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Osteoporosis is a skeletal disease characterized by impaired 
bone density, bone mineral density (BMD), and bone strength, 
resulting in bone fragility and an increased risk of fractures1. 
A fracture is the worst outcome for patients with osteoporosis, 
as it increases morbidity and mortality in addition to increasing 
the risk of new subsequent fractures. The main cause of oste-
oporosis in women is estrogen deficiency secondary to meno-
pause2,3. Osteoporosis has a high prevalence and a social and 
financial impact. The prevalence of the diagnosis of osteopenia 
in postmenopausal women was present in 30–56.5% of the 
population, and osteoporosis enters the range of 14.7–43.4%4. 
Osteoporosis can lead to a major impact on public health, such 
as hospitalizations, surgeries with prostheses, temporary or per-
manent loss of mobility, and death2,3.

Although BMD is a strong predictor of fracture risk, there 
are patients who may fracture even without presenting osteo-
porosis in the bone densitometry exam, making it necessary to 
evaluate risk factors other than bone density. In this context, 
the FRAX (Fracture Risk Assessment Tool) tool brings together 
other risk factors for fracture prediction independent of BMD, 
such as the presence of previous fragility fracture, hip fragility 
fracture in the parents, current smoking, use of glucocorticoids, 
rheumatoid arthritis, secondary osteoporosis, and use of three 
or more units of alcoholic beverage per day1-4.

Interestingly, FRAX is an algorithm that analyzes all clin-
ical risk factors together and finally calculates the absolute 
risk of fracture in 10 years. Patients diagnosed with osteopo-
rosis or those at high risk of fracture by FRAX deserve drug 
treatment targeting bone mass gain and fracture prevention. 
Among the drug strategies are anti-resorptive drugs (bisphos-
phonates and denosumab) and anabolic agents (teriparatide and 

romosozumab), which must be associated with other measures, 
such as physical activity, calcium intake, preferably in the diet, 
and supplementation of vitamin D2.

The prevalence of osteoporosis increases with age, with 
a consequent increase in the number of fractures, either due 
to worsening of the bone structure, with thinning of the 
cortical bone, reduction of the trabeculae, and alteration of 
the bone microarchitecture, or due to the increased risk of 
falls, reduced lean mass, impairment of proprioception, and 
decreased visual acuity, among other factors. Osteoporotic 
fractures are those due to fragility, that is, low impact. Fragility 
fractures may be asymptomatic, mostly when occurred in the 
vertebral bodies with wedging, leading to height loss and 
dorsal hyperkyphosis5.

Annually, almost 9 million fractures occur worldwide due 
to osteoporosis, which corresponds to an osteoporosis-related 
fracture every 3 s, and of these fractures, 1.6 million are hip 
fractures. The world estimate is that there are about 500 mil-
lion people with osteoporosis, predominantly women, with 
an estimated fracture resulting from osteoporosis occurring in 
one in three women over 50 years and one in five men in the 
same age group5.

BMD is directly related to fracture risk. The loss of 10% 
of BMD in the spine is associated with twice the risk of frac-
ture, and the same loss of BMD in the hip leads to an increase 
in the risk of fracture by two and a half times. A previous frac-
ture increases the risk of a new fracture by 86%, mainly in the 
subsequent 2 years. Despite the financial cost, morbidity, and 
mortality associated with osteoporosis, evidence shows that up 
to 80% of women with fragility fractures are not diagnosed or 
treated for osteoporosis5.
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Assessing risk factors is a wise way to optimize resources for 
the best possible screening scheme. When the issue is fracture 
and refracture, the concept of the patient at imminent risk of 
fracture comes into play, a well-established situation whose 
intervention will be of great importance in the short term. In 
this concept, we have bone-related factors (mainly osteopo-
rosis) and factors associated with falls, including risks during 
fracture rehabilitation. Patients at imminent risk of fracture are 
postmenopausal women who have had a previous fracture in 
the last 2 years, patients who already have a diagnosis of osteo-
porosis and start using glucocorticoids, and frail elderly people 
with a history of frequent falls, including those with neurolog-
ical diseases or using psychoactive medications5,6.

In Brazil, the estimated cost of fractures related to oste-
oporosis in 2018 was 310 million dollars, with 61% of this 
cost attributed to lost productivity and 19% to hospitaliza-
tion (Figure 1). In a study involving four countries in Latin 
America, including Brazil, it was estimated that only 24% of 
patients with osteoporosis-related fractures received some type 
of drug treatment7,8.

To improve people’s health by reducing economic and social 
costs, multidisciplinary management, prevention of osteoporo-
sis, as well as its active search, population screening with var-
ious diagnostic tools and its secondary prevention are urgent 
in global public health5.

The first tool to assess fracture risk due to bone fragility 
is the clinical history. A good anamnesis makes it possible 
to identify classic risk factors as well as to suspect secondary 
causes that may contribute to a future fracture. BMD, usu-
ally performed by dual-energy X-ray absorptiometry (DXA), 
known as bone densitometry, is just one of several tools to 
stratify fracture risk9. It is not uncommon to observe in clin-
ical practice patients with fractures outside the osteoporosis 
range. An important epidemiological study10 demonstrated 

that most fractures occur in individuals whose T-score does not 
meet the conventional definition of osteoporosis (≤-2.5 SD) 
and therefore has low sensitivity when used alone for screen-
ing10. Glucocorticoid users, rheumatoid arthritis patients, dia-
betics, and long-term smokers are examples of patients whose 
risk of fracture is underestimated by DXA, since they present 
impairment of bone microarchitecture in addition to reduc-
tion of bone density11.

Considering that not all patients will have easy access to 
DXA, the FRAX was implemented as a mathematical algo-
rithm that brings together risk factors such as gender, age, use 
of glucocorticoids, presence of rheumatoid arthritis, current 
smoking, and history of parents with hip fracture, alone or in 
association with DXA of the femoral neck region. The FRAX is 
validated for women and men, 40–90 years old, and estimates 
in 10 years the absolute risk of hip fracture and major fractures 
(hip, proximal humerus, forearm, and spine)9.

FRAX has some limitations; among them, it does not 
include the presence of diabetes mellitus and it does not distin-
guish between smoking history or glucocorticoid dose. Thus, 
in Brazil, it is recommended to adjust the FRAX with the 
NOGG/UK (National Osteoporosis Guidelines Group) strat-
egy, accessed through the ABRASSO (Brazilian Association of 
Bone Evaluation and Osteometabolism) website (http://abrasso.
org.br/calculadora/calculadora)9.

In more than 10 years of use, it was observed that the cur-
rent FRAX also has important limitations because it does not 
reliably contemplate some patient profiles12. In fact, FRAX 
does not consider diabetic patients, fracture time, or glucocor-
ticoid dose. A patient who has had a recent fracture does not 
have the same risk as another who fractured more than 5 years 
ago13. A patient who uses glucocorticoids at a dose equivalent 
to prednisone 5 mg/day does not have the same risk as another 
who uses doses greater than 15 mg/day12.

There are also other factors known to increase the risk 
of fractures, such as chronic falls, chronic kidney disease, or 
the use of drugs with a negative impact on bone metabo-
lism14,15. Interestingly, it is possible to adjust FRAX for cer-
tain populations and even for patients who underwent TBS 
(Trabecular Bone Score), an image method that evaluates 
the bone microarchitecture of lumbar spine region. Some 
studies have already shown that the association of DXA and 
FRAX adjusted by TBS increases the number of individuals 
at high risk for osteoporotic fractures by up to 30% when 
compared to DXA alone11,16.

Therefore, it is essential to consider tools to carry out frac-
ture risk stratification more reliably, as well as evaluating the 
patient as a whole, considering genetic background, clinical, Figure 1. Osteoporosis in Brazil, financial cost. Adapted from Aziziyeh et al.6.
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and laboratory profiles. Attention should also be given to 
other environmental factors such as risk of falls, ability to 
perform physical activity, and nutritional support, as well 
as socioeconomic context and access to osteoporosis drugs. 
Figure 2 shows the fracture risk stratification criteria (low, 
moderate, high, and very high risk) and the main drug strat-
egies for each group17.
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