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Abstract

With the growth of the aging population worldwide, osteoporosis represents a serious health problem, which implies
higher morbidity and costs, despite the continuous advances in treatment options. It involves both sexes, although
menopausal women are mainly affected. This article is a brief review of literature on current osteoporosis treatment

options.
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Introduction

By definition, osteoporosis is characterized
by low bone density and deterioration of
bone architecture, with an increased risk of
fragility fractures. According to the degree
of bone density loss, three situations come
to discussion: osteopenia, osteoporosis,
and severe osteoporosis. World Health
Organization defines osteopenia when bone
density drops below one standard deviation
(-1.0 to -2.5 SD) compared to normal young
adult bone density (> -1.0); osteoporosis
occurs when bone density drops < -2.5 SD;
severe osteoporosis is defined when a fragility
fracture occurs on osteoporotic bone [1].

Approximately 200 million women
worldwide are affected by different degrees
of osteoporosis. Interestingly, Riggs et al.
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reported that the total annual incidence of
osteoporotic bone fractures in women of all
ages exceeds the annual incidence of acute
heart failure in women over 29 years old, of
stroke in women over 30 and of breast cancer
in women of all ages [2]. Rosen et al. observed
that after the age of 5o, the incidence of
vertebral fractures increases dramatically,
followed by the incidence of hip fractures and
by the constant increase of forearm fractures
[3].

In their study on 2725 postmenopausal
women, Lindsay et al. calculated the relative
risk of subsequent vertebral fractures
depending on preexisting vertebral fractures
and found that the relative risk is as high as 7.3
inwomen with 22 previous fractures even in the
first year. The consequences of osteoporosis
on the patients’ quality of life are even worse
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when it comes to hip fractures [4]. Cooper et al.
reported that at one year after a hip fracture,
80% of the patients still had the impairment to
perform some routine activities by themselves,
40% could not walk by themselves, 30% had
permanent sequelae and 20% of the patients
died in the first year after osteoporotic hip
fracture [5].

In a larger study on 6459 postmenopausal
women of 55 to 81 years old, with a follow-up
period of 3.8 years, Cauley et al. calculated the
relative risk of death correlated to clinical bone
fractures. The highest relative risk was reported
forspinefractures (RR=8.6) and for hip fractures
(RR=6.7) [6]. Because osteoporosis has such an
impact on the quality of life, early diagnosis
and proper treatment are mandatory.

Diagnosis of osteoporosis

Early recognition of osteoporosis is of main
importance, becausethediseaseoccursinawide
variety of patients with comorbidities. Primary
osteoporosis occurs with aging and is of type
| (in patients > 5o-70 years old) and type Il (in
patients>7oyearsold). Secondary osteoporosis
comprises a large number of disturbances:
endocrine pathology, malignancies [7-10], side
effects of certain medical treatments, long-
term immobilization, chronic kidney disease
[12], and chronic inflammatory pathology.
Risk factors are genetic, gender-related,
ethnicity-related, dietary-related, smoking,
sedentariness, certain  chronic  therapy
(corticosteroids, heparin, antacids, and thyroid
medication) [12].

Clinical diagnosis

Most  patients are  asymptomatic.
Menopausal women encounter pain or notice
their pain only when dealing with complications
of osteoporosis. There are multiple sources
of pain in osteoporosis: local congestion
and hypoxia, micro-trabecular fractures,
compression fractures, stress fractures, rib
pain, paravertebral and inter-scapular-vertebral
muscle contractions, arthrosis due to regional
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bone deformities. Acute pain is usually caused
by micro-fractures due to minor trauma,
sudden movements, or mild to moderate
efforts. It usually has a sudden onset and a
high intensity and is alleviated by non-steroidal
anti-inflammatory (NSAIDs) medication and
rest. Chronic pain installs insidiously, has a slow
progressive evolution, becomes permanentand
it limits the patient’s effort capacity. It is usually
located to the spine and is augmented by the
orthostatic position. It associates fatigability, it
can disrupt the patient’s sleep, it can be initially
alleviated with NSAIDs, but these become
ineffective in time [13].

Hip joint

|

Shoulder joint

Fig. 1 X-rays in patients diagnosed with osteoporosis — note
important bone loss
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Paraclinical diagnosis

Bone mineral density (BMD) measurement
is the main tool to assess bone strength
(Z-scores), but in clinical practice, there are
also other skeletal and non-skeletal factors,
which contribute to the overall fracture risk.
These factors are included in the Fracture Risk
Assessment Tool (FRAX), which is a computer
algorithm made to estimate the 10-year
fracturerisk probability foramajorosteoporotic
fracture (hip, spine, humerus, and wrist).

Other imaging techniques that can be
used are: dual X-ray absorptiometry (DXA),
quantitative computed tomography (QTQ),
quantitative ultrasound (QUS) [14].

Biochemical markers of bone formation
and bone resorption can also be used. Alkaline
phosphatase, osteocalcin, PANP (Procolagen-
1N Peptide) are markers of bone formation.
Acid phosphatase, pyridinium  crosslinks,
deoxypyridinoline (DPD), and collagen type 1
cross-linked C-telopeptide (CTX) are some of
the novel used biochemical markers of bone
resorption. The only enzyme with a clinical
importance in bone pathology is alkaline
phosphatase. The other biochemical markers
are used in treatment monitoring, inidentifying
patients at risk of fragility fractures and in
verifying patients’ adherence to treatment. The
clinical application and use of these biomarkers
have certain limitations: they cannot
differentiate between cortical and trabecular
bone, they can reflect different stages of bone
formation and resorption, they cannot reflect
osteocyte activity, they give different response
according to various therapeutic agents, they
have a wide variability of methods used for
the same marker and they also have a wide
biological variability [15].

Treatment of osteoporosis

The aim of the treatment of osteoporosis
is to reduce moderate and high fracture risk.
When using FRAX, the estimate fracture risk is
assessed according to the patient’s risk factors,

40

epidemiological data, and medication taken.
The online system is linked to guidelines of
the National Osteoporosis Guideline Group,
which displays a treatment threshold and
aids management decisions. Treatment is
recommended to patients with a hip fracture
risk > 3% and with a > 20% risk for another
osteoporotic fracture [16].
Screening for osteoporosisis recommended
in patients over 65 years old and/ or in women
with a fracturerisk higherthanthat of a 65-year-
old Caucasian woman with no risk factors [13].

Non-pharmacological management and
prevention

An individual’s bone mineral density is
determined by many factors, such as heredity

and modifiable factors (diet, smoking,
exercise, endocrine status). Intrauterine
environmental factors (maternal nutrition,

vitamin D levels) influence the epigenetic
mechanisms underlying the development
of the fetal skeleton. Peak bone density is
achieved at the age of 30 and is a key predictor
of osteoporotic fractures at older age. Several
studies on children concluded that maternal
25(OH)D during late pregnancy was associated
with decreased bone mineral content in their
children at the age of 9 and also that regular
physical exercise in childhood improves bone
mass. A healthy lifestyle is recommended
further on, as bone density and muscle mass
begin to decline after the age of 30. An ideal
body mass index should be encouraged,
keeping in mind that both obesity and a low
BMl represent risk factors for osteoporosis and
fragility bone fractures. The elderly patients
have the highest risk of fractures, therefore
prevention of falling and mobility improvement
strategies are very important [17].

Pharmacological treatment

Before introducing medical treatment, the
patient must be given an appropriate diet, with
an optimal calcium and vitamin D intake.
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Calcium and vitamin D

Recent studies suggest that there is
a possible association between calcium
supplements and heart attack risk. Therefore,
the  National Osteoporosis  Foundation
recommends that calcium must be taken
primarily from food sources, with a total daily
intake of 1000mg-1200mg (total amount from
both food and supplements). Vitamin D daily
intake should be 400-80o0ui [18].

Selective Estrogen Receptor Modulators
(SERMs)

The most important factor contributing to
bone loss in post-menopause is the decrease
in estrogen. Hormonal replacement therapy
(HRT) is risky and controversial and is only
used with caution. It increased the risk for
breast cancer, cardiovascular and venous
thromboembolic events (VTE). Unopposed
estrogen replacement increased the risk for
stroke. Before using HRT, the risks and benefits
must be clear and must be kept in mind that
withdrawal from estrogen produces bone loss
[17]. A safer option are SERMs, which have an
agonist effect on the estrogen receptors in
bone and an antagonist effect on the estrogen
receptors in breast and brain. Studies proved
that raloxifene 6omg daily reduces the risk of
vertebral fractures by 30% over 3 years (The
MORE Study). Unfortunately, it increases
the risk for VTE and is contraindicated for
pre-menopausal women. NICE recommends
the use of raloxifene in secondary
prevention of osteoporotic bone fractures in
postmenopausal women who are intolerant or
have contraindications for bisphosphonates.
It can also be used in women with a high risk
for breast cancer and it has no effects on the
endometrium [19].

Bisphosphonates

Bisphosphonates are the treatment of
choice in osteoporosis for menopausal women.
They are synthetic analogues of naturally
occurring inorganic pyrophosphate, have a
strong affinity for mineral, and act at sites of
active boneresorptionand new boneformation.
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They are eventually covered by the new bone
and their action lasts for years. The most
common side effects of oral bisphosphonates
are gastrointestinal symptoms. Other side
effects are osteonecrosis of the jaw and atypical
femoralfractures[17].Balmetal.,,Wooetal.,and
other authors report atypical fractures of the
femoral diaphysis in postmenopausal women
taking alendronate [20,21]. Bisphosphonates
reduce the risk of typical femur fractures after
5 years treatment but increases the risk of
atypical fractures after 5 years. Therefore, the
length of the treatment is a matter of debate.
The major benefits of bisphosphonates therapy
are low risk for breast, colorectal, gastric cancer
risk, low stroke risk and a decrease in overall
mortality. The treatment is recommended
to menopausal women with a T-score <2.5 at
femoral cervix after 3-5 years of prophylaxis
for vertebral fractures and to women with a
vertebral fracture and a T-score of -2.0 [22].

Denosumab

Denosumab is a human anti-RANKL
monoclonal antibody, which helps inhibiting
osteoclastogenesis. Recommended dosage
is 6omg subcutaneous injection at every 6
months. It significantly reduces vertebral,
hip, and non-vertebral fracture risk in
postmenopausal women by 68%, 40%, and
20% after 3 years of administration. It is
contraindicated in hypocalcemia; therefore,
patients should have proper calcium and
vitamin D levels prior to and during treatment.
NICE recommends denosumab for primary
prevention of osteoporotic fractures in
postmenopausal women if bisphosphonates
are contraindicated [23].

The use of strontium ranelate was restricted
only to very few selected cases with severe
osteoporosis, with contraindications for all
other options, because of its high risk of severe
cerebrovascular disease and thromboembolic
events [17].

New developments

A monoclonal anti-sclerostin antibody and
a selective cathepsin K inhibitor have been
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tested in clinical trials with encouraging results,
but conclusions are currently under way [17].

Conclusions

Osteoporosis remains an important public
health issue, with its prevalence increasing with
the ageing population, despite the important
advances in diagnosis and treatment. FRAX
remains an important tool and treatment
should be given to all patients who score for
an increased fracture risk, according to specific
characteristics.  Usually,  bisphosphonates
followed by denosumab are the drugs of choice
for postmenopausal women with moderate
to high fracture risk. SERMs are an option for
younger postmenopausal women at a greater
risk for vertebral than hip fractures. Prevention
strategies should be applied as early as
possible, with a healthy lifestyle and a balanced
nutrition.
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