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Abstract

Osteoporosis, characterized by low bone mass and microarchitectural deterioration of bone tissue leading to enlarged bone
fragility and a consequent increase in fracture risk is a leading cause of morbidity and mortality in elderly people. The mor-
tality rate in elderly persons with hip fracture approaches 20%. Half of them will be disabled in the remained life. Iranian
Multicenter Osteoporosis Study (IMOS) developed by Endocrinology and Metabolism Research Center of Tehran Univer-
sity of Medical Sciences (EMRC-TUMS) and Ministry of Health and Medical Education in 2000. The aim of this study
with more than 6000 participitants, was to determine normal range of BMD in Iranian population and assessing the current
calcium and vitamin D status in Iran. The results were used for determining the normrmogram of BMD in Iranians and
prevalence of Vit-D deficinecy among them. This document outlines all aspects of osteoporosis including risk factors, diag-

nosis, treatment and prevention of osteoporosis.
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What is osteoporosis?

Osteoporosis has been defined as “a disease
characterized by low bone mass and microar-
chitectural deterioration of bone tissue leading
to enlarged bone fragility and a consequent in-
crease in fracture risk” (1). WHO defined os-
teoporosis as a disorder where the bone mineral
density is 2.5 SD below the mean peak value in
young adults (2).

Osteoporosis may be either primary or secon-
dary, cause's susceptibility of bone to fractures.

Risk factors of osteoporosis are seen in Table 1.
Some risk factors like thalessemia are more

important in some countries (3), but some like
vit D deficiency (4, 5), seems to be a worldwide
problem, reported from 4% to 80 % in different
parts of world (6, 7). Some studies also investi-
gated relations between other factors, like dia-
stolic blood pressure, tea consumption, soy
intake and Zn level (in thalessemia) with PMS
and bone markers (8-11), and found some
relations .The BMD at any age is determined by
the peak bone mass (PBM) achieved, the sub-
sequent rate of bone loss, and age at which that
loss begins.
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Table 1: Secondary causes of osteoporosis

Medications

Glucocoricoids (eg. prednisone al Smg/day) for = 6 months
Excessive thyroxine doses

Long-term uses of certain anticonvulsants (e.g., phenylom)
Anticoagulant (e., heparin, warfarin}

Cyloloxic agents

Gonadotropin-releasing hormones agonists or analogues
Intramuscular medroxyprogesterone contruceptive {Depo-Provera)
Immunosuppressives (eg. cyclosporine)

Genetic disorders
Hemaphilia
Thalessemia
Hypophosphatasi

Hemachromatosis

Disorders of calcium balance
Hypetcaleiuria
Vitamin [ deficiency

Endocrinopathies

Cortisol excess

Cushing's syndrome

Cronadal msufficiency {primary and secondary}
Hyperthyroidism

Type | diabetes mellitus

Prnmary hyperparathyroidism

Gastrointestinal diseases

Chronig liver disease {eg. primary biliary cirrhosis)
Malabsorion syndromes (e, celine disense. Crohn's disease)
Tat] pastrectomy

Billroth | gastroenterostomy

Other disorders and conditions

Multiple myelona

Lymphoma and leukemia

Svstermic mastocyiosis

Hutriticnal disorders {eg, anorexia nervosa)
Rheumatoid arthritis

Chronic renal discase
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Peak Bone Mass and Prevalence of Osteo-
porosis in Iran

Iranian  Multicenter  Osteoporosis  Study
(IMOS) Iranian Multicenter Osteoporosis
Study (IMOS) was developed by Endocrinol-
ogy and Metabolism Research Center of Tehran
University of Medical Sciences(EMRC-TUMS)
and Ministry of Health and Medical Education
in 2000. It included universities of medical
sciences in Tehran (the capital), Shiraz (Fars
province), Mashad (Khorasan-Razavi prov-
ince),Booshehr (Booshehr province) and Tabriz
(East-Azarbaijan) from areas of different lati-
tudes in Iran. The aim of this study was to
determine normal range of BMD in Iranian
population. Other aims of this study were as-
sessing the current calcium and vit D status in
Iran, evaluating different educational programs
and food fortification, screening, treatment and
follow up of patients in osteoporosis clinics.

The subjects were more than 6000 normal per-
sons, 20-76y, without special risk factor for
osteoporosis, randomly selected by cluster-
sampling from citizens of the above cities. Map
coverage of this study is shown in Fig. 1.

This study showed that Peak Bone Mass of Ira-
nian females are higher than Japanese (12) Ca-
nadian (13) and Hong Kong females (14). (Fig.
2) and Lebanese (15) and lower than Americans
in hip region (16). (Table 2).

There arc significant differences in osteoporosis
prevalence in different countries from 16% in
Canada and Mexico to 6% in Iran.

As is shown in Table 4, prevalence of osteopo-
rosis is much related to reference range used as
normal BMD. For example when Iranian refer-
ence range used for defining of normal and os-
teoportic persons, results in different from
when a US/European range is used. (Table5).
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Fig. 1: Map of IMOS coverage in Iran
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Table 2: Peak bone mass in women in USA and Middle East countries

Region USA Lebanon Iran
Mean (SD) Mean (SD) Mean (SD)
Spine 1.24 (0.001)  1.175(0.11) 1.2 (0.12)
Age of group 17-32 25-35 28-32
Hip 1.00 (0.01) 0.97 (0.11) 1.03 (0.130
Age of group 16-32 25-35 30-34

Table 3: Prevalence of osteoporosis and osteopenia in USA and Middle East countries with different PBM references

Female (Iranian) Male (Iranian) Female ( Lebanese) Male( Lebanese)
US/Eroup. Iranian US/Europ. Iranian US/Eroup. Lebanon US/Europ. Lebanon
reference reference reference reference reference reference reference reference
Spine (L2-L4) Spine (L2-L4)
Osteoporosis 28.8% 41.7% 17% 10.2% 31% 11% 17% 9%
Osteopenia 44.8% 37.4% 46% 33.9% 49% 44% 46% 23%
Femoral neck Femoral neck
Osteoporosis 12.5% 3.6% 13.7% 0.8% 13% 2% 22% 9%
Osteopenia 52.4% 47.6% 58% 56.5% 54% 44% 46% 38%
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Risk factors for osteoporosis in normal popu-
lation  IMOS results showed that age, female
sex and menopause are risk factors for osteopo-
rosis

In normal population that don't have other risk
factors of osteoporosis (17).

Technological Assessment  in Iran Dual en-
ergy x-ray absorptiometry (DXA), BMD meas-
urement by dual energy x-ray absorp- tiometry
(DXA) is the gold standard for the diagnosis of
osteoporosis, because it measures BMD at the
important sites of osteoporotic fractures, espe-
cially the hip (2). Devices from three major
companies of DXA industry (GE/ Lunar, Nor-
land and Hologic) are used in different clinics
of bone densitometry in Iran. There are also
some kinds of peripheral DXA machines (espe-
cially types that mesasure calcaneous bone) that
are used in Iran.

Ultrasound The role of quantitative ultra-
sound (QUS) in the screening and treatment of
osteoporosis remains unclear. Ultrasound meas-
urements at the heel have been shown in large
longitudinal studies to predict future fractures
in postmenopausal women over age 65 y of age
(18). However, evidence for the use of these
devices in men and younger women is limited.
Studies showed there is not a good correlation
between QUS and DXA in diagnosis of osteo-
porosis (19-20) so it seems QUS methods are
not good replacement methods for DXA, but
they may can be used as screening methods for
osteoporosis diagnosis. It needs defining cut-off
points for diagnosis of osteoporosis in these
methods. Two studies in Iran about QUS,
showed Cut-off values of 7T-score for diagnosis
of osteoporosis in QUS of heel and phalanx
were -1.0 and -2.0, respectively. (21-22).
Vitamin D Deficiency in Iran Vit D is an
essential element for establishing and main-
taining bone structure. Vit D deficiency results
in rickets and osteomalacia. Even slight vit D
deficiency results in secondary hyperpara- thy-
roidism and increased bone resorption (23-24).
In addition, there has been increased attention

to the physiologic importance of Vit D in non-
skeletal tissues (25).

Vitamin D is supplied by consumption of vita-
min D-rich foods and by vit D synthesis in skin.
Natural nutrient materials are not a sufficient
source of vitamin D to supply the body require-
ments; therefore where there is no supplementa-
tion of foodstuffs, the main source for vit D is
produced by UV light (26-27).

Regarding the significant role of sunlight in vit
D synthesis, it is quite logical to suggest low
prevalence of vitamin D deficiency in different
countries. Prevalence of Vit D deficiency is rare
in USA and reported from 4-40% in European
countries (7),but the studies carried out in the
preceding two decades have shown a high
prevalence of vit D deficiency in tropical coun-
tries such as China, Turkey, India, Iran and
Saudi Arabia (28-36) that varied between 30%
and 93%. Of course the majority of these stud-
ies were limited to specific age and sex groups.
Therefore, elucidation of vit D status at the
community level and in different climates of a
country seems essential. So, one of important
aims of IMOS was assessing the current Cal-
cium and vit D status in Iran.

As definision, 25(OH)D equal or less than 12.5
nmol/l was considered as severe vit D defi-
ciency or group 1 and vit D more than 12.5
nmol/l and less than 25 nmol/l was considered
as moderate deficiency or group 2 (37). PTH
changes in various vit D serum levels were
applied to detect mild vit D deficiency which
has 25 (OH) D more than 25 nmol/l and less
than or equal to 35 nmol/l.

Threshold for mild vit D deficiency was meas-
ured by applying PTH changes in different
serum levels of 25(0OH) D. Considering above
assumptions, 81.3 % of subjects had vit D defi-
ciency and prevalence of severe, moderate and
mild vit D deficiency was 9.5%, 57.6% and
14.2 % respectively. In the present study sun
exposure was not significantly different be-
tween subjects with vit D deficiency and those
with normal vit D status and there was no dif-
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ference in clothing habits of vit D deficient
group and normal group (8).

This high level of vitamin deficiency may be
due to air pollution that prevents enough UV
exposure to skin. Insufficient vitamin D intake
is another hypothesis for high prevalence of vit
D deficiency in Asia and Iran. Insufficient die-
tary supplies of vit D in countries where food-
stuffs are not supplemented, leads to generally
low dietary intake of vit D. In order to elucidate
specific etiologies responsible for high preva-
lence of vit D deficiency in Asians further stud-
ies should be carried out (8).

Given the high prevalence of vit D deficiency
in Iran, effective solution to overcome its con-
sequences seems indispensable.

Osteoporotic Fractures in Iran  Hip fractures
arc much more common in whites than non-
whites. Moreover, there is substantial variation
within populations of a given race and gender.
Age adjusted hip fracture rates are higher
among residents of Scandinavia than among
whites in North America or Oceania. Within
European countries, hip fracture rates vary
more than sevenfold from one country to an-
other (17). (Fig. 4).

Burden of Osteoporosis in Iran  The mortal-
ity rate in an elderly person with hip fracture
approaches 20%. In those who survive half of
them have permanent disability in the all of re-
mained time of their lives (38). However, in
patients suffering vertebral fractures secondary
to mild to moderate trauma only 8% of the
deaths were thought to be due to osteoporosis.
It is thought that a significant proportion of the
excess mortality in patients with vertebral frac-
tures is due to the presence of co-morbid condi-
tions. The annual cost attributable to osteopo-
rosis fractures in England and Wales is £1.7
billion. Over 90% of the cost is due to hip frac-
tures. The total cost of osteoporosis in the
United States with more than 250 million peo-
ple, is estimated to be over $14 billion per year,
alone (39). These fractures are expected to in-
crease as the proportion of elderly people in
society increases.

Iran, has 70 million people, and one study in
2004 about burden of osteoporosis showed that
Disability Adjusted Life Years (DALYSs) in one
year in Iran, attributable to osteoporosis is
36761 years with 17619 years belonging to fe-
males and 19143 years to males (17). May be a
better registration of osteoporotic fracture; even
show a higher burden of osteoporosis in Iran.
Prevention and treatment of osteoporosis
Pharmacologic interventions

Prevention and treatment of osteoporosis con-
sists of non-pharmacologic and pharmacologic
therapy (41). 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. Cur-
rently available drug therapies are almost anti-
resorptive and focus on decreasing bone turn-
over. Newer therapies aimed at increased bone
formation.

Nonphasmacologic Therapy  The results of
large prospective RCTs, carried out over the
last 10 years, 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.

Diet: Adequate calories (to avoid malnutrition),
calcium and vit D through diet or supplements
are essential for the prevention of osteoporosis
and, taken together, are essential adjuncts to
preventative therapy, they protect bone by pre-
venting bone loss and by healing subclinical os-
teomalacia. In many countries the use of cal-
cium and vit D do not adequate which indicates
the needs for supplementation. Calcium and vit
D should not be used as the sole treatment of
osteoporosis, however, calcium and vit D
through diet or supplements are essential ad-
juncts to osteoporosis treatment.
Postmenopausal women (and older men) should
take adequate supplemental elemental calcium
(generally 500 to 1000 mg/day), in divided
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doses, at mealtime, such that their total calcium
intake, inclusive of food calcium, approximates
1500 mg/day.

The recommended calcium intake from all
sources is as follows: prepubertal children , 800
mg/day (42) adolescents,1300 mg/day, (43);
premenopausal women ,1000 mg/day(44); men
after adolescence and until the age of 50 years
,L1000 mg/day (45); post menopausal women
and men over the age of 50 years, 1500 mg/day
(46); women 18 years and over who are preg-
nant or lactating same as nonpregnant adult,
ie,1000 mg/day (47).

In addition to its beneficial effects on the
skeleton, calcium supplementation may favora-
bly affect serum lipids (48). Furthermore, there
is some evidence that calcium intake is in-
versely associated with cardiovascular disease
in postmenopausal women. The recommended
vit D intakes from all sources are as follows:
men and women under 50 years-400 TU(10 ug)
/day (49); men and women > 50 years-800 IU
(20 pg)y/day (47)

Macronutrients-protein, fatty acids,dietary fiber:
The effect of essential fatty acids or dietary fi-
bre 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
intake among those who have inadequate die-
tary protein has a positive effect on the risk of
hip fracture in men and women (50).
Diet-related lifestyle factors-coffee, tea and salt
Heavy caffeine ingestion (> 4 cups coffee/day)
is significantly associated with hip fracture in
men and women (51), but this effect is not seen
with tea (9).

The effects of sodium on BMD are equivocal;
however, in studies in which sodium intake is
measured properly, there is a significant nega-
tive effect when daily intake exceeds 2100 mg
(90 mmol) (52).

Physical activity and falls prevention

Physical activity (aerobic or impact type) will
benefit skeletal structure and strength; and the

detrimental effects of immobilization are well
known.

Women with osteoporosis should exercise for at
least 30 minutes three times per week, as ex-
ercise has been associated with improvements
in bone density and a reduced risk of hip frac-
ture in older women.

Cessation of smoking- Smoking may negate the
beneficial effect of estrogen therapy in post-
menopausal women (53). Smoking cessation is
strongly recommended.

Drug Therapy Currently available drug
therapies are almost anti-resorptive and focus
on decreasing bone turnover. They have been
shown to reduce fracture risk for some, al-
though not necessarily all, fragility fractures.
Newer therapies aimed at increased bone for-
mation are being studied and are about to be
released. It is difficult to assess the relative
anti-fracture efficacy of the various therapies,
as they have not been compared directly in tri-
als.

Postmenopausal women with osteoporosis or at
high risk for the disease should be considered
for drug therapy. Particular attention should be
paid to treating women with a recent fracture,
including hip fracture, because they are at high
risk for a second fracture.

Candidates for drug therapy are postmeno-
pausal women who already have osteoporosis
or osteopenia. These women are at increased
risk for fracture.

Monitoring the response to therapy-There are
several approaches to monitoring therapy, one
of them is serial BMD. This is an important is-
sue because up to one-sixth of women taking
estrogen or alendronate continues to lose bone
(54).

Bone density measurement can be repeated af-
ter 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
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change or an increase at the other site, the
measurements should be repeated in one year.
Bisphosphonates-Several anti-resorptive agents
have been used successfully in the treatment of
postmenopausal osteoporosis. However, recent
trials of the Bisphosphonates consistently pro-
vide the best evidence of efficacy in preventing
both vertebral and non-vertebral fractures.
Bisphosphonates are stable analogues of natu-
rally occurring pyrophosphate. It inhibits bone
resorption through their effects on osteoclasts
(59).

The newer nitrogen-containing bisphosphonates
-alendronate and risedronate-should be consid-
ered first line therapy for postmenopausal
women with established osteoporosis who are
at high risk for fracture because several studies
have demonstrated the long-term efficacy of al-
endronate in women with osteoporosis (56).
The optimal suppression of bone turnover and
increase in bone density with minimal side ef-
fects is achieved at an alendronate dose of ap-
proximately 10 mg/day (57).

Alendronate decreases the incidence of verte-
bral and nonvertebral fractures. In women with
osteoporosis, but not in those with osteopenia.
It is likely that prolonged treatment (5 to 10
years) with alendronate will prevent osteoporo-
sis and reduce the fracture risk in women with
osteopenia, but existent data are insufficient to
confirm this likely possibility.

Bone density appears to be maintained better
with alendronate than with estrogen treatment.
In clinical trials, the incidence of upper gas-
trointestinal problems in women receiving al-
endronate daily (57) or once weekly was not
different from those receiving placebo. How-
ever, pill-induced esophagitis and esophageal
ulcers can occur, and may be disabling and re-
quire hospitalization or rarely lead to esophag-
eal stricture (58), therefore Alendronate should
be discontinued in patients who develop any
symptoms of esophagitis and it should not be
given to patients with active upper gastrointes-
tinal disease.

Alendronate should be taken on an empty
stomach with at least 240 mL (8 oz) of water
while sitting or standing to minimize the risk of
the tablet getting stuck in the esophagus.

Oral bisphosphonate lowers serum calcium
concentrations, but clinically important hypo-
calcemia has been seen only in patients with
hypoparathyroidism (59) and vit D or calcium
deficiency.

A single large dose of alendronate given
once/w may have fewer gastrointestinal side ef-
fects than the daily regimen, but is as effective.
Combination Alendronate/estrogen therapy Al-
though estrogen or bisphosphonate therapy in-
hibits bone resorption, they do so through dif-
ferent mechanisms (60). Thus, their effects may
be additive. Conjugated estrogens (0.625 mg/ d)
and alendronate (10 mg/d) are equally effective
in increasing bone mineral density, and that the
combination of the two is slightly more effect-
ive than either alone, therefore some experts re-
commend combination therapy only in women
who continue to lose bone on mono- therapy or
whose osteoporosis is unusually severe.
Alendronate/PTH Because teriparatide
stimulates bone formation and bisphosphonates
reduce bone resorption, it has been hypothe-
sized that combining the two therapies would
increase bone density more than either therapy
alone. However, addition of alendronate to PTH
therapy provides no additional benefits for bone
mineral density.

Risedronate Risedronate is effective and
well-tolerated in women with osteoporosis. The
efficacy of risedronate appears to be similar to
that of alendronate. The risk of upper gastroin-
testinal side effects with risedronate appears to
be low, even in patients with a history of eso-
phageal disease.

Other Bisphosphonates Intravenous pamidro-
nate, which is approved for the treatment of hy-
percalcemia of malignancy, is sometimes used
to treat osteoporosis in women who cannot
tolerate or cannot comply with oral bisphospho-
nate therapy. Intravenous zolendronate may be
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as effective but more convenient than pamidro-
nate for postmenopausal osteoporosis and a
single yearly infusion of this drug might be an
effective treatment for osteoporosis.

Tiludronate and ibandronate are also being
tested in women with osteoporosis, with prom-
ising preliminary results (61). Patients should
be screened for vit D deficiency prior to receiv-
ing intravenous bisphosphonate therapy.

Ocular side effects including pain, blurred vi-
sion, conjunctivitis, uveitis, and scleritis have
been reported with most bisphosphonates.
However, these complications appear to be rare
(62).

In summary bisphosphonates are a first-line
treatment postmenopausal women with osteo-
porosis, especially those with pre-existing ver-
tebral fractures and alendronate (10 mg/d or 70
mg once weekly), or risedronate (5 mg/d), is the
most appropriate treatment for women with
osteoporosis. Bisphosphonates are also the first-
line therapy for the prevention of glucocorti-
coid-induced osteoporosis and in men with low
bone mass or osteoporosis. In the absence of
evidence of safety of these drugs in pregnancy,
contraception would be prudent and treatment
should be stopped in the event of pregnancy.
Estrogen/progestin therapy-Estrogen-progestin
therapy is no longer a first-line approach for the
treatment of osteoporosis in postmenopausal
women because of increased risk of breast
cancer, stroke, venous thromboembolism, and
perhaps coronary disease (63).

One of the most common uses for HRT is to
treat hot flushes and night sweats (vasomotor
symptoms) occurring as a result of reduced lev-
els of estrogen and progesterone.

HRT in postmenopausal women is efficacious
in halting bone loss and increasing BMD at all
measured sites.

HRT is important in women whose menopause
occurs before age 45.Although HRT has been
used for over 60 years to treat osteoporosis, the
clinical trial evidence for its efficacy has been
suboptimal.

10

Other possible indication for estrogen-progestin
in postmenopausal women include women with
an indication for antiresorptive therapy who
cannot tolerate the other drug. While fracture
data had been lacking for estrogen replacement
compared with bisphosphonates and SERMs, in
the Women's Health Initiative combined estro-
gen-progestin treatment reduced vertebral and
nonvertebral fracture risk (63), it also signifi-
cantly decreased colorectal cancer, but this
study was terminated early because of an unfa-
vourable risk—benefit ratio with estrogen—pro-
gesterone combination therapy; there was a sig-
nificant increase in relative risk for coronary
artery disease, invasive breast cancer, stroke
and venous thromboembolism although the ab-
solute risk, while still significant, was small.
The results of the WHI presented above are ap-
plicable to estrogen therapy in postmenopausal
women, but not to the use of estrogen in
premenopausal hypoestrogenic women. Estro-
gen increases bone density in younger women
with estrogen deficiency, such as those with
hypothalamic amenorrhea due to anorexia ner-
vosa, excessive exercise, or weight loss (64).
However, the risks of long-term therapy are not
known.

In summary in postmenopausal women, HRT is
efficacious in increasing BMD at all sites, and
it is efficacious in preventing clinical vertebral
fractures and in preventing non-vertebral frac-
tures, including hip fractures (65).

Selective estrogen receptor modulators-Selec-
tive estrogen-receptor modulators (SERMs) are
nonhormonal agents that bind to estrogen re-
ceptors with an affinity equivalent to that of
estradiol, but they have estrogen agonist effects
in some tissues and antagonist effects in others
(66).

Raloxifene is the only SERM that has been ap-
proved for the prevention and treatment of os-
teoporosis. It is taken as a single tablet (60
mg/day) without regard to meals, calcium and
vit D supplements or time of day.
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Raloxifene has estrogen-agonistic effects on
bone and lipid metabolism and estrogen an-
tagonistic effects in the breast and uterus.
Raloxifene significantly increased BMD at the
lumbar spine and femoral neck and signifi-
cantly reduced the bone turnover markers and it
is efficacious in preventing vertebral fractures
in postmenopausal women with osteoporosis
but Raloxifene has not yet been shown to be ef-
ficacious in preventing non-vertebral fractures.
It may reduce breast cancer risk. Raloxifene has
been considered as one of the first-line drugs
for prevention of osteoporosis.

The risk of venous thromboembolic appears to
be comparable to that of estrogen and it in-
creases the risk of venous thromboembolism
(67).

Raloxifene has no beneficial effect on vaso-
motor symptoms and may increase their inci-
dence (68). Raloxifene do not increase the risk
of endometrial cancer but it increases the risk of
influenza-like symptoms, peripheral edema, and
leg cramps, on the other hand raloxifene treat-
ment does not appear to affect cognitive func-
tion in postmenopausal women (69).

Although hormone replacement therapy is still
an available treatment for osteoporosis preven-
tion, it is not longer considered to be a first-line
drug given the results of the Women's Health
Initiative. Instead, raloxifene or a bisphospho-
nate has been recommended for prevention of
osteoporosis. Since the antiresorptive effects of
raloxifene are less than those of bisphospho-
nates, we reserve the use of this drug for pa-
tients who cannot tolerate alendronate and/or
risedronate. However, some clinicians use
raloxifene as their first-line drug because of the
potential added benefit of lowering breast can-
cer risk.

Parathyroid hormone Parathyroid hormone
(PTH) was reported as a clinical treatment for
osteoporosis in 1980, but its commercial devel-
opment was delayed until the advent of central
DXA densitometry, which allowed rapid as-
sessment of the hormone’s efficacy in increas-
ing bone mass. Intermittent administration of

recombinant human PTH stimulates bone for-
mation more than resorption (70).

PTH increases spine bone density and de-
creased vertebral fracture risk and possibly non-
vertebral fracture risk as well and it is more
effective than alendronate in spine density and
reduction in risk of non vertebral fracture.
Teriparatide (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 (71).

In summary hPTH (1-34) is efficacious in pre-
venting both vertebral and non-vertebral frac-
tures in postmenopausal women and men with
severe osteoporosis and it increases BMD at all
skeletal sites with the exception of the radius.

It is expected that hPTH (1-34) become a first-
line treatmen for postmenopausal women with
severe 0Steoporosis.

Calcitonin-A less popular choice for treatment
of osteoporosis is nasal calcitonin, 200 [U/day.
Although its precise physiologic role in adult
health is not well understood, at pharmacologic
dose levels calcitonin inhibits osteoclast activ-
ity and, thus, acts as an anti-resorptive agent.
Because it is a polypeptide, calcitonin cannot be
taken by mouth and was initially given by in-
jection. This route of administration was asso-
ciated with a high rate of side effects, which
limited its use as a long-term osteoporosis treat-
ment. A nasal spray vehicle that allows calci-
tonin to pass through the nasal mucosa was
found to cause fewer side effects.

Because fish forms of calcitonin are more po-
tent in humans than the human form, recombi-
nant salmon calcitonin has become the standard
chemical form of the drug.

It is preferred other drugs to calcitonin for the
treatment of osteoporosis because they are ad-
ministered orally and because of theoretical
concern about tachyphylaxis with calcitonin
and nasal calcitonin is a second-line treatment
for postmenopausal women with osteoporosis.

11
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Here is one exception to the above recommen-
dation; calcitonin has been used as first-line
therapy in patients who have substantial pain
from an acute osteoporotic fracture, because of
its analgesic actions.

Nasal salmon calcitonin may cause nasal irrita-
tion minor nosebleeds assorted nose symptoms
and nasal ulceration. Adverse effects are more
frequent with injectable calcitonin than nasal.
The most common are nausea or vomiting,
flushing and skin rash at the injection site. Al-
though not serious, these manifestations can
lead to discontinuation.

In summary nasal calcitonin is efficacious in
preventing vertebral fractures in postmeno-
pausal women with severe osteoporosis and
with the use of calcitonin BMD at the hip and
the spine is maintained or minimally increased
and it has not been shown to be efficacious in
preventing non-vertebral fractures (72).
Calcitriol-Calcitriol has been evaluated as a
treatment for osteoporosis because it may stim-
ulate bone formation and normalize calcium
absorption and calcium balance, but the results
of clinical trials of calcitriol in patients with
osteoporosis have been mixed.

Because of the lack of conclusive evidence of
benefit and the potential risk, it is not recom-
mended calcitriol as first-line treatment for os-
teoporosis and calcitriol is administered only to
patients who are unwilling or unable to take
those other agents and who do not have a his-
tory of nephrolithiasis and calciteriol is last
choice for the treatment of women with osteo-
porosis is calcitriol (0.25 pg twice daily). Pa-
tients treated with calcitriol should be given a
low-calcium diet and monitored for hypercal-
cemia, hypercalciuria, and renal insufficiency.
Sodium fluoride-Fluoride preparations have not
been shown reduce vertebral or non-vertebral
fractures in postmenopausal women with os-
teoporosis despite consistent and sustained in-
creases in spinal BMD. Fluoride preparations
maintain or marginally increase BMD at the
femoral neck (73). Fluoride may causes signifi-
cant gastrointestinal toxicity (gastric pain and
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nausea) and skeletal toxicity (lower extremity
pain, and stress fractures). For these reasons
fluoride is not recommended for treatment of
postmenopausal women with osteoporosis.
Alternative or adjunct therapies At this
time, vitn K and ipriflavone are the only alter-
native therapies for which there are sufficient
data on BMD and fracture outcomes to warrant
inclusion in clinical guidelines for osteoporosis.
Potential New Therapies  Other therapies for
osteoporosis like androgens, growth factors,
statins, strontium ralenate, in women are being
inves tigated, but none is as yet approved for
clinical use.

Therapies that are used in Iran  Other than
life style changes and supplementation that
recommended in Iran, the more used drug is
Alendronate (10 mg). This drug is available in
brand name (Fosamax, Osteophose) and generic
(Alendronate) in Iran. The generic drug is
manufactured by domestic factories and its use
is extending over the country. Other drugs like
Alendronate (70 mg),Nasal Calcitonin, Residro-
nate, Raloxifene are used in Iran in less exten-
tions and almost are transported from other
countries to Iran.

Activities around Osteoporosis and Vit D Defi-
ciency in Iran

Educational activities (17) Educational ac-
tivities in different level established about os-
teoporosis and Vit D deficiency containing,
Public Education (Mass Media), Patient Educa-
tion (informative booklets, face to face Educa-
tion, Medical Staff Training (Guidelines for
practice and follow up, Courses, workshops,
and seminars).

Vitamin D Fortification of Milk  Establish-
ment of a system for fortifying milk with Vit D.
occurred in Tehran (the capital), in 2003, and a
pilot study with multicenter, double blind RTC
designing showed effectiveness of the method
in significant increase in Vit D level of serum
of participants that were in different age groups
(Infants, youth and middle ages and old
people). The program will continue to extensive
use of fortified milk in Iran (40).
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Establishment of Iranian Osteoporosis Guide-
line (17) Iranian Osteoporosis Guideline cre-
ated in 2003, and by connecting with Ministry
of Health and Medical Education, it established
in health network of Iran.

Establishment of Iranian Osteoporosis Society
(17)  Iranian Osteoporosis Society (IOS) es-
tablished in 2002, as a NGO for helping people
with osteoporosis and educating general popu-
lation about osteoporosis prevention, treatment
and osteoporosis complications.

Establishment of Iranian Osteoporosis Net-
work (17) Iranian Osteoporosis Network
(ION) established in 2002, as a network for
clinical use and Investigation about prevention,
diagnosis, treatment of osteoporosis and re-
search about these matters in different parts of
Iran.

Future Plans (17)  Integration of osteoporo-
sis preventive and management services in
health system for use of all general population.
Implementation of researches in field of genetic
of osteoporosis

Implementation of new researches in different
fields of osteoporosis (eg. Secondary osteopo-
rosis and pediatric osteoporosis)
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