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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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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 LodIMORRIS(MR!

Mgsd3osdo LHsGool Fomdmeagbolols bako®ms ©sgoigemn dgdwogyo Fabgdo:

L bAo@os 9bps Fo@dmawyobmm 2 3o@ms@, Gyl ob 0byaoliy® 9bgdbg,odgdooao
LAobos@Bgmo gyamol 1 a390©0bg, 3 13 Logsbol dodibgbs ggenols o LE®0Jmbgdls
doeol L5 06@g@gomols @og0m. 30dmygbgdyemo 3md30y@gageo dBogdo dgbyen ©s oby-
@oliy®gbmgob Gg9dbEgddo - Times New Roman (Kupuumna),boaoem Jodmgagbmgeb @gJl@do
Lako®ms godmgoygbmo AcadNusx. IHogBol bmds — 12. LEsGool msob gbps sbanwgls CD
LEs@oom.

2. LASA00L JMEPEPMds 5O Yoo Fgoygbgl 10 y39MDbY bogergdls ws 20 ag9Mbg dgBb

0@ gO5@@olL ool s Ggboydggools (0byeoliy®, dyligan ©s Jo@myen gbgdbyg) homganom.
3. LAs@0sdo Loko®ms godydogl: bogombol sd@uommds; 3genggol dobsbo; bisggenggo

doboans o 253mygbgdygero Igmnmegdo; Jowgdymmo g gagoo s domo goblbyxs. 9Jldg@modgb-
Ayo babosmol bEs@ogdols Fo@dmoagbolisl s3@m®gdds gbos dogmommb Lsgdldg@modgb@m
3bmggegdols Lobgmds s GomEgbmds; oY@ 0g3oMgdols s wodobgbol Jgmmwagdo (3§ 3539
3950l 30MmMbdgddo).

4. LGOSl mob Pbs osbergl Mgboydg obyeoliy®@, Hylyge s Jodmyga 969Dy
sMobogegd bobggo®o gg9@w@ols JmEgmmdols (bosmsyg®ol, sg@mmdgdols, ©sfglgoyengdols
domomgbom ©s gbs dgoogrgl dgdmgy 3obymuomgdgdl: dobobo, dsbsms ws dgmmegdo,
Ygga9d0 s ©obliggbgdo; BgJb@usm o bsfomo s@ ¢bws ogmlb 15 LE®oJmbbyg bsjengdo)
> boggobdm Lo@dyggdol hodmbomgsgro (key words).

5. gb®oggdo Loko®ms [o@mdmowaobmon bsdgdwo Lobom. yggans 0x3@dyano, dgdo-
X03909@0 s> 30M396G Y0 Inbo3gdgdo ¥bs dgglodsdgomegl BgJl@do dmygeboanl.

6. BOGHOLYOsMgdo 9bes ogml 3mbE@sbEymo; Ly®dsmgdo, bobsbgdo, wosg®sdgdo
- obomoy@gdymo, obmdMomo s Lomobo@m seaomsl holidymo. @gbBagbma®sdgdols
BOAMsbangdo Fo@Imoaobgm 3mbo@oygdo yodmbobymmgdom tiff gm®ds@do. dogHmagm@m-
byg@omgdols Fo@fgdgddo Lododms dogmommm mggms@ol ob mdogd@ogol Lodygsmgdom
35000950L ba@olibo, sbomsagdols dgmgdgols ob 033G 9abs300L dgmmo s s@bodbmm Liy-
om0l bgs s Jggos bofoagdo.

7. Lododgeom 5gBmagdols 2300900 LEsE05T0 s@0obodbgds 0boiosmgbols msbps®mgom,
93beg@ols — giEbomy@o GESbLIM0 3E00m.

8. LASHOSL Mob yYbws shanwgl sgBMMols Jogd asdmygbgdyero Lsdsdyerm s yiEbm-
9@0 dOMIgdol dodenoma®sgoygmo bos (dmam 5-8 Faol Low®dom). sbdsby®o Fymdom
Fomdmpagboan  bodgoma®sgoyge Losdo dogmomgmn xg® Lodsdygarm, dgdwgy gibmgero
530™@950 (23500, 06005 gbo, LEASG00L Lomsy®o, gy@bsgol slbsbgagds, aodmzgdols
s 00, (gao, g9@bsgnol Ne, 30039em0 05 dmgrm a39M©gb0). Jmbma@sgools dgdmbgggsdo
dogmomgmn  2sdmigdol [gmo, saomo o 2390©gd0l Loghmm @omwgbmds. &9JL@Edo
33o005H e ghboggddo 9bos Joymommm s53@mEA0L dglodsdolo N @o@g@s@yg@ol bools
dobggom. dobsbdgfmbogoos, M3 3000 0o Tyodmgdols 9dg@gbo bsfogro ogml 5-6
Jeool Low®dol.

9. LAGOSL Mmob Ybs Sbargl: o) sglgoymgdol ob LodgiEbogdm bgarddwgsby-
ol (odwyobgds, ©sdm{dgoygmo byandm(g@oms ©s dgkoom; &) odgol b3gEzos@mol@ol
sdm{dgogmo Mg3gbbos, MMIgendoz Jomomgdyao 0dbgds Lsgombols @ gogmds, dsbsgols
Lo 3domds, 3g0meEols Lobpmmds, dgogagdols bodgiEbogdm-3@sd@oggeo 360dgbganmds.

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

1. @gesdios 0@mggol ggwgdsl dgobfmaml LEs@os. Bgdbdby Igdomds s dg-
X9M90> begds Losgdm@am m@ogobsaols dobgwgom.

12. ogdg9dgmos Mgosdosdo olgmo LEs@ool [omoagbs, Gmdgamoi obsdgkoae
Jodagboano ogm bbgs GgosdiEosdo b a0dmdggybgdgao ogm bbgs aodmzgdgddo.

SMDO 0 0 SMQ oL o S dO LBLEOOHO 0O o SD0OLO O.
@bodbygao Fgbgool o@rgggol dgdmbgggodo bpspogdo oG yobobogngd




GEORGIAN MEDICAL NEWS
NO 7-8 (364-365) 2025

Coodeporcanue:

Babry 1. Oren, Marina I. Devdariani, Gela V. Beselia, Nino N. Sikharulidze, Manana G. Dashniani, Maia A. Burjanadze, Ia R. Kvachakidze,
Marina I. Nebieridze, Lena Sh. Davlianidze, Lali M. Gumberidze, Nodar P. Mitagvaria.
ROLE OF ANTIOXIDANT FOLIUM EXPOSURE ON OXIDATIVE SRESS IN A VALPROIC ACID-INDUCED ANIMAL MODEL OF

Hajdi Gorica, Pavllo Djamandi, Gentian Vyshka.
DELAYED ONSET OF MYASTHENIA GRAVIS FOLLOWING COLECTOMY FOR ULCERATIVE COLITIS: A CASE STUDY......... 16-17

Zhadyra Yersariyeva, Bagdad Suleyeva, Botagoz Turdaliyeva, Yeldos Tussipbayev.
HEMOSTASIS GENE POLYMORPHISM IN RETINAL VASCULAR OCCLUSION: ASYSTEMATICREVIEW........cccoooiiiiiiiinn. 18-28

Ilia Nakashidze, Nameera Parveen Shaikh, Shota Nakashidze, Aleena Parveen Shaikh, Sarfraz Ahmad, Irina Nakashidze.
EVALUATION OF TNF-A LEVELS IN MALE PATIENTS WITH STROKE: PROGNOSTIC IMPLICATIONS. .......ooiiiiiieeiieaenns 29-32

Yerbolat Iztleuov, Marat Iztleuov, Altynbek Dushmanov, Gulmira Iztleuova.
PREVENTION IN THE PARENTAL GENERATION OF EXPOSED RATS: CONSEQUENCES OF TOXIC EXPOSURE TO CHROMIUM
AND GAMMA IRRADIATION IN AN EXPERIMENTAL MODEL.......ooiiiiiiiietieieieieiesteste e eteeteeseeseessesaessessesseesessesssessassessessane s e nansnses 33-45

Rashid Nassar, Nadine Khayyat, Michele Halasa, Fahad Hussain.
TRAUMATIC ANTERIOR SHOULDER INSTABILITY (TUBS): ANARRATIVE REVIEW OF CURRENT LITERATURE................. 46-50

Albadawi Abdelbagi Talha, Mawaheip A. Abdo Jeweser, Abubakr Ali Elamin Mohamed Ahmed, Abdelrahman Eldaw Mohammed, Elhadi
Abdalla Ahmed, GadAllah Modawe, Sanaa Elfatih Hussein.
THE HBV AND HCV SEROPREVALENCE AMONG BLOOD DONORS IN AI-DAMAZIN STATE, SUDAN: A THREE-YEAR

Hiba Salah Hasan, Teeb Ali, Kadhim Adnan Ali, Al hassan Ali, Hany A. Al-hussaniy.
MODELING DRUG-ORGAN INTERACTIONS AND OPTIMIZING IMMUNOTHERAPY: A QUANTITATIVE SYSTEMS
PHARMACOLOGY AND ODRONEXTAMAB DYNAMICS. ... .ttt steettettestetetessesse s st e s e e s eneaneesenansenenansesenenserensnnesd9=00

Zilola Mavlyanova, Davron Ravshanov, Malika Ibragimova, Lola Irbutaeva, Khalimova Fariza, May K. Ismail, Shawgi A. Elsiddig, Marwan
Ismail, Salma E R Mohamed, Sara Mohammed Ali.

PROGNOSTIC SIGNIFICANCE OF PROLIFERATION (KI 67) AND ANGIOGENESIS (CD34) MARKERS IN MENINGIOMAS FOR THE
DEVELOPMENT OF REHABILITATION STRATEGIES.. ..61-65

A.R. Abzaliyeva, K.K. Kurakbayev, A.R. Ryskulova, Z.R. Abzaliyev, E. Tasmagambet, D.Zh. Saussanova.
TURNOVER INTENTIONS AMONG PHYSICIANS AND NURSES IN KAZAKHSTAN DURING THE COVID-19 PANDEMIC: A CROSS-
SECTIONAL STUDY OF PSYCHOLOGICAL AND PROFESSIONAL CHALLENGES........ oo e e e .00-72

A.A. Mammadov, A.N. Mustafayev, A.H. Aliyev.
RADIOLOGICAL IMAGING METHODS FOR ACCURATE DIAGNOSIS OF ABDOMINAL POSTOPERATIVE COMPLICATIONS...73-76

L.A. Lebedev, E.V. Zakharchuk, Yu.V. Boldyreva, I.A. Aptekar, E.I. Malinina.
OSSIFICATION OF THE POSTERIOR LONGITUDINAL LIGAMENT: A CASE REPORT AND LITERATURE REVIEW.................. 77-79

Zhanar Balmukhamedova, Gulmira Derbissalina, Aliya Dzholdasbekova, Dariga Blyalova, Luiza Murzakhalova.
SPECKLE-TRACKING ECHOCARDIOGRAPHY FOR EARLY DETECTION OF SUBCLINICAL SYSTOLIC DYSFUNCTION IN
PERIMENOPAUSAL WOMEN WITHOUT APPARENT DIASTOLIC DYSFUNCTION.......oiiiiiiiitiiiiiicciieeeeeeeeeeeeeeeeeeeinieeee e e e .. 80-86

Arkam Thabit Al Neama, Musab Mohammed Khalaf, Ahmed A.J. Mahmood.
PATTERNS OF ACETYLCHOLINESTERASE AND BUTYRYLCHOLINESTERASE ACTIVITY IN COMMON CARDIOVASCULAR

Argjira Veseli, Shefget Mrasori, Ivana Cukovi¢-Bagié, Lul Raka, Kaltrina Veseli, Enis Veseli.
PARENTAL QUALITY OF LIFE WHEN RAISING CHILDREN WITH AUTISM SPECTRUM DISORDER: A NARRATIVE
|2 AV 0 2RO 95-100

Anas Ali Alhur, Daliya T. Sendi, Miad M. AlZahrani, Layla T. Abusharha, Rahaf Y. Abudaak, Rahmah Alsinan, Rama R. Alharbi, Lamia
Almadhi, Laila M. Alotaibi, Mona A. Hadadi, Shaima H. Alattas, Fatimah Almisbah, Fathi Almisbah, Abdulrahman Alrashed, Kawkab Alharbi.
EVALUATING THE TRUSTWORTHINESS OF CHATGPT-GENERATED HEALTH INFORMATION AMONG FUTURE HEALTH CARE

Ting-Ting Wang, Yan Wang.
HUMANISTIC CARE NURSING FOR PATIENTS IN THE OPERATING ROOM DURING THE PERIOPERATIVE PERIOD: FULL-CYCLE
CARE FROM PHYSIOLOGY TO PSYCHOLOGY ....uvtiiiiiiiiiiiiiiii e ecieeeeneeceesieneessneneseesnenesssssnenessesnenee e e e e eee e . 1072109

Zauresh Barmanasheva, Mariya Laktionova, Anna Onglas, Ayaulym Kossetova, [van Melnikov.
PREVALENCE AND RISK FACTORS OF UTERINE FIBROIDS IN WOMEN OF REPRODUCTIVE AGE: A FACILITY-BASED STUDY IN

Bolat Ashirov, Assel Kassymova, Jamilya Mansurova, Andrey Orekhov, Meiramgul Tokbulatova, Mirgul Kapakova, Zhanar Toktarova, Aisulu
Zhunuspekova.

PROGNOSTIC MARKERS OF ISCHEMIC AND HEMORRHAGIC COMPLICATIONS IN PATIENTS WITH ATRIAL FIBRILLATION
AFTER PERCUTANEOUS CORONARY INTERVENTION..........iiiiieieieieieienieseeteereeeesesestesaessessessesseeseessessessesnesnenenesnenensenennessa 1212128



Khalilov Sh. Dzh.
ELECTROCARDIOGRAPHY CHARACTERISTICS OF THE PATIENTS WITH NON-ST-ELEVATION MYOCARDIAL INFARCTION (NS

Salome Kordzaia, Elene Dolmazashvili, Khatuna Tsiklauri, Lasha Khmaladze, Nana Chikhladze.
FROM INFUSION REACTION TO IMMUNE CASCADE: A CASE OF SEQUENTIAL TAXANE AND CAPECITABINE TOXICITIES IN
TRIPLE-NEGATIVE BREAST CANCER. ... .ottt ettt sttt sttt e aesse st e stessessassaesne s e es e na e nnenenenseneneenenenens 133-136

Yu Zhu, Fandong Zeng, Weiwei Chang, Liying Wen, Lijun Zhu, Yuelong Jin.
AN EMPIRICAL STUDY ON THE ASSOCIATION BETWEEN ASPIRATION INDEX AND ACADEMIC PERFORMANCE AMONG
PREVENTIVE MEDICINE STUDENTS . ...ttt ettt sttt sttt se st st s se st sasseseesaneesaas e e e enenenenenaneneneneseseen 1 3T-142

Alaa O Ahmed, Mubarak S Karsany, Mohamed Elfatih Abdelwadoud, Mutaz Ali, Osama Mohamed, Amged Gaffer Mostafa, Hussam Ali Osman,
Elryah I Ali, Elyasa Elfaki, Tagwa Yousif Elsayed Yousif, Ayman H. Alfeel, Mohammed Ibrahim Saeed.
MOLECULAR DETECTION OF HIGH RISK HUMAN PAPILLOMA VIRUS SUBTYPES IN CERVICAL SMEARS AMONG SUDANESE

Tchernev G, Tchernev KG Jr, Krastev DS, Krastev NS, Kordeva S.
DERMATOLOGIC SURGERY ROUNDS: RECONSTRUCTIVE SURGERY EMPLOYING THE SHARK ISLAND FLAP FOR BASAL
CELL CARCINOMA AFFECTING THE NAS AL AL A . ..o ittt et eeeeee e eaee e e siaeeesesaaeessssnneeene s e nnne e e ennnn . 150-153

Saltanat Imanalieva, Bayan Sagindykova, Rabiga Anarbayeva, Murat Omirali, Gulnara Ospanova, Murat Ashirov.
CURRENT STATUS AND PROSPECTS FOR THE DEVELOPMENT OF PEDIATRIC DOSAGE FORMS BY THE EXAMPLE OF
COMBINED MELOXICAM AND VITAMIN BI2 TABLETS........iiiiiiiiiincieneceenrereetseeieeteseesesesesnenn e e e et e nee e e e eee . 154167

Ahmed Miri Saadoon.
INCIDENCE OF PRESSURE SORE IN THE INTENSIVE CARE UNIT AT AL-DIWANYIA TEACHING HOSPITAL.................... 168-171

Isoyan A.S, Danielyan M.H, Antonyan 1.V, Azizyan N.H, Mkrtchyan A.A, Karapetyan K.V, Nebogova K.A.
MORPHOHISTOCHEMICAL ANALYSIS OF CORTICAL STRUCTURES IN AN EXPERIMENTAL MODEL OF PROLONGED
COMPRESSION SYNDROME OF THE HIND LIMB IN RATS . ... eeeeceeceieeieeeeeeee e siesvesseseeeennee s evn e e e o0 1 122179

Abdulaziz Alroshodi, Faisal A. Al-Harbi, Rasil Sulaiman Alayed, Fahad M. Alharbi, Khalid A Alkhalifah, Mayadah Assaf Alawaji, [brahim S.
Alsabhawi.

FACTORS IMPACTING HEMODIALY SIS TREATMENT ADHERENCE IN END-STAGE RENAL DISEASE PATIENTS RECEIVING IN-
CENTER HEMODIALY SIS IN QASSIM REGION.. ... .iiiiitiii ettt ie e stestessesisesaesessessessessessnssesssessessensensn s oo o s 1 80=187

Gulshat Alimkhanova, Marat Syzdykbayev, Rinat Ashzhanov, Kulsara Rustemova, Maksut Kazymov, Rustem Kazangapov, Asem Kazangapova,
Saule Imangazinova, Yernar Kairkhanov, Bazar Tuleuov, Sanzhar Khalelov, Roman Khripunov, Samatbek Abdrakhmanov, Abay Mijatov.

THE TRANSVERSUS ABDOMINIS PLANE BLOCK AS A METHOD OF MULTIMODAL OPIOID-SPARING POSTOPERATIVE
ANALGESIA: ANARRATIVE REVIEW . ...t ettt ettt steetseas s esessessn s s e n e e e nneneneenenene. . 188-194

Zhengmei Fang, Xiaoling Ran, Lijun Zhu, Yingshui Yao, Yuelong Jin.
THE IMPACT OF BMAL1 GENE POLYMORPHISM ON SLEEP QUALITY IN HEALTHY CHINESE YOUTH: A GENDER-SPECIFIC

Muwafaq H. Zaya, Ahmed A. J. Mahmood, Musab M. Khalaf.
CROSS SECTIONAL EVIDENCE FOR OPPOSING EFFECTS OF HYPERGLYCAEMIA AND HYPERLIPIDAEMIA ON

CHOLINESTERASEACTIVITIES. ... e et ettt e e 202-210
Erleta Mugaj, Eréza Durmishi, Serbeze Kabashi Mugaj, Leart Kugi, Elza Mugaj, Gerta Durmishi.

CHALLENGES IN RADIOLOGICAL DIAGNOSIS: CRANIOPHARYNGIOMA VS ASTROCYTOMA.....c.ouiiiiiinitiiiiiiie e 211-214
Uday Mahajan, Imran Khan, Ria Gupta, Meraj Akhtar, Vibhore Gupta, Edward Spurrier, Mohamed Kabary, Adnan Asif, Salman Shoukat Ali
Ilzlg;:pl\;lai.l\IG CONVENTIONS FOR UNIDENTIFIED PATIENTS IN EMERGENCY AND TRAUMA SETTINGS: A NARRATIVE

REVIEW Lo ettt e e e e 215-218

Xuexue Li, Wenjie Wen, Dandan Ren.
MOLECULAR MECHANISMS OF DIABETIC PERIODONTITIS: IDENTIFICATION OF KEY OXIDATIVE STRESS-RELATED GENES
AND POTENTIAL THERAPEUTIC ROLE OF METFORMIN THROUGH MMP14 AND PXDN....o.oiiiiiiiii e, 219-231

Davron Ravshanov, Zilola Mavlyanova, Kholmirzayev Bakhtiyor, Malika Tursunovna, Khalimova Fariza.
HISTOPATHOLOGICAL PREDICTORS AND FUNCTIONAL RECOVERY IN PATIENTS WITH INTRACRANIAL
1Y 0 DN A8 (0 17 U2 PPN 232-240

Aymuhambetov Y, Khismetova Z A, Iskakova N, Akhmetova K, Serikova-Esengeldina D, Shalgumbayeva G.M.
ASSESSMENT OF QUALITY OF LIFE IN BREAST CANCER PATIENTS BY USING EORTC QLQ-C30 QUESTIONNAIRE IN EAST

Yujing Tao, Long Hua, Liu Zhang, Ying Feng, Liying Wen, Weiwei Chang.
THE CORRELATION BETWEEN STRESS, ACADEMIC PERFORMANCE, AND SLEEP DISTURBANCES AMONG HIGH SCHOOL
STUDENTS IN ANHUI PROVINCE: A CROSS-SECTIONAL STUDY ......utuiiiciririeictntniereeneneerestnesietestseesesesesessesesessesesesesaeseseense s e n e 249-257

Fahad AIAmr, Muhannad Essa S. Alghamdi, Ahmed Saeed A. Alghamdi, Osama Khamis A. Alghamdi, Hassan Mahfouz B. Alghamdi, Osama
Mesfer S. Alghamdi, Abdullah Ali A. Almimoni, Abdulmalik Ahmed S. Al-Zahrani.

PREVALENCE AND ASSOCIATED RISK FACTORS OF NOCTURNAL ENURESIS AMONG CHILDREN AGED 5-18 YEARS IN
ALBAHA REGION, SAUDIARABIA. ... ottt et ettt ettt et st et estesteesaete et et et e e e te e e eaeneneeneneneeneneneenenen . 208203



Aya Saad Aldewachi, Mohammed I Aladul.
APPETITIVE TRAITS AND QUALITY OF LIFE IN WOMEN WITH OBESITY USING GLUCAGON-LIKE PEPTIDE-1 RECEPTOR
AGONISTS: INSIGHTS FROM A PCOS-ENRICHED SAMPLE.........ccocniinnieeinnieeirenienteneeseneeseeseseeseesesesesseseesens e n e oo e e e o . 2042269

George Shaburishvili, Nikoloz Shaburishvili, Georg Becker, Solomon Zeikidze, Bacho Tsiklauri.
INCIDENCE OF ADVERSE EVENTS RESULTING FROM BETA-BLOCKER TITRATION IN PATIENTS WITH HEART
3N 510 PP 270-279

Blushinova A.N, Orazalina A.S, Shalgumbayeva G.M.
INDUCED ABORTION IN KAZAKHSTAN: WOMEN’S PERCEPTIONS AND EXPERIENCES BASED ON CROSS-SECTIONAL STU

Qunru Hu, Liying Wen, Jingqi Zhang, Weiwei Chang, Yuelong Jin, Anshi Wang, Lijun Zhu.
IS CORE SELF-EVALUATION A PROTECTIVE FACTOR FOR COLLEGE STUDENTS’MARITAL ATTITUDES? THE MODERATING
ROLE OF PSYCHOLOGICAL STATUS. ...ttt ettt neneseennenessnnne e . 28 9-294

Gulfariza Gani, Ubaidilla Datkhayev, Kairat Zhakipbekov, Serzhan Mombekov, Murat Ashirov, Nurgali Rakhymbayev, Zhanerke Seitova.
STUDY OF THE CHEMICAL COMPOSITION AND ANTIMICROBIAL ACTIVITY OF SUBCRITICAL CO: EXTRACT FROM
EUPHORBIAHUMIFUSAWILLD . ...ttt ettt e e e e e e e e aennennenn 2. 2952302

Maysoon Mohammed Hassan, Mohammed Abdulwahab Ati Al-askeri, Naseer Kadhim Jawad.
PROGNOSTIC IMPACT OF EGFR2 AND KI-67 OVEREXPRESSION WITH DOWNREGULATION OF miR-17 AND miR-1307 IN
FEMALE BREAST CANCER PATIENTS. ...ttt ettt eeetet s teveestetevesessesesttnae et e e e e e eneeneneenenennenennenen.. 303313

Imzharov Talgat Abatovich, Zhakiev Bazylbek Sagidollievich, Sarkulov Marat Nukinovich, Pavlov Valentin Nikolaevich, Kurmangaliev Oleg
Maratovich.
THE EFFECTIVENESS OF METAPHYLAXIS OF NEPHROLITHIASIS DURING PERCUTANEOUS NEPHROLITHOTRIPSY: A

SYSTEMATIC REVIEW AND META-ANALYSIS. ...ttt esesnenene e e e e e e 3142322
Yan Wang, Ting-Ting Wang, Chang-Sheng He.

PROGRESS IN T-CELL IMMUNE RESEARCH ON HYPERLIPIDEMIC PANCREATITIS.........ccccoiiminiinincnccncen ... 3232326
Marwan I Abdullah.

MINING THE CELLMINER DATABASE TO IDENTIFY SHARED BIOMARKERS OF 5-FU AND OXALIPLATIN RESPONSE......327-341

Shyngys Adilgazyuly, Tolkyn Bulegenov, Akmaral Mussakhanova, Tasbolat Adylkhanov, Kanat Abdilov, Zhannur Altybayeva, Gulmira
Bazarova, Malike Kudaibergenova, Makpal Alchimbayeva, Aigul Utegenova, Gulnara Otepova.

ASSESSING THE INFLUENCE OF MEDICAL EDUCATION REFORMS ON ONCOLOGIST WORKFORCE AND LUNG CANCER
MORTALITY IN KAZAKH-STAN: AN INTERRUPTED TIME SERIES ANALYSIS WITH PREDICTIVE MOD-ELING OF NATIONWIDE

Wen-Wen Liu, Zhi-Juan Xu, Fang Xu.
NEW INSIGHTS INTO THE PATHOGENESIS AND TREATMENT ADVANCES OF AGE - RELATED MACULAR
DEGENERATTION . .. ..ottt et e et e et e e et e et e e e et ettt ettt et e e e e e et et et e e aaas 352-354

Zhamilya Zholdybay, Zhanar Zhakenova, Madina Gabdullina, Yevgeniya Filippenko, Suria Yessentayeva, Galymzhan Alisherov, Aigerim
Mustapaeva, Jandos Amankulov, Ildar Fakhradiyev.

8GA-FAPI PET/CT IN DIAGNOSIS OF THE BREAST CANCER DEPENDING ON THE MOLECULAR SUBTYPES AND EXPRESSION
STATUS OF HUMAN EPIDERMAL GROWTH FACTOR RECEPTOR 2 (HER2/NEU).........oiiiiiiiiiiiiiiiiii e 355-363

AL Rybin, V.E. Maksymovskyi, O.V. Kuznetsova, V.V. Osyk, A.S. Bohdan.
THE RESULTS OF LIFE QUALITY ASSESSMENT IN PATIENTS WITH PRIMARY OVARIAN CANCER DURING TREATMENT:
EFFECT OF DIFFERENT TACTICS AND HIPEC.......cccioiiiiiiiiiiiiteititieieteeeettt st et et e ea et eieeieeieeaeeieeneeneeneeneeneeneennen . 304-308

Miranda Sejdiu Abazi, Arbér Prokshaj, Shpétim Prokshaj, Fitim Alidema, Nora Leci, Linda Abazi Morina.
ASSESSMENT OF PRACTICAL PERFORMANCE IN ORTHODONTIC CLASP FABRICATION AMONG DENTAL TECHNICIAN
STUDENTS AT UBT: A REAL-TIME ANALYSIS OF WORKING TIME AND PERCEIVED STRESS.......cccvtiiiiiiiiiiiiiiniineines 369-377

Abylay Baimakhanov, Ainash Oshibayeva, Temirkhan Kozhakhmetov, Nazarbek Omarov, Dinara Akhmetzhanova, Berikuly Duman.
RESULTS OF MEDICAL CARE FOR PERSONS WITH POLYTRAUMA IN ALMATY AND CORRECTION OF THE ORGANIZATIONAL

Khatia Mikeladze, Nino Chikadze, Nino Gachechiladze, Marina Tediashvili, Irina Datikashvili-David, Peter Lydyard, Nina Porakishvili.
SERUM IL-6, IL-12, AND IL-10 LEVELS IN EARLY-STAGE, UNTREATED CHRONIC LYMPHOCYTIC LEUKEMIA PATIENTS:

Musayeva H.H.
FREQUENCY OF COMPLICATIONS IN PATIENTS WITH ADENTIA (BASED ON ARCHIVAL DATA)......coiiiiiiiiiiiiiiens 388-393

Hong-Xia Wang, Xiao-Xia Hou, Jie Xu.
NURSING RESEARCH ON EMERGENCY GASTROSCOPIC TREATMENT OF UPPER GASTROINTESTINAL FOREIGN
1210)5) 0 2 PO P PR PP 394-396

Tolegenova Z.Zh, Tokanova Sh.E, Baibussinova A.Zh, Kalikhanova K, Iskakova A.M, Shalgumbayeva G.M.
ASSESSMENT OF INFECTIOUS DISEASE RISK FACTORS, INCLUDING COVID-19, AMONG HEALTHCARE WORKERS IN EAST



Bassam A. Al- jabery, Majid R. Al-bahrani.
ENVIRONMENTALLY SAFE CsPbBrs/MXene/MWCNTs HYBRID NANOCOMPOSITES: OPTOELECTRONIC AND STRUCTURAL

CHARACTERISTICS FOR POSSIBLE BIOMEDICAL AND HEALTH APPLICATIONS. ... .ottt 406-414
Hasan AlAidarous.
PIGMENTED VILLONODULAR SYNOVITIS IN THE ANKLE OF A PEDIATRIC PATIENT: A CASE REPORT.........ccc..............415-419

Kuat Zhussupov, Nazarbek Omarov, Sagit Imangazinov, Saule Imangazinova, Yernar Kairkhanov, Olga Tashtemirova, Rustem Kazangapov,
Aldiyar Masalov, Darkhan Otkenov.
ENDOSCOPIC INJECTION HEMOSTASIS AND LOCAL TREATMENT OF GASTRODUODENAL BLEEDING. LITERATURE REVIEW



GEORGIAN MEDICAL NEWS
No 7-8 (364-365) 2025

INCIDENCE OF ADVERSE EVENTS RESULTING FROM BETA-BLOCKER TITRATION
IN PATIENTS WITH HEART FAILURE

George Shaburishvili', Nikoloz Shaburishvili?, Georg Becker?, Solomon Zeikidze', Bacho Tsiklauri‘.

'David Agmashenebeli University of Georgia, Thilisi, Georgia.
’ILIA STATE UNIVERSITY, Tbhilisi, Georgia.
SIvane Javakhishvili Thilisi State University, Thilisi, Georgia.
“Thilisi Heart Center, Thilisi, Georgia.

Abstract.

Background and Objectives: Beta blockers are an essential
part of the treatment and management of heart failure.
Unfortunately, due to adverse events, it is not possible to
titrate the medication to the recommended dose in all patients
according to the guidelines. The role of adverse events in
the treatment of bisoprolol, carvedilol, and metoprolol in the
Georgian population when titration is not possible was studied.

Methods: A study was conducted to evaluate the side effects
observed in low-dose and medium-dose beta blockers in
Georgia. Initially 300 patients with reduced ejection fraction
met the inclusion criteria, but only 223 developed side effects
to beta blockers and were incorporated into the study. Patients
were divided into 3 groups, depending on which beta blocker
they were taking - bisoprolol, carvedilol, or metoprolol.

The data was evaluated using descriptive analysis and two-
tailed independent t-tests.

Results: Out of the 223 patients that developed side-effects to
beta blockers 64.1% had bradycardia, 54.2% had hypotension,
32.7% had dyspnea, 41.3% had fatigue, and 38.1% had dizziness.
Episodes of bradycardia and hypotension prevailed in patients
receiving bisoprolol, while the incidence of adverse events was
more evenly distributed in the carvedilol and metoprolol groups.
It is also worth noting that patients receiving bisoprolol more
often experienced only 1 side effect compared to the carvedilol
and metoprolol groups, where the simultanecous manifestation
of multiple symptoms increased with increasing dose.

Summary: The inability to use beta-blockers at their
maximum recommended dose is a major problem in Georgia.
Only 25.7% of patients were able to take the recommended dose
of the medication.

The study revealed the most frequently detected side effects
that prevent medication titration, rarely occur alone, and in
most cases the patient presents with a mixture of several side
effects. Specific symptoms were noted to be associated with
specific medications more often than with others, for example:
patients on bisoprolol were noted to develop bradycardia more
frequently than patients on carvedilol. Since titration to a higher
dose of the medication is directly proportional to the increase in
life-expectancy, it is preferable, if there is a choice, to prescribe
treatment with the beta-blocker which the patient will be able to
tolerate better and which has a lower risk of side effects.

Key words. Beta blockers, chronic heart failure, reduced
ejection fraction, side effects, bisoprolol, carvedilol, metoprolol.

Introduction.

Heart failure is a clinical syndrome that develops when the
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heart is unable to provide an adequate blood supply to the
body's metabolic needs. This change may be accompanied by
structural and/or functional pathology manifested by a decrease
in cardiac output and/or increased intracardial pressure. Heart
failure is characterized by multiple symptoms that reduce a
person's quality of life and reduce life-expectency: shortness
of breath, ankle swelling, fatigue, pulmonary edema, ascites,
hepatojugular reflux, etc. [1,2].

We can divide heart failure itself into three more classes.
Heart failure with reduced ejection fraction (LVEF <40%),
heart failure with moderately reduced ejection fraction (LVEF
40-49%), heart failure with preserved ejection fraction (LVEF
>50%) [3].

Based on large-scale studies, it was determined that currently
more than 64 million people in the world have heart failure,
and the prevalence of any form of heart failure in developed
countries is 12% [4,5]. The prognosis of the disease worsens
with its progression; analysis of large-scale studies showed us
(patients with any type of heart failure - 900,000 cases) that the
probability of survival of patients with heart failure at 1, 5 and
10 years is 81.3%, 51.5% and 29.5%, respectively. The sharp
decrease in life expectancy has emphasized the need for timely
and adequate treatment tactics [6].

Despite many advances in medical devices, the treatment
tactics recommended by the guidelines for heart failure are
limited and include only drug treatment. Based on current
guideline recommendations, beta-blockers represent one of the
most dynamic parts of heart failure management. Since beta-
blockers require titration, the medication needs frequent dose
changes, which, in turn, present new challenges. In clinical
practice, patients present with many comorbidities or develop
side effects of drugs, it is impossible to titrate beta-blockers to
the maximum recommended dose in all patients. Studies have
shown that only 12% reach the optimal dose of beta-blockers
[7]. The positive effect of beta-blockers in patients with heart
failure is manifested by a decrease in sympathetic activity,
catecholamine levels, and pulse. Beta-blockers promote left
ventricular remodeling in young/middle-aged hypertensive
patients and reduce the inflammatory background in heart
failure [8].

Beta-blockers are most commonly used in the management and
treatment of heart failure with reduced ejection fraction. In stable
heart failure, it is recommended to start beta-blockers as early
as possible and titrate them upwards [9]. Studies have shown
that titration to a higher dose of beta-blocker was associated
with longer survival in heart failure patients with reduced
ejection fraction [10]. The most widely used beta-blockers in
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heart failure are bisoprolol (a competitive inhibitor of betal-
adrenergic receptors), carvedilol (a competitive inhibitor of
betal, beta2 and alphal adrenergic receptors), and metoprolol
(a competitive inhibitor of betal-adrenergic receptors). Correct
dosing and titration are of great importance when prescribing
beta-blockers [11]. A study of 83,605 patients with heart failure
with reduced ejection fraction found that the majority of patients
were taking beta-blockers (81.4%), but only 49% were able to
achieve >50% of the recommended dose in the guidelines [12].
The results highlight the problem of titration of beta-blockers.
Another study, which included 72,336 patients, investigated
the effect of beta-blockers on mortality. A meta-analysis of the
studies found that beta-blocker therapy was associated with a
31% reduction in the risk of mortality. Another study, which
looked at 11,558 patients over a period of 4 years, compared
the effects of carvedilol, bisoprolol, and metoprolol in heart
failure and chronic obstructive pulmonary disease. The results
highlighted the superiority of bisoprolol in terms of increased
survival and fewer side effects [13].

Bisoprolol has a much higher selectivity for betal receptors
than other beta-blockers. As a result of this property, bisoprolol
is better tolerated in patients with chronic obstructive pulmonary
disease and peripheral vascular disease [14,15]. Bisoprolol
is also not characterized by metabolic disorders [16]. Thus
Bisoprolol is preferred among beta-blockers in the treatment of
heart failure. Most of the absorption of bisoprolol (90%) occurs
through the enteric tract. 30% of it is bound to plasma proteins.
50% undergoes metabolism in the liver and 50% is excreted by
the kidneys. The half-life of bisoprolol is 10-11 hours, and in
renal disease this time increases to 17+5 hours [17]. The CIBIS
and CIBIS-II studies played an important role in revealing the
potential of bisoprolol. In the CIBIS study, patients (n=641)
received no more than 5 mg of bisoprolol per day. Mortality
did not change significantly, but the study demonstrated the
tolerability of bisoprolol in patients with heart failure without
serious adverse events. In the CIBIS-II study, patients (n=2647)
received bisoprolol at a higher dose (all patients titrated to 10
mg per day). The researchers found a significant difference in
mortality between the study and placebo groups - 8.8% mortality
per year in the study group and 13.2% in the placebo group,
and the number of sudden deaths in the placebo group was 45%
higher than in the study group. There was also a 32% reduction
in hospitalizations. The results of the CIBIS-II study were so
positive that the study was stopped early to share the results
with the rest of the world. These two studies helped popularize
beta-blockers in patients with heart failure and made clear the
benefits of titrating to higher doses [18,19]. The CIBIS study
highlighted the effect of bisoprolol on heart rate variability as
a predictor of survival; the more pronounced the change in
heart rate during bisoprolol treatment, the higher the patients’
survivability and quality of life [20]. The CIBIS-II study, on the
other hand, demonstrated that the increase in survivbility was
an independent phenomenon of heart rate variability and that
this positive factor was due to the activity of bisoprolol and not
directly to heart rate variability [21].

Other studies have also highlighted the effect of beta-blockers
on survival. The OPTIMIZE-HF program was established to
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promote beta-blockers. The part of the patients registered in
it, 17241 patients, was divided into 2 cohorts - patients with
systolic dysfunction and with preserved systolic function.
Analysis of these cohorts again highlighted the effectiveness
of beta-blockers in increasing life expectancy in the setting of
reduced ejection fraction. The study also highlighted the lesser
effectiveness of beta-blockers in the presence of preserved
systolic function [22].

Given the positive effects on life expectancy and quality of
life, it is easy to see why the inability to titrate to a high dose of
beta-blockers is a major problem in the management of patients
with heart failure [23-25].

The Heart Failure Pilot Study conducted by the European
Society of Cardiology showed that only a small proportion of
the patients studied were able to reach the target dose of beta-
blockers: carvedilol - 37%, bisoprolol - 21%, metoprolol - 37%
[26]. In the CIBIS-ELD study, 25% of patients were able to
achieve and maintain the target dose of bisoprolol or carvedilol
recommended by the guidelines. The study included 41 centers
and lasted 12 weeks [27]. In the study, which included 12,493
patients, only 17.8% achieved the recommended dose of beta-
blockers [28]. Proper titration of beta-blockers requires starting
at a low dose and increasing to the next dose after 2 weeks of
stable administration [29].

One of the reasons for the inability to titrate medications to the
target dose is the increased frequency and severity of side effects
that occur with high doses of the drug. Possible side effects of
beta-blockers include: bradycardia, hypotension, dizziness,
and depression. Therefore, it is not possible to administer beta-
blockers at the recommended dosage in patients with high
NYHA class (NYHA 1V), conduction problems/blocks, and
hypotension [30,31]. Another reason for the inability to titrate
to a higher dose of medication is the presence of many other
diseases in patients with heart failure, which aggravate the
patient's condition and complicate the treatment process.

Heart failure, as a syndrome, has a complex etiology and is
often associated with multiple comorbidities - hypertension,
ischemic heart disease, hyperlipidemia, diabetes, chronic
kidney disease, atrial fibrillation, stroke, chronic obstructive
pulmonary disease, anemia, some thyroid disease, sleep apnea
[33]. According to the European Society of Cardiology, almost
75% of patients with heart failure have at least one comorbidity.
A study that studied 122,630 patients over 65 years of age
showed a 96% risk of having a comorbidity. We also know that
patients with >5 comorbidities account for 81% of days spent in
hospitals [34].

Consequently, a large proportion of patients are on the
maximum tolerated dose of medications and do not receive
optimal, recommended treatment. A study was planned to look
at the frequency of common side effects of beta-blockers across
Georgia.

Study description.

Intolerance to guideline recinmmended optimal drug
treatments in patients with heart failure is a significant problem
in today’s medicine. One of the reasons for this intolerance is
the side effects identified as a result of titration to a high dose of
beta-blockers. A study was conducted to examine the frequency



of side effects in the Georgian population when administering
beta-blockers at the maximum tolerated dose. The data was
evaluated using descriptive analysis and two-tailed independent
t-test.

The study included patients who had to be hospitalized due
to heart failure decompensation from March 2023 to May
2024 and were taking bisoprolol, carvedilol or metoprolol
before hospitalization. The medications were divided into three
groups; low-dose, medium-dose and recommended dose groups
(see Table 1).

Table 1. Doses of bisoprolol, carvedilol and metoprolol.

Medicine Low Medium dose  Target dose (mg)
dose(mg) (mg) (recommended dose)

Bisoprolol 2.5 5 10

Carvedilol 6.25 12.5 25

Metoprolol |50 100 200

The moment of admission to the clinic was considered the
starting point of the study. The patients were followed for 6
months. There was no intraclass substitution of medications
during the study, and the beta-blocker active at the beginning
of the study was continued for each patient until the end of the
study.

The study included 300 patients, all of whom had congestive
heart failure with reduced ejection fraction. 203 were male
and 97 were female. 137 patients took bisoprolol, 106 took
carvedilol, and 57 took metoprolol. The main end-point of
the study: To determine the frequency of side effects in the
Georgian population in patients who were unable to take the
maximum recommended dose of beta-blockers and to determine
the difference between medications based on their frequency for
side effects.

The study design was reviewed and approved by the Ethical
Committee of the Tbilisi Heart and Vascular Clinic. The study
was conducted taking into account the concepts of good clinical
practice. Each patient was included in the study by signing an
informed consent form.

Results.

In 6 months out of the 300 enrolled patients 223 (74.3%)
developed at least 1 side effect, and 77 (25.7%) patients
were able to tolerate the guideline recommended, maximum
recommended dose of beta-blockers and without developing
any side effects and thus were not incorporated into the study
(see Figure 2). From the 77 patients 27 took bisoprolol, 32 took
carvedilol and 18 took metoprolol, which translates to 19.7%
tolerability for bisoprolol, 30.2% tolerability to carvedilol and
31.6% tolerability to metoprolol. These align with the values
presented to us by the Heart Failure Pilot Study conducted by the
European Society of Cardiology (bisoprolol - 21%, carvedilol -
37%, metoprolol - 37%).

According to the results obtained at the end of the study, 28
patients in the bisoprolol group took the medication at a low
dose (2.5 mg) and 82 took the medium dose (5 mg). In the
carvedilol group, 33 patients took the medication at a low dose
(6.25 mg) and 41 took the medication at a medium dose (12.5
mg). In the metoprolol group, 16 patients received the low dose
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(50 mg) and 23 received the medium dose (100 mg) (see Figure
3).

At the end of the study, in 223 patients who were unable to
titrate to the recommended dose of beta-blocker, the 5 most
common adverse events were bradycardia, hypotension,
dyspnea, fatigue, and dizziness. Overall, bradycardia occurred
in 64.1% of patients, hypotension in 54.3%, dyspnea in 32.7%,
fatigue in 41.3%, and dizziness in 38.1%. It is worth noting
that the frequency of adverse events varied by drug and dose.
In most cases, several adverse events were observed in each
patient (see Table 2).

In 28 patients receiving low-dose Bisoprolol, bradycardia
was seen in 71.4%, hypotension - 53.6%, dizziness - 28.6%,
fatigue - 25% and dyspnea 17.9%. In the 82 patients receiving
the medium dose of bisoprolol bradycardia was seen in 72%,
hypotension - 62.2%, fatigue - 35.4%, dizziness - 31.7%,
dyspnea 22% (see Figure 4).

In total in the 110 patients receiving bisoprolol, the most
common side effect was bradycardia (71.8%), hypotension
(60%), fatigue (32.7%), dizziness (30.9%), dyspnea (20.9%)
(see Table 3).

In the 33 patients receiving the low dose carvedilol bradycardia
was seen in 48.5%, fatigue -45.5), hypotension - 42.4%,
dizziness - 42.4% and dyspnea - 39.4%. In the 41 patients
receiving the medium dose of carvedilol dyspnea was seen in
61%, bradycardia - 58.5%, fatigue - 58.5%, dizziness - 53.7%,
hypotension - 48.8% (see Figure 5).

In total, out of 74 patients receiving carvedilol, the most
commonly seen side effect was bradycardia - 54.1%, followed
by dizziness - 52.7%, fatigue - 51.4%, dyspnea - 48.6%, and
hypotension - 45.9% (see Table 4).

In the 16 patients receiving the low dose metaprolol
bradycardia was seen in 62.5%, hypotension - 56.3%, fatigue -
31.3%, dizziness - 31.3%, and dyspnea 25%. In the 23 patients
receiving the medium dose of metoprolol bradycardia was seen
in 60.9%, fatigue - 52.2%, hypotension - 52.2%, dizziness -
43.5%, dyspnea 34.8% (see Figure 6).

Of the 39 patients receiving metoprolol, bradycardia was the
most common (61.5%), followed by hypotension (53.8%), fatigue
(43.6%), dizziness (38.5%), dyspnea (30.8%) (see Table 5).

Discussion.

At the end of the study, 223 (74.3%) of the 300 patients
developed some sort of side effect to taking beta blockers. It
is also worth noting that the number and frequency of these
adverse events in the study population varied depending on
the medication and dose. The guidelines provide theoretically
optimal doses of bisoprolol, carvedilol, and metoprolol for
patients with reduced ejection fraction, while in reality, in
clinical practice, it is not possible to administer beta-blockers at
the recommended doses in all patients due to the occurrence of
adverse events. The 5 most common adverse events identified
during the study were bradycardia, hypotension, dyspnea,
fatigue, and dizziness (see Table 6).

At the end of the study, bradycardia was the most common
adverse event occurring in a total of 64.1% of patients. Most
likely due to bisoprolols anti-adrenergic effect, bradycardia
was most often detected in the bisoprolol group - 71.8% in



Table 2. Number of patients with beta blockers by the number of side effects they experienced.

Medicine
Bisoprolol 2.5 mg
Bisoprolol 5 mg
Carvedilol 6.25 mg
Carvedilol 12.5mg
Metoprolol 50 mg
Metoprolol 100 mg

1 symptom

10 11
20 33
8 15
3 11
6 6
2 12

2 symptoms

Table 3. Frequency of adverse events reported with bisoprolol divided by dose (%,).

Adverse events
bradycardia
hypotension
dyspnea

fatigue
dizziness

Bisoprolol 2.5 mg (%)
71.4

53.6

17.9

25

28.6

Table 4. Frequency of adverse events reported with carvedilol divided by dose.

Adverse Events
bradycardia
hypotension
dyspnea

fatigue
dizziness

Carvedilol 6.25 mg (%)
48.5
42.4
39.4
45.5
42.4

Table 5. Frequency of side effects reported with metoprolol divided by dose.

Adverse Events
bradycardia
hypotension
dyspnea

fatigue
dizziness

Table 6. Common side effects seen in patients taking beta-blockers.

Adverse events
bradycardia
hypotension
dyspnea

fatigue
dizziness

Metoprolol 50 mg (%)
62.5

56.3

25

31.3

31.3

Number of patients

143
121
73
92
85

3 symptoms 4 symptoms
5 2
19 8
8 1
19 7
2 1
6 3
Bisoprolol 5 mg (%) Total (%)
72 71.8
62.2 60
22 20.9
354 32.7
31.7 30.9
Carvedilol 12.5 mg (%) Total (%)
58.5 54.1
48.8 45.9
61 51.4
58.5 52.7
53.7 48.6
Metoprolol 100 mg (%) Total (%)
60.9 61.5
52.2 53.8
34.8 30.8
52.8 43.6
43.5 38.8
Frequency (%)
64.1
54.3
32.7
41.3
38.1

Table 7. The Frequency of developing various side effects when taking low doses of medication.

Medicine

Bisoprolol 2,5 mg
Carvedilol 6.25 mg
Metoprolol 50 mg

Frequency of 1
symptom occurrence

(%)
35.7
242
375

39.3
45.5
37.5

Frequency of
2 symptom
occurrence (%)

Frequency of

3 symptom
occurrence (%)
17.9

24.2

12.5

Frequency of

4 symptom
occurrence (%)
7.1

3.0

6.3

Table 8. The frequency of developing a variety of side effects when taking an average dose of medication.

Medicine
Bisoprolol 5 mg

Carvedilol 12.5 mg
Metoprolol 100 mg
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Frequency of 1
symptom occurrence

(%0)
35.7
24.2
375

39.3
45.5
37.5

Frequency of
2 symptom
occurrence (%)

Frequency of

3 symptom
occurrence (%)
17.9

24.2

12.5

Frequency of

4 symptom
occurrence (%)
7.1

3.0

6.3

5 symptoms

S === o

Frequency of

5 symptom
occurrence (%)
0

3.0

6.3

Frequency of

5 symptom
occurrence (%)
0

3.0

6.3



80%
70%

60%

50%

40%

30%

20%

~ il il [
- ] llll ™~ I

Current smoking Diabetes Hypertension  Atrial fibrillation Stroke CAD orischemic Dyslipidemia  Chronic Kidney COPD
etiology disease

m2001-2004 = 2005-2008 m2009-2012 = 2013-2016

Figure 1. Trends in major comorbidities across all heart failure clinical trials. Smoking prevalence decreased over time, while the prevalence of
cardiometabolic comorbidities increased. CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease [32].
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Figure 2. Incidence of beta blocker side effects.
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Figure 3. Comparison of the number of patients on the maximum tolerated dose of beta-blocker.
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Figure 4. Frequency of adverse events associated with bisoprolol use (%).
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Figure 5. Frequency of adverse events associated with carvedilol use (%).
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Figure 6. Frequency of adverse events associated with metoprolol (%,).
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Figure 7. Frequency (%) of adverse events observed in patients receiving different doses of bisoprolol.

Incidence (%) of adverse events observed in patients

receiving different doses of carvedilol and bisoprolol
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Figure 8. Incidence (%) of adverse events observed in patients receiving different doses of carvedilol and bisoprolol.
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Frequency (%) of adverse events observed in patients receiving
different doses of metoprolol and bisoprolol
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Figure 9. Frequency (%) of adverse events observed in patients receiving different doses of metoprolol and bisoprolol.

bisoprolol, 54.1% in carvedilol, and 61.5% in metoprolol. The
difference in developing bradycardia between patients taking
bisoprolol and carvedilol was significant (p<0.05), indicating
that in situations where bradycardia is the main side effect
prohibiting drug up titration switching to carvedilol may allow
up titration and ultimately lead to a better treatment outcome.
In regards to developing dyspnea, a clinically significant
difference was noted between bisoprolol and carvedilol (p<0.05)
and between carvedilol and metoprolol (p<0.05). Where
20.9% of patients taking bisoprolol and 30.8% patients taking
metoprolol developed dyspnea, compared to 51.4% of patients
taking carvedilol. Similarly, we can say that if the main issue
in drug titration is dyspnea, then we can consider switching
to either bisoprolol or metoprolol. In patients who developed
fatigue a clinically significant difference was seen between
bisoprolol and carvedilol. 32.7% of patients taking bisoprolol
complained to fatigue compared to 52.7% of patients taking
carvedilol (p<0.05), thus in patients taking carvedilol if the
main side effect is fatigue, then switching to bisoprolol during
drug titration should be considered. In patients that developed
dizziness, the difference between patients taking bisoprolol
and carvedilol showed clinically significant changes (p<0.05).
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30.9% of patients taking bisoprolol and 48.6% of patients
taking carvedilol developed dizziness. Thus, if the main barrier
in drug titration is dizziness switching to bisoprolol may prove
beneficial. Bisoprolol and to a lesser effect metoprolol seemed to
juxtapose carvedilol in terms of side effects. Because bisoprolol
has a strong anti-adrenergic effect compared to carvedilol and
metoprolol bradycardia and, to a lesser extent, hypotenstion
were more predominant in patients taking bisoprolol. While
unlike bisoprolol and metoprolol, who only affect betal-
adrenergic receptors, carvedilol inhibits betal, beta2 and alphal
adrenergic receptors, which manifested in these patients as
dyspnea dizziness and fatigue.

During the study, only 49 of 223 patients (22%) experienced
only 1 adverse event, while 181 patients (78%) experienced
some combination of the 5 studied adverse events. 88 patients
(39.5%) experienced 2 adverse events; 59 patients (26.5%)
experienced 3 adverse events; 22 patients (9.9%) experienced 4
adverse events and 5 patients (2.2%) experienced all 5 adverse
events. The simultaneous occurrence of multiple adverse
events highlights the difficulty of titrating beta-blockers to the
recommended dose, where the challenge is not a single adverse
event but a combination of symptoms.



The data also allow us to observe the frequency of adverse
events across doses.

Patients on low doses are less likely to experience multiple
adverse events simultaneously. As the dose of medication
increases, the frequency of two, three, and four side effects
increases (see Table 7 and Table 8).

In the case of bisoprolol, 35.7% of patients receiving the low
dose experienced only 1 symptom, while this figure dropped to
24.4% of patients receiving the medium dose, and instead an
increase in the frequency of 3 symptoms (from 17.9% to 23.2%)
and 4 symptoms (from 0 to 2.4%) was observed (see Figure 6).

In the case of carvedilol, 24.2% of patients receiving a low
dose of the drug experienced only 1 symptom, while among
patients receiving a medium dose, this figure dropped to 7.3%,
and instead, an increase in the frequency of 3 symptoms (from
24.2% to 46.3%) and 4 symptoms (from 3% to 17.1%) was
observed (see Figure 7).

A similar trend was observed in patients receiving metoprolol;
37.5% of patients receiving a low dose developed only 1
symptom, while in the patients receiving the medium dose
this figured decreased from 37.5% to 8.7%. The incidence of
developing 3 symptoms (from 12.5% to 26.1%) and 4 symptoms
(from 6.3% to 13%) also increased (see Figure 8).

Overall, among the three drugs, bisoprolol had the highest
incidence of only one side effect (27.3%), followed by
metoprolol (20.5%). Carvedilol had a lower incidence of 14.9%,
suggesting that the patients taking carvedilol more frequently
develop multiple side effects. It is also worth noting that the
simultaneous occurrence of multiple adverse events is much
less common with low doses of carvedilol and metoprolol
than with medium doses of these drugs. Of the 33 patients
receiving low doses of carvedilol, 24.2% experienced only
one side effect, while in the 41 patients receiving the medium
dose this figure dropped to 7.3% (p<0.05). When taking low
doses of metoprolol, only 1 adverse event occurred in 37.5%
of patients, while in patients taking medium doses this figure
dropped to 8.7% (p<0.05). This means that when switching
to high doses, the risk of developing 2 or more adverse events
increased when taking carvedilol or metoprolol. Bisoprolol did
not show a similar dynamic, as a result of which we can say that
when taking medium doses of bisoprolol, the adverse event that
occurred is more often limited to only 1 symptom than when
taking medium doses of other beta-blockers.

This is important to consider when treating heart failure with
reduced ejection fraction. Since titration to a higher dose of
medication is directly proportional to the increase in survival,
it is preferable, if there is a choice, to prescribe treatment with
the beta-blocker to which the patient can better titrate to a higher
dose and which has a lower risk of side effects.
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