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FARMACI ANABOLICI



Established Treatments for Osteoporosis

Adapted from Gennari L, et al. Expert Opin Pharmacother 2016 

Ø The ideal therapy for osteoporosis would normalize bone strength by 
restoring the deficit in bone mass and by reconstructing the disordered 
skeletal architecture. Rebuilding bone structure requires the activation 
of osteoblastic bone formation



Osteoanabolic Agents
Ø Teriparatide (PTH 1-34 analogue)

Ø Abaloparatide (modified PTHrP analogue)

Ø Romosozumab (humanazed monoclonal antibody vs sclerostin)

Reid IR, Billington EO.  Lancet 2022; 399: 1080–92  

2002 (20 mcg/d)  << biosimilar preparations

2017 (80 mcg/d)

2019 (210 mg/w)

Ferrari S. Nature Reviews Rheumatology volume 14, page128(2018)



Effects of the two main anabolic pathways

Baron R, 2012



Teriparatide, Abaloparatide e Romosozumab 

La finestra anabolica rappresenta l'idea concettuale del periodo di tempo in cui questi farmaci esercitano il loro massimo effetto osteoanabolico.

La finestra anabolica indotta da romosozumab è più ampia rispetto a quella indotta da teriparatide e abaloparatide. 

Tabacco G,

Minisola et al 2019



How and When to Use Osteoanabolic Therapy: Agenda

Ø Safety-Efficacy Profile
o Placebo-controlled studies
o Comparative studies

ØWho are the best candidates for osteoanabolic agents?

ØWhat should be done at the end of a treatment course with osteoanabolic agents?

Ø Should osteoanabolic agents be used before or after antiresorptive drugs?



BMD changes with osteoanabolic drugs compared to placebo

Cosman F et al. N Engl J Med 2016;375(16):1532-1543
doi: 10.1056/NEJMoa1607948

Neer RM, et al. N Engl J Med 344:1434–1441
Marcus R et al. J Bone Miner Res 2003;18:18–23

McClung MR, et al. Postgrad Med 2022;30:1-11.



Vertebral and non-vertebral fracture incidence in separate pivotal trials 
with osteoanabolic agents in postmenopausal osteoporosis 

NOTE: Because of different patient populations and the different length of follow-up among the studies presented, comparison 
between studies is not appropriate. * Confidence interval not provided. RRR = relative risk reduction (95% confidence interval).
PFT = Pivotal fracture trial [Neer RM, et al. N Engl J Med 2001;344(19):1434–1441]
ACTIVE = Abaloparatide comparator trial in vertebral endpoints trial [Miller PD, et al. JAMA 2016;316(7):722–733]
FRAME = Fracture study in postmenopausal women with osteoporosis study [Cosman F, et al. N Engl J Med 2016;375(16):1532–1543]

McClung MR, et al. The role of osteoanabolic agents in the management of patients with osteoporosis. Postgrad Med 2022;30:1-11. 
doi:10.1080/00325481.2022.2069582



Fracture risk reduction with osteoanabolic agents vs anti-remodeling drugs

McClung MR, et al. The role of osteoanabolic agents in the management of patients with osteoporosis. Postgrad Med 2022;30:1-11. 
doi:10.1080/00325481.2022.2069582



Saag KG, et al. N Engl J Med 2007;357:2028-39. doi: 10.1056/NEJMoa071408

Langhdal, et al. Osteoporos Int 2009;20:2095–2104. doi: 10.1007/s00198-009-0917-y

Teriparatide or alendronate in glucocorticoid-induced osteoporosis

ØThus, osteoanabolic agents could be considered as a first line option, at least in those patients receiving high dosages of 
GCs over a long term



Indications and Safety Profile of Osteoanabolic Drugs

Reid IR, Billington EO.  Lancet 2022; 399: 1080–92  

o Regulatory approvals of both Teriparatide and Abaloparatide originally included boxed warnings about the possible risk of 
osteosarcoma. 

o Romosozumab carries a box warning stating that it is not recommended for patients at high risk for cardiovascular events and 
should not be given to anyone with a myocardial infarction or stroke within the last year



Ø Safety-Efficacy Profile
o Placebo-controlled studies
o Comparative studies

ØWho are the best candidates for osteoanabolic agents?

ØWhat should be done at the end of a treatment course with osteoanabolic agents?

Ø Should osteoanabolic agents be used before or after antiresorptive drugs?

How and When to Use Osteoanabolic Therapy



Ø Recent management guidelines suggest that the use of bone-
forming drugs is most appropriate for patients at very high risk 
of fracture, where the absolute benefit and the cost-
effectiveness are the greatest 

Ø Examples of patients at very high fracture risk would include: 

Ø Because BMD increases are larger with osteoanabolic agents 
compared to anti-remodeling drugs, beginning therapy with an 
osteoanabolic agent is the best way to achieve a particular target 
BMD for patients with very low BMD

o pts with multiple or recent fractures (within the past 12 m) 
o pts with very low BMD (e.g. a T-score of <-3.0)
o pts with very high estimates of fracture risk using FRAX® (e.g. 10 year 
probability of major osteoporosis fracture >30% or hip fracture >4.5%) or 
other prediction tools. 

Who are the best candidates for osteoanabolic agents?

Lewiecki EM, et al. Am J Med. 2019;132(11):e771–e7 
Camacho PM, et al. Endocr Pract. 2020;26 (Suppl 1):1–46. 5. 
Shoback D, et al. J Clin Endocrinol Metab. 2020;105 (3):587–594. 
Kanis JA, et al. Osteoporos Int. 2020;31(1):1–12. 8. 
Kanis JA, et al. Osteoporos Int. 2021;32(10):1951–1960. 
McClung MR, et al. Postgrad Med 2022;30:1-11.

Kanis JA, et al. Osteoporos Int. 2020;31(1):1–12. 8. 



The Importance of Recent 
Prevalent Fracture Site for 

Imminent Risk of Fracture – A 
Retrospective, Nationwide 

Cohort Study of Older Swedish 
Men and Women

Axelsson KF, et al. JBMR 2023

CONDITIONS AT 
HIGH RISK OF 

FRACTURE

Ø Severe osteoporosis
BMD T-score<-2.5 SDS + one or 
more fragility fractures

Ø Imminent risk of 
fracture

highest fracture risk observed in 
the first 2 years following a 
fragility fracture



Registered Indications of Osteoanabolic Drugs

Reid IR, Billington EO.  Lancet 2022; 399: 1080–92  

Piano terapeutico 
web 

(nota 79 SSN)

Piano terapeutico 
web molto 
complesso

(nota 79 SSN)*

*Link:  https://www.cuore.iss.it/valutazione/carte



Nota 79 (determina 05/08/2022 allegato 1): 
La prescrizione a carico del SSN è limitata alle seguenti condizioni di rischio di frattura osteoporotica

Classificazione fratture 
secondo Genant

PREVENZIONE SECONDARIA



Nota 79 (determina 05/08/2022 allegato 1): 
La prescrizione a carico del SSN è limitata alle seguenti condizioni di rischio di frattura osteoporotica

PREVENZIONE SECONDARIA

Trattamento 
I scelta

Trattamento 
II scelta



Indagine sul trattamento dell’osteoporosi in pazienti ambulatoriali 
specificamente rivolto alle categorie ad elevato rischio di frattura (studio 
SOS).

Ø 657 pazienti in trattamento o precedentemente trattati con farmaci attivi sul metabolismo 
osseo

Ø339 (52%) con un quadro di osteoporosi severa

Ø217 (33%) avevano riportato un evento fratturativo entro l’anno precedente, rientrando pertanto 
nella categoria “a rischio imminente di frattura”

23% dei quali non risultava in terapia

88% in trattamento



Trattamenti nei soggetti nei quali era possibile l’utilizzo della terapia anabolica come prima 
scelta (secondo i criteri della nota 79)

Trattamenti nei soggetti con OP severa o imminente rischio di frattura



Ø Safety-Efficacy Profile
o Placebo-controlled studies
o Comparative studies

ØWho are the best candidates for osteoanabolic agents?

ØWhat should be done at the end of a treatment course with osteoanabolic agents?

Ø Should osteoanabolic agents be used before or after antiresorptive drugs?

How and When to Use Osteoanabolic Therapy



What should be done at the end of a treatment course with osteoanabolic agents?
Ø The effects of osteoanabolic agents are lost when treatment is stopped, and BMD values fall 
toward or to baseline within several months after discontinuation of teriparatide or romosozumab. 

Ø A potent anti-remodeling drug, either a bisphosphonate or denosumab, should be used to 
maintain the skeletal benefits of the bone-forming agent, even in patients whose BMD is no 
longer in the osteoporosis range. 

McClung MR, et al. J Bone Miner Res 2018;33(8):1397-1406 doi: 10.1002/jbmr.3452

Leder B et al. Lancet 2015 (The DATA-Switch Study)



Ø Safety-Efficacy Profile
o Placebo-controlled studies
o Comparative studies

ØWho are the best candidates for osteoanabolic agents?

ØWhat should be done at the end of a treatment course with osteoanabolic agents?

Ø Should osteoanabolic agents be used before or after antiresorptive drugs?

How and When to Use Osteoanabolic Therapy



Marzo 2020

Pazienti a più alto rischio in cui i farmaci anabolici dovrebbero essere considerati come trattamento iniziale

Ø Pazienti con fratture precedenti che hanno un alto rischio di altre fratture a breve termine (nei successivi 2 anni).
Ø Pazienti che presentano una BMD bassa (T-score ≤ a -3) anche in assenza di precedenti fratture in cui è improbabile che il

trattamento con antiriassorbitivi permetta il raggiungimento del livello di BMD target in un periodo di trattamento di 3 anni.
Ø T-score total hip - 2.5: attualmente numerosi studi supportano anche la valutazione del T-score totale dell'anca come obiettivo per

la terapia dell'osteoporosi essendo un marker di rischio di frattura successiva.

Massimizzare la densità minerale ossea dell'anca nei pazienti ad alto rischio di frattura a breve termine è un obiettivo 
importante del trattamento.

Ø La sequenza di trattamento anabolico-antiriassorbitivo massimizza la BMD dell'anca garantendo il raggiungimento degli obiettivi di 
trattamento*.

Ø Con 2 anni di teriparatide seguiti da 2 anni di denosumab, la BMD totale dell'anca è aumentata del 6,6% durante uno studio della durata 
di 4 anni (DATA Study).

Ø Con 18 mesi di abaloparatide seguiti da 2 anni di alendronato, il guadagno cumulativo totale di BMD dell'anca in 3,5 anni è stato del 
6,5%. 

Ø Con 1 anno di romosozumab seguito da 2 anni di denosumab, il guadagno cumulativo BMD dell'anca a 3 anni è stato del 9,4%.



Should osteoanabolic agents be used before or after antiresorptive drugs?
ØThe optimal sequence of treatment is an osteoanabolic agent followed by a potent anti-remodeling 
drug, particularly for patients at very high risk of fracture 
Ø In fact, BMD responses to teriparatide and romosozumab are greater when given before an anti-
remodeling drug compared to the opposite sequence
Ø However, osteoanabolic agents should also be considered for patients remaining at high risk of fracture 
after several years of bisphosphonate therapy: 

Ramchand SK et al 2023



How and When to Use Osteoanabolic Therapy
CONCLUSIVE REMARKS

q By stimulating new bone formation, osteoanabolic drugs address both of the major skeletal components of osteoporosis by 
increasing BMD more quickly and usually to a greater extent than anti-remodeling drugs and by repairing and restoring the 
disordered trabecular and cortical bone microarchitecture.

Ø Who are the best candidates for osteoanabolic agents?
Recent management guidelines suggest that the use of bone-forming drugs is most  
appropriate for patients at very high risk of fracture (e.g. multiple or recent fractures, very  
low BMD, or very high estimates of fracture risk, high imminent risk of fracture), where the absolute benefit and the cost- effectiveness 
are the greatest 

Ø What should be done at the end of a treatment course with osteoanabolic agents?
At the end of a 12-to-24-month course of osteoanabolic therapy, transitioning to a     
potent anti-remodeling agent maintains and enhances the treatment benefit.

Ø Should osteoanabolic agents be used before or after antiresorptive drugs?
The optimal sequence of treatment is an osteoanabolic agent followed by a potent anti-remodeling drug, particularly for patients at 

very high risk of fracture. 

Data from a national survey seem to indicate that in Italy patients with Severe OP do not often 
receive adequate anabolic treatment (teriparatide) and a consistent percentage of patients with 
“imminent risk of fracture” remains untreated or not adequate treated with anabolic drugs


