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Osteoporosis is defined as a systemic skeletal dis-
ease characterized by low bone mass and microarchi-
tectural deterioration of bone tissue with a consequent
increase in bone fragility and susceptibility to fracture
[1] (Figure 1). This definition, developed by interna-
tional consensus in 1993, accentuates two important
characteristics of osteoporosis: its adverse effects on
bone mass and microstructure, and fractures as its
clinical outcome. In 1994, diagnostic criteria were de-
fined by the World Health Organization (WHO) using
standard deviation (SD) scores of bone mineral den-
sity (BMD) related to peak bone mass in healthy young
women, with osteoporosis being defined as a BMD T
score of 2.5 or less and low bone mass (osteopenia)
as a BMD T-score between —1 and —2.5 [2]. Low BMD
is recognized as an important diagnostic criterion in
the pathogenesis of fragility fractures, and a tool that
can be used in epidemiological studies to evaluate the
prevalence of osteoporosis. However, the benefits of
BMD as a clinical benchmark for osteoporosis are lim-
ited, because BMD is only one of several important
risk factors for fracture, and the majority of fragility
fractures occur in persons with BMD values above the
defined threshold [3]. Bone density testing by dual en-
ergy X-ray absorptiometry (DXA) is a quantitative,
non-invasive, comparatively inexpensive, convenient
diagnostic procedure for osteoporosis.

Clinical diagnosis of osteoporosis is difficult, be-
cause the WHO definition using BMD alone may not
take into account other risk factors which indepen-
dently may cause fragility fracture, whilst fracture-
based criteria may exclude populations at risk who also
should be treated. More recently, fracture risk calcula-
tors, such as the FRAX® algorithm, developed by
Professor John Kanis and his team at the University of
Sheffield, have facilitated assessment of an individual’s
fracture risk using clinical risk factors such as age,
previous fractures, positive family history, etc. with
only partial consideration of BMD. In 2019, FRAX®

was available in 65 countries including 10 Asian, 35
European, 9 from the Middle East & Africa, 2 from
North America, 7 from Latin America, and 2 from
Oceania. Since 2018, Serbia also has a country-specif-
ic risk estimator in FRAX®. While it is important to

Figure 1. A. Normal vs. B. osteoporotic bone
Slika 1. A. Normalna i B. osteoporoticna kost
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Abbreviations
WHO  — World Health Organization
SD — standard deviation

BMD - bone mineral density
FRAX — fracture risk assessment
RCT —randomized controlled trial
[ON] — United States

have a reliable screening tool to identify high-risk pa-
tients for interventions, it is equally or more important
to have intervention thresholds appropriate for the
country or populations. FRAX® is now a part of 120
guidelines and many are using it for treatment decision
making even without BMD [4].

Osteoporosis has a systemic nature and because of
it associated increase in fracture risk is present at all
skeletal sites, although hip, wrist and spine are consid-
ered as prototypical osteoporotic fractures and they are
strongly associated with BMD reduction. However, the
incidence of all other fractures (non-hip, non-vertebral)
is much higher and collectively these fractures result
in more immense economic burden for the society [5].

Hip fractures, associated with pain and an inability
to put weight on the affected leg, usually require surgi-
cal treatment and are correlated with substantial decline
in functional status and quality of life, more than all
other types of fractures, high mortality (21% to 30%
of patients who experience a hip fracture die within 1
year), and consequent medical costs. An estimated 2.7
million hip fractures occurred in 2010 worldwide, of
which 1 364 717 (51%) were calculated to be poten-
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tially preventable (264 162 in men, and 1 100555 in
women), if osteoporosis (defined as a femoral neck T
score of — 2.5 SD or less) could be avoided [6].

Although various treatment modalities for oste-
oporosis have been shown to be highly effective, there
is evidence to suggest that only a minority of patients
receive treatment. At the turn of the century, 9 million
fragility fractures occurred annually. This included 1.6
million hip fractures which impose a devastating bur-
den on sufferers and their families, and all too often
result in premature death. The 1.4 million individuals
who sustained vertebral fractures endure back pain,
loss of height and many other adverse effects on the
quality of their lives. The cost that osteoporosis im-
poses on healthcare budgets is staggering. In 2010, the
European Union countries spent € 37 billion (US$ 40
billion), while in 2015 the United States (US) spent US$
20 billion [7]. A recent report issued by the US Na-
tional Osteoporosis Foundation estimated that 2 million
Americans had 2.3 million osteoporotic fractures in
2015, with only 9% undergoing BMD testing within 6
months of the fracture. During the first 2 — 3 years
after fracture, a succeeding fracture occurred in 307
000 of these individuals incurring a cost of more than
6.3 billion US dollars [8].

This untreated population with osteoporosis is re-
ferred to as ‘the osteoporosis treatment gap’, and recent
studies have sought to introduce interventions to reduce
it [7]. Despite the introduction of fracture risk assess-
ment tools, and variety of available drugs, there has been
a reduction in prescribing treatment for osteoporosis in

Table 1. Anti-fracture efficacy of approved treatments for postmenopausal osteoporosis

Tabela 1. Antifrakturna efikasnost osteoporotskih lekova

Available at http://www.worldosteoporosisday.org/sites/default/ WOD-2019/resources/compendium/2019-I0F-Compendium-of-Osteoporosis

Effect on vertebral Effect on non-vertebral ~ Effect on hip frac-
fracture risk/Efekat na  fracture risk/Efekat na  ture risk/Efekat na
vertebralne frakture nevertebralne frakture prelome kuka
Alendronate/Alendronat * + +
Risedronate/Risendronat + + +
Ibandronate/Ibandronat * - -
Hormone replacement therapy * + +
Hormonska supstituciona terapija
Zoledronic acid/Zolendricna kiselina * + +
Raloxifene/Bazedoxifene * - -
Raloksifen/Bazedoksifen
Teriparatide/Teriparatid T t -
Abaloparatide/Abaloparatid + + -
Denosumab/Denosumab + + +
+ +1 +1

Romosozumab/Romosozumab

Legend: + significant reduction of fracture in randomized placebo-controlled clinical trials (RCTs) of variable duration (18 months
to 6.8 years); - not demonstrated in primary risk; +1 in sequence with alendronate vs alendronate alone

Note: results from subgroup and post-hoc analyses or meta-analyses have not been considered.

As of September 2019, romosozumab has been approved in Australia, Canada, Japan, South Korea and the United States of America.

Abaloparatide has been approved in the United States of America.

Legenda: + znacajno smanjenje incidence preloma u randomizovanoj placebo kontrolisanim klinickim studijama (RCT) razlicite
duzine trajanja (od 18 meseci do 6,8 godina); - Nije dokazano u RCT; +1 u sekvenci sa alendronatom u odnosu na primenu samo

alendronata

Napomena: rezultati subgrupa i post-hok analiza ili meta-analiza nisu uzimane u razmatranje.
Od septembra 2019. godine Romosozumab je registrovan u Australiji, Kanadi, Juznoj Koreji i Sjedinjenim Americkim Drzavama. Aba-

loparatid je registovan u Sjedinjenim Americkim Drzavama.
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some developed countries, United Kingdom and United
States of America included [9, 10]. This trend may re-
flect inadequate spotlighting in the mass media of rare
adverse events associated with bisphosphonate use, such
as osteonecrosis of the jaw and atypical femoral frac-
tures [7]. There is, however, little evidence to suggest
that the risk of these adverse events is significantly
higher in individuals taking bisphosphonates for 10
years, compared to age-matched controls [11].

In order to increase identification of individuals
at risk of fracture, prescribing rates of osteoporosis
drugs, and thus reduce the osteoporosis treatment
gap, vigorous screening programs are required. The
WHO recommends that individuals be identified as
either at high, medium or low risk of fracture. Fol-
lowing this, they recommend that high-risk indi-
viduals be considered for treatment, low-risk indi-
viduals not be recommended for treatment and me-
dium-risk individuals be further assessed with a
measurement of BMD [2]. Studies and trials from
different countries and regions (Aberdeen, COSHI-
BA, ROSE and SCOOP) had major findings pointing
out that allocation to screening increased the pre-
scription of osteoporosis medications, reduced frac-

Scheme 1. Endocrine Society Guideline Update
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ture incidence and risk of fracture (any site) in the
screened groups [12—15].

The role of calcium supplementation, with or
without vitamin D, has been the subject of consider-
able scientific debate in the literature during the last
years. In the 2019 Compendium, on the basis of the
current evidence, the International Osteoporosis
Foundation and the European Society for Clinical
and Economic Aspects of Osteoporosis, Osteoar-
thritis and Musculoskeletal Diseases recommended
that calcium and vitamin D supplements are gener-
ally appropriate for those with a high risk of calcium
and vitamin D insufficiency and those who are re-
ceiving treatment for osteoporosis [7]. The objective
of treating osteoporosis is to reduce the likelihood
of fragility fractures by strengthening the skeleton
and decreasing the fall frequency, or both. Healthy
life style (good nutrition, regular physical activity,
unfavorable lifestyle habits avoidance) are recom-
mended for all patients at risk of osteoporosis. Dur-
ing the last three decades, a broad range of thera-
peutic options have become available to reduce risks
of fragility fractures. These medicines are available
in a uniquely flexible array of dosing regimens,

Shema 1. Dopunjeni vodic¢ Endokrinoloskog drustva

All Postmenopausal Women
1) Lifestyle and nutritional optimization for bone health especially calcium and vitamin D
2) Determine the 10-year fracture risk according to country-specific guidelines
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Available at https://academic.oup.com/jcem/article/104/5/1595/5418884
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which includes daily, weekly or monthly oral tablets,
daily, three-monthly and six-monthly injections, or
annual infusions [7]. The anti-fracture efficacy of
the most commonly used agents for postmenopausal
osteoporosis is summarized in Table 1.

The Endocrine Society has updated treatment
guidelines for osteoporosis in postmenopausal women
to include or alter treatments with romosozumab, selec-
tive estrogen receptor modulators, menopausal hor-
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mone therapy and tibolone, calcitonin, and calcium and
vitamin D. The update was published in February this
year in The Journal of Clinical Endocrinology &Me-
tabolism. It was issued, in part, due to the recent ap-
proval of romosozumab, a monoclonal antibody target-
ing sclerostin. The treatment was approved by the
United States Food and Drug Administration, the Eu-
ropean Medicines Agency, and Health Canada [16]
(Scheme 1).
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