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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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FEATURES OF BONE METABOLISM AND THEIR INFLUENCE ON ARTERIAL WALL STIFFNESS IN
POSTMENOPAUSAL WOMEN WITH CONTROLLED UNCOMPLICATED HYPERTENSION

"Povoroznyuk V., *Nishkumay O., *Lazarieva K., 2Lazariev P.

ISI “D.F. Chebotarev Institute of Gerontology NAMS of Ukraine”, Kyiv,
20.0. Bogomolets National Medical University, Kyiv, Ukraine

Cardiovascular disease occupies a leading place in the struc-
ture of morbidity and mortality [29]. With the global aging of
the population, osteoporosis and cardiovascular diseases have
become a major issue with considerable medical and socioeco-
nomic burdens [13]. Age is an important determinant in the de-
velopment of arterial hypertension (AH), which is largely asso-
ciated with arterial consolidation due to the age-related changes
and other risk factors [6]. Observational studies have reported
an association between low serum vitamin D levels and elevated
risk of cardiovascular disease (CVD), though such studies may
not prove causation because of possible unmeasured confound-
ing. Some findings concern the patients with osteoporosis who
frequently suffer from vascular calcification, which was shown
to predict both cardiovascular morbidity/mortality and osteopo-
rotic fractures. Various common risk factors and mechanisms
have been suggested to cause both bone loss and vascular calci-
fication, including aging, estrogen deficiency, vitamin D and K
abnormalities, chronic inflammation, oxidative stress, metabolic
syndrome [24]. Major breakthroughs in molecular and cellular
biology of bone metabolism and characterization of knockout
animals with deletion of bone-related genes have led to the con-
cept that common signaling pathways, transcription factors and
extracellular matrix interactions may account for both skeletal
and vascular abnormalities [12].

However, there seems to be a current lack of information on
the nature of bone metabolism in patients with various diseases
of the cardiovascular system, for example, arterial hypertension
and arterial wall stiffness.

The aim of this study was to examine the features of bone
metabolism and their influence on arterial wall stiffness in
postmenopausal women with a controlled uncomplicated hy-
pertension.

Material and methods. The study involved 44 women (main
group) with the mean age of 69.04+0.72 years and a postmeno-
pausal duration of 18.4+0.85 years, with uncomplicated arterial
hypertension (AH) grade 2, and 30 healthy patients (control
group), their mean age 69.3+1.21 years and postmenopausal du-
ration of 19.4+1.18 years (p>0.05).

Inclusion criteria: females over 65 y.o. with a controlled AH
of 1-2 grades, according to the office BP morning measurements.
They took an antihypertensive therapy based on indapamide-re-
tard + amlodipine at a dose of 1.5/5 mg /d or 1.5/10 mg/d with
target blood pressure levels (<140/90 mm Hg).

Exclusion criteria: the presence of secondary hypertension;
previous history of myocardial infarction and/or stroke; heart
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failure with NYHA above a functional class (FC) II signs of
stable angina of the III-IV FC; left ventricular ejection frac-
tion (LVEF)<50%; diabetes; congenital heart diseases; periph-
eral vascular disease; heart rhythm disturbances (permanent
and persistent form of atrial fibrillation, frequent extrasystolic
arrhythmia, ventricular paroxysms or ventricular tachycar-
dia in the medical history, persistent sinus tachycardia); viola-
tion of atrioventricular conduction or sinus bradycardia (heart
rate< 50 bpm) or weakness syndrome of the sinus node; im-
possibility to withdraw previous AHT; obesity with body mass
index (BMI)>35 kg/m?; chronic kidney disease with GFR for
EPI<60 ml/min/1.73 m2 and any other clinically relevant con-
comitant pathology; hyper- (> 5.5 mmol/L) and hypopotassemia
(<3.5mmol/L).

Questionnaire-survey method was used to assess a nutritional
status. Furthermore, patients were examined by a general clini-
cal examination, routine laboratory clinical and biochemical
studies, measurements of office bBP (brachial systolic, diastolic,
pulse, mean BP (bSBP, bDBP, bPP, mean bBP) using a mechani-
cal tonometer Microlife BP AG1-30. Applantation tonometry
was performed using the SphygmoCor device AtCor Medical
(Australia) and Doppler-Echo by the ultrasound diagnostic sys-
tem of the Hitachi ALOKA Medical.

According to the pulse wave analysis by applanation tonome-
try [3], we determined central systolic, diastolic, pulse, and mean
BP (respectively, cSBP, cDBP, cPP, mean cBP), augmentation
pressure (AP), augmentation index (Alx), augmentation index,
normalized for a pulse rate of 75 beats/min (AIx75), amplifi-
cation pressure (PP ampl.), and measured carotid-radial (PVW
rad.) and carotid-femoral pulse wave velocity (PWV fem.). The
amplification pressure was calculated as the ratio between bPP
and cPP (%) [19].

The FRAX-all and FRAX-hip technique was used to calcu-
late the 10-year risk of hip fracture and major osteoporotic frac-
tures (the Ukrainian version was developed under the guidance
of Prof. Povoroznyuk V.V. at www.sheffield.ac.uk/FRAX/tool.
aspx) [23].

Bone turnover markers in the peripheral blood (procollagen
type 1 propeptide (PINP), collagen type 1 cross-linked C-telo-
peptide (B-CTx)), parathyroid hormone (PTH) and vitamin D
were defined by electrochemiluminescence method Eleksys
2010 analyzer (Roche Diagnostics, Germany), Cobas test sys-
tems. Levels of ionized calcium, phosphorus in serum (hexoki-
nase method0 were assayed by the automatic biochemical ana-
lyzer Integra 400/800 (“Roche”, Germany).
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Vitamin D status was evaluated according to the latest clas-
sification [21,24], based on which vitamin D deficiency is diag-
nosed at 25 (OH) D in serum below 20 ng/ml, vitamin D defi-
ciency at 25 (OH) D 20-30 ng/ml. A concentration of 25 (OH)
D in the range of 30-50 ng/ml indicates an optimum level, and
50-100 ng/ml - a high level.

The bone mineral density (BMD) was examined using the
“Hologic Discovery” apparatus. The following parameters of
bone mineral density (BMD, g/cm?) were determined: T score
of the total body, lumbar spine L1-L4, femoral neck, radial bone.
To assess the quality of bone tissue (Trabecular Bone Score -
TBS), the TBS iNsight technique, developed by Med-Imaps
(Bordeaux, France), was used.

Results and discussion. Within the framework of risk fac-
tor analysis for bone fractures, it was found that the calcium
content in the actual diet (according to the questionnaires) in the
main group was on average 245+21 mg/day, and in the control
group - 268+23 mg/day. Thus, it was significantly reduced in
both groups compared to the generally accepted norms.

At the time of the inclusion at this stage of the study, the tar-
get levels of blood pressure were reached, that is, the effect of
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elevated blood pressure on bone metabolism was excluded. Pa-
tients with hypertension and control group were compared by
age, BMI, brachial and central blood pressure (Table 1).

bSBP, bDBP, bPP, mean bBP - brachial systolic, diastolic,
pulse, mean blood pressure; cSBP, cDBP, ¢cPP, mean ¢BP - cen-
tral systolic, diastolic, pulse, and mean BP; AP-augmentation
pressure; Alx-augmentation index; AIx75 - augmentation index,
normalized for a pulse rate of 75 beats/min; PP ampl.- amplifica-
tion pressure ; PWV rad., PWV fem. - carotid-radial and carotid-
femoral pulse wave velocity.

At the time of inclusion, we revealed a significant increase
in AP, Alx, AIx75 in the main group by 37.7%, 57.5%, 58.2%
(Table 1, p<0.001) and a decrease in PPampl. by 20.8% (Table
1, p<0.001) compared to the control, which reflects the increase
of the central PP due to the influence of the reflected wave, and
characterizes the increased stiffness of arteries.

Patients of the main group, compared with the control group,
at the time of inclusion in the study, had PWV rad. which was
higher by 31% and PWV fem. by 32%, respectively (Table 1, all
p<0.001). In hypertensives, PWV is an independent risk factor
for cardiovascular death and all causes [30].

Table 1. Baseline data of BP and pulse wave indices in two groups of patients

Parameter Main group n=44 Control group n=30
Age, years 69.04+0.72 69.3+1.21
Postmenopausal duration (PD), years 18.4+0.85 19.4£1.18
Duration of AH, years 17.0+0.86 -

BMI, kg/m? 28.9+0.55 27.6£1.11
bSBP, mm hg 123.6+1.95 121.2+1.85
bDBP, mmHg 78.3+1.28 79.3£1.51

bPP, mmHg 45.7+1.71 41.8+1.27
¢SBP, mm Hg. 117.1£1.84 113.7+1.73
cDBP, mmHg 78.6+1.22 79.3+1.51

cPP, mmHg 38.4+1.53 35.1£1.15
HR (heart rates), bpm 66.0+£1.09 72.774£1.34%**
AP, mm Hg 14.5+0.87 9.03+0.59%%**
Alx, % 34.2+1.12 14.5+1.38%**
AlX75, % 30.6£1.15 12.8£1.19%**

PPampl, % 120.1£1.79 152.942.19***
PWV rad., m/s 10.0+0.28 6.89+0.26%**

PWYV fem., m/s 11.6+0.37 7.9+40.24%**

Statistically relevant difference in the scores between two groups * p<0.05;

= p<0.01;, ¥ p<0.00]

Table 2. Baseline data of the examined groups

Main grou Control grou
Parameter n=§ 4 P n=3(g) P

TCh, mmol/l 6.2840.18 4.6+0.1%*

LDL cholesterol, mmol/l 3.83 +0.17 1.73+0.14*

PINP, ng/ml 55.12+4.45 58.32+3.24

Total vitamin D, ng/ml 23.21+1.1 29.1842.12%

B — CTx, ng/ml 0.57+0.03 0.45+0.03*

PTH, ng/ml 67.9+3.75 39.56+1.14*
Cat+, mmol/l 1.27+0.02 1.3£0.02
Phosphorus, mmol/l 1.17+0.02 1.10+0.02

* - statistically relevant difference in the scores between two groups p<0.05
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The analysis of bone metabolism manifested the level of markers
PINP, ionized calcium, phosphorus which did not differ in the com-
parison groups, whereas a significantly higher level of PTH was ob-
served in patients of the main group, possibly as a result of vitamin
D deficiency, more pronounced in patients with an AH.

Note the increase of the resorption marker activity in the main
group, which was reflected by a likely increase in the marker
B-CTx. This suggests the need for choosing osteoporosis treat-
ment tactics.

The average level of vitamin D in patients with AH was lower
by 20.7% compared to the healthy women. Vitamin D deficiency
was found in 21 (47.7%) patients of the main group, deficiency
-in 16 (36.4%), normal level - in 7 (15.9%), whereas in the con-
trol group, vitamin D deficiency was found in 6 (20.0%), insuf-
ficiency - in 4 (13.3%) patients. Secondary hyperparathyroidism
was determined in the patients in the main group with vitamin

D deficiency. Thus, patients with hypertension suffer a second-
ary hyperparathyroidism against the background of vitamin D
deficiency, which may explain the additional negative effect on
the alterations in blood vessel stiffness [5,18].

To evaluate the relationship between arterial stiffness, phos-
phorus-calcium metabolism, vitamin D, we conducted the
Spearman correlation analysis. We found statistically significant
correlations between the PWV fem. and the level of PTH, the
PTH and the Alx, the PTH and the Alx 75%, the LDL level and
Alx 75% (Table 3).

The main group results indicate the presence of hypercholester-
olemia, a more pronounced deficiency of vitamin D, secondary hy-
perparathyroidism and accelerated bone tissue metabolism.

BMD disorders were found in 33 (75%) patients of the main
group, 25 (56.8%) of them being women had osteopenia and
8 (18.2%) - osteoporosis. In the control group, BMD disorders

Table 3. Correlation between changes in BP and pulse wave values,
arterial stiffness and bone metabolism in main group patients

Parameter
r

PPampl. - HR 0.44*
PTH - bPP 0.46*
PTH - PWV fem. -0.44*
PTH - Alx -0.31*
PTH - Alx 75% -0.36%
PINP- TCh 0.30%*
PINP- LDL 0.37%*
Vitamin D - Age -0.42%*
Vitamin D - PD -0.37*
Vitamin D — FRAX all -0.4*
PPamp - LDL 0.36*
LDL - Alx 75% -0.36*
LDL - AP 0.31%*

* - the correlation is significant at the level of 0.05

Table 4. Baseline data analysis of bone mineral density, FRAX of the examined groups

Main gr ntrol gr
Parameter an:‘g‘ 40up Co tnig,(g} oup
FRAX all, % 5.94+0.44 4.44+0.12%
FRAX hip, % 1.72+0.27 1.13£0.09*
TBS, SD 1.27+0.02 1.30+0.03
BMD (L1-L4), g/sm? 1.07+0.03 1.20+0.03*
T-score L1-L4, SD -0.62+0.27 -0.20+0.24*
BMD femoral neck right, g/sm? 0.84+0.02 0.97+0.03*
T-score femoral neck right, SD -0.84+0.14 -0.23+0.17*
BMD femoral neck left, g/sm? 0.84+0.02 1.02+ 0.02*
T-score femoral neck left, SD -0.8+0.15 -0.05+0.2*
BMD Total body, g/sm? 1.09+0.01 1.15+0.02%*
T-score Total Body, SD -0.5+0.16 -0.08+0.23
BMD Radius , g/sm? 0.67+0.01 0.83+0.02*
T- score radius, SD -1.04+0.18 -0.35+0.13*

* - statistically relevant difference in the scores between two groups p<0.05
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were found in 11 (36.7%) women: osteopenia in 7 (23.3%), os-
teoporosis in 4 (13.3%) (Table 3).

Average FRAX-all and FRAX-hip of the main group were
significantly higher compared to the control group. This is ex-
plained by the presence of fractures in the anamnesis of 9 wom-
en (20.4%), included in the main group. Patients in the control
group had no history of fractures.

Patients of the main group had a decrease in BMD at all the
skeletal sites in (Table 4), compared with women without hyper-
tension. The TBS bone quality index did not differ in the com-
parison groups.

To evaluate the relationship between arterial stiffness and
BMD we conducted a Spearman correlation analysis (Table 5).

As revaled by the findings, the value of BMD total body, BMD
radius, BMD femoral neck left, TBS, FRAX all were significantly
decreased and associated with the increased parameters of applana-
tion tonometry, in particular AP, Alx, Alx 75 (Table 5).

Correlation analysis in the control group did not reveal a sig-
nificant correlation between the elastic-elastic properties of the
arteries and the BMD indices.

Many epidemiological studies have shown that a low BMD
and atherosclerosis appear to be related. However, their corre-
lation is not completely clear after a full adjustment of shared
confounders of atherosclerosis and bone metabolism [28].

Osteoporosis and vitamin D deficiency cause the impairments
of bone density, strength and microarchitecture in older patients
and increased risk of fragility fractures, and cause a significant
morbidity and mortality [28].

Certain studies showed that vitamin D supplementation was
not associated with reduced risks of MACE, myocardial infarc-
tion, stroke, cardiovascular mortality, or all cases of mortality.
Additional trials of a higher-dose vitamin D supplementation,
perhaps targeting members of older age groups and focusing on
the CVD endpoints, such as heart failure, are of interest [4].

It was revealed in the studies [16] of older adults that vitamin
D deficiency is associated with myocardial infarction and mor-
tality. PTH excess is associated with heart failure. Vitamin D
and PTH might influence cardiovascular risk through divergent
pathways [10].

One of'the studies [11] showed that in the older, predominantly
postmenopausal South African women, BP, large artery stiffness
and IMT were associated with calciotropic hormones and bone
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resorption, indicating a predisposition to arterial calcification. It
is known that recombinant osteoprotegerin is a bioactive protein
intended for use in the cell culture applications. Osteoproteger-
in is an osteoblast-secreted decoy receptor that functions as a
negative regulator of bone resorption. This protein specifically
binds itself to its ligand, osteoprotegerin ligand, both of which
are key extracellular regulators of osteoclast development. Stud-
ies of the mouse counterparts also suggest that this protein and
its ligand play a role in lymph-node organogenesis and vascular
calcification [26].

The study [17] confirmed an association between arterial stiff-
ness and BMD in women. The other recent studies [20] showed a
significant correlation between a vascular calcification and BMD.

There is a lack of data on the above-mentioned association
in patients with CVD, namely with AH, for the possibility of
substantiating common pathogenetic mechanisms between the
development of osteoporosis and calcification of vessels, the
role of secondary hyperparathyroidism.

Researchers have shown [7] that the arterial stiffness, as as-
sessed by PWV, independently increased both with BP and with
PTH, but BP remains the main driver of arterial stiffening.

Regarding the association between osteoporosis and athero-
sclerosis, the study [25] showed that the low BMD is associated
with coronary atherosclerosis in the healthy postmenopausal
women, independent of age and cardiovascular risk factors.
Postmenopausal women with a decreased BMD may have a
higher risk of developing coronary atherosclerosis.

The correlations we observed between PTH and PWVfem
in women may indicate a possible relationship between media
calcification (arteriosclerosis) and aortic atherosclerosis with the
development of osteoporosis. This mechanism may be related to
a violation of vitamin D. It is known that vitamin D deficiency
is an important risk factor for the development of not only meta-
bolic bone disease, but also of hypertension, obesity, diabetes,
and its additional intake may significantly reduce the incidence
of cardiovascular complications [5].

The key link in these processes is probably the disruption of
the formation of the active metabolite of vitamin D, since the
target organs for hypertension, diabetes are kidneys, and their
lesion reduces the synthesis of la-hydroxylase - an enzyme
through which 25-hydroxycholecalciferol (25 (OH) D3, calcidi-
ol) in the kidneys is converted to the active form of vitamin D3-

Table 5. Correlation among pulse wave values, arterial stiffness and BMD in main group

Parameter cPP, AP, Alx, Alx75, PPampl, PWYV rad, PWYV fem,
mmHg mmHg % % % m/s m/s
FRAX all, % 0.39* 0.32% 0.36* 0.37 —0.44* 0.29 0.12
TBS, SD -0.42 0.12 0.10 0.19 0.32* 0.30 0.22
BMD (L1-L4), g/sm? 0.26 0.01 -0.20 —0.18 0.19 0.14 0.3*
T-score L1-L4, SD —0.18 —0.18 —0.57 * -0.13 0.28 0.02 0.24
BMD femoral neck right, g/sm? 0.02 —0.02 0.11 0.30 0.21 0.14 0.22
T-score femoral neck right, SD -0.18 -0.35 -0.27 -0.22 -0.09 0.15 -0.03
BMD femoral neck left, g/m? -0.04 —0.11 0.02 0.36* 0.31 0.33 0.10
T-score femoral neck left, SD -0.27 -0.16 -0.10 -0.27 0.01 0.03 —0.11
BMD Total body, g/sm? 0.08 —0.09 —0.41* —0.36* 0.12 0.24 0.14
T-score Total Body, SD -0.26 -0.19 —0.10* —0.12 0.18 -0.12 0.05
BMD Radius , g/sm? 0.23 0.26 -0.32 -0.32 -0.37* 0.15 0.12
T- score radius, SD -0.29 -0.25 -0.30 -0.21 —0.04 -0.23 —0.13
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* - the correlation is significant at the level of 0.05
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1,25 by dihydroxycholecalciferol (1,25 (OH) 2D3, calcitriol - D-
hormone) [25]. Due to the hypovitaminosis of the D-hormone,
hypocalcemia develops, which in turn leads to the development
of secondary hyperparathyroidism, increasing the rate of bone
tissue resorption, results in the development of OP and enhances
calcium exit from the depot, increases its absorption in the intes-
tine, and flow into the intestine. Alkaline phosphatase exchange
is central in this process as a molecular marker of vascular cal-
cification [22]. The production of endothelial cell vesicle ma-
trix, which regulates mineralization in vascular intimacy and the
media, stimulates smooth muscle cells (MMCs) [1]. Other cell
types (eg. microvascular pericytes and adventitial fibroblasts)
have the ability to generate a mineralized matrix and stimulate
osteoblasts to differentiate, resulting in an increased calcifica-
tion [22]. Arterial calcification may occur in the intimacy and
media. Proinflammatory mediators cause an increase in LDL
cholesterol concentration due to osteogenic differentiation of
MMCs. Media calcification is associated with an advanced age,
diabetes and chronic kidney disease, contributes to arterial stiff-
ness, which increases the risk of adverse cardiovascular events
[15]. In our study, we also obtained data on the deficiency of
vitamin D, secondary hyperparathyroidism in patients with an
uncomplicated hypertension, which may explain the mechanism
of increase in the level of bone tissue resorption marker. Corre-
lation between arterial stiffness (AP, Alx, AIx75) and BMD may
indicate an association of media calcification, i.e. arteriosclero-
sis, and aortic atherosclerosis with development of OP [15]. In
our opinion, the explanation for this phenomenon may be a dis-
order of vitamin D metabolism in the elderly women with hyper-
tension, which we found in the study. It is known that vitamin D
deficiency is an important risk factor for the development of not
only metabolic bone disease, but also hypertension, obesity, dia-
betes, and its supplemental intake may significantly reduce the
frequency of cardiovascular events [S]. We found statistically
significant correlations between the PWVfem. and PTH levels.
The value of BMD total body, BMD radius, BMD femoral neck
left, TBS, FRAX-all were significantly decreased and associated
with the increased parameters of applanation tonometry, in par-
ticular AP, Alx, Alx 75 . This probably indicates an association
between vitamin D metabolism disorders due to the secondary
hyperparathyroidism, progression of arterial rigidity and calci-
fication of elastic fibers in women postmenopausal women with
a controlled uncomplicated hypertension [2]. Correlations be-
tween total cholesterol (TCh), low density lipoprotein (LDL),
and PINP levels indicate the likelihood of hypercholesterolemia
among bone turnover markers activity in the elderly patients
with an uncomplicated hypertension.

Conclusions. The data obtained from the study of the param-
eters of applanation tonometry and the structural and functional
state of bone tissue in patients with an uncomplicated hyper-
tension, aged 69+3.30 years reveals the possibility of joint
pathogenetic mechanisms of development the atherocalcinosis,
increased vascular stiffness, developing osteoporosis. These
processes were associated with the reduced level of 25(OH)
D, hypercholesterolemia, secondary hyperparathyroidism, and
determine the necessary selection of therapy for correcting the
revealed disorders.
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SUMMARY

FEATURES OF BONE METABOLISM AND THEIR IN-
FLUENCE ON ARTERIAL WALL STIFFNESS IN POST-
MENOPAUSAL WOMEN WITH CONTROLLED UN-
COMPLICATED HYPERTENSION

"Povoroznyuk V., *Nishkumay O., 2Lazarieva K., 2Lazariev P.

ISI “D.F. Chebotarev Institute of Gerontology NAMS of

Ukraine”, Kyiv; 20.0. Bogomolets National Medical Univer-
sity, Kyiv, Ukraine

The aim of this study was to investigate the features of bone
metabolism and their influence on the arterial wall stiffness in
postmenopausal women with a controlled uncomplicated arte-
rial hypertension (AH).

The study involved 44 women (main group) with the mean
age of 69.04+0.72 years and a postmenopausal duration of
18.4+0.85 years, suffering from an AH grade 2, and 30 healthy
patients (control group), their mean age being 69.3+1.21 years,
postmenopausal duration 19.4+1.18 years (p>0.05). All pa-
tients underwent general clinical and laboratory examination
with determination of lipid level in blood. Pulse wave analysis
(SphygmoCor) parameters , Bone mineral density (BMD) were
assessed. The levels of 25(OH) D, parathyroid hormone, pro-
peptide procollagen of type 1 aminoterminal (PINP), b-isom-
erized C-terminal telopeptides (b-CTx), ionized calcium and
phosphorus in serum were assessed.
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The data obtained from the study of the parameters of appla-
nation tonometry and the structural and functional state of bone
tissue in patients with an uncomplicated hypertension at the age
of 69+3.30 years manifest the likelihood of joint pathogenetic
mechanisms of developing atherocalcinosis, increased vascular
stiffness and impending osteoporosis.

Keywords: hypertension, arterial stiffness, osteoporosis.

PE3IOME

OCOBEHHOCTH KOCTHOI'O METABOJIM3MA M
ErO BJIIMSIHUE HA )KECTKOCTH APTEPUAJIbHOMN
CTEHKH Y KEHIIIMH B IOCTMEHOIIAY3E C KOH-
TPOJIUPYEMOM APTEPUAJIBHOM T'MNEPTEH3UEN

ToBopo3uwk B.B., ZHumkymaii O.H., 2JIazapesa K.II.,
21azapes I1.A.

TV «HMnemumym 2eponmonozuu um. /1. ®. Yebomapeea HAMH
Vpaunory, Kues; >Hayuonanbhbiii MeOUYUHCKUL YHUGEPCUMEem
um.A.A. boeomonvya, Kues, Ykpauna

Llens uccrnenoBaHust - U3y4UTh OCOOCHHOCTH MeTaboau3Ma
KOCTHOM TKaHM M €ro BJIMSHUE Ha JKECTKOCTb apTepHalIbHOU
CTEHKHU y JKCHIIMH B IIOCTMEHOIIAy3€ C KOHTPOJIIUPYEeMO Heoc-
JIOKHEHHOM apTepHalibHOW THIIepPTEH3HEH.

B uccnenoBanuu npunsin yyactue 44 xKeHIIMHBI (OCHOBHAs
rpynna), cpeaHuil Bospact - 69,04+0,72 roga, IIMTEIBHOCTH
noctMmeHomnay3ssl 18,4+0,85 ., ¢ aprepuanbHOil runepTeH3uei
(AT') 2 crenenu. ['pynmy cpaBHeHus coctaBuiu 30 310pPOBBIX
JKEHILWMH, CpelHuil Bo3pact - 69,£1,21 1., JUIMTEIBHOCTh MOCT-
menonay3bl 19,4+1,18 . (p>0,05). UccnenyembiM mpoBeaeHO
OOLIEKIMHIYECKOe U J1abopaTopHoe 00CiIeNoBaHUE C Ompe-
JICICHUEM YPOBHS JIMIHUIOB B KpoBH. OLIEHCHBI NapamMeTpbl
nynabcoBoid BoiHbL (SphygmoCor), MuHepanbHas IUIOTHOCTh
KOCTHOH TKaHu, ypoBHH 25 (OH) D, naparupeousnoro ropmo-
Ha, IIPONENTHIA NPOKOJIJIareHa aMUHOTEPMUHAIBHOTO THHA 1,
b-uzomepnzoBanHbIX C-KOHLEBBIX TEIONEHNTHIOB, HOHU3HPO-
BAHHOTO KaJIbIHs U (ochopa B CHIBOPOTKE KPOBH.

JlaHHble, MOJTy4EHHbIE IPU M3YyYCHHUU IapaMEeTpoOB arIuia-
HALMOHHOH TOHOMETPUH U CTPYKTYPHO-(QYHKI[HOHAIBLHOTO
COCTOSIHMSI KOCTHOM TKaHW Y MAIMEHTOB C HEOCIOKHEHHOU
AI' B Bozpacte 69+3,30 I., CBUAETEILCTBYIOT O BEPOSTHOCTU
COBMECTHBIX MAaTOT€HETHYECKUX MEXaHU3MaxX Pa3BUTHUs aTepo-
KaJIbLINHO32, TTOBBIIICHNUS KECTKOCTH COCYIOB U PA3BUTUS OCTEO-
1opo3a.
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CHARACTERISTICS OF DRUG RESISTANT TUBERCULOSIS IN GEORGIA (2015-2020)

2Solomonia N., "*Vacharadze K., Mgvdeladze G.

Thilisi State Medical University; *National Center for Tuberculosis and Lung Disease, Thilisi;
3N1 Primary Healthcare Center, Kutaisi, Georgia

In 2019, an estimated 10 million people fell ill with tubercu-
losis (TB) worldwide (5.6 million men, 3.2 million women and
1.2 million children). A total of 1.4 million people died from
TB in 2019 (including 208 000 people with HIV). Worldwide,
TB is one of the top 10 causes of death and the leading cause from
a single infectious agent (above HIV/AIDS). Multidrug-resistant
TB (MDR-TB) remains a public health crisis and a health security
threat. A global total of 206 030 people with multidrug- or rifampi-
cin-resistant TB (MDR/RR-TB) were detected and notified in 2019,
a 10% increase from 186 883 in 2018. Worldwide, only 57% of
MDR-TB patients are currently successfully treated [1,2].

According to the World Health Organization (WHO), in 2018,
the total number of notified TB Cases in Georgia was 2 590 (in-
cidence — 65 cases per 100 000 population).

MDR-TB was diagnosed in 12% of new, and in 31% of previ-
ously treated cases. The treatment outcome was defined as suc-
cessful in 65% of MDR/RR-TB and in 56% of XDR-TB cases
started on second-line treatment in 2016 (cohorts — 339 and 55,
respectively) [3].

For three decades, drug-resistant tuberculosis (TB) has posed
grave challenges to patients, communities and global TB control
efforts. Treatment of multidrug-resistant (MDR)-TB and exten-
sively drug-resistant (XDR)-TB was relied on medications that
are less potent and more toxic than first-line TB therapy, which
is used for treatment of drug susceptible TB. Consequently, pro-
longed drug-resistant TB treatment was associated with frequent
and severe side-effects. This led to the high rate of unfavorable
treatment outcomes. Fortunately, in recent years TB world glob-
ally has several key innovations that, together, have brought us
to a tipping point in revolutionizing the care of patients with
MDR- and XDR-TB. In 2012, bedaquiline, the first new TB
medication in more than 40 years, was approved by the US Food
and Drug Administration (FDA). Approximately 6 months later,
delamanid, in yet another new drug class, was approved by the
European Medicines Agency [4]. Since 2019, based on WHO’s
recommendations toxic injectable agents (Kanamycin and Cap-
reomycin) are removed from the DR-TB regimens and patients
has the access to the shorter fully oral regimens [5-6]. From
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2020, the new treatment regimen with next new drug - Preto-
manid is recommended for treatment of XDR-TB patients [6].

Georgia as the part of TB world has always had access to the
all previously and newly recommended treatment regimens and
today, at the stage of transition from old to new DR-TB treat-
ment, it’s important to compare general characteristics of dif-
ferent DR-TB cohorts and to assess possibility to raise the ef-
fectiveness of DR-TB treatment in the future.

Material and methods. A retrospective cohort study was
conducted with individual data of >18 years old DR-TB patients
from 2015 -2020 cohorts, whose treatment outcome was defined
until August 2020.

Considering the inclusion criteria, 1581 DR-TB patients
(n=503[2015 cohort] + n=387[2016 cohort] + n=345[2017 co-
hort] + n=229[2018 cohort] + n=113[2019 cohort] + n=4[2020
cohort]), with known treatment outcomes were selected as study
participants.

The study was conducted at the National Center for Tubercu-
losis and Lung Disease as a part of the Georgian National TB
Programme. During the study period the treatment of DR-TB
patients was provided based on latest WHO’s recommendations
and in different cohorts the different combinations of old, re-
purposed or new II line drugs with different duration was used.

Data variables were collected in relation to study objectives
and included socio-demographic characteristics, laboratory
data, data about susceptibility to the anti-TB drugs, treatment
regimens and treatment outcomes.

Treatment was defined as successful in case of “Cured” and

“Completed” treatment. “Failure”, “Default”, “Not Evaluated”
and “Death” was defined as unsuccessful outcomes.
The data collected were analyzed by using of EasyStat (https://
easystat.app). A descriptive analysis was performed for socio-
demographic, behavioral and clinical characteristics. Bivariate
and multivariate logistic regression analysis was used to mea-
sure the link between these characteristics and treatment out-
comes. Odds ratios and their 95% confidence intervals were
calculated. All the variables significant at p<0.05 in the bivariate
analysis were included in the adjusted model.
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