenopausal
osteoporosis, but takes account that access to DXA varies
markedly in different European countries [13, 100].

Since many guidelines recommend that women with a
prior fragility fracture may be considered for intervention
without the necessity for a BMD test (other than to monitor
treatment), a prior fracture can be considered to carry a

sufficient risk that treatment can be recommended. For this
reason, the intervention threshold in women without a prior
fracture can be set at the age-specific fracture probability
equivalent to women with a prior fragility fracture [89] and
therefore rises with age from a 10-year probability of 8 to
33 % in the UK. In other words, the intervention threshold is
set at the ‘fracture threshold’. This is the approach to inter-
vention thresholds used in France, Switzerland and by the
National Osteoporosis Guideline Group (NOGG) for the
UK [101, 102, 116]. Incidentally, the same intervention
threshold is applied to men, since the effectiveness and
cost-effectiveness of intervention in men are broadly similar
to that in women for equivalent risk [40, 117, 118]. The
approach used has been well validated and the intervention
strategy shown to be cost-effective [89, 119–124].

Using the same criteria, the intervention threshold will
vary from country to country because the population risks
(of fracture and death) vary [13, 78]. The fracture probabil-
ity in women with a prior fracture in the five major EU
countries is shown in Fig. 5. Probabilities are highest in the
UK and lowest in Spain. The difference between countries is
most evident at younger ages and becomes progressively less
with advancing age.

For the purposes of illustration in this guidance, an aggre-
gate value is chosen. Thus, for the countries shown in Fig. 5,
the mean probability of a major fracture in women with a prior
fracture is 6.3 % between the ages of 50 and 55 years. The
mean is weighted for population size in each age interval in
each country. The probability rises with age (Table 7) and can
be taken as an intervention threshold. Countries with much
higher or lower probabilities may wish to develop in-
tervention thresholds based on country-specific risks as
has been proposed for the UK and Switzerland.

Assessment thresholds for BMD testing

The assessment strategy outlined in Fig. 4 requires the
determination of assessment thresholds for making recom-
mendations for the measurement of BMD. There are, in
principle, two assessment thresholds [89]:

A threshold probability below which neither treatment
nor a BMD test should be considered (lower assessment
threshold)
A threshold probability above which treatment may be
recommended irrespective of BMD (upper assessment
threshold)

Most countries adopt a case finding strategy where indi-
viduals with clinical risk factors are identified for further
assessment [8]. For this scenario, the lower assessment
threshold can be set to exclude a requirement for BMD
testing in women without clinical risk factors, as given in

CRFs

Fracture
probability

High

Treat

Intermediate Low

BMD

Reassess
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High Low

Treat

Fig. 4 Management algorithm for the assessment of individuals at risk
of fracture [89] with kind permission from Springer Science and
Business Media
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Possibili esiti delle donne post-menopausa  con  
FdR 

example, as a baseline to monitor treatment. There will be
other instances where the probability is so low that a
decision not to treat can be made without BMD. Thus,
not all individuals require a BMD test. The size of the
intermediate category in Fig. 4 will vary in different
countries. In countries that provide reimbursement for
DXA, this will be a large category, whereas in a large
number of countries with limited or no access to densi-
tometry, the size of the intermediate group will neces-
sarily be small. In other countries (e.g. the UK), where
provision for BMD testing is sub-optimal [100], the
intermediate category will lie between the two extremes.

Intervention thresholds

The use of FRAX in clinical practice demands a consideration
of the fracture probability at which to intervene, both for
treatment (an intervention threshold) and for BMD testing
(assessment thresholds). Many approaches have been used
to set intervention thresholds with FRAX [2, 84, 89, 99,
101–115]. The thresholds used have varied since they depend
critically on local factors such as reimbursement issues, health
economic assessment, willingness to pay for health care in
osteoporosis and access to DXA. For this reason, it is not
possible or desirable to recommend a unified intervention
strategy. The strategy given below draws on that most com-
monly applied in Europe in the context of postmenopausal
osteoporosis, but takes account that access to DXA varies
markedly in different European countries [13, 100].

Since many guidelines recommend that women with a
prior fragility fracture may be considered for intervention
without the necessity for a BMD test (other than to monitor
treatment), a prior fracture can be considered to carry a

sufficient risk that treatment can be recommended. For this
reason, the intervention threshold in women without a prior
fracture can be set at the age-specific fracture probability
equivalent to women with a prior fragility fracture [89] and
therefore rises with age from a 10-year probability of 8 to
33 % in the UK. In other words, the intervention threshold is
set at the ‘fracture threshold’. This is the approach to inter-
vention thresholds used in France, Switzerland and by the
National Osteoporosis Guideline Group (NOGG) for the
UK [101, 102, 116]. Incidentally, the same intervention
threshold is applied to men, since the effectiveness and
cost-effectiveness of intervention in men are broadly similar
to that in women for equivalent risk [40, 117, 118]. The
approach used has been well validated and the intervention
strategy shown to be cost-effective [89, 119–124].

Using the same criteria, the intervention threshold will
vary from country to country because the population risks
(of fracture and death) vary [13, 78]. The fracture probabil-
ity in women with a prior fracture in the five major EU
countries is shown in Fig. 5. Probabilities are highest in the
UK and lowest in Spain. The difference between countries is
most evident at younger ages and becomes progressively less
with advancing age.

For the purposes of illustration in this guidance, an aggre-
gate value is chosen. Thus, for the countries shown in Fig. 5,
the mean probability of a major fracture in women with a prior
fracture is 6.3 % between the ages of 50 and 55 years. The
mean is weighted for population size in each age interval in
each country. The probability rises with age (Table 7) and can
be taken as an intervention threshold. Countries with much
higher or lower probabilities may wish to develop in-
tervention thresholds based on country-specific risks as
has been proposed for the UK and Switzerland.

Assessment thresholds for BMD testing

The assessment strategy outlined in Fig. 4 requires the
determination of assessment thresholds for making recom-
mendations for the measurement of BMD. There are, in
principle, two assessment thresholds [89]:

A threshold probability below which neither treatment
nor a BMD test should be considered (lower assessment
threshold)
A threshold probability above which treatment may be
recommended irrespective of BMD (upper assessment
threshold)

Most countries adopt a case finding strategy where indi-
viduals with clinical risk factors are identified for further
assessment [8]. For this scenario, the lower assessment
threshold can be set to exclude a requirement for BMD
testing in women without clinical risk factors, as given in
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Treat
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BMD
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Treat

Fig. 4 Management algorithm for the assessment of individuals at risk
of fracture [89] with kind permission from Springer Science and
Business Media
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Orientamento terapeutico : chi trattare? 



RAZIONALE DELLE 
SOGLIE DI INTERVENTO 
Soglia diagnostica e soglia terapeutica 



TENERE SEMPRE IN MENTE 
L’OBIETTIVO   

 
 

TENERE SEMPRE IN MENTE 
L’OBIETTIVO 

 
 

PREVENZIONE DELLA FRATTURA 

PREVENIRE LA FRATTURA 



VANNO FORTEMENTE RACCOMANDATI A TUTTI: 
" I provvedimenti non farmacologici (dieta, attività fisica)   

" l’eliminazione di fattori di rischio modificabili (fumo, igiene di 
vita)  

 

L’UTILIZZO DI FARMACI, sia in prevenzione che in terapia, 
deve tener conto di: 

"  rapporto rischio/beneficio 

" costi 



C’è diffuso consenso sul trattamento di … 
" Donne in post-menopausa affette da OP con pregressa frattura 
 

" Donne post-menopausa che effettuino terapia cortisonica  
"  (in quest’ultimo caso la dose varia a seconda delle diverse linee guida, in Italia 

> 5 mgdi prednisone per >3 mesi) 

RAZIONALE 
l’elevato rischio di frattura a cui sono soggette le pazienti in epoca post-menopausale con le suddette 

condizioni cliniche 

 

 

 

Linee guida USA (NOF)- Osteoporos Int (2014) 25:2359–2381 
Linee guida europee (IOF)- Osteoporos int (2013) 24:23-57  
Linee guida italiane (SIOMMMS) 2012 
 



Frattura vertebrale 

Importante predittore di nuove fratture, la presenza di 1 
frattura vertebrale aumenta il RR di frattura: 

"  vertebrale ! di 5 volte  

"  fratture non vertebrali! di 2-3 volte  



 GIOP 

 Perdita della BMD  bifasica:  

1) rapida nel primo anno ! 6-12% 

2) Successivamente ! 3%/anno 

 

•  Il rischio di frattura aumenta del 75% nei primi 3 mesi di terapia, 
prima che si verifichi la riduzione della BMD! il R di frattura 
resta sempre sottostimato dalla BMD (20 volte maggiore) 

• Effetto prevalente sull’osso trabecolare 

Weinstein RS. :N Engl J Med. 2011 Jul 7;365(1):62-70. Review. 



Rapporto rischio/beneficio 
DIVERSA PERCEZIONE DI RISCHIO/BENEFICIO IN 
DIVERSI CONTESTI CLINICI: 

  

" nel caso della prevenzione qualsiasi effetto collaterale, qualsiasi 
rischio aggiuntivo è scarsamente tollerato  

" Uno stesso farmaco, nell’ambito di una terapia acuta, può 
risultare adeguato e vantaggioso, malgrado comporti una certa 
pericolosità 



Costo sanitario 
• Ai farmaci specifici per l’osteoporosi è attribuita la nota 79, che li 

riconosce di classe A limitatamente a pazienti ad elevato rischio 
di frattura. 

IN REALTA’ REGOLAMENTAZIONI DI QUESTO 
GENERE HANNO IL VANTAGGIO DI  AIUNTARCI  AD 

EVITARE L’OVER-TREATMENT…. 



… 
" Pregressa frattura osteoporotica 
" ! rischio di una nuova frattura vertebrale è di circa il 5-15 % all’anno 

in relazione all’eta 

" I farmaci della nota 79 riducono il rischio di frattura di circa il 50%  
" è necessario trattare circa 10-30 pazienti per un anno per prevenire una 

frattura [il cosiddetto Number Needed to Treat (NNT)].  

SE trattassimo una popolazione con un rischio di frattura dello 0.5% 
all’anno il NNT salirebbe a 400, probabilmente superiore al Number 
Needed to Harm (NNH) ! numero di pazienti da trattare perche� si 
riveli un grave effetto collaterale farmaco-correlato. 



Limiti… 

categorizzando i soggetti da trattare in base a livelli di T-
score e pregressa frattura e non di soglie di rischio per 
cui trattare trascura condizioni di prescrivibilità in 
contesti fortemente osteopenzzanti   

… un esempio su tutti la terapia con inibitori dell’aromatasi  



Soglia diagnostica e soglia terapeutica 

• Molte linee guida hanno cercato di identificare la “soglia di 
intervento farmacologico” sulla base di valori densitometrici (ad 
esempio T-score -2.5)  

• Tale valore tuttavia non risulta sempre adeguato 



Tutti i pazienti con T-score da osteoporosi 
sono da trattare? 

Biochemical assessment of fracture risk

Bonemarkers are increased after themenopause, and in several
studies, the rate of bone loss varies according to the marker
value [72]. Thus, a potential clinical application of biochemical
indices of skeletal metabolism is in assessing fracture risk.
Several prospective studies have shown that the serum levels
and urinary excretion of markers of bone turnover correlate
with subsequent risk of fractures in postmenopausal women
[72, 73]. Thus, women that have marker values of bone turn-
over above the premenopausal range (25–40 % of postmeno-
pausal women) have been shown in several—but not all—
studies to have approximately a 2-fold increased risk of verte-
bral and non-vertebral fractures, including those at the hip,
independently of age and of BMD. Currently, markers of bone
turnover have not been validated sufficiently for fracture risk
prediction, a topic that remains on the research agenda [74].

Assessment of fracture risk

Whereas BMD provides the cornerstone for the diagnosis of
osteoporosis, the use of BMD alone is less than optimal as an
intervention threshold for several reasons. Firstly, the fracture
risk varies markedly in different countries, but the T-score
varies only by a small amount. Secondly, the significance of
any given T-score to fracture risk in women from any one
country depends on age (see Fig. 1) and the presence of
clinical risk factors. Intervention thresholds will also be deter-
mined in part by the cost and benefits of treatment. Whereas
assessment guidelines have traditionally been based on BMD,

the limitations above have stimulated the development of risk
engines that integrate several risk factors for fracture. These
include the Garvan fracture risk calculator [69], QFracture™
[70] and FRAX® [8, 75]. Of these, FRAX has been the most
extensively used.

Introduction to FRAX

FRAX® is a computer-based algorithm (http://www.shef.ac.
uk/FRAX) that calculates the 10-year probability of a major
fracture (hip, clinical spine, humerus or wrist fracture) and the
10-year probability of hip fracture [8, 75, 76].

Fracture risk is calculated from age, body mass index and
dichotomized risk factors comprising prior fragility fracture,
parental history of hip fracture, current tobacco smoking, ever
use of long-term oral glucocorticoids, rheumatoid arthritis,
other causes of secondary osteoporosis and alcohol consump-
tion (Fig. 2). Femoral neck BMD can be optionally input to
enhance fracture risk prediction [77]. Fracture probability is
computed taking both the risk of fracture and the risk of death
into account. The use of clinical risk factors in conjunction
with BMD and age improves sensitivity of fracture prediction
without adverse effects on specificity [77].

Table 5 Clinical risk factors used for the assessment of fracture
probability ([8] with permission from the WHO Collaborating Centre,
University of Sheffield, UK)

Age

Sex

Low body mass index

Previous fragility fracture, particularly of the hip, wrist and spine,
including morphometric vertebral fracture in adult life

Parental history of hip fracture

Glucocorticoid treatment (≥5 mg prednisolone daily or equivalent for
3 months or more)

Current smoking

Alcohol intake 3 or more units daily

Causes of secondary osteoporosis

•Rheumatoid arthritis

•Untreated hypogonadism in men and women, e.g. premature
menopause, bilateral oophorectomy or orchidectomy, anorexia
nervosa, chemotherapy for breast cancer, hypopituitarism, androgen
deprivation therapy in men with prostate cancer

•Inflammatory bowel disease, e.g. Crohn's disease and ulcerative
colitis. It should be noted that the risk is in part dependent on the use
of glucocorticoids, but an independent risk remains after adjustment
for glucocorticoid exposure.

•Prolonged immobility, e.g. spinal cord injury, Parkinson's disease,
stroke, muscular dystrophy, ankylosing spondylitis

•Organ transplantation

•Type 1 and type 2 diabetes

•Thyroid disorders, e.g. untreated hyperthyroidism, thyroid hormone
suppressive therapy

•Chronic obstructive pulmonary disease

T-score (SD)
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Fig. 1 Ten-year probability of hip fracture in women from Sweden
according to age and T-score for femoral neck BMD [52] with kind
permission from Springer Science and Business Media
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Esempi e considerazioni 
• Tscore <-2.5 al femore, in  donna di novant’anni, senza altri FdR 
 

! l’ attesa di vita molto ridotta e il rischio di un evento avverso 
potrebbe superare il beneficio della terapia 

! La paziente presenta una età biologica inferiore all’età 
anagrafica, aspettativa di vita discreta, posso trattarla perché il suo 
rischio a questo livello è elevato 

 



Esempi e considerazioni 
• Donna di 50 con un T-score di -2,5 
 

!il suo rischio è ancora basso perché giovane  
!potrebbe valere la pena indagare se la paziente presenti una 
osteoporosi secondaria  

 
! SE LA SIGNORA FOSSE IN TRATTAMENTO CON 

INIBITORI DELL’AROMATASI? 



Esempi e considerazioni 
• Donna di 50 con un T-score di <-2 
• Madre con frattura di femore a 74 anni 

• Menopausa a 47 anni 
• BMI 18,5 

• Terapia con inibitori dell’aromatasi da un anno 

 
!non è osteoporotica  

!il suo rischio è ancora basso per età 
!ha importanti FdR per frattura 

! TRATTAMENTO Può ESSERE INDICATO 



Una valutazione completa dovrebbe tenere presente il rischio 
prevedibile in un arco di tempo realistico (ad esempio 10 anni):  
alla luce di questa proiezione del rischio che il peso di risultati 
densitometrici equivalenti può apparire diverso da caso a caso. 

ALGORITMI DIAGNOSTICI 



http://defra-osteoporosi.it/ 

http://www.shef.ac.uk/FRAX/ 

CAMPO DI APPLICAZIONE DEGLI ALGORITMI 
PER IL CALCOLO DEL RISCHIO  
ASSOLUTO DI FRATTURA :  
FRAX  e  DeFRA 



 FRAX® 
•  Disegnato per donne post-menopausa e uomini >50 

anni  

•  Non trattati farmacologicamente per osteoporosi o che 
abbiano terminato il trattamento da almeno 1 anno 

• È un ausilio nel calcolare la probabilità a  10 anni di 
frattura di femore e di altre fratture maggiori (definite 
come fratture vertebrali cliniche, di femore, 
avambraccio, omero prossimale), tenendo conto dei 
fattori di rischio. 

esceo 



Limiti del FRAX 
•  Variabili dicotomiche: 

" sottostima il rischio di frattura di pazienti che abbiano recenti fratture , fratture 
multiple e aumentato rischio di frattura 

" Sottostima rischio di forti bevitori e fumatori, di chi assume elevate dosi di 
cortisone 

"   è soprattutto utile per i soggetti con una bassa BMD al collo del femore, 
sottostima il rischio di pazienti con relativa conservazione della BMD al collo 
del femore ma compromissione della colonna 

•  Non include un notevole numero di condizioni  

" Perché più rare 

" Per semplicità d’uso 

" Perché la farmacoterapia non aiuterebbe in condizioni di aumentato R di 
frattura senza compromissione dello stato osseo! ESEMPIO IL R DI 
CADUTA 



Zone grigie e opinioni divergenti su … 
•  Livello di T-score meritevole di trattamento 
•  Soglie di rischio meritevoli di trattamento farmacologico  

NOF ( linee guida USA)- trattamento indicato per: 
" Donne in post-menopausa affette da OP diagnosticata alla DXA 
" Donne in post-menopausa con un rischio di frattura calcolato  a 10 anni con algoritmi >20% per 

tutte le fratture e >3% al femore 
 
" RAZIONALE: calcolo basato sulla farmacoeconomia 
 
IOF (linee guida europee) – trattamento indicato per: 
" Donne con osteopenia/osteoporosi alla DEXA, con T-score da <-2 a <-2.5 
" Donne in post-menopausa in base al rischio di frattura! 2 orientamenti nei diversi Paesi europei: 

$  SOGLIA VARIABILE: trattare le donne che abbiano un rischio pari alle donne di pari età che 
sviluppino una frattura 

$  SOGLIA FISSA: trattare chi è a rischio elevato indipendentemente dall’età  
 

 



Soglie variabili: un esempio 
 
IOF -linee guida europee 

 

which varies from country to country. It has been estimated
that the requirements to service osteoporosis amount to ap-
proximately 11 DXA units/million of the general population
[100], though this estimate probably requires updating to take
account of population demography. The availability of DXA
falls above this estimate in a minority of European countries
(Fig. 6). The large variation in resources for BMD testing
demands the consideration of three assessment scenarios that
depend on the access to central densitometry.

Unrestricted access to densitometry

Where resources for BMD testing are adequate, BMD tests
can be undertaken in women with any clinical risk factors as
shown in Fig. 7. Treatment is recommended where fracture
probability exceeds the intervention threshold. Note that the
lower assessment threshold is set as equivalent to women
without clinical risk factors (see above). In those countries
where screening of women without risk factors is recom-
mended, there would be no lower assessment threshold. An
additional option is to recommend treatment in women with
a prior fragility fracture without recourse to BMD (though
BMD might be undertaken to monitor treatment).

The assessment algorithm is summarised in Box 1. BMD
tests are recommended in all postmenopausal women with a
clinical risk factor.

0

10

20

30

40

40 50 60 70 80 90 100

Assess with BMD

10-year fracture probability (%)

Age (years)

Intervention thresholdIntervention threshold

No treatment

Fig. 7 Assessment of fracture risk in countries with high access to DXA.
DXA is undertaken in women with a clinical risk factor. Assessment with
DXA and/or treatment is not recommended where the FRAX probability
is lower than the lower assessment threshold (green area). BMD is
recommended in other women and treatment recommended where the
fracture probability exceeds the intervention threshold (dotted line). The
intervention threshold used is that derived from Table 7

0 10 20 30 40 50

Bulgaria
Luxemburg

Romania
Lithuania

Poland
Latvia
Czech

Hungary
UK

Spain
Estonia

Malta
Ireland

Sweden
Netherlands

Slovakia
Denmark

Finland
Italy

Germany
Cyprus

Portugal
Slovenia

Austria
France
Greece

Belgium

All

DXA units/million

Fig. 6 The density of central
DXA equipment (units per
million of the general
population in the EU countries
in 2010 [Kanis JA, data on file])

Osteoporos Int (2013) 24:23–57 33

previous European guidelines [1, 2, 102, 111]. The proba-
bility equivalents are given in Table 7. In a few countries,
population-based assessment with BMD is recommended
(Germany and France in Europe). In such cases, there would
be no lower assessment threshold

An upper threshold can be chosen to minimise the prob-
ability that a patient characterised to be at high risk on the
basis of clinical risk factors alone would be reclassified to be
at low risk with additional information on BMD [119]. In
the UK, the upper assessment threshold was set at 1.2 times
the intervention threshold [89]. The rationale is that reclas-
sification of risk with the addition of a BMD test (from high
risk to low risk and vice versa) is high when fracture
probabilities estimated without BMD are close to the inter-
vention threshold and the likelihood of reclassification
decreases the further away the probability estimate is from
the intervention threshold [119]. When patients have a frac-
ture probability that is 20 % or more than the intervention
threshold, almost no individuals will be reclassified (from
high to low risk) when probabilities are recomputed with the
addition of BMD to FRAX [119, 120, 123]. Thus, a quotient
of 1.2 is applied to the intervention threshold, illustrated for
the European example in Table 7. An attraction of the
approach is that efficient use is made of BMD testing.

Application of probability thresholds

The application of these assessment thresholds depends criti-
cally on the availability (and reimbursement) of densitometry

Table 7 Intervention thresholds as set by FRAX-based 10-year prob-
ability (in percent) of a major osteoporotic fracture equivalent to
women with a previous fracture (no other clinical risk factors, a body
mass index of 24 kg/m2 and without BMD)

Age range
(years)

10-year fracture probability (%)

Intervention
threshold

Lower assessment
threshold

Upper assessment
threshold

40–44 5.2 2.3 6.2

45–49 5.4 2.4 6.5

50–54 6.3 2.9 7.6

55–59 7.6 3.6 9.1

60–64 9.9 4.9 11.9

65–69 13.4 6.9 16.1

70–74 17.6 9.7 21.5

75–79 23.0 13.7 27.6

80–84 29.1 18.7 34.9

85–89 31.8 20.9 38.2

90–94 31.7 20.8 38.0

95–99 32.2 21.1 38.6

100+ 32.5 21.3 39.0

The lower assessment thresholds set by FRAX is based on the 10-year
probability (in percent) of a major osteoporotic fracture equivalent to
women without clinical risk factors (a body mass index of 24 kg/m2

and without BMD). The upper assessment threshold is set at 1.2 times
the intervention threshold. Population weighted mean values for the
five major EU countries

0

10

20

30

40

50-55 55-60 60-65 65-70 70-75 75-80 80-85 85+

Spain
France
Germany
Italy
UK

Age (years)

Probability (%)Fig. 5 The 10-year probability
of a major osteoporotic fracture
by age in women with a prior
fracture and no other clinical
risk factors in the five major EU
countries as determined with
FRAX (version 3.5). Body
mass index was set to 24 kg/m2

without BMD

32 Osteoporos Int (2013) 24:23–57

previous European guidelines [1, 2, 102, 111]. The proba-
bility equivalents are given in Table 7. In a few countries,
population-based assessment with BMD is recommended
(Germany and France in Europe). In such cases, there would
be no lower assessment threshold

An upper threshold can be chosen to minimise the prob-
ability that a patient characterised to be at high risk on the
basis of clinical risk factors alone would be reclassified to be
at low risk with additional information on BMD [119]. In
the UK, the upper assessment threshold was set at 1.2 times
the intervention threshold [89]. The rationale is that reclas-
sification of risk with the addition of a BMD test (from high
risk to low risk and vice versa) is high when fracture
probabilities estimated without BMD are close to the inter-
vention threshold and the likelihood of reclassification
decreases the further away the probability estimate is from
the intervention threshold [119]. When patients have a frac-
ture probability that is 20 % or more than the intervention
threshold, almost no individuals will be reclassified (from
high to low risk) when probabilities are recomputed with the
addition of BMD to FRAX [119, 120, 123]. Thus, a quotient
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approach is that efficient use is made of BMD testing.

Application of probability thresholds
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cally on the availability (and reimbursement) of densitometry
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and without BMD). The upper assessment threshold is set at 1.2 times
the intervention threshold. Population weighted mean values for the
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C’è consenso diffuso su… 
… ampio spazio riservato al giudizio del clinico, soprattutto nelle zone 

grigie,  che deve tenere conto: 
 
" delle variabili non catturate/sottostimate/sovrastimate  dagli algoritmi di 

calcolo del rischio a 10 anni 

" Della condizione clinica del paziente 

" Della farmaco-economia 

" Dell’opinione del paziente: 
%  che rischio di frattura ritiene accettabile? 
%  è disponibile a pagare una terapia per osteoporosi che non rientri nei 

criteri di rimborsabilità? 
Linee guida USA (NOF)- Osteoporos Int (2014) 25:2359–2381 
Linee guida europee (IOF)- Osteoporos int (2013) 24:23-57  
Linee guida italiane (SIOMMMS) 2012 
 



Con farmacoterapia… 
•  ampia documentazione della riduzione del rischio di frattura 

su:  

@pazienti con pregressa frattura osteoporotica 

@pazienti con T-score minore/uguale  - 2,5 

 

non dati di evidenza di riduzione del R di fratture per soggetti 
osteopenici con frax che indica RdF >3% femore e >20% 
fratture osteoporotiche maggiori 

Osteoporos int (2013) 24:23-57  



CONSIDERAZIONI DI TERAPIA 
PER LA SOLA OSTEOPOROSI 
POST-MENOPAUSALE 



Terapia ormonale sostitutiva 
Vari regimi, che si diversificano 
per composto utilizzato 
(estrogeni coniugati, estradiolo, 
composti sintetici), via di 
somministrazione (orale, 
transdermica, gel, crema, spray) 
e associazione o meno con 
progestinici (assunti in modo 
ciclico o continuativo)  

 



Women’s Health Initiative Study (WHI) 
•  La HRT è efficace nella prevenzione della perdita ossea 

postmenopausale in donne con ridotta massa ossea (Livello I) e 
in donne con menopausa precoce (prima dei 45 anni). (Livello 
V)  

• È efficace nella prevenzione delle fratture (Livello I) per le donne 
a moderato rischio di frattura, per fratture vertebrali e non 
vertebrali, incluse quelle di femore.  

• Ha il vantaggio, per donne che hanno anche gravi sintomi 
vasomotori, da menopausa, di essere il farmaco più efficace per 
controllarli 

JAMA 2002; 288(7):872-881 
JAMA 2002; 288(3):321-333 
 
 



Women’s Health Initiative Study (WHI) 
•  il  WHI ha dimostrato che l’HRT, con estrogeni e progestinici, 

in donne con un aetà relativamente avanzata, aumenta significa- 
tivamente: 

"  il rischio di carcinoma della mammella 
"  ictus 
" cardiopatia ischemica  
" eventi tromboembombolici  

RAPPORTO RISCHIO BENEFICIO SFAVOREVOLE 
!l’EMEA ha l’HRT esclusivamente in funzione del rischio 

osteoporotico, ha tolto la “prevenzione e trattamento 
dell’osteoporosi” dal foglietto illu-strativo dei farmaci per HRT 

JAMA. 2004;291:1701-1712 



•  Le Agenzie governative hanno esteso ad ogni donna in 
menopausa le conclusioni tratte dallo studio effettuato su donne 
con una età media di 63,5 anni.  

• È in realtà vero-simile, anche se non dimostrato, che i rischi 
soprattutto cardio- vascolari siano nettamente più bassi in donne 
più giovani. 



Ma… 
•  La dichiarazione rilasciata dall’EMEA, (con conseguente 

adeguamento dei “foglietti illustrativi”) deve essere correttamete 
interpretata:  

•  divieto di prescrivere l’HRT esclusivamente in funzione del 
rischio osteoporotico 

• Non esclude il vantaggio da HRT nella prevenzione e/o terapia 
dell’osteoporosi  ma può essere un effetto sfruttabile nelle donne 
con sindrome da climaterio.  

•  L’HRT rispetto ad altri farmaci offre il vantaggio di poter 
intervenire in maniera realistica per la “prevenzione” (ossia in 
donne a rischio di osteoporosi anche se ancora a basso rischio di 
frattura), soprattutto in donne con menopausa precoce o 
anticipata  
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Terapia ormonale sostitutiva 1 1 1 1
Raloxifene 1 1 – –

Tab. 6  – Tabella rissuntiva per la terapia ormonale
sostitutiva e raloxifene

Intervento
farmacologico

Obiettivo terapeutico
Massa ossea Fratt. non vertebrali Fratt. femorali

Livelli di evidenza

Fratt. vertebrali

SERMs 



THM 
•  Le donne affette da osteoporosi post-menopausale o a rischio di 

frattura dopo la menopausa hanno una aspettativa di vita , per età 
anagrafica, lunga 

• Bisogna evitare la disabilità che possa derivare da una sottostima 
del rischio fratturativo 

• Bisogna evitare un overtreatment tenendo a mente che: 

! La maggior parte dei farmaci hanno comprovata efficacia solo su 
donne ad alto R di frattura 

! Sono testati per periodi di durata di trattamento limitata 

! Hanno degli effetti collaterali 



Grazie per l’attenzione! 


