Pol. J. Appl. Sci., 2018, 4, 28-30

THE “SILENT KILLER” OSTEOPOROSIS.
HOW TO PREVENT IT
AND HOW TO LIMIT ITS COMPLICATIONS?
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Abstract: Osteoporosis is a disease affecting millions of people all over the world which had been defined as a
“disease characterised by low bone mass and microarchitectural deterioration of bone tissue, leading to enhanced
bone fragility and a consequent increase in fracture risk”. This definition has been modified. Now it is defined
as a skeletal disorder characterized by compromised bone strength which predisposes a person to an increased
risk of fracture, where clinical bone strength is estimated by an assessment of bone mineral density /BMD/. The
prevalence of osteoporosis is very high and varies by different regions. According to reliable sources osteoporosis
causes more than 9 million fractures annually worldwide where most occur in the Americas and Europe. There
are a lot of well-recognized osteoporosis causes and risk factors. This knowledge will aid in developing an effective
prevention strategy. In this review the current data about silent killer are discussed.
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Introduction

Osteoporosis has become one of the major public pro-
blems and is very often called: the silent killer, the silent
thief or the silent epidemic [1]. Recently, we can observe the
dramatic increase in the average life expectancy, and with
this fact, there is abundant evidence which shows [2] that
the prevalence of osteoporosis increases with age, and that
the age-related bone loss is significantly greater in women
than in men. In women, some hormonal alterations mostly
during the changes occurring at menopause contribute to
many of the major factors leading to osteoporosis. Ovarian
aging is a biological fact, and it results in a rapid and signi-
ficant decrease in 17B-estradiol secretion and consequen-
tly an increase in the secretion of cytokines which activate
osteoclasts finally leading to bone loss and microarchitectu-
ral deteriorations [3]. In many cases osteoporosis, literally
“porous bones”, has no clinical manifestations until there
is a fracture. The data presented in the report from 2015
have shown that in 2010 in Poland, there were 2,247,000
osteoporotic fractures in women and 463,000 in men. The
same report reveals that the cost of treatment of osteopo-
rosis and osteoporotic fractures was very high. Therefore,
the introduction of a preventive strategy as well as effective
treatment of osteoporosis is of great significance [4,5].

Pathophysiology of osteoporosis

Health care physicians and nurses need to understand
the basic mechanisms of bone physiology and pathophy-

siology in order to both prevent and treat this devasting
disorder [6-8]. Bone mass measured as bone mass den-
sity /BMD/ increases rapidly during childhood and ado-
lescence. To understand properly the pathophysiology of
osteoporosis medical care specialists should know that a
bone is living tissue and what is more important that its
strength depends upon the normal functioning of three bone
cells. It consists of osteoblasts, osteoclasts and osteocytes.
Osteoblasts and osteoclasts compose the functional multi-
central unit responsible for bone reconstruction and remo-
delling. With advancing age the time needed for osteoclasts
to resorb bone is measured in weeks, while the time needed
for osteoblasts to form bone is long measured in months.
The age-related bone loss is greater in women than in men.
In women the rapid bone loss takes place during the first
years after the menopause. In men the peak bone mass
(BMD), as measured by dual energy X-ray absorptiometry
(DEXA), is measured at 40 years and then bone loss acce-
lerates exponentially after 70. This fall in bone mass is the

result of functional activities of osteoclasts and osteobla-
sts [9-11]. In recent years, the molecular mechanisms which

regulate these cells have been discovered and described, but
in clinical practice the recognition of risk factors and the ef-
forts to prevent osteoporosis ought to be the main goal [12].
We should remember that osteoporosis has no clinical ma-
nifestations until there is a fracture. Hence, the disease is
described as the silent thief or silent killer.
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Risk factors of osteoporosis

There are many well-recognized factors that can con-
tribute to a greater possibility of the development of oste-
oporosis. These factors are divided into two large groups:

not modifiable which are out of our control and modifia-
ble which should be the subject of our prophylactic acti-

vity [13].
Not modifiable risk factors, including:

women — are much more likely to develop osteoporosis
than men;

age — the risk of osteoporosis is higher in older subjects;

race — white women are at greatest risk of osteoporosis;

family history — parents with osteoporosis increase an of-
fspring’s risk of developing the disease;

body frame size — it concerns people with small body
frames.

Modifiable risk factors, including;:

excessive alcohol consumption — more than two drinks
a day;

tobacco use — has been shown to diminish bone endu-
rance;

daily physical activity —simple non-pharmacological in-
tervention [14].

Other groups of risk factors must not be overlooked,
such as low calcium intake, eating disorders or gastroin-
testinal surgeries, administrating corticosteroids as well as

numerous other medical conditions.
Some endocrine factors can have an enormous impact.

They concern increased or diminished concentrations of cer-
tain hormones. Low oestrogen levels are the most dangerous
risk factor found mostly in women at menopause. Also, high
levels of thyroid gland hormones as well as overactive pa-
rathyroid and adrenal glands increase the risk of osteopo-
rosis [15].

It has been well-established that sex hormones play a
significant role in bone breakdown. To limit the progres-
sion of the silent killer we ought to be aware that irregular
periods in young women may be a warning sign of hormo-
nal disturbances that could increase the risk of osteoporo-
sis. Another situation, primary ovarian insufficiency, is not
common, but it is an important cause of ovarian hormone
deficiency. There are data that suggest that the number of
pregnancies have a negative effect on bone mass and la-
ter on may lead to osteoporosis and fractures. Prolonged
breast feeding can also influence the development of post-
menopausal osteoporosis. Hormonal replacement therapy,
especially with oestrogens, has a favourable impact on fe-
male bone health, but such treatment is not advised as the
main goal of the treatment. In clinical practice the aware-
ness of the risk factors of osteoporosis is the best way to

eliminate or prevent the disease. There are four very im-
portant areas that require special attention i.e. to provide
sufficient calcium and vitamin D support, to advise patients
to quit cigarette smoking and to reduce alcohol consump-
tion and to do regular exercise [16].

Diagnosis of osteoporosis

The precise diagnosis of osteoporosis should offer gu-
idance for the bone loss and fragility fractures. Nowadays,

both instrumental and biochemical tests are available. The
instrumental method for this purpose is a dual energy X-ray

absorptiometry (DEXA) which has become the most wi-
dely used technique. DEXA allows the assessment of BMD
(bone mass density, the amount of bone mass g/cm?) for
the whole skeleton or for specific parts of the body. DEXA is
usually performed at the level, of lumbar spine or proximal
femur [17,18]. We must remember that bone strength is also
influenced by bone quality and tissue properties, and these
parameters are currently evaluated by of some other availa-
ble radiological techniques [19]. The International Osteopo-

rosis Foundation recommends the use as markers of bone
formation different biological substances, but their estima-

tions are usually performed in specialized centres.
The assessment of fracture risk

From a practical point of view the proper assessment of
fracture risk allows the clinician to identify individuals who
need specific medication and to screen out those who do
not. The group of WHO experts prepared a report in which
they distinguished the most significant risk factors of frac-
tures: previous fracture, a parent’s fracture hip, smoking
cigarettes , treatment with Glucocorticoid, rheumatoid ar-
thritis, secondary osteoporosis, alcohol consumption exce-
eding three units per day and femoral neck BMD T score
of -2.5 or less. It has resulted in the establishment of an al-
gorithm to function as a FRAX calculator (WHO Fracture
Risk Assessment Tool). In Poland, a team from Cracow has
added a modification called the hand held FRAX calcula-
tor [20]. By using this devices we can calculate the 10-year
fracture risk and for practical purposes assign patients to
one of three groups: group 1 — patients with the high risk of
fracture, who need immediate treatment; group 2 — inter-
mediate group-patients who need densitometric verification
if the Frax score was calculated on the basis of BMI; group
3, — low risk group of patients who need neither treatment
nor further diagnosis [20]. There are a lot of publications
which state that the FRAX tool is not an ideal one, but
by its simplicity it currently is becoming the most popular
option [21,22]. In Poland, it is commercially available at a
low cost.
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