
MALATTIE METABOLICHE DELL’OSSO

Osteoporosi

Osteomalacia

Osteodistrofia renale

Osteopetrosi



SINDROME OSTEOPOROTICA

CLASSIFICAZIONE (I)

OSTEOPOROSI PRIMITIVE

Osteoporosi idiopatica

Osteoporosi involutiva
postmenopausale

Osteoporosi involutiva senile



SINDROME OSTEOPOROTICA

CLASSIFICAZIONE (II)

OSTEOPOROSI SECONDARIE

Malattie genetiche

Malattie endocrino-metaboliche

Malattie osteoarticolari

Insufficienza renale cronica

Malattie ematologiche

Malattie neoplastiche

Malattie dell’apparato digerente

Iatrogene

Immobilizzazione



SISTEMA DI OMEOSTASI DEL RICAMBIO CALCICO
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The Complexity of the Bone Remodelling Microenvironment



Mechanisms of osteoclastogenesis 

and osteoclastic bone resorption





Functional syncytium comprising osteocytes, osteoblasts, bone 

marrow stromal cells, and endothelial cells 

Adapted from:JCI 104:1363, 1999

Mechanical strains Hormonal signals 
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OSTEOCYTES AS MULTIFUNCTIONAL CELLS

Osteocyte Conversion of Mechanical Strain into Biochemical Signals

Osteocyte Modification of Their Microenvironment

Osteocytes as Regulators of Mineralization and Phosphate and 

Calcium Homeostasis

Osteocyte Can Move



/



SOST and Wnt

SOST is a homolog of WISE, which binds to LRP-6. SOST binds to LRP-5 which is a co-

receptor in the Wnt-signalling pathway. Thus, SOST inhibits Wnt-signalling pathway, 

similar to Dkk inhibition.



La Mineralizzazione





















Cosa Abbiamo Imparato di 

Pratico Da Tanta Ricerca?



La diagnosi di osteoporosi

➢ Valutazione clinica

➢ Valutazione strumentale

➢ Valutazione metabolica 



Valutazione clinica

➢ Anamnesi

➢ Esame obiettivo

➢ Valutazione dei fattori di rischio 



Esame obiettivo
➢ Silente

➢ Astenia soprattutto la sera

➢ Riduzione dell’altezza

➢ Cifosi



Considerare i Fattori di Rischio

Fattori Modificabili Fattori Immodificabili

Bassa densità minerale

Fumo

Magrezza

Sedentarietà

Basso introito di calcio

Deficit estrogenico

Ipertiroidismo iatrogeno

Cadute frequenti

Osteoporosi secondarie

Razziali ed etnici

Genetici

Sesso femminile

Età avanzata

Salute mentale

Uso di cortisonici



La diagnosi di osteoporosi

➢ Valutazione clinica

➢ Valutazione strumentale

➢ Valutazione metabolica 



• Radiologia tradizionale

• Tomografia Assiale Computerizzata 

• Risonanza Magnetica   

• Ultrasonografia Ossea 

• Densitometria Ossea

Diagnostica Strumentale dell’Osteoporosi

Metodiche



Normale T-score > -1

Osteopenia T-score  tra -1 e -2.5

Osteoporosi T-score < -2.5 

Osteoporosi stabilizzata T-score < -2.5 + frattura

World Health Organization (WHO)

Osteoporosis Guidelines

Da studi epidemiologici la soglia di - 2.5 T-score rappresenta il livello di densità 

che identifica il maggior numero di donne che andranno incontro a frattura



Radiologia tradizionale

• Diagnosi differenziale

• Osteoporosi regionale

• Diagnosi di frattura



Valutazione delle Fratture

FRATTURE FEMORE E POLSO

facilmente 

identificabili

FRATTURE VERTEBRE

rilevazione problematica e spesso 

non clinicamente evidente, ma con 

notevole rilevanza diagnostica, 

prognostica e terapeutica







La diagnosi di osteoporosi

➢ Valutazione clinica

➢ Valutazione strumentale

➢ Valutazione metabolica



Serum Markers of Bone Turnover
Abbreviation

Formation
Bone alkaline phosphatase ALP (BSAP)
Osteocalcin OC
Procollagen type I C-propeptide PICP
Procollagen type I N-propeptide PINP

Resorption
N-terminal cross-linking telopeptide 

of type I collagen   NTX
C-terminal cross-linking telopeptide 

of type I collagen CTX
Tartrate-resistant acid phosphatase TRAP

Delmas PD. J Bone Miner Res 16:2370, 2001



Urinary Markers of Bone Resorption

Marker Abbreviation

Hydroxyproline HYP

Pyridinoline PYD

Deoxypyridinoline DPD

N-terminal cross-linking telopeptide 
of type I collagen NTX

C-terminal cross-linking telopeptide 
of type I collagen CTX

Delmas PD. J Bone Miner Res 16:2370; 2001
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Linee guida SIOMMMS 

La diagnosi di osteoporosi e 

l’eventuale terapia non possono 

derivare solo dal risultato 

densitometrico, ma devono scaturire 

da una valutazione clinica 

complessiva…





http://www.iofbonehealth.org/




Osteoporosis Drugs: Mechanisms of Action                                      

on Bone Remodelling

Compounds Resorption Formation Final result

Bisphosphonates Inhibited

Denosumab

Inhibited

Teriparatide Increased

Strontium Ranelate Unchanged

SERMs

Inhibited
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1990:no approved 

medications for 

osteoporosis!

http://www.iofbonehealth.org/


Are These Drugs Efficacious?

They have all been shown to reduce 

risk of vertebral fractures. Some have 

also shown to reduce the risk of non-

vertebral fractures, and in some cases, 

agents have been shown specifically 

to decrease risk at the hip

Range of potency: 30-70%

http://www.iofbonehealth.org/


All seems fine for fragility 

fractures prevention, but…

question, doubts, uncertainties 

mine the enormous work done                  

in the past two decades 

http://www.iofbonehealth.org/


QUESTIONS (with answers)

For howlong?

In sequence?

Is safety a concern?

How to select the patient?

Should the patient be monitored?

http://www.iofbonehealth.org/


For Howlong?

http://www.iofbonehealth.org/




Thromboembolic disease       

Dress syndrome

Myocardial infarction

Side-effect of established treatments for osteoporosis

Type of therapy Drugs Side effects

Antiresorptive

Anabolic

Bisphosphonates

SERMs

Strontium 

Ranelate

Osteonecrosis of the jaw       

Subtrocanteric fractures                    

Possible risk of atrial fibrillation

Teriparatide

Thromboembolic disease

Hypercalcaemia                   

Nausea and diarrhoea

Hypocalcemia                   

Potential renal toxic    effects

Esophageal irritation

Denosumab Osteonecrosis of the jaw 

Subtrocanteric fractures 

Hypocalcemia

Side-effect of established treatments for osteoporosis

http://www.iofbonehealth.org/


Long-term treatment: Controversies and 

unresolved questions…Where to start?

• Benefits of long term use of bisphosphonates and other 

therapies

• Does treatment now prevent fractures in 20 years?

• Do A-R’s cause AFFs?  If so, how long and what is 

magnitude of risk?

• Can we predict risk of AFF?  (very interesting)

• Use prior AFF (or focal thickening), duration of 

treatment, time since therapy, gender, race (asian

high?)

• Optimal sequential therapy (and combo)

• How to decide when to stop therapy and how long should 

drug holiday be?  When to restart?

http://www.iofbonehealth.org/






Achievements & Challenges for the Future

Challenges:

•Osteoporosis needs a higher

political profile

•Most countries do not have 

fracture registries

•Reimbursement policies are too

restrictive

•Many high-risk individuals are

not being detected or treated

Osteoporosis in Europe: Policy 

Developments 1998-2008

http://www.iofbonehealth.org/
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EPIDEMIOLOGY OF OSTEOPOROSIS IN ITALY IN 2010

ESTIMATED OSTEOPOROSIS POPULATION IN THE OVER-50 YEARS

3,790,000

3,042,794 WOMEN 747,206 MEN

ESTIMATED NUMBER OF INCIDENT FRACTURES (hip, vertebra, forearm, other)

465,000/YEAR

69% WOMEN 31% MEN

INCIDENCE (per 100,000) OF CAUSALLY RELATED DEATHS WITHIN A YEAR

AFTER FRACTURE (hip, vertebral, other)

5,476/100.000

53%  WOMEN 47% MEN

http://www.iofbonehealth.org/


BURDEN OF DISEASE (€)
COST OF INPATIENT FRACTURES IN 2010 ( “first year cost”)

13,527 EACH

TOTAL 4,268,582,839 

2,934,052,250 WOMEN 1,334,530,589 MEN

COST (NURSING HOME) OF FRACTURES SUSTAINED PRIOR TO YEAR 2010

BUT WHICH STILL INCURRED COSTS IN 2010 (“long-terms costs”)

50,202 EACH

TOTAL 2,402,414,082

1,725,816,327 WOMEN 676,597,756 MEN

ANNUAL COST FOR PREVENTION (visit, DXA scan, drug)

TOTAL 360,810,039 

316,392,635 WOMEN 44,417,403 MEN

GRAND TOTAL 7,031,806,960

COST INCLUDING QALYS, LOST  15,800,000,000

Incident fracture Prior fracture Prevention QALYS lost

27% 15% 2% 56%

http://www.iofbonehealth.org/


TREATMENT UPTAKE OF INDIVIDUAL 

OSTEOPOROSIS TREATMENT
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INCREASE FROM 1.03% IN 2001 TO 5.2% IN 2010   

(with a subsequent decrease to 5.14% in 2011)

http://www.iofbonehealth.org/


TREATMENT GAPS 

CALCULATED BY FRAX

59% WOMEN 30% MEN

Very conservative calculation 

as based on current use of 

treatments only directed to 

patients at high risk

http://www.iofbonehealth.org/


SCOPE TOOL IN 27 EU COUNTRIES

KEYS

Treatment

Availability of DXA

Risk models 

Guideline quality 

Liaison service 

Quality indicators 

Risk models 

Treatment gap 

Waiting time 
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Access to DXA

3a

3b

3c

3d

3e

3g

3h

4b

4c

4f

Quality of data

National health priority

Care pathway

Specialist training

Society support

2a

2b

2c

2d

2e

Hip fracture risk

Fracture risk

Lifetime risk

FRAX risk

Fracture projections

1d

1e

1f

1g

1i

Burden of disease

Policy framework

Service provision

Service uptake
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Lifetime risk in women 

aged 50 years: >18%

FRAX risk >10% in 

women aged 50-89 

years: >25%

Care pathway in 

primary care: multiple 

specialties

Quality indicators: no 

systems in place

Waiting time for hip 

surgery: >2 days

Italy Red Dots

http://www.iofbonehealth.org/


www.fondazionefirmo.com




