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Background. Osteoporosis (OP) and fragility fractures are common and well-known comorbidities in patients with rheu-
matic diseases. However, the prevalence and risk factors for OP in systemic sclerosis (SSc) are not well understood. According
to the literature, the incidence of OP in SSc ranges from 8.8% to 51.6%. Predictors of bone loss in systemic sclerosis have not
been definitively established.

Aim. This study presents the clinical case of osteoporosis in patients with systemic sclerosis and provides comprehensive
data on the prevalence and associated risk factors for bone loss in this disease.

Materials and methods. This article describes the clinical case of OP in patients with SSc and reviews the literature using
PubMed, Medline, and the Cochrane Library with keywords such as bone mineral density, osteoporosis, prevalence, risk fac-
tors, and systemic sclerosis.

Results. We demonstrate the clinical case of OP in a patient with SSc and the prompt positive effect of bisphosphonate treat-
ment. The patients additional risk factors for bone loss associated with SSc were diffuse cutaneous SSc subtype, sclerodactily
with active digital ulcers, late scleroderma pattern on capillaroscopy, ILD, gastrointestinal involvement, and treatment with PPI.

Conclusion. OP is rather prevalent in patients with SSc. According to published data, specific disease-related factors associ-
ated with OP are: disease duration, digital ulcers, calcinosis, pulmonary and gastrointestinal involvement as treatments with PPI
and GCs. These findings support the identifying SSc patients at a higher risk for OP in clinical practice and its complications.

Keywords: bone mineral density, osteoporosis, prevalence, risk factors, systemic sclerosis.
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Background. Rheumatic diseases, including
systemic sclerosis (SSc), are associated with a higher
risk of developing osteoporosis (OP) [1]. According
to various literature sources, the prevalence of OP
in SSc patients ranges from 8.8% to 51.6%. SSc is a
chronic autoimmune disease characterized by skin
and internal organ fibrosis, vasculopathy, and im-
mune system abnormalities [2]. Several studies have
indicated reduced bone mineral density (BMD) in
patients with SSc. However, the data is inconsis-
tent, as the determinants of osteopenia and OP in
this disease are not well understood, and the exact
pathophysiological mechanism behind BMD loss
remains unclear. Understanding this association
is important to manage potentially low bone mass
and reduce the risk of fragility fractures, thereby
improving clinical outcomes in patients with SSc.

Aim: This study presents the clinical case of os-
teoporosis in patients with systemic sclerosis and
provides comprehensive data on the prevalence and
associated risk factors for bone loss in this disease.

MATERIALS AND METHODS

This article describes the clinical case of OP in
patients with SSc and reviews the literature using
PubMed, Medline, and the Cochrane Library with
keywords such as bone mineral density, osteopo-
rosis, prevalence, risk factors, and systemic scle-
rosis.

Clinical Case. Patient V., a 59-year-old female,
has been diagnosed with SSc since 2019. She has
been regularly followed up in the rheumatology
department of St. Michael's Clinical Hospital in
Kyiv.

During the examination, the patient presented
with typical diffuse SSc skin lesions, with a mod-
ified Rodnan skin score (mRSS) of 22 points. She
had digital ulcers, sclerodactyly (Fig. 1), and tel-
angiectasias on her face and body. High-resolu-
tion computed tomography (HRCT) of the chest
revealed interstitial lung disease (ILD). Fibrogas-
troscopy identified gastroesophageal reflux dis-
ease, grade II according to the Los Angeles classifi-
cation, for which she takes proton pump inhibitors
(PPIs) regularly. Nailfold capillaroscopy demon-
strated a late scleroderma pattern characterized by
a low capillary density of 3-4 per mm?, absence
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of giant capillaries, absence of microhemorrhag-
es, and abnormal morphology, including multiple
bushy capillary formations (Fig. 2).

Since September 2020, the patient has been re-
ceiving therapy with mycophenolate mofetil, cal-
cium channel blockers, PPIs, and intravenous in-
fusions of iloprost. She does not smoke or drink
alcohol, has no family history of osteoporosis or
fragility fractures, and has not received glucocorti-
coid therapy during her illness.

Bone mineral density (BMD) was assessed using
dual-energy X-ray absorptiometry (DXA):

« Right femoral neck (FN): BMD was 0.623 g/cm?,

T-score — 2.6 SD.

o Left FN: BMD was 0.673 g/cm®, T-score —

2.2 SD.

o Lumbar spine (LS): BMD was 0.696 g/cm?,

T-score — 3.2 SD.

Vitamin D deficiency was identified, with a
25(OH)D level of 22.6 nmol/L. The patient’s FRAX
score indicated a high 10-year probability of frac-
tures: 15% for major osteoporotic fractures and
7.8% for hip fractures. These findings highlighted a
significant fracture risk, necessitating prompt ther-
apeutic intervention. Consequently, intravenous
bisphosphonate therapy with zoledronic acid was
initiated after normalizing vitamin D levels.

After initiating treatment, follow-up assess-
ments demonstrated improvements in BMD across
all sites:

« Right FN: BMD increased to 0.654 g/cm?,

T-score — 2.4 SD.

o Left FN: BMD increased to 0.708 g/cm?, T-score

-1.98D.

« LS: BMD increased to 0.731 g/cm?, T-score —

2.9 SD.

Fig.1. Biletaral sclerodactyly with flexion contracture of fingers
and active digital ulcers
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The increase in BMD at the LS was 5%, and at
the FN, 4.9% (Fig. 3). During this follow-up peri-
od, no osteoporotic fractures occurred.

The patient’s vitamin D level also improved,
reaching 78.2 nmol/L, which is within the optimal
range for bone health. Notably, the FRAX score
showed a reduction in the 10-year hip fracture
risk, decreasing from 7.8% to 5.9%, indicating im-
proved hip structural integrity. However, the risk
for major osteoporotic fractures remained un-
changed at 15%.

The treatment regimen, including zoledronic
acid and vitamin D optimization, effectively im-
proved BMD at all sites measured. Despite these
improvements, osteoporosis persists, particularly
at the LS and right FN, maintaining a significant
fracture risk.

We recommended annual monitoring of bone
health via DXA and ensuring adequate calcium
and vitamin D intake. Long-term monitoring and
fracture risk assessment remain critical for this pa-
tient, considering the interplay between SSc and
the predisposition to OP.

Fig.2. Nailfold capillaroscopy demonstrated a late scleroderma pattern
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Fig.3. Dual X-ray absorptiometry follow-up of the total hip and the lumbar spine
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DISCUSSION

Prevalence of Osteoporosis in Systemic Sclero-
sis. A study involving 25.5 million women and 6.5
million men found the overall prevalence of OP
in Europe in 2019 was 5.6% across all age groups,
6.6% in men over 50 years old, and 22.1% in wom-
en over 50 years old [3]. OP is detected more fre-
quently in patients with rheumatic diseases. Hor-
vath et al. found a prevalence of OP in SSc at 22.7%
for both LS and FN in a cohort of 44 patients with
a mean age of 64.1 years and a mean disease dura-
tion of 18 years [4].

In a cross-sectional case-control study inves-
tigating BMD and OP prevalence in SSc patients,
OP was observed in 14.7%, while osteopenia was
found in 51.2% of patients. This was significant-
ly higher than in controls (OP: 9.7%; osteopenia:
41.2%; p = 0.001) [5]. Runowska et al. recorded an
OP prevalence of 16.7% in 44 patients with a mean
age of 56.5+12.15 years [6].

In Thailand, Chuealee et al. found an overall
prevalence of OP in SSc at 29.3% in patients with
a mean age of 53.6+10.6 years, where 62.9% had a
disease duration of five years or more. The preva-
lence of OP at the LS was 28.3%, with higher rates
in women than men (32.2% vs. 19.4%). At the FN,
the prevalence was lower at 8.8%, with a trend
toward higher rates in women (11.2% vs. 3.2%;
p = 0.06) [7].

Midol et al. found varying prevalence rates of
OP in comparative studies: 32% in a Berlin cohort
of 477 patients and 23% in a Lille cohort of 485
patients. Fragility fractures were reported in 22%
and 18% of patients, respectively [8].

Bimal et al. indicated a prevalence of OP at 33%
in a cohort from Australia in which 91 patients
were included [9], while Schulz et al. recorded a
prevalence of OP at 31.6% in 79 Caucasian SSc pa-
tients with a mean age of 66.3+11.2 years and a
mean disease duration of 14+7.9 years [10].

OP was the second most common comorbid-
ity (12.9%) after arterial hypertension (23.7%) in
an Italian study on comorbidities in SSc that ob-
served 1910 patients [11].

Risk factors for osteoporosis in systemic sclero-
sis. In addition to the well-known general reasons
for OP in rheumatic disorders, there are additional
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factors associated with the disease. Systemic GC
administration, which is much less common in
SSc than in other rheumatic diseases, remains a
significant contributor to bone loss [1].

Multivariate analysis from a retrospective study
in the Berlin university hospital cohort indicat-
ed that higher age (OR 1.05; 95% CI 1.03-1.07,
p<0.001), female sex (OR 2.70; 95% CI 1.29-5.65,
p=0.009), diffuse skin extent (OR 5.03; 95% CI
2.50-10.10, p<0.001), low BMI (OR 0.94; 95% CI
0.88-0.99, p=0.009), WHO-FC III-IV dyspnoea
(OR 2.06; 95% CI 1.16-3.67, p=0.014), receiving
GCs (OR 1.78; 95% CI 1.10-3.17, p=0.026) or
proton pumps inhibitors (PPI) (OR 1.87; 95% CI
1.10-3.17, p=0.020) were associated with OP. As
for the other patient populations from this study
- the Lille University Hospital cohort - multivari-
able analysis confirmed the association of OP with
older age (OR 1.06; 95% CI 1.04-1.08, p<0.001),
GC use (OR 4.48; 95% CI 2.42-8.26, p<0.001), and
anti-topoisomerase I antibody positivity (OR 2.22;
95% CI 1.18-4.16, p=0.013) [8].

Duration of the disease may be another poten-
tial risk factor for OP in SSc. Patients with longer
disease duration have a higher prevalence of low
BMD among Italian patients with SSc [12]. In a
cross-sectional study by Wang et al., patients di-
agnosed with OP had a longer duration of disease
and were more likely to exhibit sclerodactyly, tel-
angiectasias, interstitial lung disease, and gastro-
esophageal reflux. They were also more frequently
treated with GC and non-corticosteroids immu-
nosuppressants. In logistic regression models ad-
justed for common risk factors duration of the dis-
ease since the first non-PR symptom (OR = 1.05;
95% CI 1.01-1.08) and use of immunosuppressant
(OR 2.15; 95% CI 1.18-3.93) were associated with
an increased risk of OP [13].

Horvath et al. found that the BMD of LS and FN
positively correlated only with BMI (p = 0.002 and
p = 0.015 respectively). According to peripheral
quantitative computed tomography (pQCT), an
inverse correlation between pulmonary manifes-
tation and total (p = 0.024), trabecular (p = 0.035),
and cortical density (p = 0.015) was estimated. An-
ti-Scl70 positivity inversely correlated with pQCT
total density (p = 0.015) and the presence of digital
ulcers (DU) with cortical density (p = 0.001) [4].
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In the Thai study, only low BMI (<18.5 kg/m2)
and menopause were associated with OP at both LS
and FN. Other factors including SSc subset, sever-
ity of skin tightness, GC used, VD insufficiency or
deficiency, smoking history, previous fracture, and
family history of fracture were not associated with
OP at any sites. In multivariate analysis, low BMI
and menopause increased the risk of OP at the LS
(OR 7.78;95% CI 3.21-18.88 and OR 5.32; 95% CI
1.84-15.35, respectively), while only low BMI was
significantly associated with OP at FN (OR 4.54;
95% CI 1.41-13.64) [7].

The type of SSc also may play a role in OP de-
velopment. According to Corrado et al., BMD at
the LS and total hip (TH) was significantly lower
in dcSSc patients in comparison with the control
group (in control 0.853 g/cm2 vs. 0.963 g/cm?2,
p<0.001; 0.755 g/cm2 vs. 0.932 g/cm2, p<0.00 re-
spectively), whereas there was no significant differ-
ence between healthy subjects and 1cSSc patients.
BMD at LS, TH, and FN were significantly lower
in dcSSc patients compared to 1cSSc patients. No
difference in total mineral content was observed
between the control group and lcSSc, whereas
total mineral content was significantly lower in
dcSSc compared to both the control healthy group
(p<0,001) and 1cSSc group (p<0,01) [7].

In multivariate analysis, a low lean body mass,
the presence of anticentromere antibodies, and
older age were identified as independent factors for
decreased BMD at the LS (r*=0.43), FN (r*=0.61),
and TH (r’=0.73). History or current digital ulcers
(DUs) were also identified as an independent fac-
tor for microarchitecture alteration of bone [15].

A single-center, cross-sectional controlled study
also failed to identify any associations between
BMD and specific characteristics of SSc-associated
diseases. In univariate analysis, no significant cor-
relation was observed between BMD and the cuta-
neous subset, heart/lung involvement, calcinosis or
acroosteolysis, BMI, vitamin D deficiency, dose of
GC, or systemic inflammation. Only age was esti-
mated as an independent risk factor of OP in SSc
patients [16].

In contrast, in univariate analysis, age, low BMI,
post-menopausal status, dcSSc, gastrointestinal in-
volvement, DUs, and pulmonary arterial hyperten-
sion were found to be significantly associated with
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OP. Multivariate analysis revealed that the presence
of OP was significantly associated with lower BMI,
post-menopausal status, and the presence of DUs
in SSc patients [17].

Calcinosis cutis, or the deposition of calcium
in the skin and subcutaneous tissues, is a preva-
lent and potentially debilitating condition that can
affect up to 20-40% of SSc patients The calcinotic
material in SSc closely resembles bone, and there is
evidence that bone metabolism dysregulation may
be a contributing factor in the development of cal-
cinosis. A retrospective study of 5218 SSc patients
from an international multicentre cohort found an
association between calcinosis and OP (OR 4.2;
95% CI 2.3-7.9, p < 0.0001) [18].

Calcification or calcinosis has been identified as
asignificant risk factor for low BMD in SSc patients.
Calcinosis is a notable risk factor for low BMD
(50.5% vs. 36.4%, p = 0.028) [12] and therefore as-
sociated with a higher prevalence of OP (43.5% vs.
24.9%, p=0.009) [19]. A statistically relevant cor-
relation between calcinosis was also found by Ca-
dar M. et al. (OR 12.52; 95% CI 2.2-237.3, p=0.02),
which suggested common pathogenetic pathway
linking calcinosis and OP [20]. Studies investigat-
ing the increased prevalence of OP in patients with
SSc explore several mechanisms, including the
role of bone turnover markers, the Wnt signalling
pathway, the RANK-RANKL system, and systemic
inflammation, all contributing to bone loss in SSc
[21].

In an Australian cohort of 90 SSc patients, a sig-
nificant correlation was found among those with
a history of nasogastric feeding, percutaneous en-
doscopic gastrostomy feeding, or intravenous total
parenteral nutrition and OP (6.9% vs. 0.0%, P =
0.038) [9].

A case-control study in Brazil found a signifi-
cant association with densitometric OP (p <0.001),
lower weight (p=0.032), bone mineral index
(p=0.044), anti-RNA polymerase III (p=0.040),
use of GC (p=0.019), and bisphosphonates
(p<0.001), as well as with densitometric T-scores of
LS (p<0.001), FN (p=0.025), and TH (p=0.013).
Multivariate analysis showed that the variables sig-
nificantly associated with fractures were high doses
of GC (OR4.10; 95% CI 1.290-13.090; p=0.017),
bisphosphonates (OR 3.91; 95% CI
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Author

Country,
year

Parameters

Risk factors for the development of osteoporosis

Cadar et al.

Italy,
2023

calcinosis (OR 12.52; 95% CI 2.2-237.3, p=0.02)
pitting scars (OR 2.02; 95% CI 1.08-11.97, p=0.04)
telangiectasia (OR 2.24; 95% CI 1.21-12.09, p=0.02)

Midol et al.

Germany/
France, 2023

Berlin cohort:

age (OR 1.05;95% CI 1.03 - 1.07, p<0.001)

female sex (OR 2.70; 95% CI 1.29 - 5.65, p=0.009)

diffuse skin extent (OR 5.03; 95% CI 2.50 - 10.10, p<0.001)

BMI (OR 0.94; 95% CI 0.88 - 0.99, p=0.009),

WHO-FC III-IV dyspnoea (OR 2.06; 95% CI 1.16-3.67, p=0.014),
GCs (OR 1.78;95% CI 1.10 - 3.17, p=0.026)

PPIs (OR 1.87; 95% CI 1.10 - 3.17, p:0.020)

Lille cohort:

age (OR 1.06; 95% CI 1.04 - 1.08, p<0.001)

GCs (OR 4.48;95% CI 2.42 - 8.26, p<0.001)

anti-topoisomerase I antibody positivity (OR 2.22; 95% CI 1.18 - 4.16,
p=0.013)

Bimal et al.

Australia, 2021

nasogastric feeding, percutaneous endoscopic gastrostomy feeding or
intravenous total parenteral nutrition (6.9% vs 0.0%, P = 0.038)
prednisolone (58.6% vs 85.2%, P = 0.005)

Chuealee et al. Thailand, 2021 at the LS: BMI (OR 7.78;95% CI 3.21 - 18.88) and menopause (OR 5.32;
95% CI 1.84 - 15.35)
at the FN: BMI (OR 4.54; 95% CI 1.41 - 13.64)

Wang et al. USA, 2020 disease duration from first non-RP symptom (Adjusted OR = 1.05, 95%

CI1.01-1.08)
immunosuppressants (Adjusted OR = 2.15; 95% CI 1.18 - 3.93)

Avouac et al.

France, 2012

age (mean +/- SD age 67 +/- 12 years versus 60 +/- 10 years; p = 0.03)
disease duration (mean +/- SD 15 +/- 10 years versus 8 +/- 8 years; P <
0.001)

Risk factors for reduced BMD according to DXA

Parlati et al. Italy, 2024 disease duration (19.9 years vs. 15.2 years, P = 0.002)
calcinosis (50.5% vs. 36.4%, P = 0.028)
myositis (12.6% vs. 0.7%, P <0.001)
synovitis (42.7% vs. 28.6%, P = 0.022)
gastrointestinal involvement (76.7% vs. 47.1%, P <0.001)
interstitial lung disease (53.0% vs. 40.0%, P <0.001)
Horvath et al. Hungary, 2019 BMI for LS (B = 0.014, § = 0.471, p = 0.002) and for EN (B = 0.009, =
0.346, p = 0.027)
Corrado et al. Italy, 2015 dcSSc subtype for LS and TH (p<0,001)
Marot et al. France, 2015 age, lean mass, and anti-centromere antibodies for TH (r2= 0.73; p <
0.00001)
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anti-topoisomerase I antibody positivity for total density (B = -50.693,
B =-0.313, p = 0.015) and for cortical density (B = -94.645, p = -0.401,

pulmonary manifestations for total density (B = -51.367, B = -0.423, p
= 0.024), for trabecular density (B = -48.234, = -0.318, p = 0.035) and
for cortical density (B =-82.502, B =-0.326, p = 0.015), digital ulcers for
total density (B = -56.903, = -0.402, p = 0.007) and cortical density (B

Risk factors for bone loss according to pQCT
Horvath et al. Hungary, 2019
p = 0.007)
=-92.848, p = -0.450, p = 0.001)
Marot et al. France, 2015

Anti-centromere antibodies, digital ulcers, lean mass, number of
previous fractures for Dtrab at the tibia (r2 = 0.33; p = 0.007), current
digital ulcers, number of previous fractures, lean mass, and menopause

duration for Tb.Sp at tibia (r2 = 0.66, p < 0.0001)

1.699-8.984, p=0.001), negative anti-Scl70
(OR0.34; 95% CI 0.124-0.943, p=0.038), and
lumbar T-score (ORO0.39; 95% CI 0.034-0.460,
p=0.010) [22].

In multivariate analysis, only age (mean age
67+12 years vs. 60+10 years; P = 0.03) and longer
disease duration (15+10 years vs. 8+8 years; P <
0.001) were identified as independent risk factors
for fracture in patients with SSc [16].

In the Table, we summarise the data relating to
the factors associated with reduced bone mass.

Risk factors for bone status deterioration in
patients with systemic sclerosis

Note B: (+95% CI) regression coeflicient; DXA:
dual-energy X-ray absorptiometry; BMI:  body
mass index; BMD: bone mineral density; CI: con-
fidence interval; dcSSc: diffuse cutaneous systemic
sclerosis; Dtrab: volumetric trabecular bone min-
eral density; FN: femoral neck; GC: glucocorti-
coids; LS: lumbar spine; OR: odds ratio; PPI: pro-
ton pump inhibitor; pQCT: peripheral quantitative
computed tomography; RP: Raynaud's phenom-
enon; Tb.Sp: trabecular separation; TH: total hip;
WHO-FC: World Health Organization-Functional
Class; B: standardized linear coeflicients.

Our review has several limitations. We includ-
ed a relatively small number of papers of the dif-
ferent types and designs which may have resulted
in bias in conclusions on the true prevalence and
role of disease-associated risk factors of OP in SSc.
Our review has highlighted the problem of OP in
SSc and shown that more large longitudinal cohort
studies are needed to provide clear conclusions and

Our review has provided a platform for fu-
ture advanced studies. These findings support the
identifying SSc patients at a higher risk for OP in
clinical practice. Further longitudinal researches
are needed into the identification of patients with
SSc who are at risk of OP and its complications for
successful management.

CONCLUSION

OP is rather prevalent in patients with SSc. BMD
at different sites in the skeleton appears to be lower
in SSc than in control subjects. The causes of OP
in SSc are multifactorial. It includes common risk
factors such as older age, female sex, menopause,
and BMI. According to published data, specific
disease-related factors associated with OP are dis-
ease duration, diffuse skin subset, digital ulcers,
calcinosis, anti-topoisomerase I antibody positivi-
ty, pulmonary and gastrointestinal involvement as
treatments with PPI and GCs. The misalignment of
results analyzed resources may be due to differences
in study design, sample size and assessment tools.
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OCTEOIIOPO3 ITPYI CUCTEMHIV CK/TEPOJIEPMII
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AxrtyanbHicth. Octeonopos (OII) Ta arpaBMaTM4Hi IIepe/IoMH € MOLIMPEHO0 Ta JoOpe BifjoMOI0 KOMOPOifTHOIO ma-
TOJIOTi€I0 Y MAI[i€HTiB 3 peBMAaTUYHIMU 3aXBOploBaHHAMU. IIpoTe, momupeHnicts Ta ¢akropy pusuky OII nmpy cucremHii
cxnepogepmii (CCJI) BuBueni HegoctatHbo. Yactora OIT mpu CCJI 3a faHMMIU JTiTepaTypy KOMMBAIOTBCA B MeXXax Bix 8,8%
1o 51,6%. OcTaTO4YHO He BCTAHOB/IEHI IPEAVKTOPY BTPaTy KicTKOBOI TKaHMHM 11pu CCJI.

Merta. ¥V cTarTi M1 HaBOAMMO K/IiHIYHMII BUIAJIOK OCTEONOPO3Y y MALiEHTKM i3 CMCTEMHOIO0 CK/IEPOJEPMIEI0 Ta fe-
MOHCTPY€EMO HaHi MiTepaTypy LIOf0 MOLIMPEHOCTI Ta acouiifoBaHux (GakToOpiB pU3UKY BTPATy KiCTKOBOI Macyl P LIbOMY
3aXBOPIOBAHHI.

Marepianu i meTomu. Y cTarTi onucano kniniganit Bunagox OII y naunienTtku i3 CCJJ Ta mpoBefieHo OITiAf JIiTepaTypu
3 Bukopucranasam PubMed, Medline ta KokpaniBcpkoi 6i6/1i0Tek 3a TAKMMIM K/IIOYOBYIMI CJIOBaM, sIK MiHepa/bHa LIijTb-
HICTb KiCTKOBOI TKaHMHM, OCTEOIIOPO3, IOINPEHICTb, PaKTOPU PUSUKY Ta CUCTEMHA CKIepOfiepMis.

Pesynbratn. IIpogemoncrpoBano xminiunwmit Bunagok OII y mamientxku 3 CCl Ta mo3uTuBHMII eeKT TiKyBaHHA
6ichochonaramm. JogaTkoBuMy GakTopaMm pU3MKy BTPATU KiCTKOBOI MacH, sKi IIOB’s3aHi i3 OCHOBHMM 3aXBOPIOBaH-
HAM BiporigHo €: audysumit wkipamit nigrun CCll, ckaepofakTuIis 3 aKTUBHMMY BUpa3KaMyl Ha MANbLX PYK, Mi3HIN
CKJIEpOflepMiYHMI TaTEPH IIPY KaIlIAPOCKOIII, iHTepCTUIIiIHE 3aXBOPIOBAHHA JIET€Hb, YPAKEHHS IIJTYHKOBO-KIIIKOBOIO
TPAKTYy Ta JTIKYBaHHA IHTi6iTOpaMy IPOTOHHOI OMIIN.

Bucnosku. OII € gocuts noumipennm y naniextis 3 CCI. 3rigHo 3 ony6OnikoBaHMMM KaHUMY, crenydivanmm dak-
TOpaMH, NOB'SI3aHUMM i3 3aXBOPIOBaHHAM, acoliifoBanyumu 3 OIl, €: TpUBATICTb 3aXBOPIOBAHH:A, AMTITANIbHI BUPA3KH,
KaJIbIIMHO3, YP)KeHH JIeTeHb Ta MTyHKOBO-KUIIIKOBOTO TPAKTY, & TAKOXK JIiKyBaHH: iHTibiTopaMy IpOTOHHOI IOMIIN Ta
rmoKokopTukoifamu. Li pesynbraTy mifiTBepAKYIOTh, 1[0 B KaiHiyHil mpakTuni nanienty 3 CCJIl MaioTh BUIINI PU3UK
posButky OII Ta itoro ycknagHeHb.

KrouoBi cmoBa: MiHepabHa MIIbHICTD KiCTKOBOI TKaHUHM, OCTEONIOPO3, MOIIMPEHICTh, PaKTOPU PUSMKY, CUCTEMHA
CKJIEpOfiepMis.
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