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a b s t r a c t

Osteoporosis is a highly prevalent chronic disease associated with an increased risk of fragility fractures and a 

substantial clinical and socioeconomic burden. Its management is based on fracture risk stratification, integrating 

clinical risk factors, bone mineral density, and tools such as FRAXr. Previous fragility fracture is the strongest 

predictor of future fractures and, in most cases, indicates the need for pharmacological treatment. In patients at 

high risk, antiresorptive agents remain the cornerstone of therapy, whereas in those at very high risk, an initial 

anabolic strategy followed by antiresorptive treatment should be considered. Treatment duration and sequencing 

require periodic reassessment, particularly with bisphosphonates and denosumab, whose discontinuation must 

be carefully planned to avoid rebound effects. This practical approach allows individualized clinical decision-

making and aims to optimize fracture prevention, treatment adherence, and long-term outcomes in patients with 

osteoporosis in routine clinical practice settings.
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r e s u m e n

La osteoporosis es una enfermedad crónica altamente prevalente asociada a un elevado riesgo de fracturas por 

fragilidad, con importante impacto clínico y sociosanitario. Su manejo se basa en la estratificación del riesgo de 

fractura, integrando factores clínicos, densidad mineral ósea (DMO) y herramientas como FRAX. La presencia 

de fractura previa es el principal predictor de nuevas fracturas y, en la mayoría de los casos, indica tratamiento 

farmacológico. En pacientes con riesgo alto, los fármacos antirresortivos son la base terapéutica, mientras que 

en aquellos con riesgo muy alto puede considerarse una estrategia inicial con fármacos anabólicos seguida de 

tratamiento antirresortivo. La duración del tratamiento y su secuenciación requieren reevaluaciones periódicas, 

especialmente con bisfosfonatos y denosumab, cuya interrupción exige planificación adecuada. Este enfoque 

práctico permite individualizar decisiones clínicas y optimizar la prevención de fracturas en la práctica clínica 

habitual y mejorar la adherencia y resultados en pacientes con osteoporosis en la vida real.

Osteoporosis is a highly prevalent chronic disease and one of the 

leading causes of fragility fractures. Its health care and economic burden 

is considerable, particularly in the context of population aging. Fragility 

fractures lead to impaired quality of life and increased mortality, espe­

cially hip fractures. The number of hip fractures worldwide is estimated 

to nearly double by 2050. In Spain, approximately 285,000 fragility frac­

tures occurred in 2019, and an increase of nearly 30% is expected over 

the next decade. Despite the availability of effective treatments, the dis­
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ease remains underdiagnosed and undertreated, highlighting the need 

to improve the identification of patients at risk.1−5

The management of osteoporosis is based on stratification of the 

patient’s fracture risk by integrating clinical assessment, bone mineral 

density (BMD), and risk-estimation tools.5−7 Most of the available ev­

idence comes from studies in postmenopausal women; consequently, 

clinical practice guidelines focus on this population and generally rec­

ommend a similar approach for men older than 50 years.8,9

This review proposes a practical approach to addressing the main 

questions in osteoporosis management: when to initiate treatment, 
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whom to treat, which strategy to use, and how long treatment should 

be continued.

Whom to treat and when to initiate treatment

The decision regarding who should receive treatment is based on 

fracture risk. The timing of treatment initiation depends on the clinical 

context and is particularly urgent in situations involving a high short-

term risk. Current guidelines recommend the combined assessment of 

clinical factors, BMD measurement, and computerized risk-prediction 

tools to determine whom and when to treat.10−20

Initial clinical assessment

The medical history is essential for estimating fracture risk. It should 

include a history of fragility fractures, their location and date, a family 

history of hip fracture, use of systemic glucocorticoids, comorbidities 

and treatments associated with bone loss, and risk of falls. Modifiable 

factors such as smoking, alcohol consumption, physical inactivity, and 

calcium and vitamin D intake should also be assessed. Height loss or 

thoracic kyphosis should prompt investigation for vertebral fracture.

A fragility fracture is one that occurs after low-energy trauma or a fall 

from standing height. Fractures of the hip, vertebra, humerus, and distal 

radius are considered major osteoporotic fractures, as are asymptomatic 

vertebral fractures detected on imaging. They are the strongest individ­

ual predictor of subsequent fractures and, in most cases, constitute an 

indication for pharmacologic treatment regardless of BMD.21−23

Furthermore, after a fragility fracture, the risk of a new fracture is 

particularly high during the following 12–24 months—referred to as 

imminent fracture risk—supporting early treatment initiation.24,25

Age is a key factor because, for similar BMD values, fracture risk 

increases with age. Age is also associated with fracture site: distal radius 

fractures are more prevalent in younger women, whereas vertebral and 

hip fractures predominate at older ages.26

In this context, fracture liaison services (FLSs), designed to identify 

and assess patients older than 50 years who experience a first fragility 

fracture and should receive bone-protective treatment, have demon­

strated their usefulness in the secondary prevention of fractures.10,27−30

Bone densitometry and complementary tests

Bone densitometry using dual-energy X-ray absorptiometry (DXA) 

is the reference technique for assessing BMD. The densitometric cri­

terion for osteoporosis—a T-score ≤ −2.5—remains valid in current 

guidelines for postmenopausal women and men aged ≥50 years. BMD 

alone does not identify all patients at high risk.31 A substantial pro­

portion of fractures occur in patients with densitometric values outside 

the osteoporotic range, defined as a T-score >−2.5.32,33 From a prac­

tical perspective, BMD may be considered very low when the T-score 

is <−3.0, whereas some guidelines reserve a threshold of <−3.5 for 

very-high-risk categories because of its association with a high fracture 

risk.18,34 BMD, particularly at the hip, is a major determinant of fracture 

risk.35

Although no universal criteria exist, there is general agreement that 

DXA should be performed when fractures or risk factors strongly as­

sociated with osteoporosis are present, such as rheumatoid arthritis, 

early menopause, malabsorption, or glucocorticoid treatment, or when 

several factors coexist, including age older than 65 years, low body 

weight, smoking, alcohol consumption, or a family history of osteoporo­

sis.6,16,18,36

The trabecular bone score may provide information on bone microar­

chitecture and improve fracture-risk estimation, although its use is not 

widespread in routine clinical practice.37

Systematic assessment for vertebral fractures using lateral radiogra­

phy or DXA-based vertebral fracture assessment is indicated in patients 

with clinical suspicion or risk factors because of their high prevalence 

and underdiagnosis. A basic laboratory evaluation should also be per­

formed to rule out secondary causes of osteoporosis, particularly in men, 

younger patients, or patients with fractures disproportionate to the de­

gree of BMD loss.

Bone turnover markers, including the C-terminal telopeptide of type 

I collagen and total procollagen type I N-terminal propeptide, are not re­

quired for diagnosis but are useful for assessing response and adherence 

to antiresorptive treatment.19

Fracture-risk prediction tools

The FRAXr algorithm, adapted for each country, estimates the 10-

year probability of major osteoporotic and hip fractures and may be 

calculated with or without BMD. Its main usefulness is to support ther­

apeutic decision-making, particularly in patients without a previous 

fracture and with BMD in the osteopenic range. It should not be used 

as the sole decision-making tool because it may underestimate high-risk 

situations, such as recent or multiple fractures, treatment with high-

dose glucocorticoids, or imminent fracture risk.38 It has also not been 

validated for monitoring treatment response.

In Spain, no fully agreed-upon intervention thresholds have been 

established. The Sociedad Española de Reumatología has proposed indica­

tive FRAX-based intervention thresholds, although their applicability in 

Spanish clinical practice remains debated and they should be interpreted 

alongside the overall clinical assessment. In particular, a high risk of 

hip fracture, defined as ≥3%, may help identify patients with a greater 

likelihood of fracture.13,14,16,36

Other predictive models, such as Garvan or QFracture, have limited 

use in routine clinical practice.

Risk stratification and practical criteria for therapeutic decision-making

Clinical and densitometric assessment allows patients to be classi­

fied according to fracture risk and helps identify in whom and when 

pharmacologic treatment should be initiated. The main international 

guidelines propose stratification into very-high-, high-, moderate-, and 

low-risk categories based on clinical criteria, densitometric findings, and 

FRAX estimates.5−7,10−15,17 In Spain, the guidelines of the Sociedad Es­

pañola de Investigación Ósea y Metabolismo Mineral (SEIOMM), updated 

in 2025, prioritize clinical and densitometric criteria over predictive 

algorithms.18−20 (Table 1).

Very high risk: Current clinical guidelines identify a group of pa­

tients with a high probability of new fractures in the short term in whom 

early treatment initiation should be considered.12−15,17,18,20 In practical 

terms, SEIOMM, in accordance with international guidelines, includes 

the following in this category:

• Two or more vertebral fractures or equivalent situations, such as the 

coexistence of a vertebral and a hip fracture, regardless of their timing 

and BMD.

• A vertebral or hip fracture associated with very low BMD, defined as 

a T-score <−3.0.

• Patients without a fracture but with very low BMD, defined as a T-

score <−3.5.

In addition to these criteria, some international clinical practice 

guidelines consider other situations associated with a particularly 

high fracture probability, such as a fracture within the previous 

12–24 months, treatment with high-dose glucocorticoids—especially 

≥7.5 mg/day—the occurrence of fractures during treatment with bone-

depleting drugs such as glucocorticoids, fracture during bone-protective 

treatment, high risk of falls, or the coexistence of multiple risk fac­

tors.12,14,15,17 Additionally, some of these guidelines incorporate very 

high FRAX estimates as a criterion for very high risk.12,14,15,17,31 Clas­

sification of these and other situations as very high risk should be 
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Table 1

Practical stratification of high and very high fracture risk.

 Clinical factor Practical criterion Risk classification

 Severe or multiple fractures ≥2 vertebral fractures or coexistence of a vertebral fracture and a hip 

fracture

Very high

 Very low BMD T-score <−3.5, regardless of fracture status Very high

 Major fracture plus low BMD Vertebral or hip fracture with a T-score <−3.0 Very high

 Fragility fracture Other fractures, such as humeral or pelvic fractures, or a hip/vertebral 

fracture not meeting the criteria for very high risk

High

 Densitometric osteoporosis T-score ≤−2.5 without a previous fracture High

 FRAXr High FRAX estimate according to national thresholds1 High

 Special clinical scenarios Recent fracture (<2 years) Glucocorticoids (≥5 mg/day) Advanced chronic 

kidney disease High risk of falls Fracture during osteoporosis treatment

Individualized assessment; may be 

classified as high or very high risk 

depending on the clinical context

Risk classification integrates clinical and densitometric factors and risk-estimation tools and should be interpreted in the individual clinical context. The table 

summarizes the main clinical scenarios.
1 Indicative thresholds in Spain: FRAX major osteoporotic fracture probability of 10% without BMD or 7.5% with BMD.

individualized according to the clinical context and the coexistence of 

other risk factors.18,20

In this category, FRAX has limited usefulness for therapeutic 

decision-making because it may underestimate actual risk and delay 

treatment initiation.

High risk: Despite differences in densitometric and FRAX thresholds, 

clinical practice guidelines classify the following patients as being at 

high risk and recommend treatment:

• A previous fragility fracture, particularly of the vertebra, hip, proximal 

humerus, or pelvis, even when BMD is >−2.5 or, in some cases of 

vertebral or hip fracture, even normal.6,10,12−20

• Densitometric osteoporosis, defined as a T-score ≤−2.5 at any site, 

even in the absence of previous fractures.13,14,16,18,20

• BMD in the osteopenic range, defined as a T-score between −1.0 

and −2.5, associated with a high FRAX risk or relevant clinical fac­

tors.12−16

This assessment of risk in osteopenia may include patients without 

fractures or with other fragility fractures, such as distal radius fractures, 

which have relevant prognostic implications, although their consider­

ation is less consistent across guidelines than that of vertebral or hip 

fractures. Moreover, SEIOMM considers treatment in selected patients 

with osteopenia, particularly those with a T-score <−2.0 associated 

with relevant clinical factors such as advanced age, prolonged glucocor­

ticoid treatment, hypogonadism, or recurrent falls.18,20 In this context, 

a high FRAX estimate may be useful, although its validity in the Spanish 

population has limitations.

Moderate risk: SEIOMM includes in this category postmenopausal 

women < 65 years with densitometric osteoporosis at the lumbar spine, 

defined as a T-score between −2.5 and −3.0, and a hip T-score >−2.0, 

without fractures or other risk factors. In these patients, treatment 

with selective estrogen receptor modulators is recommended.18 Some 

international clinical practice guidelines place patients with a T-score 

>−2.5, a low FRAX estimate, and no major fractures in non-high-risk 

categories, in whom periodic reassessment or treatment according to the 

clinical context may be considered.13

Low risk: In patients without a previous hip, vertebral, proximal 

humerus, or pelvic fracture, with BMD >−1.0, a low FRAX estimate, and 

no relevant clinical factors, management focuses on nonpharmacologic 

measures: adequate calcium and vitamin D intake, tailored physical ex­

ercise, fall prevention, and correction of modifiable risk factors such as 

smoking or alcohol consumption. Periodic risk reassessment is recom­

mended.13,18

In clinical practice, pharmacologic treatment is indicated in patients 

at high or very high risk of fracture. In those at very high risk, par­

ticularly after a recent fracture, early treatment initiation should be 

considered because of the high short-term fracture risk.13,15,17

How should treatment be selected?

Once the indication for treatment has been established, the thera­

peutic strategy should be selected according to the level of fracture risk, 

the patient’s clinical characteristics, and the balance between efficacy, 

safety, and therapeutic feasibility. The primary endpoint is to reduce 

fracture risk, prioritizing higher-impact strategies in patients with the 

greatest likelihood of clinical benefit, particularly during the period of 

imminent risk.19,31,34,39 (Fig. 1).

All patients should receive an adequate calcium intake, prefer­

ably through the diet, of 1000–1200 mg/day, and vitamin D, 

800–1000 IU/day, particularly in the presence of deficiency, institution­

alization, or antiosteoporotic treatment.

Patients at high risk

In patients at high risk, bisphosphonates are the treatment of choice 

in most cases.5,6,13−16,18

Both oral bisphosphonates, including risedronate and alendronate, 

and IV bisphosphonates, including zoledronic acid, as well as deno­

sumab, have consistently demonstrated efficacy in reducing vertebral 

and nonvertebral fractures.40−43 The choice among antiresorptive 

agents should be individualized according to factors such as renal func­

tion, GI tolerance, expected adherence, and patient preferences.44 From 

a practical perspective, oral bisphosphonates are generally the first op­

tion in patients with good expected adherence, a low risk of GI problems, 

and preserved renal function, particularly those younger than 75 years. 

Zoledronic acid may be preferable when adherence problems or GI 

intolerance are present. Denosumab is an effective alternative in pa­

tients with contraindications to or poor tolerance of bisphosphonates, 

provided that a transition strategy is planned from the outset in case 

treatment is discontinued.

In patients > 75 years with a hip fracture who are classified in this 

group, treatment is generally parenteral, using denosumab or zoledronic 

acid if adherence to denosumab cannot be assured.18

Patients at very high risk

In this group, the primary endpoint is to achieve a rapid reduction 

in fracture risk. For this purpose, international clinical practice guide­

lines recommend initiating anabolic treatment in patients at very high 

fracture risk.13−17,34 These treatments have demonstrated a more rapid 
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Fig. 1. Practical strategy for initial treatment selection in osteoporosis. Practical strategy for guiding initial treatment in postmenopausal women and men older than 

50 years classified as being at high or very high risk (Table 1), adapted from the 2025 SEIOMM recommendations. Treatment selection should be individualized 

according to conditioning factors such as renal function, cardiovascular risk, gastrointestinal tolerance, fall risk, expected adherence, and the feasibility of oral or 

parenteral administration.

reduction in fracture risk and a greater increase in BMD than antiresorp­

tive agents.45−48

Three anabolic agents are currently available: teriparatide, 

abaloparatide, and romosozumab. No direct comparative studies 

between these agents are available, and indirect comparisons should 

be interpreted cautiously because the clinical trials differ in terms of 

populations, comparators, and outcome measures. Accordingly, current 

clinical guidelines do not establish an absolute hierarchy among an­

abolic treatments and recommend individualizing the choice according 

to the clinical profile, predominant fracture type, comorbidities, and 

safety profile.

In practical terms, parathyroid hormone analogues—abaloparatide 

and teriparatide—may be particularly appropriate in patients with pre­

dominant vertebral involvement, such as multiple or severe vertebral 

fractures or very low spinal BMD. Romosozumab may be considered par­

ticularly useful in patients at very high risk of nonvertebral fractures, 

especially after a hip fracture or when cortical involvement predomi­

nates, as indicated by very low hip BMD.49

In all cases, the sequence of initial anabolic treatment followed by 

an antiresorptive agent is the most effective strategy for consolidating 

bone gain and maintaining long-term fracture-risk reduction.50−52

Nevertheless, treatment selection should be individualized, and not 

all patients at very high risk are candidates for initial anabolic treatment.

Clinical factors in treatment selection

In addition to the level of risk, treatment selection requires assess­

ment of clinical factors that may influence the choice. In this regard, 

it should be remembered that neither age, sex, nor the presence of 

comorbidities is associated with a poorer response to antiosteoporotic 

treatment.53 (Fig. 1).

Renal function: Bisphosphonates, teriparatide, and abaloparatide are 

not recommended in patients with advanced renal impairment, defined 

as an estimated glomerular filtration rate <30–35 mL/min. Specifically, 

the caution threshold is <35 mL/min for alendronate and zoledronic 

acid and <30 mL/min for risedronate. Denosumab may be used in these 

patients because it is not eliminated by the kidneys, although close mon­

itoring is required because of the risk of hypocalcemia. In advanced 

chronic kidney disease, adynamic bone disease should be excluded be­

fore antiresorptive treatment is initiated. Management in this patient 

profile should be individualized and requires specialist assessment.

Cardiovascular risk: Romosozumab is contraindicated in patients 

with a recent history of myocardial infarction or stroke—or unstable 

angina or transient ischemic attack—and in those with uncontrolled 

high vascular risk. This restriction reflects the safety warning issued by 

regulatory agencies after a slight imbalance in serious cardiovascular 

events was observed in the pivotal ARCH trial.48,54

Cancer and radiotherapy: Teriparatide and abaloparatide are con­

traindicated in patients at risk of osteosarcoma, those who have received 

skeletal radiotherapy, and patients with Paget disease.55 They are not 

recommended in patients with malignancies with potential bone in­

volvement, including known or suspected bone metastases, because of 

the lack of evidence regarding their safety in this setting.49 In patients 

with breast or prostate cancer receiving hormonal therapies, such as 

aromatase inhibitors or androgen-deprivation therapy, antiresorptive 

agents—bisphosphonates or denosumab—are the preferred option.

Nephrolithiasis and calcium metabolism: Parathyroid hormone ana­

logues, including teriparatide and abaloparatide, may increase urinary 
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calcium excretion. Therefore, in patients with active or recurrent 

nephrolithiasis, an individualized assessment of recurrence risk is rec­

ommended before their use. These agents are not indicated in patients 

with hypercalcemia or primary hyperparathyroidism.

GI tolerance: Oral bisphosphonates should be avoided in patients 

with clinically relevant esophageal disease, such as esophagitis, acha­

lasia, or stenosis, or with significant GI intolerance. In these cases, 

parenteral alternatives should be considered.

Age and functional status: Advanced age is not a contraindication 

to osteoporosis treatment, including anabolic treatment, because gains 

in BMD and reductions in fracture risk are similar to those observed in 

other age groups. Although data in patients > 85–90 years are limited, 

the cost–benefit balance is particularly important in these patients.49,56 

Nevertheless, life expectancy, fall risk, frailty, and the ability to adhere 

to treatment should be considered when selecting the most appropriate 

therapeutic option.

Men with osteoporosis: The treatment strategy should focus on bis­

phosphonates, denosumab, and teriparatide, whereas romosozumab and 

abaloparatide are not yet approved for men in Spain.

How long should treatment be continued, and how should it 

be sequenced?

Treat-to-target strategies and periodic reassessment of fracture risk 

and therapeutic response have gained importance in recent international 

documents when determining treatment duration.13,18,57−59 (Fig. 2).

Bisphosphonates

Scientific evidence supports mandatory reassessment after 5 years 

of treatment with oral bisphosphonates or 3 years of treatment with 

zoledronic acid.5,6,13−18 At this clinical milestone, management depends 

on whether the risk persists:

• Persistent risk: In high-risk patients who continue to have a femoral-

neck T-score <−2.5, have experienced a fragility fracture within the 

previous 3–5 years, have a history of vertebral fracture—particularly 2 

or more fractures—or hip fracture, or remain on glucocorticoid treat­

ment, continuation of the bisphosphonate is recommended, up to a 

total of 10 years for oral agents or 6 years for zoledronic acid.14−16,18 

Some experts also recommend treatment for longer than 5 years in 

patients who were > 70 years when treatment was initiated.15,16

• Controlled risk: In patients who do not meet the above criteria, a drug 

holiday may be considered. This temporary interruption, usually last­

ing 1–3 years, is possible because bisphosphonates bind to the bone 

matrix and maintain a residual effect after discontinuation. During 

the treatment pause, clinical and densitometric follow-up—usually 

annually—should be maintained, and treatment should be restarted 

if new fractures occur, BMD declines significantly, such as a return 

to the osteoporotic range, or the patient returns to a high-risk cate­

gory.14−16,18

The decision to continue or interrupt treatment should be individ­

ualized and reassessed periodically. It is important to emphasize that 

evidence regarding efficacy and safety beyond 10 years of oral treat­

ment or 6 years of zoledronic acid is limited. In these situations, the 

decision to discontinue or continue bisphosphonates should be individu­

alized by weighing whether the residual fracture risk justifies continued 

treatment against the possibility of rare adverse events, such as atypical 

femoral fracture or osteonecrosis of the jaw, or the need to sequence 

treatment to a bone-forming agent.6,18

Denosumab

Denosumab cannot be interrupted without therapeutic planning. Its 

discontinuation, as well as delayed administration, is associated with 

Fig. 2. Practical framework for long-term follow-up and decision-making 

in osteoporosis. Practical strategy for long-term follow-up and therapeutic 

decision-making in osteoporosis. Treatment duration and decisions regarding 

continuation or therapeutic transition should be individualized according to 

treatment response, residual fracture risk, and patient characteristics. Discon­

tinuation of denosumab always requires a transition strategy using potent 

bisphosphonates to prevent the rebound effect and the occurrence of multiple 

vertebral fractures.

increased bone turnover, rapid BMD loss, and a higher risk of multiple 

vertebral fractures. Therefore, all clinical practice guidelines agree that 

it should not be discontinued without a transition strategy involving a 

potent bisphosphonate.13−18,60−62 Continuous use for 5–10 years is rec­

ommended, although robust evidence beyond this period is lacking. The 

decision to continue or discontinue treatment should be carefully as­

sessed. Some experts suggest considering a total-hip T-score above −1.5 

as an indicative treatment target when planning treatment duration, 

although this threshold is not a formal clinical guideline recommenda­

tion.5,34,63,64

Anabolic agents

Anabolic treatments have a limited treatment-cycle duration accord­

ing to their approved product information: 18 months for abaloparatide, 

24 months for teriparatide—currently limited to a single treatment cycle 

in Spain—and 12 months for romosozumab. At the end of this period, 

antiresorptive treatment must be initiated immediately to consolidate 

the gain in bone mass; otherwise, the benefits are progressively lost.

Therapeutic sequencing: practical principles

The chronic nature of the disease and the limitations of prolonged 

treatments make it essential to understand therapeutic sequencing op­
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tions that can achieve the objective of fracture-risk reduction. This is 

currently one of the central principles of osteoporosis management.65

• Anabolic-to-antiresorptive sequence: This is the strategy most strongly 

supported by evidence in patients at very high risk, especially those 

with imminent fracture risk, to maximize fracture reduction.17,51,52,66

• Denosumab-to-bisphosphonate sequence: When denosumab is discon­

tinued after the therapeutic target has been achieved, administration 

of a potent bisphosphonate is mandatory to prevent the rebound ef­

fect. If denosumab treatment lasted < 2.5 years, it may be followed 

by oral alendronate for 2 years. If treatment lasted longer, IV zole­

dronic acid should be administered 6 months after the last denosumab 

dose, and the need for subsequent doses should be assessed according 

to increases in bone turnover markers, or additional doses may be 

administered at 6 and 12 months.18,67

• Direct switching from denosumab to an anabolic agent, such as teri­

paratide or romosozumab, is not recommended: This sequence does 

not control the rebound increase in bone turnover after denosumab 

discontinuation and is associated with rapid and substantial loss of 

the BMD gained, particularly at cortical sites.52,68,69

• Bisphosphonate-to-anabolic and bisphosphonate-to-denosumab se­

quences: These are not contraindicated when considered necessary to 

reduce fracture risk.18,66

Overall, treatment duration and sequencing should be understood as 

a continuous, personalized process guided by periodic reassessment of 

fracture risk and integration of the best available evidence.

How should treatment be monitored?

Follow-up of patients with osteoporosis aims to assess treatment ef­

ficacy, verify adherence and safety, and periodically reassess fracture 

risk. The intensity of follow-up should be adapted to the level of risk 

and the type of treatment (Fig. 2).

• Clinical assessment: New fractures, vertebral pain, fall risk, and new 

or modifiable risk factors should be evaluated, together with confir­

mation of correct administration and treatment adherence.

• DXA: Assessment is recommended 12–24 months after treatment initi­

ation or modification, particularly in patients at high or very high risk. 

In stable, low-risk patients, assessments may be performed at longer 

intervals, provided that changes are interpreted within the context of 

technical and biological variability.13,14,16

• Bone turnover markers: These may be useful as early indicators of 

response and adherence, particularly with antiresorptive agents, al­

though their use is not mandatory in all patients.13,14,16,18

Clinical practice guidelines consider treatment response adequate 

when no new fractures occur and BMD increases, although the degree 

of increase has not been defined in absolute terms.13,14,16 Therapeutic 

failure is considered to have occurred when several successive fractures 

develop during treatment or when a new fracture occurs along with sig­

nificant BMD loss or the absence of expected changes in bone turnover 

markers, provided that adherence has been confirmed and secondary 

causes have been excluded.18,70 The occurrence of a single fracture does 

not necessarily imply treatment failure, but it should prompt reassess­

ment of treatment and risk factors, particularly in patients at very high 

risk who may require adjustment of the therapeutic strategy.

Antiresorptive agents have a clearly favorable benefit–risk profile in 

patients at high risk but require monitoring for very rare yet potentially 

serious adverse events.71−74

• Osteonecrosis of the jaw: Periodic dental assessment is recommended.

• Atypical femoral fractures: The development of groin or thigh pain 

should prompt radiologic evaluation.

• Hypocalcemia: This is a risk with denosumab and zoledronic acid in 

patients with vitamin D deficiency or advanced renal impairment.

The use of teriparatide was initially limited because of a theoreti­

cal risk of osteosarcoma observed in rats. Human surveillance studies 

conducted over more than 15 years have not shown an increased inci­

dence, although the drug remains contraindicated in patients with bone 

metastases or previous radiotherapy as a precaution.

Special clinical considerations

In premenopausal women and young men with a fragility fracture or 

low BMD, a secondary cause should always be excluded. Treatment of 

the underlying cause should be prioritized, and pharmacologic therapy 

should be reserved for selected cases.

In patients on chronic glucocorticoid treatment, preventive treat­

ment with bisphosphonates should be considered at lower BMD 

thresholds. Postmenopausal women and men older than 50 years re­

ceiving prednisone at doses ≥5 mg/day for ≥3 months should be treated 

throughout the period of exposure. In younger patients, the decision 

should be individualized according to the presence of previous fractures, 

BMD, and glucocorticoid dose.18

Conclusions

The management of osteoporosis should be based on individualized 

fracture-risk stratification. The presence of a fragility fracture and very 

high risk, particularly after recent vertebral or hip fractures, identify 

patients who should be prioritized for treatment. Antiresorptive agents 

remain the therapeutic cornerstone for most patients, whereas initial 

anabolic strategies may be considered in situations of very high risk. 

Treatment duration and sequencing require periodic reassessment and 

individualized planning, particularly with bisphosphonates and deno­

sumab.
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