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DEFICIENCY IN POSTMENOPAUSAL WOMEN
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Abstract

Osteosarcopenia, i.e. combination of low muscle mass and reduced bone mineral
density, is associated with aging and recognised as public health burden. The objective: to
determine the possibility of treatment and rehabilitation to increase the functional capabilities
of the musculoskeletal system in OSP and vitamin D deficiency in postmenopausal women.
Materials and methods. 178 women aged 55.7 = 0.6 years old, among them 148 OSP
patients. Densitometry was performed, 25 (OH) D level in blood serum, C - terminal
telopeptide, degradation product of type 1 collagen (CTx) were determined, functional tests
were used. Results and conclusions. Complex use of physical rehabilitation (multifunctional
trainer "HUBER") in combination with drug therapy (vitamin D, denosumab) promotes more
effective increase of the functional capabilities of the musculoskeletal system: muscle
strength, stability, coordination of movements, reduces functional limitations; promotes more
effective treatment of structural and functional changes in bone tissue, increase BMD.
Functional tests of the state of musculoskeletal tissue falls and are highly informative in terms
of predicting the risk of fractures (impaired coordination and FraxAll, stability and FraxAl,
risk of falls and FraxAll, dynamometry and FraxAll.
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Osteosarcopenia (OSP) is a combination of low muscle mass and reduced bone
mineral density (BMD) associated with aging and general pathogenesis [1-5].

The combination of sarcopenia (SP) and osteoporosis (OP) doubles the risk of
fractures and premature death of patients [2]. A number of studies have shown that the muscle
mass of the extremities are significantly lower in OP women than in the group with normal
BMD [3, 4]. Vitamin D deficiency (VD) in postmenopausal women is a risk factor in the
development of muscle weakness syndrome (decreased muscle strength, coordination of body
movements in space, reaction time, functional mobility), the components of which increase
the risk of falls and low-energy fractures. Low serum 25 (OH) D levels are also a risk factor
for hip fracture [6]. Impaired balance and gait control, as well as impaired musculoskeletal
function, are important falls risk factors [7]. Low-energy fractures occur in OP patients and
are considered an important public health problem, as they lead to significant disability and
premature death [8]. Currently, there is no specific treatment for muscle weakness, the
primary one is prevention. Exercise, especially gradually increasing strength loads, stimulates
muscle protein synthesis. Exercise for at least 20 minutes per week significantly increases
muscle and bone mass, strength, reduces functional limitations, and prevents falls and
fractures in the elderly [7]. Exercise has a positive effect on muscle mass and strength or
physical performance in healthy individuals aged 60 and over [6, 7]. Adequate intake of
vitamin D and intake of calcium and protein in conjunction with exercise improves muscle
protein synthesis and has a positive effect on body composition by helping to reduce fat mass,
increase or maintain muscle tissue, and preserve bone [10]. In accordance with international
treatment guidelines and the prevention of VDD, correction of VDD in the adult population of
Central European countries is carried out with the native preparation of vitamin D —
Cholecalciferol [3]. The active metabolites of vitamin D include Alfacalcidol.
Its action is associated with the formation of D-hormone in the liver, bypassing the renal
hydroxylation circle.

This allows to administer the drug even with a reduced activity of 1a-hydroxylase in
the kidneys in older persons [7].

OSP is often observed in PM women, reduces their physical capabilities, worsens the
quality of life, contributes to an increase in the frequency of falls and, accordingly, the risk of
OP fractures. Early diagnosis, timely treatment and rehabilitation of structural and functional
changes in the musculoskeletal system in women working under unfavorable factors of the

industrial environment are topical. The objective: To determine the possibility of treatment
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and rehabilitation measures to increase the functional capabilities of the musculoskeletal
system in OSP and vitamin D deficiency in postmenopausal women.

Materials and methods. Under our supervision there were 178 PM women aged 55.7
+ 0.6 years old, including 148 OSP patients, working at maritime sector. The control group
consisted of 30 apparently healthy women. Densitometry was performed (osteodensitometer
Hologic Discovery, USA) before the beginning of the treatment and in 12 months against the
background of ongoing therapy. The level of 25 (OH) D in blood serum was determined by
the enzyme immunoassay on a EUROIMMUN analyzer (Germany). A marker of bone tissue
resorption, C-terminal telopeptide, degradation product of type 1 collagen (CTx), was
determined in blood serum by the immunochemiluminescent method with Cobas - 6000
analyzer (Roche Diagnostics, Switzerland). Changes in CTx were observed at baseline after 3
and 6 months. Assessment of the functional state of skeletal tissue and falls risk were studied
with the use of functional tests.

Thus,"tandem™ test was used to assess the human’s ability to maintain balance at rest,
its test time is not less than 10 seconds; “get up and go” test (10 seconds); “sit-stand” test
makes it possible to assess muscle strength and the risk of falls (no more than 10 seconds).
Skeletal muscle strength was studied using a wrist dynamometer, (kg).

According to the methods of therapy, the patients were randomized into 2 groups:
Group | - 83 women who received vitamin D metabolites and denosumab. Group Il - 65
patients who received VD metabolites, denosumab, and the complex included training on a
multifunctional HUBER simulator using stabilometry and stabilization training to correct
balance and stability disorders. The results were statistically processed using Microsoft Office
Excel and Statistica 10.0 software. Methods of primary descriptive statistics were used for
mathematical processing: the mean value of the indicator, standard deviation, standard error,
Student's t-test. When assessing the strength of the correlation coefficients, the Chaddock
scale was used.

Results and discussion. BMD according to the T-criterion was reduced (p <0.05) in
both groups under study. It was (-2.33 £ 0.54 SD), (p <0.05) in the Ist group and (-2, 29 *
0.47SD), (p <0.05) in the second group compared with the control group. Initially, BMD
index did not differ in the groups under study and was (0.525 + 0.039) g/cm?, (p <0.05) in the
Ist group, and (0.524 + 0.036) g/cm?, (p <0.05 ) in the lind. . Initially, CTx was increased in
both study groups: group | - (0.754 + 0.015) mmol / |, (p <0.05) and in group Il - (0.775 %
0.024) mmol / 1, (p <0.05), control - (0.364 + 0.093) mmol / I. 25 (OH) D level corresponded
to DVD: in group | it was (11.8 = 1.57) ng / ml, (p <0.05), in group Il — (12.7 £ 1.35) ng / ml,
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(p <0.05). The skeletal muscle strength, obtained with a wrist dynamometer, demonstrated a
decrease in muscle strength: in group | it equaled to (10.9 £ 0.68) kg, (p <0.01), in group II -
(11.3 £ 0.57 ) kg, (p <0.01), in the control group it was (45.35 + 1, 24) kg. Functional tests
results were as following. "Tandem test"”, "stand up and go", "stand up and sit down" showed
reduced values in both groups in comparison with the control, respectively: in group I - (8.37
1 0.42) s, (p <0.05), (13.2 £ 0.57) s, (p <0.05), (13.43 £ 0.54) s, (p <0.05); in group 11 - (8.34
+ 0.45) s, (p <0.05), (13.3£0.42) s, (p <0.05), (13.5+ 0.61) s, (p <0.05). After 12 months.of
treatment, BMD in group | was (0.642 + 0.039) g / cm?, (p <0.05), in group Il - (0.653 +
0.043) g/ cm?, (p <0.05), which indicates a positive process of bone tissue formation (Fig. 1).

0,7
0,65
0,6 - B Group I
0,55 - B Group I
s

Initially In 12 months

Fig. 1. Dynamics of BMD increase

As a result of the treatment, CTx index was reduced (p <0.05) in both groups after 3
months, which indicates the effectiveness of the therapy. However, in the second group
against the background of therapy, the rate of decrease in CTx was significantly higher, CTx
in group Il - (0.564 + 0.02) mmol / I, (p <0.01), in group 1 - (0.623 + 0.01) mmol / I, (p <0.01)
(Fig. 2).

At the background of ongoing therapy in the I st group women 25 (OH) D level after 3
months of treatment was (29.8 + 1.1) ng / ml, (p <0.05), in group Il it was (33.5 £ 1.3) ng /
ml, (p <0.05); in 12 month 25 (OH) D level in group I was (35.5 + 0.8) ng / ml, (p <0.05), in
group Il - (36.5 £ 0.5) ng / ml ( p <0.05), (Fig. 3).
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Fig. 2. Dynamics of CTx decrease during treatment.

B Group I
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Fig. 3. Dynamics of 25 (OH) D in 1, 3, 6 and 12 months after treatment

"Tandem test" in the Ist group patients in 6 months of treatment was (9.38 + 0.65) s, in
12 months - (12.2 £ 0.51) s, (p <0.05); in the second group it was respectively (12.5 £ 0.51) s,
(p <0.05) and (14.2 + 0, 54) s, (p <0.05), (Fig. 4). During treatment, a functional test “get up
and drink” after 6 months, 12 months. in group I, it was (11.8 = 0.34) s, (9.25 £ 0.38) s, (p
<0.05), respectively; in group Il - (10.3 £ 0.38) s and (8.65 = 0.37) s (p <0.05) (Fig. 5).
System-to-stand test after 6 months, 12 months. in group | was respectively (12.1 £ 0.53) s,
(9.3+£0.56) s, (p <0.05); ingroup Il - (11.5 £ 0.51) sand (8.2 + 0.62) s, (p <0.05) (Fig. 6).
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Fig. 4. The dynamics of the “"tandem test” (s) in 6, 12 months of treatment

B Group I
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Fig. 5. The dynamics of the "get up and go™ test (c) in 6, 12 months of treatment

The dynamometry test showed an increase in muscle strength after 6 and 12 months of
treatment in both groups: in patients of the first group it was after 6 months. treatment (18.3 +
0.7) kg, (p <0.05), after 12 months. - (22.5 + 0.68) kg, (p <0.05), in the second group -
respectively (23.5 + 0.65) kg, (p <0.05) and (28 + 0.57 ) kg, (p <0.05) (Fig. 7).
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Fig. 6. The dynamics of the "sit down - stand up" test (c) after 6, 12 months of
treatment.
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Fig.7. Dynamics of dynamometry (kg) at the background of the treatment in 6, 12
months

Correlation analysis showed a relationship between 25 (OH) D and CTx level (r = -
0671; p<0.01), 25 (OH) D level and T-criterion (r = 0.656; p<0.01). According to Holick M.
F. [11] vitamin D promotes bone health by maintaining the physiological level of parathyroid

hormone and stimulating osteoblast activity, as well as stimulating bone mineralization,
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thereby reducing the risk of falls and fractures. Bischoff-Ferrari H. A., Conzelmann M., Dick
W. et al. [12] also believe that serum vitamin D levels <30 ng / ml (<75 nmol / L) are
associated with disturbances connected with maintaining body balance, lower limb function,
high rate of falls, low BMD, and muscle weakness. The treatment led to CTx (p <0.05)
decrease, increase (p <0.05) 25 (OH) D in both groups, which indicates the effectiveness of
the therapy. In 12 months of treatment comparative analysis of BMD changes two groups
under study, it was noted that in the second group, BMD increase the lumbar spine was 3.6%
higher (p> 0.05) compared with the the Ist group. During the treatment no new fractures were
noted in the patients. Analysis of the functional tests results showed that the "tandem™ test
had a relationship with FraxAll (r = - 0.67; (p = 0.05)); “stand up and go” test correlates with
FraxAll (r = 0.64; (p = 0.05)) and had connection with dynamometry (r = - 0.63; (p = 0.05)) as
well as “sit down — stand up” test FraxAll (r = 0.62; (p <0.05)), FraxAll (r = - 0.77; (p =
0.05)), Fraxhit (r = - 0.70; ( p <0.05)).

As a result of the treatment "tandem test", "get up and go"”, "stand up and sit down"
showed a positive result (p <0.05) in both groups. However, in the second group of patients,
the effect of therapy was higher (p <0.05) in comparison with initial data and the Ist group
result. The latter was associated with training on the HUBER multifunctional simulator with
the stabilometry and stabilization training to correct balance disorders and sustainability. The
results obtained are consistent with literature data, which shows a positive relationship
between serum 25 (OH) D levels and lower limb function, strength of the proximal muscle
group, and the ability to perform physical actions. The studies that achieved an average serum
VD level of > 30 ng / mL in participants showed significant reductions in falls and associated
bone fractures. The decrease in the rate of fractures in the investigations performed is mainly
connected with the decrease in the frequency of falls [11, 12].

Thus, against the background of the therapy, the patients of both groups noted an
improvement in their well-being, besides BMD increase, functional indicators of muscle
strength, stability, coordination of movements was noted, at the same time primary and
repeated fractures were not recorded.

Conclusions. 1. Complex use of physical rehabilitation (multifunctional trainer
"HUBER") in combination with drug therapy (vitamin D, denosumab) promotes more
effective increase (p <0.05) of the functional capabilities of the musculoskeletal system:
muscle strength, stability, coordination of movements, reduces functional limitations;
promotes more effective treatment of structural and functional changes in bone tissue,
increase (p> 0.05) BMD.
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2. Functional tests of the state of musculoskeletal tissue falls and are highly
informative in terms of predicting the risk of fractures (impaired coordination and FraxAll (r
=-0.67; (p = 0.05), stability and FraxAll (r = 0.64; (p = 0.05)), the risk of falls and FraxAll (r
= 0.62; (p = 0.05)), dynamometry and FraxAll (r = - 0.77; (p = 0.05)).
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