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Abstract

Osteoporosis is the most common metabolic bone disease. It is characterized by low bone mass and micro-architectural
deterioration of bone tissue, leading to enhanced bone fragility and a consequent increase in fracture risk. Osteoporosisis an
asymptomatic disease and is an important public health issue because of its clinical expression in age-related fractures. In
Iran it is estimated that the prevalence of osteoporosis among women who older than 50 years old is 6 percent which isless
than other countries such as Canada and Japan. The estimated lifetime risk of hip fracture for white women at age 50 years
is about 16 percent (versus five percent for men). The incidence of fall related hip fracture in Iran in 2003 in male and fe-
male was respectively 20.6 and 17.5 per 100,000 person-year which isincreased significantly in old people. Nowadays, sev-
eral treatments are available and more are being developed. Currently available drugs are anti-resorptive which focus on
decreasing bone turnover. Newer therapies with the aim of increasing bone formation are being studied. This document out-

lines all aspects of osteoporosis "especialy in Iran "including risk factors, diagnosis, prevention and treatment.
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Introduction

Osteoporosis is "a disease characterized by low
bone mass and micro-architectural deterioration
of bone tissue, leading to enhanced bone fragil-
ity and a consequent increase in fracture risk"
(1, 2). Itis asymptomatic, and an important pub-
lic health issue because of its clinical expres-
sion in age related fractures (3).

Osteoporosisis an important cause of morbidity
and mortality in elderly people. There are sev-
eral risk factors for osteoporosis and its danger-
ous complication "fragility fracture", which some
of these could be prevented. The World Health
Organization (WHO) definesfragility fracture as
“a fracture caused by injury that would be in-
sufficient to fracture normal bone. Clinically, a
fragility fracture may be defined as one that oc-
cursas aresult of minimal trauma, such asafall
from a standing height or less, or no identifiable
trauma (4). Because osteoporosis is a multifac-
torial condition, its prevention and management

is complex. From prevention to treatment of es-
tablished disease, the god isto intervene as early
as possible to ensure preservation of bone mass
and structural integrity of the skeleton, thus pre-
venting fragility fractures.

Risk factors for osteoporosis and osteoporotic
fracture  Osteoporosis may be either primary
or secondary. Main risk factors for bone loss
are increasing age, female gender, low body
weight, Caucasian race (5). Secondary causes
of osteoporosis are seen in Table 1. Some risk
factors like vitamin D deficiency (6, 7) seem to
be a worldwide problem, reported from 4-80%
in different parts of the world (8, 9). Otherslike
thalessemia are more important in some coun-
tries (10), but some studies also investigated the
relations between bone loss and other factors,
like diastolic blood pressure (11), tea consump-
tion (12), soy intake (13) and zinc level (14).
The most important risk factors for fragility
fracture are asfollows:
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Table 1: Secondary causes of osteoporosis

Medications

Glucocorticoids for >6 months

Excessive thyroxine doses

L ong-term uses of certain anticonvulsants (e.g.phenytoin)
Cytotoxic Agents

Immunosuppressives (e.g. cyclosporine)

Genetic disorders
Thalassemia
Hemochromatosis
Hemophilia

Disorders of calcium balance
Hypercalciuria
Vitamin D deficiency

Endocrinopathies

Type 1 diabetes mellitus

Cushing's syndrome

Primary hyperparathyroidism
Hyperthyroidism

Gonadal insufficiency (primary and secondary)

Gastrointestinal diseases

Total gastrectomy

Malsbsorption syndromes (e.g, celiac disease)
Chronic liver disease (e.g, primary biliary cirrhosis)

Other disorders and conditions
Multiple Myeloma

Lymphoma and leukemia
Systemis mastocytosis
Rheumatoid Arthritis

Chronic renal disease

Bone Mineral Density (BMD) Inthe absence
of methods of measuring bone quality, the diag-
nosis of osteoporosis tends to be made on the
basis of low bone density. WHO has established
an operational definition of osteoporosis based
on BMD, commonly expressed as a T-score. A
T-score represents a patient’ s bone density ex-
pressed as the number of standard deviations
(SDs) above or below the mean BMD value for
a normal young adult population of the same
sex and race (2). A meta-analysis by Marshall
and colleagues (15) of some of the earlier stud-
ies probably still represents the best estimate.
BMD is clearly the most readily quantifiable
predictor of fracture risk in who have not a his-

tory of apathologic fracture. Any standard devia-
tion of BMD below a baseline level- that is peak
bone mass or mean for the reference population
of the person's age and sex- doubles the fracture
risk, approximately. This risk should always be
viewed in the context of the person's age.

Prior fragility fracture = The effect of osteo-
porosis on the skeleton is systemic and individu-
als who sustain a fragility fracture are at sub-
stantially greater risk of sustaining another frac-
ture of a different type (16-21). The increased
risk is 1.5 to 9.5-fold depending on age at as-
sessment, number of prior fractures and the site
of theincident fracture (22-25). The presence of
avertebral fracture increases the risk of asecond
vertebral fracture at least 4-fold (24, 26). Verte-
bral fractures are dso indicators of increased risk
of fragility fractures at other sites, such asthe hip
(27). Patients with a history of vertebral frac-
ture have a 2.3- fold increased risk of future hip
fracture and 1.4-fold increase in risk of distal
forearm fracture (28). Similarly, wrist fractures
predict vertebral and hip fractures. Patients with
a hip fracture are at increased risk of a second
hip fracture. Pooling the results from all studies
(women and men) and for all fracture sites, the
risk of subsequent fracture among those with a
prior fracture at any siteis 2.2 times that of peo-
ple without a prior fragility fracture (95% confi-
dence interval 1.9-2.6) (20).

Age  Worldwide, elderly people represent the
fastest growing age-group, and the yearly num-
ber of fracturesislikely to rise substantially with
continued aging of the population. Thus even if
age-adjusted incidence rates for hip fracture re-
main stable, the estimated number of hip frac-
tures worldwide will rissand ageis clearly ama-
jor contributor to fracture risk (16, 25, 29, 30).
By the end of the first postmenopausal decade,
half of white women have osteopeniaor osteopo-
rosis (31). 80% of hip fractures occur in women
and 90% in people older than 50 yr. Most wrist
fractures happen in women, 50% of whom are
older than 65 yr (28).

Family history of osteoporotic fracture  This
factor has been best studied with respect to hip
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fracture. The study of osteoporotic fractures iden-
tified a maternal history of hip fracture as a key
risk factor for hip fracture in a population of
elderly women (16). A history of hip fracturein
amaternal grandmother aso carries an increased
risk of hip fracture (32). Genetic influence on
osteoporosis and BMD is extremely important;
it has been estimated that heredity accounts for
50 to 80% of the variability in BMD (5). Genetic
influences on bone have been the subject of ma-
jor scientific investigations, and anumber of genes
have been associated with osteoporosis. How-
ever, these discoveries have not yet resulted in a
clinical application in the diagnosis and treat-
ment of osteoporosis at the practitioner level.
Falls Because fractures are frequently associ-
ated with falls, a history of fals or factors that
increase the risk of falling should be included in
risk assessment. Risk factors for falling include
those associated with general frailty, such asre-
duced muscle strength (inability to rise from a
chair without assistance), impaired balance and
low body mass. Reduced visual acuity also in-
creases risk of falling (16). In various countries
and cultures there are different risk factors for
falling (33). It should be noted that falls cause
fractures irrespective of whether a patient has
osteoporosis, but a person who has osteoporosis
is at even greater risk of fracture if he or she
also has a propensity to fall. Most hip fractures
take place after a fall (28), but only about a
quarter of vertebral fractures result from falls,
and most result from routine activities such as
bending or lifting light objects (34).
Glucocorticoid use  Systemic glucocorticoid
therapy lasting more than 2 to 3 mo for any rea-
son disorder is amagjor risk factor for bone loss
and fracture, particularly among postmenopausal
women and men over age 50 (35). Most reviews
and guidelines focus on a daily dose of predni-
sone of more than or equa to 7.5 mg (or equiva
lent) as the threshold for assessment and clini-
cal intervention to prevent or treat glucocorti-
coid-induced osteoporosis.

Peak bone mass TheBMD a any age is deter-
mined by the peak bone mass (PBM) achieved,

the subsequent rate of boneloss, and age a which
that |oss begins. Peak bone massis prmarily de-
termined by genetics but may also be modified
by other factors such as physica activity, diet (in-
adequate calcium intake), concomitant diseases
(hyperthyroidism), and adverse lifestyle practices
(smoking). Thelevel of peak bone mass achieved
at skeletal maturity is a major determinant of
bone mass in later life and is therefore a factor
in the ultimate devel opment of osteoporosis (31).
Intrauterine development has also been impli-
cated, a factor in the peak bone mass achieved,
asthere is an association between birth weights,
childhood growth rates, and peak BMD (36, 37).
Bone loss  Involutional bone loss startsin 35
to 45 yr in both sexes, but thisis accelerated af-
ter the menopause in women. During the 5 to 7
yr of menopause, women lose 5 to 7% of their
bone strength. This accelerated loss is, in ad-
dition, age-related, 0.5 to 1% per year loss in
men and women beginning around age 40 (5)
and bone loss then continues until the end of
life. One of the important causes of osteoporo-
sis in women is the loss of sex steroids at the
menopause, which leads to increased bone turn-
over and bone loss. Sex steroids are also impor-
tant in men (38). Studies show that BMD and
the prevalence of vertebral fracture in men are
related to serum estradiol, but not to serum tes-
tosterone (39, 40). It is therefore possible to
produce a unified hypothesis about bone loss in
men and women.

Peak Bone Mass and Prevalence of Osteopo-
rosis in Iran: Iranian Multicenter Osteoporo-
sis Study (IMOS) [ranian Multicenter Os-
teoporosis Study (IMOS) was developed by En-
docrinology and Metabolism Research Center of
Tehran University of Medical Sciences (EMRC-
TUMYS) and Ministry of Hedlth and Medical Edu-
cation in 2000. The aim of this study was to de-
termine the norma range of BMD in Iranian popu-
lation. Other aims of this study were assessing
the current calcium and vitamin D statusin Iran,
evaluating different educational programs and
food fortification, screening, treatment and follow
up of patients in osteoporosis clinics. The sub-
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jects were more than 6000 normal persons, 20
to 76 yr old, without special risk factor for osteo-
porosis, randomly selected by cluster sampling
from citizens of various cities of different alti-
tudein Iran.

This study showed that peak bone mass of Iranian
females is higher than Japanese (41), Canadian
(42), Hong Kong (43) and Lebanese females (44)
and lower than Americansin spinal region (45).
IMOS results showed that age, female sex and
menopause are risk factors for osteoporosis in
normal population that do not have other risk
factors of osteoporosis (33).

Technological assessment of osteoporosis

Dual energy X-ray Absorptiometry (DXA)
BMD measurement by dual energy x-ray ab-
sorptiometry (DXA) is the gold standard for the
diagnosis of osteoporosis, and important sites
for measuring the risk of osteoporotic fractures
are spine and hip (2). These central sites are
also more likely than peripheral sites to show a
response to trestment and are preferred for base-
line and serial measurements. BMD testing should
be performed on (46):

1- All women aged 65 and older regardless of
risk factors

2- Postmenopausa women under age 65 with one
or more risk factors in addition to being white,
postmenopausal, and female

3- Postmenopausal women who present with
factures

Ultrasound The role of Quantitative Ultra-
Sound (QUYS) in the screening and treatment of
osteoporosis remains unclear. Thereis not agood
correlation between QUS and DXA in diag-
nosis of osteoporosis (47, 48) so it seems that
QUS methods are not good replacement for
DXA, but they may be used as screening meth-
ods for osteoporosis. It needs defining cut-off
points for diagnosis of osteoporosis with QUS
methods. Two studies, in Iran, defined T-scores
equal to -1.0 and -2.0 as cut-off points for diag-
nosis of osteoporosis with QUS of heel and pha-
lanx, respectively (49,50).

Vitamin D deficiency  Vitamin D is an essen-
tial element for establishing and maintaining bone

structure. The main source for vitamin D is
produced by UV light (51, 52). Prevalence of vit
D deficiency is rare in USA and reported from
410 40% in European countries (9), but the stud-
ies carried out in the preceding two decades have
shown a high prevalence of vitamin D deficiency
in tropical countries such as China (53), Turkey
(54), India (55), Iran (56) and Saudi Arabia (57-
60) that varied between 30 to 93%. Of course
the majority of these studies were limited to spe-
cific age and sex groups. Therefore, elucidation
of vitamin D status at the community level and
in different climates of a country seems essen-
tial. One of the important aims of IMOS was as-
sessing the current calcium and vitamin D status
in Iran. 25(0OH)D equal or less than 12.5 nmol/I
was considered as severe vitamin D deficiency
and vitamin D more than 12.5 nmol/l and less
than 25 nmol/lI was considered as moderate de-
ficiency (61). In one study in Iran, PTH changes
in various vitamin D serum levels were applied
to detect mild vitamin D deficiency which has 25
(OH)D more than 25 nmol/l and less than or
equal to 35 nmol/l. Threshold for mild vitamin
D deficiency was measured by applying PTH
changes in different serum levels of 25(0OH) D.
Considering above assumptions, 81.3% of sub-
jects had vitamin D deficiency and prevalence
of severe, moderate and mild vitamin D defi-
ciency was 9.5%, 57.6% and 14.2% respectively.
In the present study sun exposure was not sig-
nificantly different between subjects with vita-
min D deficiency and those with normal vita
min D status (8). This high level of vitamin de-
ficiency may be dueto air pollution that prevents
enough UV exposure to skin. Insufficient vita-
min D intake is another hypothesisfor high preva-
lence of vitamin D deficiency in Asiaand Iran.

Vitamin D Fortification of Milk  Establish-
ment of a system for fortifying milk with vita-
min D occurred in Tehran in 2003, and a pilot
study with multicenter, double blind RTC de-
signing showed effectiveness of the method in
significant increase in vitamin D level of serum
of participants that were in different age groups
(infants, youth and middle ages and old peo-
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ple). The program will continue to extensive
use of fortified milk in Iran (62).

Osteoporotic Fractures  There is substantia
variation in hip fracture rates between popula-
tions, and hip fracture has been used as an
international index of the frequency of osteopo-
rosis. Hip fracture risk is low in Asian and
Latin American populations and rates seem to
be lower in rura areas than in urban areas in
any country (28). The incidence rate of fal re-
lated hip fracturein Iran in 2003 in male and fe-
mal e were respectively 20.6 and 17.5 per 100,000
person-year which is increased significantly in
old people (33). Geographical variation in the
prevalence and incidence of vertebral fractures
seems to be substantially less than that for hip
fracture.

Burden of Osteoporosis Osteoporaotic frac-
tures impose a major economic burden on
health-care systems worldwide. The annual cost
of osteoporosis fractures in England and Wales
is £1.7 billion and in the United States is over
$14 billion (63) and about $30 billion in the
European Union (64). In Iran, with over 70 mil-
lion populations, one study about burden of os-
teoporosis, in 2004, showed that Disability Ad-
justed Life Years (DALYs), attributable to os-
teoporosis, is 36761 yr with 17619 yr belongs
to females and 19143 yr to males (33).

The effect of fractures on surviva is dependent
on fracture type. The mortality ratein an elderly
person with hip fracture approaches 20%. The
risk of death is greatest in the first 6 mo after
the fracture and decreases over time. However,
few of these deaths are directly attributable to
hip fracture; most result from chronic illnesses
that lead to both fracture and early death (28).
In those who survive half of them have perma-
nent disability in the all of remained time of
their lives (65). However, in patients suffering
vertebral fractures secondary to mild to moder-
ate trauma only 8% of the deaths were thought
to be due to osteoporosis. It is thought that a
significant proportion of the excess mor-tality
in patients with vertebral fractures is due to the
presence of co-morbid conditions.

Prevention and treatment of osteoporosis
Prevention and treatment of osteoporosis con-
sists of non-pharmacologic and pharmacologic
therapy (66). From prevention to treatment of
established disease, the goal is to intervene as
early as possible to ensure saving of bone mass
and to preserve structural integrity of the skele-
ton, thus preventing fragility fractures.
Non-pharmacologic Measures The results
of large prospective RCTSs, carried out over the
last 10 yr, have helped guide our therapeutic
options, which include non-pharmacologic ap-
proaches that should be recommended for all
patients, they include: diet, exercise, and cessa
tion of smoking. In addition, affected patients
should avoid, if possible, drugs that increase
bone loss, such as glucocorticoids. Since most
fractures happen as aresult of falls, attention to
reducing the risk of falls seemsimportant.

Diet  Adeguate calories, calcium and vitamin
D through diet or supplements, taken together,
are essential adjuncts to osteoporos's prevention
and treatment (10). Calcium supplementation
alone provides small beneficial effects on bone
mineral density throughout postmenopausal life
and might slightly reduce fracture rates (67). A
meta-analysis concluded that vitamin D reduced
the risk of hip fracture by 26% and non-verte-
bral fracture by 23% in a dose-dependent man-
ner in individuas with vitamin D deficiency (68).
However, Calcium and vitamin D should not be
used as the sole treatment of osteoporosis.
Macronutrients- protein, fatty acids, dietary fi-
ber  The effect of essential fatty acids or die-
tary fiber on BMD or fracture risk is uncertain.
Protein intake may be an important component
of the diet, particularly in women who already
have osteoporotic fractures. Increasing protein in-
take among those who have inadequate dietary
protein has a positive effect on the risk of hip
fracture in men and women (69).

Diet-related lifestyle factors- coffee, tea and
salt Heavy caffeine ingestion (more than 4
cups coffee/day) is significantly associated with
hip fracture in men and women (70), but this ef-
fect is not seen with tea (12). The effects of so-
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dium on BMD are equivocd; however, in studies
in which sodium intake is measured properly,
thereisadgnificant negative effect when daily in-
take exceeds 2100 mg (90 mmol) (71). Increas-
ing fruit and vegetable intake can be effective
in prevention of osteoporosis. Serum osteocal-
cin level in those who consumed more than 400
grams of fruits and vegetable daily was signifi-
cantly lower than in the others (72).

Physical activity and falls prevention

Weight bearing exercise enhances bone devel-
opment in children and adolescents and may slow
bone loss attributable to disuse in elderly per-
sons. In addition, regular exercise promotes mo-
bility, agility, and muscle strength, all of which
may help prevent falls. Women with osteoporo-
sis should exercisefor at least 30 min three times
aweek.

Cessation of smoking ~ Smoking may negate
the beneficial effect of estrogen therapy in
postmenopausal women (73). Cigarette smok-
ers tend to be thinner, undergo earlier meno-
pause, have increased catabolism of endoge-
nous estrogen, and experience more fractures.
Smoking cessation is strongly recommended.
Monitoring the response to therapy There
are severa approaches to monitoring therapy,
one of themis serial BMD. Thisis an important
issue because up to one-sixth of women taking
estrogen or aendronate continues to lose bone
(74). Bone density measurement can be repeated
after one year of therapy. However, follow-up
measurements at a single site may be mislead-
ing. Thus, both spine and hip mineral density
should be measured. If there is a significant de-
crease at both sites after one year, therapy can
be modified. If there is loss at one site and no
change or an increase at the other site, the
measurements should be repeated in one year.
Drug Therapy Currently available drug
therapies are amost anti-resorptive and focus
on decreasing bone turnover but newer drugs
aimed at increased bone formation. Postmeno-
pausal women with osteoporosis or who is high
risk for the disease should be considered for
drug therapy. Particular attention should be paid

to treating women with a recent fracture, in-
cluding hip fracture, because they are at higher
risk for a second fracture.

Bisphosphonates  recent trials of the bisphos-
phonates consistently provide the best evidence
of efficacy in preventing both vertebral (40 to
50%) and nonvertebra (20 to 40%) fractures (75).
The newer nitrogen-containing bisphos-phonates-
alendronate and risedronate- should be consid-
ered as first line therapy for postmenopausal
women with established osteoporosis who are at
high risk for fracture. Several studies have dem-
onstrated the long-term efficacy of alendronate
in women with osteoporosis (76). Benefits of
bisphosphonates on fracture endpoints are proven
by randomized controlled trids only for the first
4-5 yr of treatment, and the optimum duration
of therapy remains unclear (77-82). However,
pill-induced esophagitis and esophageal ulcers
can occur, and may be disabling and require hos-
pitalization or rarely lead to esophageal stric-
ture (83), therefore alendronate should be dis-
continued in patients who develop any symp-
toms of esophagitis and it should not be given to
patients with active upper gastrointestina disease.
Combination alendronate/estrogen therapy
Although estrogen or bisphosphonate therapy in-
hibits bone resorption, they do so through dif-
ferent mechanisms (84). Thus, their effects may
be additive. Therefore some experts recommend
combination therapy only in women who continue
to lose bone on monotherapy or whose osteopo-
rosisisunusually severe.

Alendronate/PTH Because teriparatide
stimulates bone formation and bisphosphonates
reduce bone resorption, it has been hypothesized
that combining the two therapies would increase
bone density more than either therapy aone. How-
ever, previous treatment with alendronate re-
sulted in an attenuated bone mineral density re-
sponse with teriparatide, whereas in those treated
with previous raloxifene, the bone minera den-
sity response was no different than in treatment-
naive patients (85).

Risedronate Risedronate reduces the inci-
dence of spine fractures by 40% and hip and non-
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spine fractures by 30% (46). The risk of upper
gastrointestinal side effects with risedronate ap-
pears to be low, even in patients with a history
of esophageal disease.

Estrogen/progestin therapy Estrogen-pro-
gestin therapy is no longer afirst-line approach
for the treatment of osteoporosis in postmeno-
pausal women because of increased risk of breast
cancer, stroke, venous thromboembolism, and
perhaps coronary disease (86). Hormone Replace-
ment Therapy (HRT) in postmenopausal women
is efficacious in halting bone loss and increas-
ing BMD at all measured sites. HRT is impor-
tant in women whose menopause occurs before
age 45 yr. Other possible indication for estrogen-
progestin in postmenopausa women includes
women with an indication for antiresorptive ther-
apy who cannot tolerate the other drug. While
fracture data had been lacking for estrogen re-
placement compared with bisphosphonates and
SERMSs, in the Women's Health Initiative com-
bined estrogen-progestin treatment reduced ver-
tebral and nonvertebral fracture risk (87).
Selective estrogen receptor modulators
Sdlective Estrogen-Receptor Modulators (SERMS)
are non-hormonal agents that bind to estrogen
receptors with an affinity equivalent to that of
estradiol, but they have estrogen agonist effects
in some tissues and antagonist effects in others
(88). Raloxifene isthe only SERM that has been
approved for the prevention and treatment of
osteoporosis. It istaken asasingletablet (60 mg/
day) without regard to meals, calcium and vi-
tamin D supplements or time of day. Raloxifene
has estrogen-agonistic effects on bone and lipid
metabolism and estrogen antagonistic effectsin
the breast and uterus.

Raloxifene significantly increases BMD at the
lumbar spine and femoral neck and reduces the
bone turnover markers and it is efficacious in
preventing vertebra fractures in postmenopausa
women (30 to 40%) with osteoporosis (80, 81)
but raloxifene has not yet been shown to be
efficacious in preventing non-vertebral fractures.
The risk of venous thromboembolic appears
to be comparable to that of estrogen and it in-

creases the risk of venous thromboembolism (89).
Raoxifene has no beneficial effect on vasomo-
tor symptoms and may increase their incidence
(90). Since the antiresorptive effects of raloxifene
are less than those of bisphosphonates, we re-
serve the use of this drug for patients who can-
not tolerate alendronate and/or risedronate. How-
ever, some clinicians use raoxifene as their first-
line drug because of the potential added benefit
of lowering breast cancer risk.

Parathyroid hormone Intermittent admini-
stration of recombinant human PTH stimulates
bone formation more than resorption (91). PTH
increases spine bone density and decreased ver-
tebral fracture risk (65%) and possibly nonver-
tebral fracture risk (54%) as well (92). Teri-
paratide (Forteo) has been approved by the
FDA for use in women and men at "high risk"
for fracture, including those with a previous
osteoporotic fracture, multiple risk factors for
fracture, or failed previous treatment. The main
adverse effects of PTH were nausea, headache,
and hypercalcemia (92).

Calcitonin A less popular choice for treat-
ment of osteoporosis is nasal calcitonin, 200
IU/day. Although its precise physiologic rolein
adult health is not well understood, at pharma-
cologic dose levels calcitonin inhibits osteocl ast
activity and, thus, acts as an antiresorptive agent.
Nasal calcitonin isefficaciousin preventing ver-
tebral fractures in postmenopausal women with
severe osteoporosis and with the use of calci-
tonin BMD at the hip and the spine is main-
tained or minimally increased and it has not
been shown to be efficacious in preventing non-
vertebral fractures (93). Nasal calcitonin is a
second-line treatment for postmenopausa women
with osteoporosis. There is one exception to the
above recommendation; calcitonin has been
used as first-line therapy in patients who have
substantial pain from an acute osteoporotic
fracture, because of its analgesic actions.
Calcitriol ~ Calcitriol has been evaluated as a
treatment for osteoporosis because it may stimu-
late bone formation and normalize calcium ab-
sorption and calcium balance. Because of the
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lack of conclusive evidence of benefit and the
potential risk, it is not recommended as first-
line treatment for osteoporosis and is adminis-
tered only to patients who are unwilling or un-
able to take those other agents and who do not
have ahigtory of nephrolithiasis. Patients treated
with calcitriol should be given a low-calcium
diet and monitored for hypercalcemia, hyper-
calciuria, and renal insufficiency.

Sodium fluoride  Fluoride preparations have
not been shown to reduce vertebral or nonverte-
bral fractures in postmenopausal women with
osteoporosis, despite consistent and sustained
increases in spinal BMD. Fluoride preparations
maintain or marginaly increase BMD at the
femoral neck (94). Fluoride may cause significant
gastrointestinal toxicity (gastric pain and nausea)
and skeletal toxicity (lower extremity pain, and
stress fractures). For these reasons fluoride is
not recommended for treatment of postmeno-
pausal women with osteoporosis.

Alternative or adjunct therapies At thistime,
vitamin K and ipriflavone are the only aterna-
tive therapies for which there are sufficient data
on BMD and fracture outcomes to warrant
inclusion in clinical guidelines for osteoporosis.
Potential New Therapies Therapies like
androgens, growth factors, statins, strontium
ralenate, in women are being investigated.

Conclusion

Osteoporosis is a widespread condition, often
unrecognized in clinical practice, which may
have devastating health consequences through
its association with fragility fractures. It is esti-
mated that the prevalence of osteoporosis and
vitamin D deficiency in Iran is high. Osteo-
porotic fractures represent an enormous public
health burden. The total humber of fractures,
and hence the cost to society, will increase dra-
maticaly over the next years as a result of
demographic changes in the number of elderly
people. Although no symptoms occur prior to
fracture, bone mineral density and other risk
factors can be used to identify high-risk pa-

tients, and because effective interventions exist,
many of these fractures are now preventable.
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