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Treatment Options 

Restore vitamin D status 

       2.  Reduce deep excavations by osteoclasts 

Prevent merging of clusters into composite osteons 

Prevent fenestration of trabeculae 

3. Increase bending resistance 

Trabeculae: make them thicker and if possible more connected 

Tubular bones: add bone on the periosteal surface 

 

1. Optimize Mineralization 

OSTEOPOROSIS 



PRODUCTION, METABOLISM AND BIOLOGIC FUNCTIONS OF VITAMIN D  
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Total body sun exposure easily provides 250 mg (10.000 IU) Vitamin D/d 

with circulating 25(OH)D levels ~140 nmol/l (56 ng/ml) 

Calcium and 

Phosphorus 

Absorption 

Mineralization   

Mobilizes 

Calcium Stores 

PTH Muscle 

Strength 

Immunomodulation 

(Prevention of 

Autoimmune Diseases) 

Renin-

Angiotensin 

(Prevention CVD) 

Regulation of Cell 

Growth (Cancer 

Prevention) 

<2.5 mg (<100 IU)/d 

http://images.google.it/imgres?imgurl=http://www.sportsinjuryclinic.net/gallery/muscle/iliopsoas_muscle_rupture.jpg&imgrefurl=http://www.sportsinjuryclinic.net/cybertherapist/front/frontthigh/iliopsoasrupture.htm&h=300&w=170&sz=6&tbnid=40Ds_8z8iCMJ:&tbnh=109&t
http://images.google.it/imgres?imgurl=http://www.valetti.it/images/sole.jpg&imgrefurl=http://www.valetti.it/&h=237&w=210&sz=17&tbnid=Ak7Sa_tujdgJ:&tbnh=104&tbnw=92&start=5&prev=/images%3Fq%3DSOLE%26hl%3Dit%26lr%3D%26sa%3DN
http://images.google.it/imgres?imgurl=http://www.aileonlus.com/fegato.GIF&imgrefurl=http://www.aileonlus.com/fegato.htm&h=243&w=358&sz=6&tbnid=j3QvBabfD24J:&tbnh=79&tbnw=116&start=31&prev=/images%3Fq%3Dfegato%26start%3D20%26hl%3Dit%26lr%3D%26sa%3DN
http://images.google.it/imgres?imgurl=http://www.cimr.cam.ac.uk/medgen/pkd/images/kidney.gif&imgrefurl=http://www.cimr.cam.ac.uk/medgen/pkd/images/&h=380&w=295&sz=24&tbnid=Mcclqrb5DBgJ:&tbnh=119&tbnw=92&start=1&prev=/images%3Fq%3DKIDNEY%26hl%3Dit%26lr%3D%26sa%
http://www.bimboflap.it/risorse/servizi/coloriamo/B.N/pesce.gif
http://images.google.it/imgres?imgurl=http://scuolaworld.provincia.padova.it/petrarca/Giotto/giovedi/Andrea/intestino.jpg&imgrefurl=http://scuolaworld.provincia.padova.it/petrarca/Giotto/giovedi/Andrea/&h=553&w=497&sz=51&tbnid=3tT2jH6L6qMJ:&tbnh=129&tbnw=116&s
http://www.mercymiami.com/english/Medical Specialties/cardiac/heart graft.jpg
http://images.google.it/imgres?imgurl=http://www.wellesley.edu/Chemistry/chem227/nucleicfunction/cancer/tcells-attack-cancer.jpg&imgrefurl=http://www.wellesley.edu/Chemistry/chem227/nucleicfunction/cancer/cancer.html&h=369&w=244&sz=63&tbnid=tcJmTv_-bQIJ:&tbnh=
http://www.fotosearch.com/comp/BDX/BDX125/bxp27926.jpg


Adapted from Lim S-K et al. Poster presented at ISCD, February 16–19, New Orleans, LA. 
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63% of Mexican women  

had levels <30 ng/ml 

A high prevalence of vitamin D inadequacy was seen                                 

across all geographic regions studied 

Prevalence of Vitamin D inadequacy (<30 ng/ml) by region                 

in postmenopausal women with osteoporosis 
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Bone remodeling in postmenopausal osteoporosis 



BONE REMODELING IN 

 POSTMENOPAUSAL  

OSTEOPOROSIS 

 rate remodeling 

 resorption in BMU 

 formation in BMU 

 tissue mineral content 

TREATMENT OBJECTIVES 

 of resorption 

 of formation  



Therapeutic Strategies in Osteoporosis 

ANTIRIASSORBITIVI OSTEOFORMATORI 

BISFOSFONATI 
 

  Alendronato 

  Ibandronato 

  Risedronato 

  Zoledronato 
 

DUAL-ACTION 
 

  Stronzio ranelato 

SERM 
 

 Raloxifene 

 Bazedoxifene 

PEPTIDI DEL PARATORMONE 
 

 Paratormone 1-84 

 Teriparatide 
 

ANTICORPI MONOCLONALI 
 

 Denosumab 



Osteoporosis Drugs: Mechanisms of Action                                      

on Bone Remodelling 

Compounds Resorption Formation Final result 

Bisphosphonates Inhibited 

Denosumab 

Inhibited 

PTH peptides Increased 

Strontium Ranelate Unchanged 

SERMs 

Inhibited 
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Therapeutical Windows 

Antiresorptives Anabolics 



Antifracture efficacy of the most frequently used treatments for 

postmenopausal osteoporosis when given with calcium and vitamin D, as 

derived from randomized controlled trials [updated from Kanis et al, 2008b]  

OI, in press 



FOR HOW LONG? 



0 1 2 3 4 5 6 7 8 9 10

Zoledronic acid Double blind RCT vs placebo 

Alendronte FIT double-blind RCT vs placebo 
Alendonate                                                                     
10 mg/day 

No 

treatment 

FLEX (all patients previously treated with alendronate)                                    

alendronate 5 (n=321) or 10 mg/day (n=322) or placebo (n=437) 

Alendronate 

Risedronate 

Denosumab 

BISPHOSPHONATES 

Summary of published STUDY DESIGN FOR THE LONG TERM TRIALS                

with osteoporosis treatments with fracture related end-points 

Study duration (years) 

Open-label exstension 

zoledronic acid (n=22) 

Double-blind RCT vs placebo 
Alendonate                                                                     

5 or 10 mg/day 

Double-blind extension                                                                          

alendronate 5 (n=78) or 10 mg/day (n=86) 

Strontium Ranelate 

Strontium Ranelate 

VERT-MN double-blind RCT vs 

placebo 

Double-blind RCT vs placebo 

TROPOS double-blind RCT vs placebo                          
(n=1384 strontium ranelate, n=1330 placebo) 

Double-blind extension 

vs placebo 
Open-label extension 

risedronate (n=68) 

Open-label extension 

denosumab (n=4450) 

SOTI and TROPOS double-blind RCTs vs placebo Open-label extension strontium ranelate (n=233) 

Cooper C, et al. Current Medical Research & Opinion Vol. 28, No. 3, 2012, 1–17 

Pivotal 

trials 
Extension phase 



Vertebral F,  80 years 

Vertebral F 

Non-Vertebral F 

Hip F* 

Major Non-Vertebral F 

Non-Vertebral F,  80 years 

- 31% 

- 15% 

- 43% 

 RR 

- 24% 

- 18% 

- 27% 

P<0.01 

P<0.001 

P=0.032 

P=0.036 

P=0.025 

P=0.018 

* Women ≥ 74 years and FN and LS T-score ≤ -2.4 

Relative Risk and 95% CI 

FAVORS STRONTIUM RANELATE 

Over 5 years 

Reginster JY, et al. Arthritis Rheum. 2008;58(6):1687-1695 

ANTIFRACTURE EFFICACY in the long term (RCTs) 



14 

International, multicentre, open-label, single-arm study 

Key Inclusion Criteria: 

• Completed the FREEDOM study (completed their 3-year visit, did not discontinue investigational 

product, and did not miss more than 1 dose). 

• Not receiving any other osteoporosis medications. 

FREEDOM EXTENSION 

1 2 3 Year 0 5 6 7 4 8 9 10 
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Denosumab 60 mg 

SC Q6M 

(N = 3902) 

Placebo 

SC Q6M 

(N = 3906) 

Calcium and Vitamin D 

FREEDOM Extension study design 

Long-term 

denosumab 

treatment 

Cross-over 

denosumab 

treatment 

Denosumab 60 mg 

SC Q6M 

(N = 2343) 

Denosumab 60 mg 

SC Q6M 

(N = 2207) 



Anabolics Antiresorptives 

Antiresorptives Anabolics 

Antiresorptives + Anabolics 1 

 

2 

 

3 

 

 

Clinical Question: 

3 Ways to Use Anabolics with Antiresorptives 



Combination Regimen #1 

• Simultaneous start of anabolics and antiresorptives  

Anabolics + Antiresorptives 



Summary: Concurrent Start of Anabolics            

with Antiresorptives? 

• Daily use of alendronate greatly decreases anabolic action of 

PTH 1-84 

• Studies of a less frequent bisphosphonate not much better on 

the anabolic action of PTH 1-84 

• More mild antiresorptive, like raloxifene, may enhance the bone 

forming effect of teriparatide 

• Bottom Line:   

– We know that anabolics alone work really well.  Perhaps 

best to start anabolics alone until we are certain that 

combination is superior 

 



Combination Regimen #2 

• Use of antiresorptives following anabolics 

Anabolics Antiresorptives 



Summary : Antiresorptives after Anabolics: 

• Data are consistent across several studies: 

– Large loss of BMD after stopping PTH (if nothing is used) 

– Use of antiresorptives after PTH will retain BMD (and 

probably bone strength) gains 

 

• Suggests that in clinical practice PTH should be 

followed by antiresorptive therapy 



Combination Regimen #3 
• Pre-treatment with antiresorptives followed by anabolics 

 
Antiresorptives PTH 



Summary: Anabolics Following Antiresorptives 

           
• Several studies in the last few years 

• A strong anabolic effect with anabolics following 

antiresorptives  

– Small delay and blunting in the anabolic effect 

 

• Clinical recommendation:   
– Bone forming will have a strong anabolic effect on patients on 

antiresorptives 

– Consider anabolics in high risk patients currently on antiresorptives 

(continuing to fracture or very low BMD) 

 



Source of evidence for adverse reactions to treatments in osteoporosis 

From: Calcif Tissue Int, 2011 



Typical Hip 

Fractures 

Subtrochanteric fractures with bisphosphonates 

per 100,000 

 12-year study (from 1996 to 2007) in the USA 
  

 Patients aged 65 and older (over 90 million hospital discharge records)  
 

 Analysis: incidence of subtrochanteric fractures and hip fractures in relation                         
with bisphosphonate use  

Wang Z, Bhattacharyya T. J Bone Miner Res. 2010, on line.   



The NEW ENGLAND JOURNAL of MEDICINE 
 

Bisphosphonate Use and Atypical Fractures of the Femoral Shaft 
 

Jörg Schilcher, M.D., Karl Michaëlsson, M.D., Ph.D.,and Per Aspenberg, M.D., Ph.D. 

 

 The risk of an atypical fracture was higher with an increasing duration of 

bisphosphonate use 
Schilcher J et al New Engl J Med 2011; 364: 1728-

37 



The NEW ENGLAND JOURNAL of MEDICINE 
 

Bisphosphonate Use and Atypical Fractures of the Femoral Shaft 
 

Jörg Schilcher, M.D., Karl Michaëlsson, M.D., Ph.D.,and Per Aspenberg, M.D., Ph.D. 

 

 There was a 70% reduction in risk for every year since the last use. 
Schilcher J et al New Engl J Med 2011; 364: 1728-

37 



From: NEJM 366:22, 2012  



Terapia antifratturativa: Rimborso 

Prevenzione PRIMARIA Prevenzione SECONDARIA 

FRATTURA DI 

VERTEBRA o 

FEMORE 

BMD femorale < -4 
oppure 

US calcagno < -4 
oppure 

US falangi < -5 

BMD femorale < -3 

Oppure  US calcagno < -3 

Oppure  US falangi < -4 

+ 1 fattore di rischio: 
• familiarità per fratture vertebrali e/o di 

femore 

• artrite reumatoide/altre connettività 

• pregresse fratture OP di polso 

• menopausa prima dei 45 anni 

• terapia cortisonica cronica 

RIMBORSO (nota 79) 
stronzio ranelato, alendronato, alendronato + Vit.D3, risedronato, ibandronato,           

raloxifene, bazedoxifene,  

ETA’ > 50 ANNI 

Nota 79. Supplemento ordinario alla GAZZETTA UFFICIALE. Serie Generale N.137 del 15/06/2011; 49-53. 



RIMBORSO (nota 79)  
con piano terapeutico della durata di 6 mesi   

(rinnovabile per altre 3 volte, per un totale di 24 mesi) 

 
Paratormone, teriparatide 

Osteoporosi  SEVERA 

• Nuova frattura vertebrale da moderata a severa o frattura di femore in 

corso di trattamento con uno degli altri farmaci della Nota 79 da almeno 1 

anno per pregressa frattura vertebrale (da moderata a severa) o di femore 

• 3 o più pregresse fratture vertebrali o severe, o frattura di femore anche 

se mai trattati 

• 2 fratture vertebrali severe + 1 frattura femorale prossimale anche se 

mai trattati 

Nota 79. Supplemento ordinario alla GAZZETTA UFFICIALE. Serie Generale N.137 del 15/06/2011; 49-53. 

Terapia antifratturativa: Rimborso 



Osteoporosi  2a all’uso di glucocorticoidi 

RIMBORSO (nota 79) 
alendronato, alendronato + Vit.D3, 

risedronato 

RIMBORSO (nota 79) 
con piano terapeutico della durata di 

6 mesi  (rinnovabile per altre 3 volte, 

per un totale di 24 mesi) 
teriparatide 

• Previsto trattamento > di 3 mesi 

con dosi > 5mg/die di prednisone 

o dosi equivalenti di altri 

corticosteroidi 

• Età > 50aa, in trattamento da > 12 

mesi con dosi > 5mg/die di 

prednisone o dosi equivalenti di 

altri corticosteroidi 

• + frattura vertebrale severa o 2 

fratture vertebrali moderate 

Prevenzione PRIMARIA Prevenzione SECONDARIA 

Nota 79. Supplemento ordinario alla GAZZETTA UFFICIALE. Serie Generale N.137 del 15/06/2011; 49-53. 

Terapia antifratturativa: Rimborso 



PRESCRIZIONE:  

 

• Centri ospedalieri o di specialisti  

   (internista, ortopedico, reumatologo, fisiatra, geriatra, endocrinologo) 
 

• Piano Terapeutico on-line, secondo le seguenti condizioni di rischio: 

Denosumab 

• Paziente donna con età > 70 anni 

• Pregresse fratture vertebrali o frattura di femore  

• valori di T-score BMD femorale o US del calcagno < -4 (< -5 per US falangi) 

  oppure 

  valori di T-score BMD femorale o US del calcagno < -3 (< -4 per US falangi) e 

  + almeno 1 fattore di rischio della Nota 79: 

• familiarità per fratture vertebrali e/o di femore 

• artrite reumatoide/altre connettività 

• pregresse fratture OP di polso 

• menopausa prima dei 45 anni 

• terapia cortisonica cronica 

Terapia antifratturativa: Rimborso 









Terapie per l’osteoporosi: ADERENZA 

Side Effects 

Lack of  motivation 

Health problems 

Lack of  results 

Withdrawn by others 

Inconvenient dosing 

Cost 

Safety concerns 

Others Percent (%) 

0  5  10  15  20  25  30 

REASONS FOR DISCONTINUATION 

Rossini et al Osteoporos Int (2006) 17: 914–921 



Terapie per l’osteoporosi: ADERENZA 

Rossini et al Osteoporos Int (2006) 17: 914–921 

Proportion of  patients who discontinued therapy and  

with low compliance (<80%) -  according to prescriber 



Terapie per l’osteoporosi: ADERENZA 

Factors Motivating Women to Stay on Their Osteoporosis Treatment 

International Osteoporosis Foundation http://www.osteofound.org 



COSTS 



*  Valutazione a 18-21 mesi 

antiriassorbitivi osteo-formativi 
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Terapie per l’osteoporosi: confronto  

dell’efficacia antifrattura VERTEBRALE 

Adattato da Ringe JD et al., Rheumatol Int 2009; DOI 10.1007/s00296-009-1311-y 
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I dati sulle fratture di femore non sono disponibili per ibandronato, raloxifene, teriparatide 
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Adattato da Ringe JD et al., Rheumatol Int 2009; DOI 10.1007/s00296-009-1311-y 

*  Valutazione a 18-21 mesi 

antiriassorbitivi osteo-formativi 

NO DATI NO DATI NO DATI 

Stronzio 

Ranelato  

Terapie per l’osteoporosi: confronto  

dell’efficacia antifrattura FEMORALE 



Comparison of the cost-effectiveness of alendronate with other interventions in 

women aged 70 years from the UK [data for treatments other than alendronate 

from [121], with permission from Elsevier] 

OI, in press 



A Reappraisal of Generic 

Bisphosphonates in Osteoporosis 

The competitive price of generic bisphosphonates has had a marked effect on 

 practice guidelines, but an increasing body of evidence suggests that they have 

 more limited effectiveness than generally assumed 

A substantial body of evidence indicates that many generic formulations of 

 alendronate are more poorly tolerated than the proprietary preparations which 

 results in significantly poorer adherence and thus effectiveness 

Unfortunately, market authorisation, based on the bioequivalence of generics 

 with a proprietary formulation, does not take into account the potential 

 concerns about safety 

The poor adherence of many generic products has implications for guideline 

 development, cost-effectiveness and impact of treatment on the burden of 

 disease 

The impact of generic bisphosphonates requires formal testing to re-evaluate 

 their role in the management of osteoporosis 

From: Osteoporos Int 23:213, 2012   




