(GEORGIAN
VIEDICAL
INNEWS

ISSN 1512-0112 No 10 (319) OxTsi6ps 2021

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

Mennnunckue HopocT I'py3uun
Logodmggmml Lsdgroobm Losbemgbo



GEORGIAN
MEDICAL
NEWS

No 10 (319) 2021

Published in cooperation with and under the patronage
of the Tbilisi State Medical University

N3naercs B COTpyAHUYECTBE U IO IIaTPOHAKEM
TOnIMCCKOro rocyIapCTBEHHOTO METUIIMHCKOTO YHUBEPCUTETA

35dm0393> mdoaolols Lobgedfogm LsdgwoEobm ¥bogg@lodgdmsb
05653dOMAgmdoms s dobo 3sG®mbogom

EXXEMECSIUHBIN HAYYHBIN KYPHAJI
TBUJIUCH - HbIO-IOPK



GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board and The International Academy of Sciences, Education, Industry and Arts (U.S.A.) since
1994. GMN carries original scientific articles on medicine, biology and pharmacy, which are of
experimental, theoretical and practical character; publishes original research, reviews, commentaries,
editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The
full text content is available through EBSCO databases.

GMN: Meaununckne HOBOCTH I'py3mu - exeMecSuHbI PElEH3UPYEMbIM HAy4dHBIM KypHaT,
n3naércs PenakunonHo Kouteruei u MexayHapoaHo# akajieMueit Hayk, 00pa3oBaHusl, UCKYCCTB U
ecrectBo3HaHus (IASEIA) CIHA ¢ 1994 roga Ha pyCCKOM M aHTIIMCKOM SI3bIKaX B IIEJISIX MOAICPKKH
MEAMIMHCKON HayKH U yIy4IlIeHUs 3ApaBOOXpaHeHHUs. B kypHase myONUKYIOTCS OpUTHHAIBHBIC
Hay4HblE CTaThU B OOJIACTH METUIIMHBI, OMOJOTUU U (apMaluy, CTaTbl OO030pPHOTO Xapakrepa,

Hay4YHbIC COO6H.I€HI/I$I, HOBOCTU MCIWIIMHBI U 3APAaBOOXPAHCHUS.

Kypnan unnexcupyercs B MEDLINE, orpaxén B 6a3e qanubix SCOPUS, PubMed 1 BUHUTU PAH.

[TonHoTekcTOBBIE CTaThU KypHana noctynHsl yepes3 b/l EBSCO.

GMN: Georgian Medical News — Lo Jo®mggeml badgoozobm Losbangbo — s@ols ymggemgoy@o
bodg36096™ LodgeoEobm M9396%0Mgdswo gy@bogno, aodmoigds 1994 Fmowsb, Fomdmswagbls
bodgosiom gomagyoobs s 5d3-0l 3936090 gd0l, aobosmengdols, 0beygl@E®ool, byermgbgdols
s 39bgd0LdgBYygzgegdols Log@msdm@olicm s3ogdool gOmmdaog godmgdsl. GMN-Jo @yl
> 0baaolyg® gbgovy J399bwgds  9JL3gM0dgbH o, mgm@oymo s 3GsJBogyeo bobosmols
M®0y0bsayg®o  bsdgsbog®m LEsGogdo dgooi3obols, domamaools ©s @o®dsiool begyg®mdo,
dodmboagomo babosmol LEs@ogdo.

J9®bsao obpgdbodgdyaos MEDLINE-ol bsg@msdm@obem Lol gdsdo, sbsbygaos
SCOPUS-o0l;, PubMed-ols ws BUHUTH PAH-0ls dmbsgdms dobgddo. LRs@ogdols barygao @gjl@o
bgerdolsgemdos EBSCO-I dmbsigdms dobgdowsb.



MEJUIIMHCKHUE HOBOCTHU I'PY3UHA

ExxemecsuHblil COBMECTHBIN IPY3HMHO-aMEPUKAHCKUI HAYUHBIN JJIEKTPOHHO-IIEYATHBIA KypHaI
ATeHTCTBa MEAMIIMHCKOW HHpOpManu ACCOIMANNK JIeI0BOI mpecchl [ py3un,
MesxayHapoaHOM akaJieMiH HayK, MHIyCTpHHU, oOpa3oBaHus U uckycctB CLIA.

Wznaercs ¢ 1994 r., pacupoctpansiercs B8 CHI, EC u CILIA

TIVIABHBIA PEJAKTOP

Huxonaii [Tupuxananmsunm

HAYYHBIA PEJAKTOP

Enene I'nopranze

3AMECTHUTEJIb ITTABHOT'O PEJAKTOPA
Huno MukaGepuze

HAYYHO-PEJAKIIMOHHBIA COBET
3ypad Bagaukopua - npeacenareas HayuyHo-peraknmoHHOTO coBeTa
Muxaun baxmyrckuii (CLLIA), Anexcanap I'ennunr (I'epmanns), Amupan ['amkpennnsze (I'pysus),
Koncrantun Kunmanu (I'pysus), [eopruii Kamxamunze (I'py3us),
[Maara Kypranunze (I'py3us), Baxranr Macxynus (I'py3us),
Tenrusz Puznuc (CILA), Pesa3 Cenuamsumm (I py3ust), [asug Dmya (CLLIA)

HAYYHO-PEJAKIHUOHHAS KOJUIET'UA
Koncrantun Kunuanm - npeacenarens HayuHo-penakumoHHON KoJLIeruu
Apxumarnput Anam - Baxranr Axamanze, AMupan AuTtaase, Hemnmn Anrtenasa, ['eopruit Acatnanm,
Tenrns Acaruanu, ['wst bepamze, Puma bepuamumu, Jleo bokepwust, Otap I'ep3masa, Jlnana ['ornamsummy,
Homap I'orebamsuan, Hukomaii [onranse, JIus [IBananze, Tamap Jlommamsuinu, Manana JKBanaws,
Tamap 3epexunse, Mpuna Ksauanse, Hana Ksupksenmst, 3ypad Kesanumswm, ['ypam Kuknanse,
Humutpuit Kopazauna, Teiimypa3s Jlexxasa, Honap Jlomuze, Jxannyumpku Menortu, Mapuna Mamananse,
Kapaman [1araBa, Mamyxka [ luprixamanmsmmm, AnHa Pexsuamsmm, Maka Conorammsum, Pamas Xerypuanm,
Pynomsd Xoxendemrmep, Kaxadbep Yemnnze, Tunarun Ynkosanu, Apumt UxoTya,
Pama3 Illenremms, KereBan D0panmmse

Website:
www.geomednews.org

The International Academy of Sciences, Education, Industry & Arts. P.O.Box 390177,
Mountain View, CA, 94039-0177, USA. Tel/Fax: (650) 967-4733

Bepcusi: neuarnas. Llena: ceoOoaHas.
YeiioBUSI MOANMMCKH: TTONMKCKA IPUHUMAETCS Ha 6 1 12 Mecsies.
ITo Bonmpocam moanucKu o0pamaTses no Tes.: 293 66 78.
Kounrakrubiii agpec: ['py3us, 0177, Tounucu, yn. Acaruanu 7, 1V stax, komHara 408
te.: 995(32) 254 24 91, 5(55) 75 65 99
Fax: +995(32) 253 70 58, e-mail: ninomikaber@geomednews.com; nikopir@geomednews.com

ITo Bonmpocam pa3menieHusi pekjamMbl oopamarbes no reua.: 5(99) 97 95 93
© 2001. Accoumanusi 1ej10Boii npeccol I'py3un
© 2001. The International Academy of Sciences,
Education, Industry & Arts (USA)



GEORGIAN MEDICAL NEWS
Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business

Press; International Academy of Sciences, Education, Industry and Arts (USA).
Published since 1994. Distributed in NIS, EU and USA.

EDITOR IN CHIEF
Nicholas Pirtskhalaishvili

SCIENTIFIC EDITOR
Elene Giorgadze

DEPUTY CHIEF EDITOR
Nino Mikaberidze

SCIENTIFIC EDITORIAL COUNCIL
Zurab Vadachkoria - Head of Editorial council
Michael Bakhmutsky (USA), Alexander Génning (Germany),
Amiran Gamkrelidze (Georgia), David Elua (USA),
Konstantin Kipiani (Georgia), Giorgi Kamkamidze (Georgia), Paata Kurtanidze (Georgia),
Vakhtang Maskhulia (Georgia), Tengiz Riznis (USA), Revaz Sepiashvili (Georgia)

SCIENTIFIC EDITORIAL BOARD
Konstantin Kipiani - Head of Editorial board
Archimandrite Adam - Vakhtang Akhaladze, Amiran Antadze, Nelly Antelava,
Giorgi Asatiani, Tengiz Asatiani, Gia Beradze, Rima Beriashvili, Leo Bokeria,
Kakhaber Chelidze, Tinatin Chikovani, Archil Chkhotua, Lia Dvaladze, Tamar Doliashvili,
Ketevan Ebralidze, Otar Gerzmava, Liana Gogiashvili, Nodar Gogebashvili,
Nicholas Gongadze, Rudolf Hohenfellner, Zurab Kevanishvili, Ramaz Khetsuriani,
Guram Kiknadze, Dimitri Kordzaia, Irina Kvachadze, Nana Kvirkvelia, Teymuraz Lezhava,
Nodar Lomidze, Marina Mamaladze, Gianluigi Melotti, Kharaman Pagava,
Mamuka Pirtskhalaishvili, Anna Rekhviashvili, Maka Sologhashvili, Ramaz Shengelia,
Tamar Zerekidze, Manana Zhvania

CONTACT ADDRESS IN TBILISI

GMN Editorial Board Phone: 995 (32) 254-24-91
7 Asatiani Street, 4" Floor 995 (32) 253-70-58
Thilisi, Georgia 0177 Fax: 995 (32) 253-70-58

CONTACT ADDRESS IN NEW YORK

NINITEX INTERNATIONAL, INC.

3 PINE DRIVE SOUTH Phone: +1 (917) 327-7732
ROSLYN, NY 11576 U.S.A.

WEBSITE
www.geomednews.com



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.




O3BMAHMS LodIMSRRIH(MK

Mgsd30sdo LHs@Gool Fomdmeagbolols bako®ms ©sgoigemn dgdwogyo Fabgdo:

L bAo@os 9bws Foddmswaobmm 2 3o@mse, Gyl ob 0byaoliy® 9b9d%bg,odgdooao
LAsbo@Bgmo gyamol 1 2390©0bg, 3 13 Logsbol dodibgbs ggenols o LE®0Jmbgdls
dodol L5 0b@g@gomols @og0m. 30dmygbgdyemo 3md309@ga o dBogdo agbye ©s oby-
@oliy®gbemgob Gg9dbEgddo - Times New Roman (Kupuummna),boaoem Jo@mgagbmgeb @gl@do
Lako®ms godmgoygbmo AcadNusx. IHog@ol bmds — 12. LEsGool mseb gbps sbanwgls CD
LEs@oom.

2. LASA00L JEPEPMds 5O Yoo 9oy gbgl 10 y39Mbg bogegdls ws 20 ag90bg dgBb
0@ gAMoL ool s Ggboydggdols (0byeoliy@, dyligan ©s Jo@myen gbgdbby) homganom.

3. LAs@0sdo Loko®ms godydogl: bogombol sd@oommds; 3genggol dobsbo; bisggen ggo
dolboans o 20dmygbgdygero Igmnmegdo; Jowgdymmo g gagoo s domo goblbyxs. 9Jlidg@modgb-
Ayeo babosmol bEs@ogdols Fo@dmagbolisl sg@m®gdds gbos dogmommb Lsgdlidg@modgb@m
3bmggegdols Lobgmds s GomEgbmds; oY@ 3035 gdols s wodobgbols Jgmmegdo (3F 3539
3950l 30MmMbdgddo).

4. LGOSl mob Pbs osbewgl @gboydg obyeoliy®@, Gylyge s Jodmnyga 969Dy
sMobogegd bobggo®o gg9@w@ols JmEgmmdols (bomasyg®ol, sg@mmgdols, s glgoyemgdols
domomgbom ©s gbs dgoogegl dgdmgy 3obymxomgdgdl: dobobo, dsbsms s dgmmegdo,
Pggagd0 s ©obliggbgdo; BgJb@usm o bsfomo s@ 9bws ogmlb 15 LE®oJmbbyg bsjangdo)
> boggobdm Lo@dyggdol hodmbomgsgro (key words).

5. gb®ogrgdo Loko®ms [o@mdmowaobmon bsdgdwo Lobom. yggans 0x3@yano, dgdo-
X03909@0 s 3Mm396G Y0 Inbo3gdgdo ¥bos dgglodsdgomegl BgJl@do Jmygeboals.

6. BOGHOLYOsngdo gbes ogml 3mbE@sbEy@o; Lydomgdo, bobsbgdo, wosg@sdgdo
- obomoy@gdymo, obmdMomo s Lomobo@m seaomsl holidymo. @gbBagbma®sdgdols
BOAMsbangdo Fo@dImoaobgm 3mbo@ogdo godmbobymmgdom tiff gm®ds@do. dogHmagm@m-
byg@omgdols Fo@fgdgddo Lododms dogmommm mggms@ol ob mdogd@ogol Lodygsagdom
35000950L ba@olibo, sbomsagdols dgmgdgols ob 033G 9abs300L dgmmo s s@bodbmm Uiy-
om0l bgos s Jggos bofoagdo.

7. Lododgeom 5gBm@gdols agoM9d0 LEsE05Tdo s@0obodbgds 0boiosmgbols msbps®mgom,
93beg@ols — giEbomy@o GEsbL Mo 3E00m.

8. LASHOSL MSb YYbws shanwgl sg@BMMols Jogd asdmygbgdyero Lodsdyerm s yiEbm-
9@0 dOmdgdol dodenoma®ogzoygmo bos (dmam 5-8 Faol Low®dom). sbdsbydo Fymdom
Fomdmpagboan  bodgoma®sgoyge Losdo dogmomgmn xg® Lodsdygarm, dgdwgy gibmgero
53B™@950 (2350, 06005 gbo, LGl Lomsy®o, gy@bsaol slsbgagds, aodmzgdols
s 00, (gao, g9@bsgnols Ne, 30039em0 05 dmgrm 39M©gb0). Jmbma@sgools dgdmbgggsdo
dogmomgmn  asdmigdol [gmo, saomo s 239090l Loghmm @omwgbmds. &9JL@Edo
33o0@5H e ghbogrgddo 9bos Joymommm s53@mEA0L dglodsdolo N @o@g@s@yg@ol Lools
dobggom. dobsbdgfmbogros, @md 300090y Tyodmgdols 9dg@glo bsfogro ogml 5-6
Jeool Low®dol.

9. LAGOSL mob gbs Sbargl: o) sfglgdoymgdol ob LodgiEbogdm bgarddwgsby-
ol (odwyobgds, ©sdm(dgoygmo bygandm(g@oms ©s dgkoom; &) o@gol bdgizos@mol@ols
sdm{dgogmo g3gbbos, MMIgendoz Jomomgdyao 0dbgds bsgombols @ gogmmds, dsbsgnols
Lo 3domds, 3g0mEols Lobpmmds, dgogagdols bodgEbogdm-3@sd@oggeo d60dgbganmds.

10. LEs@ools dmenml bako®ms gggems sgBm@ols bgandm§gds, @mdgamms Gomgbmds
o 9bws s@gdo@gdmogls 5-L.

1. @gesdios 0@mggol ygwgdsl dgobfmaml LEs@os. Bgdb@dby Igdomds s dg-
X9M90> bpgds Losgdm@am m@oyobsaols dobgwgom.

12. ogdggdgmos Mgosdosdo olgmo LEs@ool [omoagbs, Gmdgmoi obsdgkoao
Jodagboano ogm bbgs GgosdiEosdo b a0dmdggybgdgao ogm bbgs aodmzgdgddo.

>0bodbyao F9ligdol wedwgggol dgdmbgggsdo LHs@ogdo o@ asbobogangds.




GEORGIAN MEDICAL NEWS
No 10 (319) 2021

Cooepoicanue:

Abdul Basith Sh., Makinyan L., Wessam A., Airapetov G., Aude F., Shindiev K.
SUBJECTIVE AND CLINICAL OUTCOMES OF SURGERY FOR CORRECTION
OF RHEUMATOID FOREFOOT DEFORMITIES ..ottt ettt ettt ettt nas 7

Kpaguenko B.U., bepuaze M.M., Jlazopumunen B.B.

PE3VJIBTATBI XUPYPI'YECKOI'O JIEUEHW S KOMIUIEKCHOM ITATOJIOTHH JIVITH,

BOCXOJIAIIEN U HUCXOIMIIIENA I'PYIHOM AOPTBI

C ITIPUMEHEHUEM METOIUKHU TUBPUTHOT'O «XOBOTA CIIOHA ... 13

Gatserelia Z.
QUALITY OF LIFE IN PATIENTS WITH MUSCLE INVASIVE BLADDER CANCER
AFTER ORGAN-PRESERVING TREATMENT .......ooiiiitiiitiioiteteete ettt ettt ettt et e e eaaeeaaeeaeeeaeeeneesseveeaseenseennas 17

Borysenko A., Timokhina T., Kononova O.
COMBINED CARIES AND GASTROESOPHAGEAL REFLUX DISEASE ......oooiiiiiitiiieceeecteteteeee sttt 22

Khabadze Z., Ahmad W., Nazarova D., Shilyaeva E., Kotelnikova A.
TREATMENT OF CHRONIC APICAL PERIODONTITIS: IN A SINGLE OR MULTIPLE VISITS? (REVIEW) .....c.ccccoeeinnnne. 28

V3aenosa 3.X., 3anuxanosa 3.M., lararaxesa 3.M., lllapaesa ®.B., MapmenkyJosa 3.3.
®U3BNYECKUE JIEYEBHBIE ®AKTOPBI B STAITHOM MEJULINHCKOM PEABUINTALTAN
POJIMJIBHUIT C PAHAMMU ITPOMEXHOCTHU ITOCJIE BAKYYM-OKCTPAKIIAM TITTOMA ..ot 31

Baraukas H.B., Ipinnuk B.A., 'aBenko A.A., Bepxomanosa O.I.
AHOMAJIbHBIE MATOUYHBIE KPOBOTEUYEHHMA ¥ AEBOYEK-ITOJIPOCTKOB:
HACJIEAACTBEHHBIE U CPEJJOBBIE @AKTOPBI PUCKA ......ociiiiiiiieieeteeeetteetett ettt ettt st ae e essaenseennas 36

Gorina L., Krylova N., Rakovskaya 1., Goncharova S., Barkhatova O.

APPLICATION OF A COMPREHENSIVE APPROACH FOR EVALUATION

OF TREATMENT EFFECTIVENESS OF MYCOPLASMA INFECTION

IN CHILDREN WITH BRONCHIAL ASTHMA .......oootiiteieieeteeeeet ettt ettt ettt et et et est et et e s e seeseeaeebeesseasensensensenseesesseereeseans 41

Aanudexosa I 1., Aogpaxmanosa C.T., Jlum JI.B., [lanaBuene B., CrapocseroBa E.H.
OLIEHKA ®U3WYECKOI'O PABBUTHS JETEN JOIIKOJILHOT'O BO3PACTA
PECITYBJIMKU KA3BAXCTAH U PETPOCIIEKTUBHBIN AHAJIA3 3A TIOCHETHUE 50 JIET ... 45

Youus A.T., lenagze H.M., lor6epamBuim K.51., Xauanypuaze H.C., baxranze C.3., Kanananze H.b.
MEHTAJIBHOE U PEUEBOE PABBUTHUE V JETEMN,
TMMPOXXMBAIOINX B SKOJIOIT'MYECKU HEBJIAT OITOJIYUYHBIX PETUOHAX TPY3H.......ocviviviviciieieeeeeeeeie e 52

Lominadze Z., Chelidze K., Chelidze L., Lominadze E.

COMPARISON OF THE OSCILLOMETRICALLY MEASURED AORTIC PULSE WAVE VELOCITY,

AUGMENTATION INDEX AND CENTRAL SYSTOLIC BLOOD PRESSURE BETWEEN PATIENTS

WITH ACUTE CORONARY SYNDROME AND CHRONIC CORONARY SYNDROME ......cccccoooiiiiiiiiriitieieieeeieieeie e 58

Masik N., Matviichuk M., Masik O.

BONE FORMATION MARKERS (N-TERMINAL PROPEPTIDE TYPE I ROCOLLAGEN,

OSTEOCALCIN AND VITAMIN D) AS EARLY PREDICTORS OF OSTEOPOROSIS

IN PATIENTS SUFFERING FROM CHRONIC OBSTRUCTIVE LUNG DISEASE ........cooeiiiiiiieieeieceeeteeteee et 64

Kekenadze M., Kvirkvelia N., Beridze M., Vashadze Sh., Kvaratskhelia E.
CLINICAL CHARACTERISTICS OF ALS IN GEORGIAN PATIENTS .....cooiiiiiiiieieeieeieete ettt ettt ettt ese v ene s 71

Xeaemenauk A.B., Psookons E.B., Pssookons F0.10.

OCOBEHHOCTH B3ANMOCBS3U MEXTY UMMYHOJIOT MYUECKNUMMU ITOKA3ATEJISIMI, YPOBHEM BHUPYCHOI
HATPY3KH U CTEIIEHBIO BBIPAXXEHHOCTU MOP®OJIOTMUYECKNX U3MEHEHIUIN B TKAHU ITEYEHU 10 JAHHBIM
HEMHBA3VBHBIX TECTOB VY HBeAg-HETATHBHBIX BOJIbHBIX XPOHNUYECKUM T'EITATUTOM B.......ccocoiiineee 76

I'yceiinaauesa B.H.

COBEPILLEHCTBOBAHME ITPOTUBOTYBEPKYJIE3HBIX MEPOITPUATUI

B ITEPBUYHOM MEJJUIITMHCKOM 3BEHE I'OPOJJIA U CEJIA

1 ET'O BIIMAHUE HA KIIMHUKO-SITUJAEMHUOJIOTMYECKUE TTOKA3ATEJIN ... 81

© GMN 5



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Mialovytska O., Nebor Y.
ANALYSIS OF RELATIONSHIP BETWEEN POLYMORPHISM OF MTHFR (C677T), MTHFR (A1298C), MTR (A2756G)
GENES IN THE DEVELOPMENT OF ISCHEMIC STROKE IN YOUNG PATIENTS ......couioiiiiiieieeeeeeeeeeseeeceeea 87

I'aciox H.B., Ma3zyp W.I1., lonoBuu U.IO., Paguyk B.B.0
KJIIMHUYECKASI XAPAKTEPHMCTHKA 3ABOJIEBAHMI CJIM3UCTOM OBOJIOYKM ITOJIOCTH PTA YV HALIMEHTOB,
IMEPEHECHINX COVID-19 —YTO HEOBXOANMO 3HATb CTOMATOJIOTY B YCIIOBUAX TAHAEMUN? ...........c........ 93

Tiirk S.M., Oztiirk Z., Karatas D., Goniillii E.
INACTIVATED COVID-19 VACCINE CAN INDUCE REACTIVE POLYARTHRITIS
IN OLDER PATIENTS: REPORT OF TWO CASES .....ooi ittt ettt e et ettt etaess s e s e s e sesaeeseeseessessensensesessesaens 100

Al-Omary Obadeh M., Bondar S.A.
ENDOTHELIAL DYSFUNCTION AND PATHOGENETIC PHENOTYPES
OF LOCALIZED SCLERODERMA ........cctimiitittitniitetitrtet ettt ettt sttt et b ettt ettt eb etttk st bttt etebes et etk et eb bt et etebeneenenenenn 102

Cengiz H., Varim C., Demirci T., Cetin S., Karacaer C., Koger H.
THE FAMILIAL HYPOCALCIURIC HYPERCALCEMIA PRESENTED WITH ADVANCED HYPERCALCEMIA
AND EXTREMELY HIGH PARATHORMON LEVELS (CASE REPORT) ..cc.ooiiiiiieieieieieeete ettt 108

®danésa E.E., MapkoBa M.B., Xapuuii E.H., [lan¢unosa I.b., Yaun6as H.B.
T[CUXOJIOTMYECKHUE OCOBEHHOCTH BOJIbHBIX
C HAPYIIEHUAMUM OITOPHO-JIBUTATEJIBHOTI'O ATTITAPATA ..ottt ettt ettt ssaesaaeae s 112

Mypansu A.E., Mapausn M.A., MkpTtusin C.A., Cekosn E.C.
OCOBEHHOCTHU B3AUMOCBA3U MEXAY HEKOTOPBIMU ®N3NOJIOTMYECKNMN
IMMOKA3ATEJIAAMU ®U3NYECKOI'O 3JI0POBbA CPEAN HACEJIEHUS APMEHMU ... 118

Dzhoraieva S., Zapolsky M., Shcherbakova Y., Goncharenko V., Sobol N.
INCREASING THE EFFICIENCY OF BACTERIOLOGICAL DIAGNOSIS
OF UREGENITAL TRICHOMONIASIS USING THE IMPROVED NUTRIENT MEDIUM .....cccccecieiieieieieniecieee e 124

Tuziuk N., Kramar S., Nebesna Z., Zaporozhan S.
EFFECT OF XENOGRAFTS SATURATED WITH SILVERNANOCRYSTALS ON HISTOLOGICAL
STRUCTURE OF THE SKIN IN THE DYNAMICS OF EXPERIMENTAL THERMAL INJURY........cocooiiiiiiieiienieieieieiecie e 128

Ocunenko C.b., Xpomaruna JI.H., Xogaxos U.B., Makapenko O.A.
[MPOOTUBOBOCIIAJIMTEJIBHBIE D®®EKTBI ITACTBI YHEPHUKHM LIQBERRY®
TP SKCIIEPUMEHTAJIBHOM CAXAPHOM JIMABETE THITA 2o 133

Metreveli M., Kodanovi L., Jokhadze M., Bakuridze A., Berashvili D., Meskhidze A
STUDY OF THE BIOACTIVE COMPOUNDS CONTENT IN THE FLOWERS
OF Polianthes tuberosa L. INTRODUCED BY GREEN TECHNOLOGIES ........cccooooiiiiiieeeee e 138

Kuxamumsuau B.1O., Cyaakseauase ILIL., Mananus M.A., Typa6eaunaze JI.I.
COJEPXAHMUE JIMITMOB U COITYTCTBYIOIMX M BUOJIOT MYECKI
AKTUBHBIX BEHHIECTB B PACTEHUSIX, [TIPOU3PACTAIOIINX B TPY3H........oovveieiiiiiiieiieeeieeieeeieie it 143

Yachmin A., Yeroshenko G., Shevchenko K., Perederii N., Ryabushko O.
MONOSODIUM GLUTAMATE (E621) AND ITS EFFECT
ON THE GASTROINTESTINAL ORGANS (REVIEW) .....cuiiiiiiiiieiiitiiiteiett ettt ettt s ettt se st eseebe e eseeseseesenseseeseneas 147

Kpapuyk O.B., Hanyuummun B.B., Baasan M.B., Ocmoasin B.A., Jloméposckas E.H.
ITPABOBOE TIOJIOXKEHUE S5KCITEPTA-TICUXHATPA
ITPU ITPOBEJJEHNN CYAEBHO-TICUXUATPIUYECKOM DKCITEPTH3DI ...ttt 152

Deshko L., Lotiuk O., Sinkevych O., Kravtsova Z., Kudriavtseva O., Cherniak I.

THE HUMAN RIGHT TO QUALITY MEDICAL CARE: CHANGING THE PARADIGM

OF INTERNATIONAL COOPERATION BETWEEN STATES AND INTERACTION

OF PUBLIC AUTHORITIES AND LOCAL SELF-GOVERNMENT IN FOREIGN COUNTRIES.........ccccceiiriniirieeeeeieieiens 160

Lomidze N., Pochkhidze N., Japaridze N., Zhvania M.
FINE ARCHITECTURE OF THE HIPPOCAMPUS IN ADOLESCENT, ADULT AND AGED RATS.
ELECTRON MICROSCOPIC STUDY ..utiiiitiitiitieiietieietetete st eteeteeteesaessessessessessesseeseessassessessassessassesssassessessessessessessessesssessessessensens 165



G9boydy

mbEoemdgB@Hoon asblsboghgmo sm@@ol 3gabygdo
Bosol Lohdomol, godmog@mgdol 0bpgdbol ©o sm®-
B>do Lobbarols (396@®oey@o (bggol dohggbgoamgdols
Ygoomgds 3530963 gdTo 3Fg089 o JOHmboggeo jm@m-
bod o Lobp@mdon

%.@md0bsdg, 2 3.4 gan0dg, 20k ganody, 2g.comdobody

M43L ganobogs-LI, Jumsobo; 2mdoaoblols babgardfogm
Lodgoiobem  9bogg@lodgdo  (obly);  Jobym@mygsls
doomo bsdgozobm @gdbmamaogdols Loyboggdbodg-
B geobogs, mbly, Jobspobo ©ssgogdoms ©g3s@@o-
39630, mdoaolio, Lss®mgganm

dmam 39Mmomeols 33em 939000 aodmgaobes ddgrsg@o
sbm0s30s  3MAMbsGP@o  5MEJH0gool  osgogdsls
s 5OFIM0Ymo  Hopomdol olgm dohggbgogarls dm-
@ol, Hmgm@oEss sm@@Gol 3gamlyg®o Gogmmols Lobséy
(PWV). 330939001 50bm@ @@ gddsgmm glmdsdo godm-
496900 s®EBgM0g@o Mogomdols dgsligool olgmo
3900M©g00, HOYMAJE03ES: 3oMME0E Y-8 9In@ oA
PWV (cfPWV) b 3bs@-§Fgogols PWV (baPWV). @odwgb-

089 33 g3ed  godmogmobs  mbEo@mIgBdygmo  3yan-
byg@o Gogmols Lobjomol, @mam®i smgmmb e g@mby-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

@0 35OE0mgolgnmy@o oogs© ool ©sdmy owgdgano
dom 390l Ameno.

Fobsdwgdomyg 3ganggol dobobl (omImowygbos s®@g-
oo Mogomdols dohggbgomgdol Jgosmgods IFgo39
3OOMbsdg@o Lobp®mdol ©s gygmols LHsdomy@o 0dg-
dogMo oogsgool dmbg 3530963 9ddo.

V3539 gmO®bsd o Lobp@mdon 100 3530963 o
(xaa80 1) 0 JOmbogygmo go@mbs@ygmo Lobp@mdon
91 353096030 (X980 2) WlEogwmdgd®Oyao dgnmoon
Yguslgdgao ogm sHAJH0Ymo  Hopomdols 3sMmedgB-
Agdo.

ddaoog@mo  obmEosEos  godmgmobs  sm@Eol  3yen-
bygdo (6930l LohJomgbs (PWVao) wos 3(g539 30®mbod-
900 bobe®mdol 0b300gbEMdsl dn@ol [OR=9.41; 95%
CI (4.86, 18.2)]. aodanog®gdol oboJlobomgol (Aix) o
>m@AsTo Lolbaols (396@@smyg@o  Lob@meygdo §bg-
g0bmgol sbmEoszool ba@olbo gobsfomws dgdwga-
bso@o: OR=5.11; 95% CI (2.65, 9.86) ws OR =3.15; 95%
CI (1.63, 6.1), gbsdsdols.

SOAIN0Y@0 M0gomdols mlGogmdgd®moon asblsb-
®3O o olbgmo 3oModgBMgdo, Mmym@gdoEss: sSm®MEl
3gabyg@o (69306 Lobdomg (PWVao), asdanogdgdols ob-
©gJbo (AIx) s Lobbarol 396@®s@y®o LobEmeygdo
(693> (SBPao) dgodengds go8myggbgoygao oyml 3Fgo39
3OOMbsd@o Lobp®mmdol Golgol sp@gygemo LEHGSAEO-
gogooobs s 3Mg396G00Lmgol.

BONE FORMATION MARKERS (N-TERMINAL PROPEPTIDE TYPE I ROCOLLAGEN,
OSTEOCALCIN AND VITAMIN D) AS EARLY PREDICTORS OF OSTEOPOROSIS
IN PATIENTS SUFFERING FROM CHRONIC OBSTRUCTIVE LUNG DISEASE

Masik N., Matviichuk M., Masik O.

National Pyrogov Memorial Medical University, Vinnytsia, Ukraine

According to the Global Initiative for Chronic Obstruc-
tive Lung Disease (GOLD), chronic obstructive lung disease
(COLD) is characterized by multiple extrapulmonary manifes-
tations which in most patients result in the extended hospitaliza-
tion period as well as constitute risk factors regarding unfavour-
able short-term and long-term prognosis and increased mortality
[2, 8, 12]. According to the concept of syntropic pathology, the
most common diseases and pathological conditions in patients
suffering from COPD are cardiovascular diseases, skeletal mus-
cle dysfunction, metabolic syndrome, osteoporosis, depression
and lung cancer [6, 8, 12].

Interest in the comorbidity of COPD and osteoporosis is not
accidental as both diseases are among the most common human
diseases. In Europe, the USA and Japan, osteoporosis affects
about 75 million people [29]. Thus, according to Povorozniuk
V.V., Ukraine has passed the limit of 3 million patients suffer-
ing osteoporosis, i.e. every second adult citizen of Ukraine has
osteopenia and every fourth person suffers from osteoporosis
[20, 29].
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COPD affects about 251 million people [17]. Prevalence
of COPD fluctuates in different countries ranging from 7.8 to
19.7%, increases with the age of patients and reaches a peak at
the age of over 60 years [8].

At the same time, osteoporosis is one of the most common
comorbidities in patients suffering from COPD. According
to various authors, the prevalence rate ranges from 4 to 59%
[18, 31], 22% - 44% [37] in the population. According to our
information, an increase in the incidence of osteoporosis and
osteopenia along with an increasing severity of COPD has
been established: it ranges from 10.1% and 49.3% respec-
tively, in patients with GOLD I up to 50.0% and 27.7% in
patients with GOLD IV [24].

Comorbidity between COPD and osteoporosis can be pre-
dictable not only due to the widespread prevalence of both
pathologies, but also due to the presence of similar etiopatho-
genetic and risk factors as well as individual elements of such
mechanisms [20]. Systemic inflammation can be a potential
mechanism in COPD. Thus, the flow of anti-inflammatory cy-



GEORGIAN MEDICAL NEWS
No 10 (319) 2021

tokines into the systemic blood flow, increase in the systemic
oxidative stress, development of endothelial dysfunction, ac-
tivation of matrix metalloproteinases result in the develop-
ment of comorbid pathology having an «extrapulmonary» or-
igin. Alveolar destruction, decreased vascular elasticity and
bone matrix loss may have common mechanisms, including
overproduction of inflammatory cytokines such as IL-6, IL-1
and TNF-a [18, 27]. In addition, TNF-a and IL-1 can stimu-
late the processes of macrophage differentiation into osteo-
clasts, and IL-1, IL-11 and macrophage colony-stimulating
factor are stronger triggers of bone resorption than parathy-
roid hormone [18, 37]. Hypoxia also can also stimulate the
synthesis of ICAM-1 molecules, activate TNF-a as well as
core transcription factor (NF-kB) in bronchial smooth muscle
cells while resulting in NF-kB-dependent chronization of in-
flammatory process in COPD [16].

Other possible mechanisms which are not mutually exclusive
may include general genetic predisposition, physical inertia and
chronic hypoxia [19].

Osteoporosis in patients suffering COPD often remains un-
diagnosed because it develops gradually and remains asymp-
tomatic for a long time [18, 29]. Based on this, both successive
processes (i.e. a «chain of diseases») and long-term coexistence
of two pathologies can be observed [20].

However, depending on whichever of these two points
of view we take, the question which arises today is: what
mechanisms of bone remodelling are affected by COPD? Re-
modelling processes constantly occur in normal bone. The
pathogenesis of osteoporosis is based on an imbalance of
these processes: increased resorption and reduced bone for-
mation. Our aim was to find out whether markers of bone
formation may be early predictors of osteoporosis in patients
with COPD.

Material and methods. The study involved 66 patients
suffering from COPD with a disease duration of 10 to 30
years. Each patient signed an informed consent for participa-
tion in the study (as recommended by the ethical committees
on biomedical research, public health legislation of Ukraine
and the Helsinki Declaration of 2000).

The selection of patients was carried out under the fol-
lowing criteria: hospitalization due to exacerbation of
COPD during the autumn-winter period; COPD was diag-
nosed at least 6 months before the study; the age was >27
years; FEV1 was <80% of the proper level and FEV1/FVC
was<70%; an increase in FEV1 after inhalation of short-
acting B2-agonist was less than 12% (<200 ml) compared
to the output data.

Verification of the COPD diagnosis and its formulation
was carried out in accordance with GOLD recommendations
and the order of the Ministry of Health of Ukraine No. 555
dated 27.06.2013 «On the approval and implementation of
medical and technological documents for standardization
of medical care for chronic obstructive pulmonary disease»
[26]. Shortness of breath was assessed using the mMRC scale
(Modified Medical Research Council scale) and the COPD
assessment test (CAT) [8]. According to the results of testing,
all patients were divided into clinical groups (Table 1).

The mean age of patients was (53.59+12.83) years. Males and
females were distributed evenly - 50.0% (33 people each). 37
(66.06%) patients smoked, their index of pack / years made up
(29.08+16.62).

Various biomarkers are currently available for specific and
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sensitive assessment of bone metabolism. Bone formation
markers are the products of osteoblast activity, and namely
serum procollagen type I aminoterminal propeptide (PINP),
osteocalcin [30]. 25(OH)D is the only metabolite of vitamin
D which is used to determine its content in the body. Vitamin
D deficiency was defined as 25 (OH) D level constituting less
than 50 nmol/l, vitamin D deficiency was 50.1-74.9 nmol/l
of 25 (OH) D. The level of 25(OH)D above 75.0 nmol/l was
within normal range [5].

In order to determine the markers of bone formation in the
serum of patients with COPD, blood was taken from the ul-
nar vein in the morning on an empty stomach after a 12-hour
fast in a total volume of 20 ml on the next day after hospi-
talization. The study was performed using the electrochemi-
luminescence method on the Eleksys 2010 analyser (Roche
Diagnostics, Germany) with Cobas test systems.

Control group included 24 healthy people who, at the time
of examination, had no signs of somatic pathology manifes-
tation and had the age of (52.31+1.62) years. There were 17
males (70.6%) and females (27.3%).

Statistical processing of the study results was carried out
using licensed software packages Microsoft Office 2010, Mi-
crosoft Excel 6.1/prof and Statistica 6.1. minus the arithmetic
mean (M) and the standard error of the mean (SD). At a small
number of observations (n<30), the assessment of the differ-
ence probability between the parameters of the mentioned
groups was performed on the basis of comparing the result
not with the margin values of the Student’s test, but with its
tabular values for the corresponding number of observations.

Results and discussion. Content of PINP, serum osteocalcin
and vitamin D determined on the basis of age, sex and severity
of COPD.

The obtained results of PINP concentration indicate a de-
crease in its content with age of patients. Thus, in the group
of subjects under the age of 45 years, the content of PINP
was 48.75% higher compared with the group of patients aged
75 years and older (p<0.001) (Table 2). In men and women
with COPD, no significant difference in PINP (35.42+15.42)
and (39.83+11.99) ng/ml, respectively) (p >0.05). A signifi-
cant relationship was found between the age of patients and
the level of PINP (r=-0.46; p<0.05), which confirms the role
of age as an inhibitory factor in the formation of bone tissue
in patients with COPD.

The study of osteocalcin levels revealed a decrease in its
content in the serum of patients suffering from COPD in the
elderly compared with control group by 2.72 times and in
1.88 times in young people. Thus, the level of osteocalcin in
the control group ranged from (29.82+0.33) to (34.21+0.44)
ng/ml, while in young patients it was (21.94+0.98) ng/ml,
whereas with age it decreased up to (16.23+0.41) ng/ml in
elderly patients and up to (11.78+0.75) ng/ml in persons of
old age (p<0.05) (Table 2). Significant differences were found
in the level of this indicator between the groups of young
and mature people p=0.032), young people and the elderly
(p=0.033) and young and old people (p=0.037), as well as in
comparison with the control group (p=0.001).

A study of 25(OH)D concentration showed that all patients
with COPD had vitamin D deficiency, while 23.08% of pa-
tients under the age of 45 had a severe form of deficiency.
Among patients of advanced age, severe deficiency of vita-
min D was diagnosed in 70.59% of people, while among the
elderly people it was diagnosed in 100% of cases (Table 2).
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Table 1. Distribution of patients with COPD by severity

Groups n Clinical characteristics
group A, GOLD I 15 mMRC = 0-1 and / or for CAT<10 points and up to 1 COPD exacerbation over the last year
group B, GOLD II 25 mMRC > 2 and / or CAT > 10 points and / or 0—1 COPD exacerbation over the last year
group C, GOLD III 20 mMRC = 0-1 and / or CAT<10 points and 2 or more COPD exacerbations over the last year
Group D, GOLD IV 6 mMRC > 2 and / or CAT > 10 points and 2 or more COPD exacerbations over the last year
Table 2. Markers of bone formation depending on the age of patients with COPD (M+SD)
Age PINP Osteocalcin Vitamin D
(ng/ml) (ng/ml) (nmol/)
up to 45 years, n=13 (young age) 38.65+0.64 21.944+0.98 30.04+0.50
45-59 years, n=21 (mature age) 38.78+0.57 15.714£0.51* 25.17+0.36
t 0.449 2.032 1.909
p, 0.661 0.03 0.080
60-74 years, n=17 (grow old) 35.53+0.64* 16.23+0.41* 24.28+0.89*
t 2.747 2.047 3.432
p, 0.011 0.033 0.005
> 175 years, n=9 (very old) 25.81+0.56* 11.78+0.75* 7.59+0.51*
t 4.471 2.207 7.243
p, 0.0007 0.034 0.00001
Total, n=66 37.29+0.34 15.87+0.36 25.524+0.30
Control group, n=24 37.63+0.78 32.015+0.36 66.88+5.11

Notes: 1) the sign * indicates a probable difference in parameters compared with patients with COPD at a young age (p<0,05);

2) p, - the reliability of difference between groups of young and mature people;

3) p,- the significance of difference between groups of young people and the elderly,
4) p,- the significance of difference between groups of young people and the elderly.

Table 3. Markers of bone formation depending on the severity of COPD (M+SD)

COPD severity (Il:gllljnli) Os(tne;/c;:;in V(l::::ll;l)D
GOLD I n=15 37.77+0.29 25.634+0.94# 27.1940.42#
GOLD II n=25 38.60+0.51* 21.11£0.68# 27.87+0.44#

GOLD III n=20 38.57+0.95* 13.84+0.36* # 26.33+0.58#
GOLD IV n=6 29.65+1.22* # 13.154+0.46* # 15.51+0.78* #

Control group n=24 37.63+0.78 32.015+0.36 6.88+5.11

Notes: 1) The sign * indicates a probable difference in parameters compared with patients with COPD I (p<0.05),
2) The sign # indicates a probable difference in parameters compared to the control group (p<0.05).

The study of bone formation markers in patients with COPD
depending on the severity of the disease revealed a decrease
in PINP by 27.39% in patients with GOLD IV compared with
GOLD I (Table 3). Among patients with GOLD I, the number
of patients with a decrease in PINP made up 40.0%, among pa-
tients with GOLD II it made up 48.0%, among patients with
GOLD III it made up 45.0% and among patients with GOLD
IV such a decrease was in 66.67% of patients. Statistically
significant changes in the level of propeptides were observed
when comparing GOLD I and GOLD II (p=0.005), GOLD I and
GOLD I (p=0.045), and GOLD I and GOLD IV (p =0.002).

Osteocalcin dynamics also decreased significantly in par-
allel with the progression of the disease. Thus, the concentra-
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tion of osteocalcin ranged from (25.63+£0.94) ng/ml in patients
with GOLD I to (13.15+0.46) ng/ml in patients with GOLD IV
(p=0.0036) (table 3). Among patients with GOLD I, the num-
ber of patients with a decrease in osteocalcin made up 66.67%,
among patients with GOLD II, it made up 89.0%, in patients
with GOLD III it made up 85.0% and in patients with GOLD
IV such a decrease was found in all (100%) patients. The results
indicate a significant decrease in bone formation process in pa-
tients with COPD, which is also confirmed by the established
negative correlation between the level of osteocalcin and the
severity of COPD (r=-0.36; p<0.05).

There was a deepening of vitamin D deficiency with an in-
creasing severity of COPD. Thus, among representatives of
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GOLD 1V the level of vitamin D decreased 1.75 times compared
with patients with GOLD I. Severe form of vitamin D deficien-
cy was found in 46.67% of patients with GOLD I, in 40.0%
of patients with GOLD II, in 65.0% of patients with GOLD III
and in 100% of patients with GOLD IV (Table 3). Statistically
significant changes in vitamin D levels were observed while
comparing GOLD T and IV (t=5.51, p=0.0002). It was found
that vitamin D deficiency depends on COPD severity, which is
confirmed by the established feedback (1=-0.48; p<0.05).

We compared the levels of bone formation markers depending
on the presence of such a causative factor of COPD as smok-
ing. Thus, PINP level was significantly reduced in 8 (21.62%),
vitamin D in 12 (32.33%) and osteocalcin in 14 (37.84%) pa-
tients with COPD who are smokers. Osteocalcin level was
(14.67+0.45) ng/ml in smokers compared with (16.38+0.38)
ng/ml in non-smokers (t=2.90, p<0.01); vitamin D level was
(24.26+0.35) nmol/l in smokers compared with (26.7440.49)
nmol/l in non-smokers (t=4.11, p<0.01); PINP level in smok-
ers was (34.82+0.57) ng/ml compared to (39.88+0.39) ng / ml,
(t=7.33, p<0.001).

The received data show that along with an increasing age
and increasing severity of COPD there is an inhibition of bone
formation markers. Such processes occur on the background of
vitamin D deficiency. Such an imbalance results in the creation
of favourable conditions leading towards the development of
osteoporosis.

All bone markers are products of bone collagen degradation
[4]. Approximately 90% of organic bone matrix synthesized as
procollagen consist of collagen of the first type [1]. PINP in the
serum directly depends on the amount of newly formed collagen
which is deposited in the bone. Thus, PINP is a true bone forma-
tion marker [4, 37].

Results of multiple studies suggest that PINP assessment may
be an additional tool in identifying high risk groups for bone
loss [31], for preventing fractures and predicting the risk of their
occurrence, as well as for monitoring the effectiveness of osteo-
tropic therapy in patients suffering from osteoporosis [30]. In
addition, PINP does not have hormonal activity which may give
it an advantage over osteocalcin [34].

Some works have shown a likely impact of age on the vari-
ability in serum levels of PINP. A study of healthy children dem-
onstrated the highest PINP level over the first year of life with
a gradual decrease in its level up to puberty. There was no post-
natal PINP peak; however, its levels remained higher than refer-
ence norms for adults [4]. Determination of PINP level in the
serum of healthy individuals of different ages showed a probable
decrease in women and men under 45 years (47.74+£21.31 ng/
ml, p=0.02), followed by an increase in PINP in women aged
50-59 years (51.91426.82 ng/ml, p=0.03), which corresponds to
late postmenopausal period in Ukraine [30]. At the same time,
PINP level remained stable or slightly increased after the age
of 70 years [7, 33]. In contrast, our study showed a progressive
decrease in PINP levels with age in patients with COPD.

Further studies have revealed a link between PI1NP levels and
the severity of fibrotic lesions [13, 22, 38]. PINP levels in serum
have been shown not only to be significantly higher than those
in the control group, but also increased according to the sever-
ity of pulmonary fibrosis [13], liver fibrosis [38] and in patients
with subclinical interstitial lung disease [22]. It shows that the
reconstruction of the extracellular matrix may accompany sub-
clinical fibrosis before the onset of clinically obvious disease
which led to the high level of PINP as a marker of fibrogenesis.

Our data are consistent with the results of other studies which
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showed low levels of osteocalcin in 41% of patients suffering
from COPD [36]. Some authors have suggested that the se-
verity of COPD in middle-aged and older men is associated
with decreased bone formation, low metabolism and osteo-
genesis dysfunction [35]. The authors have established that
serum osteocalcin and PINP are independent variables up to
percent FEV1. On the contrary, another study found no sig-
nificant differences in serum levels of PINP, osteocalcin in
men with stable COPD, whereas in women there were signifi-
cant differences in PINP [25].

Numerous studies have revealed that vitamin D deficiency
is relatively common in patients suffering from COPD and is
associated with increased respiratory symptoms, decreased pul-
monary function, increased frequency of severe exacerbations
[14, 19, 21, 23, 32], thickening of the airway walls on the com-
puted tomography of the chest [11], as well as suppression of
Th1 and Th17 reactions, which are involved in the pathogenesis
of COPD [19]. Comparison of the obtained values between the
groups shows that the decrease in the level of 25(OH)D in the
serum of patients with COPD occurs gradually from 1 to 2 de-
grees of COPD and is inversely correlated with inflammatory
cytokines [9], exacerbation and age of patients [3] consistent
with our results.

It has been established that the mucous membrane of the
respiratory tract is a place where local synthesis of the active
metabolite of vitamin D(1.25 (OH)2D) occurs, i.e. the process
which can be influenced by inflammatory mediators. As a conse-
quence, mucositis and other factors associated with COPD may
modulate the protective effects of 1.25(OH)2D [32]. However,
the link between clinical signs of COPD and vitamin D levels
remains controversial, so vitamin D is not yet considered a rep-
resentative biomarker for COPD phenotypes [28].

The literature describes that vitamin D used in patients
with COPD improves pulmonary function (FEV1, FEV1/
FVC), 6-minute walk test and reduces acute exacerbation,
sputum volume and CAT [21] as well as significantly reduces
inflammation due to a decrease in serum levels of RANKL,
TNF-o0 and IL-1 and an increase in IL-10, which simultane-
ously reduces bone loss [15]. Several studies have shown that
vitamin D status correlates with bone mineral density in pa-
tients with COPD. Thus, at the beginning of the study 100
patients with stable COPD and vitamin D deficiency showed
the risk of osteoporosis increased by 7.5 times over a 3-year
follow-up period [25]. Taking into account the presence of
hypovitaminosis D in the structure of bone metabolism, there
is a predominance of resorption processes over bone neo-
plasms resulting in the deposition of osteoid in the absence
of adequate mineralization [5]. On the contrary, a 6-month
supplement to the standard treatment with vitamin D in the
volume of 200,000 IU per month did not show additional
clinical benefits among patients with COPD [10].

Therefore, it seems likely that COPD is associated with a de-
creased function of bone-forming osteoblasts which leads to low
bone metabolism. It should be still noted that there exist many
factors which may alter bone metabolism to varying degrees in
patients suffering from COPD, including glucocorticoid use, hy-
poxia, vitamin D deficiency etc. The study provides evidence
that bone formation disorders are a result of a combination of
several mutually aggravating factors: age, smoking and COPD
severity. Taking into account that the first signs of these disor-
ders, and namely a decrease in vitamin D and osteocalcin levels,
are diagnosed as early as GOLD I, it can be argued that COPD
is the leading factor.
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Conclusions:

1. Disorders of bone metabolism in patients with COPD are as-
sociated with a number of factors with an increase in the degree
of COPD severity, presence of adverse etiological factors and
the age of patients.

2. In patients with COPD revealed a decrease in markers of
bone formation which are directly dependent on the severity of
COPD. Thus, PINP level decreased by 27.39% in patients with
COPD, stage 1V, compared with patients with stage I (p<0.05).
66.67% of patients with GOLD I and 100% with GOLD IV
showed a decrease in osteocalcin.

3. Disorders of bone metabolism occur on the background of
vitamin D deficiency which is diagnosed in all patients with
COPD. It should be noted that the level of vitamin D in patients
with GOLD IV decreased by 1.75 times compared with patients
with GOLD I (p<0,05).

4. Patients with COPD who smoke show a suppression of bone
formation which is reflected in the number of patients with de-
creased levels of PINP, osteocalcin and vitamin D (21.62%,
37.84% and 32.33%, respectively).
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SUMMARY

BONE FORMATION MARKERS (N-TERMINAL PRO-
PEPTIDE TYPE I PROCOLLAGEN, OSTEOCALCIN
AND VITAMIN D) AS EARLY PREDICTORS OF OSTEO-
POROSIS IN PATIENTS SUFFERING FROM CHRONIC
OBSTRUCTIVE LUNG DISEASE

Masik N., Matviichuk M., Masik O.

National Pyrogov Memorial Medical University, Vinnytsia,
Ukraine

The aim of the work was to find out whether markers of bone
formation can be early predictors of osteoporosis in patients
with COPD.

The study involved 66 patients with COPD with disease dura-
tion from 10 to 30 years, age 53.59+12.83 years. 37 (66.06%)
patients smoked, the pack / year index was (29.08+£16.62). Ac-
cording to the results of CAT testing, all patients were divided
into 4 clinical groups: GOLD I-IV. The content of serum mark-
ers of bone formation was determined: N-terminal procollagen
type I propeptide (PINP), osteocalcin and vitamin D depending
on the age and severity of COPD.

A decrease in all markers of bone formation was found with
the age of patients and the severity of COPD. Thus, in patients
under 45 years, the PINP level was 48.75% higher than in pa-
tients aged 75 and older (p<0.001). A significant relationship
was established between the age of patients and the PINP level
(r="-0.46; p=<0.05). With GOLD I, a decrease in the PINP con-
tent was observed in 40.0% of patients, with GOLD II - 48.0%,
GOLD III - in 45.0%, and with GOLD 1V, such a decrease was
in 66.67% of patients.

The level of osteocalcin decreased in patients with COPD of
old age compared with the control by 2.72 times and in young
people - by 1.88 times. With GOLD I, a decrease in osteocalcin
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content was observed in 66.67%, with GOLD II - 89.0%, GOLD
III - in 85.0%, and with GOLD IV, a decrease was observed in
all (100%) patients.

The concentration of vitamin D was reduced in all patients
with COPD, and severe vitamin D deficiency was diagnosed
in 23.08% of patients under 45 years, in 70.59% of elderly pa-
tients, in 100% of elderly people. Among the representatives of
GOLD 1V, the level of vitamin D decreased by 1.75 times as
compared with patients with GOLD 1. A severe form of vitamin
D deficiency was diagnosed in 46.67% of patients with GOLD I,
40.0% in GOLD II, 65.0% in GOLD III, and in 100% of patients
with GOLD V.

The data obtained indicate that with increasing age and in-
creasing severity of COPD, the formation of markers of bone
tissue formation is inhibited. These processes occur against the
background of vitamin D deficiency. As a result of this imbal-
ance, favorable conditions are created for the development of
osteoporosis. Considering that the first signs of these disorders,
in particular a decrease in the levels of vitamin D and osteocal-
cin, are diagnosed already with GOLD 1, it can be argued that
COPD is the leading factor.

Keywords: chronic obstructive pulmonary disease (COPD),
osteoporosis, markers of bone tissue formation, N-terminal pro-
peptide of type I procollagen, osteocalcin, vitamin D.

PE3IOME

MAPKEPbI ®OPMHPOBAHHMSI KOCTHON TKAHH
(N-TEPMHHAJIBHBIN IMPONENTHU] IMPOKOJJIATE-
HA I THUITIA, OCTEOKAJIbBIIUH U BUTAMHUH D) KAK
PAHHUE INPEJUKTOPbI OCTEOIIOPO3A ¥ BOJIb-
HBbIX XPOHHUYECKOW OBCTPYKTUBHOM BOJIE3-
HbIO JIETKHUX

Macuk H.II., MarBuiiuyyk H.B., Macuk O.H.

Bunnuyxuti HAyuOHAIbHGIL MEOUYUHCKUL YHUBEPCUMENM UM.
H.U. Ilupozosa, Yxpauna

Lenp uccnenoBaHus - ONpPENENUTh, SBIAIOTCS JIU MapKepbl
KOCTHOTO ()OPMHUPOBAHUSI PAHHUMH HPEUKTOPAMU OCTEOIIOPO-
3a y GOJIBHBIX XPOHHYECKOIT 00CTPYKTHBHOMN OOJIC3HBIO JICTKHUX.

O06cnenoBaHo 66 GONBHBIX XPOHUYECKOIT 00CTPYKTHBHOI 60-
ne3ubio sterkux (XOBJI) anurensHocThIO 3a00eBanus ot 10 10
30 ner, B Bo3pacte 53,59+12,83 net. 37 (66,06%) nauneHTOB
KYPWJIH, MHJEKC nayko/iaer coctaBui 29,08+16,62. TTo pesyinb-
taram tectupoBanusi CAT Bcex OOJbHBIX pa3ienuiv Ha 4 Kin-
Huyeckue rpynnsl: GOLD I-IV. Onpenensnu conepxanue Cbl-
BOPOTOUYHBIX MapKEepPOB 00pa30BaHUsl KOCTU: N-TepMUHAIbHbIH
nponenTtu npokosuiareHa rnepsoro tuna (PINP), ocreokanbuun
u ButamMuH D B 3aBUcHMOcTH OT Bo3pacTta 1 Tsbkectd XOBJIL.

VcTaHOBJIEHO CHIDKEHHE BCEX MapKepoB (hOPMHUPOBAHUS KO-
CTH B 3aBUCHMOCTH OT Bo3pacTa OOJbHBIX U TsSKECTH 3aloiie-
BaHMs. Y OONBHBIX B Bo3pacte 110 45 ner ypoerb PINP Gbut Ha
48,75% Bbiliie B CpaBHEHHUH C OOJIBHBIMHU B BO3pacTe 75 JIET U cTap-
e (p<0,001). YcTaHOBIEHA JOCTOBEPHAs CBSI3b MKy BO3PACTOM
6osbHbIX 1 ypoBHeM P1NP (1=-0,46; p=<0,05). ITpu GOLD I cuu-
xeHue coneprkanus P1NP BorasieHo y 6 (40,0%) naiueHTos, pu
GOLD 11—y 12 (48,0%), GOLD Il -y 9 (45,0%) 1 ipu GOLD IV
TaKoe CHWxeHue Obu1o0 y 4 (66,67%) nalyeHToB.

YpoBeHb ocTeoKalIblHA OHK3MICA y 60nbHbIX XOBJI crap-
YECKOT0 BO3pacTa B CPAaBHEHHMHU C KOHTPOJIEM B 2,72 pa3 u Juia-
MU MoJIoj0ro Bo3pacta - B 1,88 paza. Ilpu GOLD I cumxenue
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coziepykaHus OCTeOKabIMHa Habmronanock y 10 (66,67%), npu
GOLD I -y 22 (89,0%), GOLD III - y 17 (85,0%) u mipu GOLD
IV canxenne 6610 y Beex 6 (100%) naueHToB.

KonnenTtparust ButamuHa D Oblila CHHKEHA y BCEX OOTBHBIX
XOBJI, a Tspkenblii neduunT BUTaMUHA D THAarHOCTHPOBAH Y
23,08% mnauuenToB B Bo3pacte 10 45 net, y 70,59% GonbHBIX
MO)KMJIOTO BO3pPacTa M y BCEX JIMI[ CTapyecKoro Bo3pacta. Y
npeacrasureneit GOLD 1V yposens Butamuna D OblT cCHIDKEH
B 1,75 pa3 B cpaBHenun ¢ 6onpubiMu GOLD 1. Tsokenyro popmy
nedunura Butamuua D nuarnoctupoBain y 7 (46,67%) 6oib-
Heix GOLD 1, y 10 (40,0%) - GOLD 11, y 13 (65,0%)- GOLD III
u 'y Bcex nauuentos GOLD IV.

nOJ’ly‘leHHble JaHHBIC CBUACTCIBCTBYIOT, YTO C YBCJIMYCHHU-
eM BospacTta u ycuieHueM Tsxectu XODbJI ormeuaercs yrue-
TeHHe 00pa3oBaHMsI MapKepoB (OPMHUPOBAHMS KOCTHOH TKaHU.
DTH TPOLECCHI MPOUCXOIAT Ha (oHe neduuuTa BUTamMuHa D.
B pesynbrate Takoro mucOanaHca CO3MAIOTCS ONaronpusTHbIC
YCIIOBHUS Ul Pa3BUTHUS OCTEOINOPO3a. YUUTHIBAsA, YTO IEPBbIC
IMPU3HAKU 3THUX HapymeHMﬁ, B 4aCTHOCTH YMCHBIICHUE YPOB-
Hell BuTamMuHa D 1 ocTeokallblHa, AMAaTHOCTUPYIOTCS yKe IPH
GOLD I — moxuO yTBepx)aarh, uro (akrop XOBJI sBisercs
BEYILHM.
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CLINICAL CHARACTERISTICS OF ALS IN GEORGIAN PATIENTS

'Kekenadze M., 2Kvirkvelia N., 'Beridze M., *Vashadze Sh., 'Kvaratskhelia E.

IThilisi State Medical University; *P.Sarajishvili Institute of Neurology, *Batumi Shota Rustaveli State University, Georgia

“Does it take place through simple propagation, extending
gradually across the neuroglia?”’ [1] This is what French Neurol-
ogist -J.M Charcot has been questioning regarding amyotrophic
lateral sclerosis progression in his lectures on the diseases of the
nervous system in 1877. It’s been 145 years since, even though
many questions have been answered, the cause of amyotrophic
lateral sclerosis (ALS) remains today unknown for most of the
patients with the disease. the aim of this article is to describe
the clinical characteristics of Georgian ALS patients. ALS onset
and progression vary greatly among individuals, so these data
provide additional insight into the phenotypic differences within
a national population. An understanding of symptoms of ALS
onset may help clinicians make a quicker diagnosis, which could
lead to earlier therapeutic interventions.

Material and methods. Overall 47 patients with ALS were
investigated, among them 24 male (51.06%), 23 female (48.9%),
aged 25-84 (Table 1) we documented clinical manifestations of
the disease in those patients, age at diagnosis, Patient survey of
clinical symptoms was taken using Mayo Clinic Lab. Neurol-
ogy patient form , Cognitive changes assessed via Addenbrooke
Cognitive Examination scale ( ACE III ), and frontal behavioral
inventory, diagnosis of FTD was based on Strong criteria of
FTD. Patient functional status was assessed with ALSFRS-R.
Diagnosis of ALS was based on the new Gold coast criteria -in-
corporating progressive motor impairment documented by his-
tory or repeated clinical assessment, preceded by normal motor
function, and presence of upper and lower motor neuron dys-
function in at least 1 body region, (with upper and lower motor
neuron dysfunction noted in the same body region if only one
body region is involved) or lower motor neuron dysfunction in
at least 2 body regions, most importantly excluding other dis-
eases.[7] All patients underwent nerve conduction studies and
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needle electromyography , In patients with signs of dementia or
suspicion of other diseases MRI of Head and Spine was done.
Those with unexplained sensory signs or symptoms, abnormal
nerve conduction studies, weakness in the distribution of in-
dividual motor nerves, or any abnormality on cervical or head
MRI suggestive of an alternate diagnosis such as spinal steno-
sis or cervical myelopathy, multiple sclerosis were not included
in the study. Patients diagnosed with conditions such as spinal
muscular atrophy, Kennedy syndrome, monomelic amyotrophy,
Hirayama syndrome, or multifocal motor neuropathy were ex-
cluded from the study.

Results and discussion. Age of onset. Recent studies have
shown that the mean age of ALS onset is between 51 and 66
years [4]. When compared with patients from Asian countries ,
ALS usually strikes patients in Europe later in life. The greater
age at ALS onset in Europe may be partly explained by the use
of population-based studies [4,5] the mean age at ALS onset in
Georgian was found to be 58.30 years, patients were aged 26 to
84 years, 63.8% of the patients were 50-69 years old (Table 1)
ALS begins with nonspecific symptoms that can mimic those of
other neuromuscular diseases. ALS diagnosis can therefore be
delayed if a misdiagnosis occurs in the early stages. Due to the
lack of valid diagnostic biomarkers, diagnostic delay is marked.
ALS is diagnosed clinically through progressive symptoms,
which takes time to demonstrate. According to recent studies,
diagnostic delays typically range from 9 to 24 months in differ-
ent populations [6,8,9]. According to our data, the average time
to diagnose ALS was 6 to 15 months from onset of symptoms,
key factors for diagnostic delay were referrals to specialists
rather than neurologists, and consequent misdiagnosis resulting
in unnecessary procedures, patients with a bulbar onset were di-
agnosed earlier than those with spinal onset.
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