Srp Arh Celok Lek. 2010 Jan-Feb;138(1-2):56-61

DOI: 10.2298/SARH1002056V

OPUTMHAJIHU PALL / ORIGINAL ARTICLE UDC: 616.71-007.233-02-085

Efficacy and Safety of Once Monthly Ibandronate
Treatment in Patients with Reduced Bone Mineral
Density — ESTHER Study

Nada Vujasinovi¢-Stupar'?, Natasa Mili¢3, Ljiljana Petrovi¢-Rackov*, Nenad Prodanovi¢,
Milena Mijailovi¢-Ivkovi¢?, Zoran Gruji¢s, Stevan Bukovi¢, SneZzana Novkovic?,

Katarina Pasali¢-Simi¢?, Vera Petrovic?, Dragan Vukasinovi¢?, Gordana Perunicic?;

and ESTHER Study Group

'School of Medicine, University of Belgrade, Belgrade, Serbia; 2Institute of Rheumatology, Belgrade,
Serbia; *Institute of Medical Statistics and IT Science, School of Medicine, University of Belgrade,
Belgrade, Serbia; “Military Medical Academy, Belgrade, Serbia; *Health Care Centre, Sabac, Serbia;
¢"Banja Koviljaca” Special Hospital for Rehabilitation, Serbia; "Health Care Centre "Zemun”, Belgrade,
Serbia; ®Health Care Centre, Cacak, Serbia; Zemun Medical and Teaching Centre, Serbia

SUMMARY

Introduction Osteoporosis usually affects post-menopausal women. Treatment is individualized and
requires an approach that will provide long-term compliance to prevent fractures. Studies conducted
so far suggest inadequate compliance and persistence in weekly bisphosphonate treatment (under 43%
after a year of treatment). Ibandronate, as a powerful bisphosphonate, has made it possible for the first
time to treat osteoporosis with a single tablet per month.

Objective Study of efficacy, safety and tolerance of ibandronate applied once a month in female
patients with decreased bone mineral density (BMD).

Methods The prospective study was conducted in 34 centres in Serbia covering the total of 370 women
with reduced BMD with ibandronate once a month. Demographic data, risk factors for osteoporosis,
mode of diagnosis establishment, previous treatment for osteoporosis and concomitant diseases were
investigated. Efficacy of the treatment was evaluated by T-score value after 12 months versus the base-
line values. Tolerance of the treatment, compliance and adverse effects were recorded.

Results The sample included 97.5% post-menopausal women, 92.7% with osteoporosis. In 80% of the
cases, the diagnosis was established by DXA measurement. In more than 90% of the sample, the level of
physical activity was unsatisfactory, and 70% had an accompanying risk factor for osteoporosis in addi-
tion to menopause. After 12 months of treatment, 100% compliance was recorded in 84% of the patients
and significant reduction (p<0.0001) of the bone mineral loss, regardless of the previous aminobisphos-
phonate treatment. The treatment was tolerated well, with no serious adverse reactions. Some, mainly
gastrointestinal complaints, registered in the first month (6%), were significantly relieved (p<0.0001)
after 12 months of treatment (1%).

Conclusion Ibandronate manifested significantimprovement of the BMD after 12 months of treatment
of patients with decreased BMD, with good tolerance and excellent treatment compliance.
Keywords: osteoporosis; bone mineral density; risk factors; bisphosphonates; ibandronate

INTRODUCTION ment. The discrepancy between routine treat-

ment of patients with osteoporosis and those
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Data on osteoporosis as a common disease
frequently associated with risk of fractures,
particularly in the population of elderly women,
are widely available [1, 2]. Fractures due to osteo-
porosis are a huge health problem because of
high incidence, suffering they cause and asso-
ciated cost. Hip fractures cause a high level of
disability among these patients [3]. The greatest
challenge in cases of osteoporosis is to find an
adequate treatment of patients at high risk of
fracture [2, 4, 5]. Treatment of osteoporosis
requires the selection of the optimal treatment
that will provide long-term compliance with
the prescribed medication to improve bone
mineral density (BMD) and bone strength,
in order to reduce the risk of fracture [6, 7,
8]. There are many drugs that are effective in
reduction of the risk of fracture, but it is not
quite clear how to use them best for treat-

reported in large clinical trials where majority
of patients have satisfactory reduction of the
risk of fracture is quite notorious. It is quite
probable that not all patients in clinical prac-
tice benefit from the treatment, whether due
to the lack of compliance with the prescribed
treatment or other concomitant diseases [6].
Low level of compliance and early discontinu-
ation of treatment are important problems in
treatment of osteoporosis.

Treatment of osteoporosis is monitored by
the measurement of BMD in 1-2 year intervals
and monitoring of bone resorption markers (N
or C-telopeptide fragments of collagen type 1).
In the course of anti-resorption treatment, the
rise of lumbar BMD by >3-6%, and reduction
of markers by >30-50% probably result in the
treatment success, i.e. good response to the
applied antiresorptive treatment [6].
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Ever since they were initially reported 30 years ago,
bisphosphonates take a distinguished place in treatment
of metabolic bone disease with increased osteolysis, such
as Paget’s diseases, bone metastases, hypercalcaemia in
malignancies and osteoporosis [9]. Bisphosphonates are
pyrophosphate analogues (P-O-P substance), where the
binding oxygen is replaced by carbon and bound with
high affinity to bone minerals (hydroxyapatite bone crys-
tals). No enzyme has been yet known to be able to degrade
the P-C-P bond, so that their metabolism is not detected
[10]. During bone resorption, activated osteoclasts carry
out phagocytosis of minerals bound to bisphospohonates,
making it possible for their cytotoxic concentration to be
accumulated in osteoclasts only [11].

It is quite clear nowadays that bisphosphonates inter-
fere with intracellular metabolic pathways in osteoclasts
necessary for normal resorptive function of these cells [12].
Nitrogen containing bisphosphonates (aminobisphospho-
nates) are inhibitors of mevalonate pathway enzyme, the
biosynthesis pathway necessary for the synthesis of choles-
terol and isoprenoid lipids (isopentenyl phyrophosphate -
IPP; farnesyl pyrophosphate — FPP; geranylgeranyl phiro-
phosphate - GGPP). The data suggest that FPP synthesis
inhibition is the central mechanism through which amino-
bisphosphonates inhibit bone resorption induced by osteo-
clasts. These molecules are important signal proteins that
regulate numerous functionally relevant cellular processes
(morphology, “ruffled membrane” on the bone surface,
endosomal transport) and survival of osteoclasts [2, 11, 12].

Ibandronate is a new drug in the aminobisphospho-
nate group, the third generation bisphosphonate with a
hydroxyl group on R1 chain and tertiary nitrogen on R2
chain. Generally, ibandronate shares similar features with
other aminobisphosphonates, but is much more potent
than any of them: 2 times more potent than risedronate,
10 times than alendronate, and 50 times more potent than
pamidronate. The advent of such a potent aminobisphos-
phonate has made it possible for the first time to synthe-
size an oral medication for treatment of osteoporosis to
be taken once a month, promoting a new regimen of less
frequent dosage with substantial prolongation of the drug-
free period [2].

OBJECTIVE

The aim of the study was to investigate the efficacy of iban-
dronate treatment once a month in patients with decreased
BMD and evaluate safety and tolerance of this treatment
in the setting of everyday clinical practice.

METHODS

Study design

The ESTHER Study (Efficacy and Safety of 12 month

Bonviva THERapy) is a prospective, multi-centre, obser-
vational study with one year follow-up, aimed at evalua-

tion of efficiency and safety of ibandronate dose once a
month in female patients with reduced BMD in everyday
clinical practice in Serbia. Thirty-four study sites partic-
ipated in ESTHER study. Before enrolment to the study,
the patients gave informed consent for registration of
their demographic and medical data, as well as consent
for presenting the anonymized data to professional circles
orally or in writing.

Enrolment criteria: Patients with decreased BMD (osteo-
porosis or osteopenia) and increased fracture risk, where
antiresorptive treatment is indicated. Exclusion criteria:
men; women with osteoporoosis due to metabolic and
malignant diseases. Evaluation of efficacy: changes in
T-score values after 12 months of treatment and inci-
dence of pathological fractures during the treatment.
Evaluation of safety: safety was evaluated on the basis of
reported adverse events. During regular out-patient visits,
a calendar on regular use of ibandronate was filled out by
months. Adverse reactions were recorded specifying type
of events and diagnoses were established. Discontinuation
of ibandronate treatment was recorded, duration of treat-
ment and reasons for discontinuation.

Treatment protocol

No restrictions were set in relation to duration of osteo-
porosis history, or presence and type of previous treat-
ment for osteoporosis. The patients received 150 mg dose
of ibandronate once monthly for 12 months, plus supple-
mental treatment of elemental calcium 500 mg daily and
vitamin D 400 IU (average dose) daily.

Before the onset of ibandronate treatment, the following
information was recorded:

I. Demographics

Age in years, reproductive status (generative period or
menopause, as well as use of hormone replacement therapy-
HRT) and educational level (lower than primary, primary,
secondary and university education).

II. Risk factors for osteoporosis

Levels of physical activity were divided into substantial
(defined as fitness exercise 3 times a week or physical labor),
moderate (defined as daily walks for 1 hour outdoors) and
low (less than 1 hour of walking outdoors and no physical
exercise outside home). The main risk factors for osteopo-
rosis were defined as fracture in adulthood resulting from
minor trauma or fall from standing/sitting position, family
history of osteoporosis in first degree relatives, low body
weight (defined as body mass under 58 kg), smoking and
use of oral corticosteroids for over 3 months. We also regis-
tered data on significant diseases during the last 5 years
which can influence osteoporosis development (rheumatoid
arthritis, connective tissue diseases, hyperthyroidism, etc.).

III. Diagnosis
Diagnosis of osteoporosis was made (1) according to

WHO definition [13] based on Dual energy X-ray absorp-
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tiometry-DXA on the spine and/or hip, (2) and/or based
on presence of vertebral fractures, (3) and/or by skeletal
radiographies. DXA measurement of BMD was not the
only criterion for enrolment of patients. Decision on treat-
ment was not based on the BMD status only, but also on
the presence of risk factors for osteoporotic fracture. In
patients in whom BMD was measured, values of T-score
and the type of equipment used were recorded. Data on
BMD were used for analysis only if the measurement was
conducted less than 3 months before the onset of monthly
ibandronate treatment.

IV. Previous osteoporosis treatment

Previous treatment of osteoporosis was recorded and
so was the type of supplemental treatment: calcium and
vitamin D, previous use of bisphosphonates (daily, weekly
or intravenous bisphosphonate- pamidronate), as well as
duration of previous treatment of osteoporosis.

After 12 months of ibandronate treatment, BMD scan
was repeated: the site of scanning (the hip or lumbar spine),
type of equipment used and value of T-score were recorded.
Statistical analysis of the bone density change data included
only data obtained from patients examined at the begin-
ning and after a year of treatment on the same devices and
if the same skeletal site was measured. Data on new frac-
tures during the treatment were recorded together with
time of fractures and their localization, adverse reactions,
type of events and established diagnosis.

Statistical analysis

Numerical variables (age and T-score) were presented as
averages, with standard deviation and range as measures
of variability, while the categorical values were presented
as absolute frequencies and percentages. The incidence
of adverse events during the follow-up period of one year
was analysed by Cochran’s Q test. Student T test for paired
samples was used for changes in T-score values from the
baseline value to the value recorded after 12 months of
follow-up. Analysis of significance of the difference in
T-score from the baseline to the values after 12 months
in relation to the incidence of preceding use of bisphos-
phonate treatment was conducted by analysis of variance
for repeated measurements (General Linear Model). The
rate of missing data for any of the studied features did not
exceed 10%.

RESULTS

The study comprised 370 patients. The average age was
63.5+9.4 years (range 33-85 years). The distribution according
to the reproductive state of the women, their educational
profile, level of physical activity and risk factors is presented
in Table 1.

Relevant concomitant diseases that might have affected
bone metabolism (rheumatoid arthritis, connective tissue
diseases, hyperthyroidism, etc.) in the last 5 years were

‘ doi: 10.2298/SARH1002056V

diagnosed in 136 (37.3%) patients out of 370 enrolled in
ESTHER study. Other major risk factors for osteoporosis
are presented in Table 2.

The diagnosis of osteoporosis was established in 343
(92.7%) patients; in 273 (80%) patients the diagnosis was
established by DXA spine and/or hip scan; and in 291
(85.6%) patients one diagnostic method was used (Table 3).

There were 214 (58.2%) new cases of osteoporosis, i.e.
patients who had not received any treatment previously,
while 154 (41.8%) already had received anti-osteoporotic
treatment previously (Table 4). One year of treatment with
ibandronate was completed by 310 (83.8%) patients, while
43 (11.6%) discontinued the treatment, and missing values
were present in 17 (4.6%) patients.

BMD was measured on the lumbar spine in more than
90% of our patients. The average value of baseline T-score
was -2.97+0.93 (221 patients in whom DXA image of the

Table 1. Demographic data of patients with low bone mineral den-
sity treated with ibandronate

Parameter Num.ber of
patients
Reproductive Generative status 9 (2.5%)
state of Menopause 353 (97.5%)
women Early menopause 98 (28.0%)
Hormone replacement therapy 4(1.1%)
Lower than primary education 13 (3.6%)
Educational Elementary school 85 (23.5%)
profile Secondary school 157 (43.4%)
University education 107 (29.6%)
) Significant 25 (6.8%)
Physical Moderate 214 (58.3%)
activity
Low 128 (34.9%)
None 109 (29.5%)
Riskfactors | ope 172 (46.5%)
(in addition to o
menopause) Two 78 (21.1%)
Three and more 11 (2.9%)

Table 2. Presence of major risk factors for osteoporosis in women wi-
th low bone mineral density

Risk factors %

Diseases affecting bone mass 373
Smoking 23.8
Low body weight (<58 kg) 23.2
Fractures in adulthood 224
Family history of fractures 21.1
Oral glucocorticoids 7.6

Table 3. Main diagnosis and diagnostic approach in patients with
low bone mineral density

P Number of
arameter .
patients

X i Osteoporosis 343 (92.7%)

Diagnosis :
Low bone mass (osteopenia) 27 (7.3%)

Diagnostic DXA spine/hip 273 (80.3%)
methods Compression fracture 58 (17.1%)
used* Radiography 63 (18.5%)
Numberof  |One 291 (85.6%)
diagnostic Two 44 (12.9%)
methods used [T ae 5(1.5%)

*In some patients a few diagnostic methods were used at the same time.
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Table 4. Previous osteoporosis treatment in patients with low bo-
ne mineral density

Parameter Number of patients
154 (41.8%)

135 (36.7%)

Previous osteoporosis treatment

Calcium supplements

Vitamin D 127 (34.5%)
Bisphosphonates* 101 (27.5%)
Oral daily 53 (14.4%)
Oral weekly 52 (14.2%)
Intravenous (pamidronate) 13 (3.5%)

*Before study, patients subsequently receiving various bisphosphonates
(oral daily and weekly, and intravenous)

-2.3
-24
-2.5
-2.6
-2.7
-2.8
-2.9
-30
-3.1
-3.2

—=— bisphosphonate naive
——previous bisphosphonate treatment

T-score

Before treatment After treatment

Graph 1. T-score change in patients with low bone mineral density
after 12 months of ibandronate treatment

same region before and after a year of treatment was made
on the same device). After 12 months of treatment, BMD has
shown highly significant improvement (t=9.793; p<0.0001),
average T-score was -2.57+0.93 (increase of 13.42%).

Average baseline T-scores in the bisphosphonate naive
subgroup and in the subgroup with previous bisphospho-
nate treatment were -2.92+0.97 and -3.07+0.84, respec-
tively. Average T-scores after 12 months in the bisphos-
phonate naive subgroup and in the subgroup with previous
bisphosphonate treatment were -2.57+0.94 and -2.60+0.93,
respectively. Both subgroups significantly increased their
T-score (F=88.750; p<0.0001), but the difference between
the increased BMD of the compared groups was not signif-
icant (F=1.680; p>0.05) (Graph 1).

No adverse events were reported in 84.1% (311), while
10.5% (39) of the patients reported an adverse event, for
5.4% (20) patients the adverse event information was
missing. Analysis of distribution of adverse events by the
months of treatment showed a statistically significant fall
of the adverse event incidence over the one year of follow-
up (Q=42.193; p<0.0001), from 6% (21) at baseline to 1%
(3) after 12 months. In the course of 12 months of follow-
up, new fractures were recorded in 1.7% (6) of patients: 3
patients with wrist fractures and 3 with vertebral fractures.

DISCUSSION

The aim of our study was to collect the results of ibandro-
nate efficacy and safety in patients with decreased BMD
in everyday clinical practice.

The great majority of patients (92.7%) were diagnosed
with osteoporosis and 97.5% of them were post-meno-

pausal. Only few cases were women in reproductive age
(2.5%) who received glucocorticoids or those with osteo-
penia (7.3%), but with significant fracture risk factors.
Demographic data revealed that ibandronate was prescribed
in educated patients (70% of the patients had secondary and
university education). Level of physical activity in majority
of patients (58%) was moderate, and poor in more than a
third of patients (35%). This fact could reveal an impor-
tant area for our future preventive activities.

Risk factors for osteoporosis, apart from menopause,
were present in 70.5%, and the remaining 29.5% were risk-
factor free. Similar distribution of risk factors have been
reported recently by Perez et al [14], which suggests the
importance of menopause and additional risk factors for
development of the disease.

It is encouraging that in a high percentage (80%) of our
patients the diagnosis was established timely and correctly
on the basis of DXA scan of the spine and/or hip; in 18.5%
of the patients the diagnosis was based on x-ray findings,
which is an unreliable diagnostic method; or by crush
fracture (in 17%), suggesting a late diagnosis. Results of
the study have shown that ibandronate was mostly used
in newly diagnosed (58%), and in bisphosphonate naive
patients (73% patients). Previous usage of bisphosphonates
was recorded in 27% of patients.

Improvement of T-score after a year of treatment was
highly significant, despite the fact that 37.3% of patients
in our sample had accompanying concomitant diseases
(rheumatoid arthritis, systemic disease of connective tissue,
endocrine diseases, or use of glucocorticoids) which can
worsen the bone loss in osteoporosis.

The improvement was significant and with similar
pattern both in the initially bisphosphonate naive patients
and in the group of patients previously receiving daily/
weekly/intravenous bisphosphonate. These results are in
accordance with the previously reported results of iban-
dronate randomized controlled trials and meta-analyses
[15, 16, 17].

Poor compliance with the prescribed therapy partic-
ularly in cases of chronic “clinically silent” diseases is a
serious and widespread problem in clinical practice [18,
19]. In our study, adherence with treatment was quite
satisfactory: after 12 months 83.8% of patients were still
on ibandronate treatment. Early discontinuation of treat-
ment was reported in 11.6% patients (usually because of
the treatment cost, and in individual cases due to gastric
intolerance or concomitant diseases). This level of adher-
ence is above the reported rates for weekly bisphospho-
nates [20], which implies that less frequent dosing could
improve adherence and satisfaction [21] in treatment of
osteoporosis. It is also expected that good adherence can
influence better BMD response and lower fracture rates. In
our trial, BMD increase was significant and fracture inci-
dence during 12 month treatment was 1.7%, which coin-
cides with the recently published data of more than 64,000
patients in USA, where the incidence of fractures over 12
months was less than 2% [22].

Studies so far illustrate that the incidence of adverse
events with daily and intermittent ibandronate is similar to
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placebo [15]. In our study, 84% of patients did not report
any adverse events. There were no adverse events that
would require termination of treatment. Individual cases
of gastrointestinal complaints were recorded (heartburn,
nausea, gastric pain and vomiting). Analysis of distribu-
tion of the reported adverse events by the months (in 10.5%
of the subjects) shows a statistically significant fall in the
incidence of adverse events over time, from 6% in the first
month to 1% after 12 months (Q=42.193; p<0.0001) coin-
ciding with the data reported in reference literature.

Extension of the drug-free interval to a month with
ibandronate is made possible by parameters strength and
its tolerance [23]. Reginster et al. report that the possi-
bility of intermittent use of bisphosphonate is important
for improvement of the notorious suboptimal persistence
and compliance over two years of osteoporosis treatment.
It is also beneficial because of lower potential for bisphos-
phonate induced irritation of the gastrointestinal tract,
primarily the oesophagus. There is a solid body of evidence
that daily prolonged contact of the esophagus with bisphos-
phonate tablets or reflux of acid stomach content with
bisphosphonate may lead to oesophagus irritation. Since
the oesophageal mucosis needs 5 days to recover, on the
average, prolongation of the dosing interval beyond a week
gives additional time for this recovery and impairs the risk
of potential oesophageal irritation [20].

CONCLUSION

Significant increase of T-score was achieved after 12 months
of treatment with ibandronate once monthly, both in bisphos-
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EduKacHOCT u cUrypHocT neyerba 60n1ecHULLa ca CMakbeHOM MUHEPATHOM
FYCTUHOM KOCTH jeAHOMECEYHOM A,030M MbaHAapoHaTa — ctyauja ESTHER

Hapa ByjacuHouh-Crynap'?, Hatawa Munuh3, Jbusbana Metpouh-Paukos*, Henap MNpopaHosuh?,
Mwunena Mujannosuh-MBkoBuh®, 3opaH pyjuhe, CreBaH bykosuh’, CHexxaHa HoBkoBWh?,
KatapuHa Mawanuh-Cumunh?, Bepa Metposuhé, [paraH BykawuHosuh, lopgaHa MepyHuunh?®;

n ESTHER cTyawmjcka rpyna

'MepnumnHcku dakynTeT, YHuBep3uTeT y Beorpapy, beorpag, Cp6uja; 2MHcTUTYT 3a peymatonorujy, beorpag, Cpbuja;
SNHCTUTYT 3a MEAVLIMHCKY CTAaTUCTUKY U MHOPMATUKY, MeguuuHckn dakynTeT, YHuBep3utet y beorpagy, beorpag, Cpbuja;
‘BojHOMeuLMHCKa akagemuja, beorpaa, Cpbuja; *3apaBcTBeHu LeHTap, Wabay, Cpbuja; *CneumnjanHa 6onHMLa

3a pexabunutaumjy ,barba KoBumbaua’, barba Kosumbaua, Cpbuja; ’lom 3apasiba, 3emyH’; Beorpag, Cpbuja;
SKNMHMYKO-60NTHNYKM LeHTap, Yavak, Cpbuja; °KnuHnuko-60nHnYKM LeHTap ,3emyH’, beorpag, Cpbuja

KPATAK CAZIPXKAJ

YBop Of ocTeonopo3se yrnaBHom 06051€eBajy *eHe y MeHomay3u.
Y KNMHWYKOj NPAKCK je 3HaYajHO OTKPMBarbe 1 afleKBaTHO neye-
toe bonecHnLa ¢ pakToprMa pu3nKa 3a npenome. Jleuere je nH-
AVBMIYyanHo, a fa 6y ce cnpeunny npenomu, NoTpebHo je ofa-
6patu Tepanujy Koja he omoryhutn gobpy 1 ayrotpajHy capagy
6onecHuua. [locapalutbe CTyamje Nokasyjy Aa je pefoBHO 1 fyro-
TPajHO y3VMakbe fieKa HefileJbHOM NpuMeHoM bricdocdoHaTa Hea-
AeKBaTHO (Marbe o 43% bonecHuMLa ocTaje Ha Jleyerby HaKoH ro-
AVHY AaHa). CHTe30M nbaHapoHaTa, MOhHOr amMmHobuchocdo-
HaTa, NpBwW MyT je omoryheHo neyere 0CTeoNopo3e jeJHOM Ta-
6neTom meceyHo.

Lum papa Liwmb ctyauje je 6uno ncnutmsarbe edrikacHoOCTH, cu-
YPHOCTY 1 NOAHOLL/BYBOCTY MOAHAPOHATa NPYMEHEHOT jeAHOM
MEeCeYHO KOf, KeHa ca CMateHOM MUHEPaNTHOM FYCTUHOM KOCTM.
Mertope papa lpocnekTrBHa CTyauja je n3BeaeHa y 34 LieHTpa y
Cpbuju, a obyxBaTtina je 370 xeHa ca CMat€HOM MUHEPANTHOM r'y-
CTVHOM KOCTH Koje Cy NleyeHe nbaHAPOHATOM jefHOM MEeCeyHo.
Vicnntann cy: pemorpadckm nopaum, Gaktopu pusmka 3a octe-
0rMopo3y, HauMH MOCTaB/batba AMjarHo3e, MPeTXOAHO Neyetbe
octeonopo3e 1 npatehe 6onectn. EdukacHocT nevera je npa-
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heHa npomeHoM nHAeKca T HAaKOH rofjyHy AaHa. 3abenexeHu cy
NOAHOLLUBOCT JleYetba, KOMMNMjaHCa N HexerbeHu gorahaju.
Pesyntatu Vicnutusany rpyny je ynHnno 97,5% eHa y meHonay-
3u, 04 yera 92,7% c octeonopo3om. Kog 80% 6onecHuua gujarto-
3a je nocTaB/beHa Meperbem DEXA. Kop Buwe og 90% ncnutaHu-
Lja yCTaHOBJbEeHa je He3aAoBOobaBajyha pu3nyKa akTMBHOCT, AOK
cy Koa 70%, ociM MeHoMay3e, youeHn 1 AoAaTHN GakTop pusu-
Ka 3a ocTeonoposy. [locne ABaHaecT MeceLy nevyera 3abenexe-
HW Cy CTOMOCTOTHa KoMMvjaHca (Koa 84% ncnutaHnua) v 3Havaj-
HO CMakberbe rybuTKa KowTaHor TKrea (p<0,0001), He3aBHCHO Of
paHujer neyera ammHobucdocpoHaTuma. bonecHuue cy fobpo
MofHOCKAE Tepanujy, a TELKUX HeXerbeHNX peakLmja Huje buno.
[acTpouHTeCTMHaNHe Terobe AnjarHOCTMKOBaHE y MPBOM MeceLly
neyerba (6%) 3HauajHoO cy ce cMamune (p<0,0001) gBaHaecT mece-
um KacHuje (1%).

3aksmyyak HakoH rogvHy faHa neyerba MbaHLpoHaToM 60necHu-
Lla ca CMarbeHOM I'yCTHOM KOCT HAacTYMIO je 3HauajHo no6osb-
Lwatbe KolUTaHe rycTrHe, y3 Ao6py MOAHOLbMBOCT NPUMeHbeHe
Tepanuje 1 ofNINYHY capagy 601ecHNLa TOKOM eyemba.
KrbyuHe peun: ocTeonoposa; MMHepasnHa ryctriHa KocTu; GpakTo-
pv py3uKa; buchocdoHaT; nbaHapoHaT
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