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Osteoporosis is a chronic disease defined by a reduction in bone strength that predisposes individuals to fractures. 
The risk of fracture determines the indication for treatment. This risk is not constant but rather changes throughout 
life depending on associated comorbidities and the nonpharmacological and pharmacological measures that are 
implemented (1).

The therapeutic armamentarium available for the treatment of osteoporosis is broad, with the primary objective of 
reducing the number of fractures while maintaining acceptable adverse effects in relation to the benefit obtained. 
On the other hand, antiosteoporotic drugs have a limited duration of effect, either due to regulatory agency re-
strictions, decreased efficacy over time, or serious adverse effects, whereas the duration of the disease itself is pro-
longed. Moreover, most of these drugs, with the exception of bisphosphonates, have transient effects, losing their 
benefit once treatment is discontinued. This necessitates the use of sequential therapy (2), which consists of the 
successive use of different drugs in order to maintain their effectiveness. The sequence employed is determined by 
fracture risk and the individual clinical situation of each patient. Of note, osteoporosis treatment is long-term and 
may last throughout the patient’s lifetime, depending on the persistence of fracture risk (3).

Numerous factors determine fracture risk, but to establish risk groups, different clinical guidelines have used age, prior 
fracture, and bone mineral density (BMD) (4,5). Age is a key factor, as for similar BMD values, fracture risk increases 
with age, and the incidence of different fracture types changes: distal radius fractures are more prevalent in younger 
women, whereas vertebral and hip fractures predominate in older populations (6). Although a high proportion of 
fractures occur in individuals with BMD values in the osteopenic range, BMD—particularly at the hip—is a determinant 
of fracture risk. This was recently confirmed by the SABRE study, which included data from more than 50 clinical trials 
encompassing 50 000 fractures (7). Probably the most influential factor is a prior fracture, which increases the risk of 
new fractures, especially during the first two years after the initial fracture, although the risk persists throughout the 
patient’s lifetime (3,5). A study conducted in our health area, including 276 postmenopausal women followed for eight 
years and analyzed using machine learning techniques, showed that prior fracture was the variable with the greatest 
weight in fracture risk; these data were validated in a general population cohort (8). Based on these findings, SEIOMM 
established three risk categories: moderate, high, and very high (4). The position of ASBMR-BHOF is similar, taking into 
account the presence or absence of fractures, the time elapsed since fracture, and fracture location (5).

In patients at moderate risk, initial therapy with a selective estrogen receptor modulator (SERM) is recommended; 
however, age modifies risk, and treatment should subsequently be continued with a drug that reduces hip fracture 
risk, such as bisphosphonates or denosumab (1). Patients at high risk modify their initial therapy depending on 
three situations: intolerance to oral bisphosphonates, duration of previous therapy, and treatment failure (9). In the 
first situation, continuation with a parenteral antiresorptive agent—zoledronate or denosumab—is recommended, 
achieving a reduction in bone remodeling and an increase in BMD. Bisphosphonates show greater efficiency during 
the first five years; beyond this period, they maintain bone mass but do not increase it, although their antifracture 
efficacy likely persists for up to ten years (10). Parenteral zoledronate maintains this benefit when used for six years, 
whereas denosumab produces a continuous increase in bone mass; however, after ten years, data on fractures and 
safety are lacking (2). Of note, the baseline hip T-score when selecting therapy, as the likelihood of achieving a 
T-score > -2.5 varies depending on the drug used. In this group, the presence of treatment failure shifts the patient 
into the very high-risk category and should be managed accordingly.

A special situation in sequential therapy arises after denosumab discontinuation, to avoid the development of mul-
tiple fractures. A bisphosphonate should be used—oral for treatment durations shorter than two and a half years 
(11) or intravenous zoledronate for longer periods (12). Real-world studies have shown the benefit of zoledronate 
in preventing multiple fractures. An anabolic agent should not be used in this context, as it would increase bone 
remodeling and thereby raise the risk of multiple fractures.

Patients at very high risk require initial sequential therapy with an anabolic or dual agent (teriparatide, abaloparati-
de, or romosozumab), followed by an antiresorptive drug. In treatment-naïve patients, a clear benefit is observed 
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compared with monotherapy, whereas in patients previously treated with antiresorptives, the densitometric re-
sponse is partially blunted, although antifracture efficacy is not diminished (13,14). Among the available anabolic 
agents, only romosozumab can be used in a subsequent cycle; this is not possible with teriparatide or abaloparatide. 
With any type of sequential therapy, regardless of patient risk, the final drug in the treatment sequence is a bis-
phosphonate (10).

In conclusion, sequential therapy is effective in reducing osteoporotic fractures, and the therapeutic regimen should 
be individualized according to fracture risk, comorbidities, and the patient’s clinical situation.

REFERENCES

1.	 Shan Hoong CW, Saul D ,Khosla S, Sfeir JG. Advances in the management of osteoporosis. BMJ 2025;390:e081250. DOI: 10.1136/bmj-2024-
081250

2.	 Cosman F, Langdahl B, Leder BZ. Treatment Sequence for Osteoporosis. Endocr Pract 2024;30:490-6. DOI: 10.1016/j.eprac.2024.01.014
3.	 McClung MR. Sequential and Long‑term Therapy for Osteoporosis. Cur Osteoporos Rep 2025;23:15. DOI: 10.1007/s11914-025-00909-2
4.	 Riancho JA, Peris P, González-Macías J, Pérez-Castrillón JL. Executive summary clinicalpractice guideline of postmenopausal, glucocortcioid-in-

duced and male osteoporosis (2022 update). Spanish Society for Bone and Mineral Metabolism Investigation (SEIOMM). Rev Osteoporos 
Metab Miner 2022;14:13-33. DOI: 10.4321/S1889-836X2022000100003

5.	 Cosman F, Lewiecki EM, Eastell R, Ebeling PR, Jan De Beur S, Langdahl B, et al. Goal-directed osteoporosis treatment:ASBMR/BHOF task 
force position statement 2024. J Bone Miner Res 2024;39:1393-405. DOI: 10.1093/jbmr/zjae119

6.	 Geusens P, van den Bergh J, Roux C, Chapurlat R, Center J, Bliuc D, et al. The Fracture Phenotypes in Women and Men of 50 Years and Older 
with a Recent Clinical Fracture. Curr Osteoporos Rep 2024;22(6):611-20. DOI: 10.1007/s11914-024-00885-z

7.	  Schini T, Lui LY, Vilaca T, Ewing SK, Thompson A, Bauer DC, et al. The relationship between baseline bone mineral density and fracture in-
cidence in the placebo groups of randomized controlled trials using individual patient data from the FNIH-ASBMR-SABRE project. J Bone 
Miner Res 2025;40:307-14. DOI: 10.1093/jbmr/zjae201

8.	 Mateo J, Usategui-Martín R, Torres AM, Campillo-Sánchez F, Ruiz de Temiño Á, Gil J, et al. Improving prediction of fragility fractures in post-
menopausal women using random forest. Comp Biol Med 2025;196:110666. DOI: 10.1016/j.compbiomed.2025.110666

9.	 Diaz-Perez A, Adachi JD, Agnusdei D, Bilezikian JP, Compston JE, Cummings SR, et al. Treatment failure in osteoporosis. Osteoporos Int 
2012;23(12):2769-74. DOI: 10.1007/s00198-012-2093-8

10.	 Papapoulos S, Makras P. Bisphosphonates in the Management of Patients with Postmenopausal Osteoporosis; Back to the Future. Pharma-
ceuticals 2025;18:1068. OI: 10.3390/ph18071068

11.	 Freemantle N, Satram-Hoang S, Tang ET, Kaur P, Macarios D, Siddhanti S, et al. Final results of the DAPS (Denosumab Adherence Prefe-
rence Satisfaction) study: a 24-month, randomized, crossover comparison with alendronate in postmenopausal women. Osteoporos Int 
2012;23:317-26. DOI: 10.1007/s00198-011-1780-1

12.	 Kumar S, Wang M, Kim AS, Center JR, McDonald MM, Girgis CM. Denosumab discontinuation in the clinic: implications of rebound bone 
turnover and emerging strategies to prevent bone loss and fracture. J Bone Miner Res 2025;40:1017-34. DOI: 10.1093/jbmr/zjaf037 

13.	 Geusens P, Marin F, Kendler DL, Russo LA, Zerbini CA, Minisola S, et al. Effects of teriparatide compared with risedronate on the risk of fractures 
in subgroupes of postmenopausal women with severe osteoporosis: The Vero trial. J Bone Miner Res 2018;33:783-94. DOI: 10.1002/jbmr.3384

14.	 Han YX, Ma YY, Wu HX, Iqbal J, Cai JM, Li L, et al. Safety and efficacy of sequential treatments for postmenopausal osteoporosis: a network 
meta-analysis randomised controlled trials. EClinicalMedicine 2024;68:102425. DOI: 10.1016/j.eclinm.2024.102425

Conflict of interest: The author declares no conflict of interest.

Artificial intelligence: The author declares not to have used artificial intelligence (AI) or any AI-assisted technologies in the elaboration of the article.

José Luis Pérez Castrillón 

Hospital Universitario Río Hortega. Faculty of Medicine. Universidad de Valladolid. Valladolid, Spain 
DOI: 10.20960/RevOsteoporosMetabMiner.000108


