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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.



GEORGIAN MEDICAL NEWS
NO 7-8 (376-377) 2026

Nana Shavlakadze, Irine Phkhakadze, Ana Silagadze, Dali Kobuladze, Alina Pakhuridze. 
CHRONIC URTICARIA AND LEAD EXPOSURE: EVALUATION OF IMMUNOLOGICAL MARKERS…….....................................……6-16

Jangirashvili T, Kikoria G, Tevdorashvili N, Kapanadze L, Odikadze N. 
PSYCHOLOGICAL WELL-BEING AMONG MEDICAL STUDENTS AT FIVE UNIVERSITIES IN TBILISI, GEORGIA: A CROSS-
SECTIONAL STUDY OF PERCEIVED STRESS, ANXIETY, AND SLEEP QUALITY…..........................................................................…17-23

Yueyue Lu, YigaoWu. 
ADVANCES IN RESEARCH OF PSYCHOTHERAPY FOR SOCIAL ANXIETY DISORDER……...............................……………………24-31

Saburov Alisher, Kemelbekov Kanatzhan, Arybzhanov Dauranbek, Abdurakhmanov Babur, Huseinov Zafar, Saburova Saidakhon, Tuktibayeva 
Saule, Yernazarov Adlet, Alipbekova Sandugash. 
ROLE OF NEOADJUVANT THERAPY FOR PATIENTS WITH GASTRIC CANCER: MULTIDISCIPLINARY HOSPITAL WITH 
ONCOLOGY CENTER…………………………………………………………………………….................................................……………32-37

David Tchkonia, Nino Gabashvili, Teona Mskhaladze, Tamari Kevlishvili, Mikolay Chkonia. 
EFFICACY OF ENDOBRONCHIAL VALVE PLACEMENT IN THE MANAGEMENT OF PULMONARY HEMORRHAGE: A 
COMPARATIVE STUDY……………………………………………………………......................................................………………………38-42

Baglan Kemelbekov, Ainur Amanzholkyzy, Samat Saparbayev, Manarbek Askarov, Edgaras Stankevicius. 
IMPACT OF STEM CELL THERAPY ADDED TO GUIDELINE-DIRECTED MEDICAL THERAPY ON QUALITY OF LIFE IN PATIENTS 
WITH ISCHEMIC CARDIOMYOPATHY………………………………...................................................................…………………………43-50

Abramishvili T, Papava K, Mamisashvili M, Tkeshelashvili M, Tsinamdzgvrishvili B. 
CARDIAC STRAIN IN WOMEN WITH A DOCUMENTED HISTORY OF OVERT OR SUBCLINICAL HYPOTHYROIDISM: AN 
EXPLORATORY SPECKLE-TRACKING ECHOCARDIOGRAPHY STUDY…….................................................................................……51-56

TEREZA Y. AZATYAN. 
FORMATION AND DISTRIBUTION PATTERNS OF FUNCTIONAL INTERHEMISPHERIC BRAIN ASYMMETRY IN CHILDREN WITH 
INTELLECTUAL DISABILITIES………………………………........................................................................................……………………57-63

Fai Twrki Althoini, Ebtehal Solaiman Almogbel. 
CARDIOMETABOLIC RISK PROFILES IN ADULTS WITH DIABETES: ASSOCIATIONS WITH GLYCEMIC CONTROL, DIABETES 
TYPE, AND DEMOGRAPHIC CHARACTERISTICS……………........................................................................……………………………64-77

Datumyan G.S, Shaboyan K.R, Muradyan A.A, Shaboyan E.K, Galstyan A.S, Badalyan A, Sargsyan M.V. 
IMPACT OF THE COVID-19 PANDEMIC ON THE SEVERITY AND OUTCOMES OF GUNSHOT INJURIES…………………………78-84

Zhanar Kozhakhmetova, Nazym Yelemessova, Syzdykova Dinara, Abdullina Sayagul, Nagima Issatayeva, Assiya Turgambayeva, Gulnara 
Kamalbekova, Diana Zhumagaleyeva, Akmaral Mussakhanova. 
CRITICAL VALUES OF HEMOSTASIS PARAMETERS IN AN ONCOLOGY CENTER: A RETROSPECTIVE REGISTRY-BASED STU
DY….....................................................................................................................................................................................................................85-92

Gradil G.I, Torianyk I.I, Yurko K.V, Shiyan D.M, Merkulova N.F, Mohylenets O.I, Tkachenko V.G, Karmazina I.S, Lantukh A.P, Hryhorov Y.B, 
Gargin V.V. 
ASSOCIATION OF PULMONARY AND CUTANEOUS CHANGES IN COVID-19-RELATED CONDITIONS…………………..………93-98

Alaa MA. Albayaty, Alaa M. Sadiq, Ali SJ. Al Qaissi. 
ASSOCIATION BETWEEN INFLAMMATORY MARKERS, LIVER ENZYMES, LIPID PROFILE, AND VITAMIN D STATUS IN ADULTS 
WITH OBESITY: A CROSS-SECTIONAL STUDY…………………………………......................................................................…………99-104

Kenzhebaeva B, Baimuratova M, Kalmakhanov S, Budakoğlu I.I, Laktionova M, Abdukalikova D. 
IMPACT OF CLINICAL, ORGANIZATIONAL, AND PSYCHOSOCIAL FACTORS ON THE QUALITY OF LIFE OF PATIENTS WITH 
DERMATOVENEREOLOGICAL DISEASES……………………….........................................................…………………………………105-114

Obidov F. Kh, Shamsiev E. A, Samatov F. F, Naimov Dilshod Kayim ugli, Khalimova F. T, Marwan Ismail. 
BIOMARKER-ORIENTED REHABILITATION IN CHRONIC CEREBRAL ISCHEMIA………………...................................…………115-122

Raghad Alkhalify, Lina Almutairi, Fatimah Alghofaili, Wasan Alhowaish, Thekra Alhumidi. 
COMPARATIVE IN-VITRO QUALITY EVALUATION OF COMMERCIALLY AVAILABLE DICLOFENAC SODIUM 
TABLETS………………………………………………………………………………………..........................……………………………123-131

Ali S. Jumaah, Ali A. Younis, Shamil H. Othman. 
EFFECTS OF CURCUMIN ON CLINICAL OUTCOMES AND INFLAMMATORY BIOMARKERS IN KNEE OSTEOARTHRITIS: A 
RANDOMIZED TRIAL………………………………………............................................................……………………………………….132-138

Ashot Markosyan, Diana Alaverdieva, Mark Danghyan, Ani Mkrtchyan, Lusine Balayan, Khachik Hakobyan, Arpine Geolchanyan, Tigran 
Soghomonyan, Volodya Mirzoyan. 
SYNTHESIS AND SOME BIOLOGICAL PROPERTIES OF DERIVATIVES OF 2,3-DISUBSTITUTED 5,5-DIMETHYL-BENZO[h]
QUINAZOLIN-4(1H)-ONES…………………………………………………………................................................................……………139-143



J. Gobadze, M. Nagervadze, T. Gogitidze, N. Bejanidze, N. Zarnadze, K. Dolidze. 
IMPACT OF GESTATIONAL DIABETES MELLITUS ON NEONATAL BIRTH WEIGHT, LENGTH, AND GESTATIONAL AGE: A 
RETROSPECTIVE CASE-CONTROL STUDY……………………......................................................................………………………….144-151

Liudmyla Bashkirova, Iryna Romanova, Vitalii Yatsynovych, Oleksandr Zlobin, Artem Lanskoi. 
EVIDENCE-BASED PHARMACOTHERAPY FOR ANXIETY DISORDERS COMORBID WITH PTSD: A SYSTEMATIC 
REVIEW…………………………………………………………………...................................……………………………………………152-163

Madina Makhmudova, Tolegen Kerimbekov, Zhaina Berikbayeva, Dinara Turebekova, Lyudmila Akhmaltdinova, Yefim Alisseiko, Olga 
Avdienko, Madina Rashova. 
IN VITRO INVESTIGATION OF THE POTENTIAL OF C60 FULLERENES AS ADJUVANTS OF NONSPECIFIC 
IMMUNITY…………………………………………………………………......……………………………………………………………164-168

Tchernev G, Tchernev KG Jr, Kordeva S. 
DERMATOLOGIC SURGERY ROUNDS: THE LIMBERG FLAP AND V-TO-T CLOSURE FOR CUTANEOUS/ MUCOCUTANEOUS 
DEFECTS FOLLOWING SKIN CANCER EXCISION IN HIGH-RISK FACIAL REGIONS………………………......…………………169-174

Nino Nadiradze, Zurab Ckhaidze. 
SELF-RATED HEALTH IN THE POPULATION OF MEDICAL WORKERS IN GEORGIA…………….....................................……….175-180

Argjend Shala, Nexhmedin Shala, Fisnik Jashari, Blert Jashari, Rushit Jashari. 
SPORADIC CREUTZFELDT–JAKOB DISEASE: CLINICAL FEATURES, DIAGNOSIS AND THERAPEUTIC 
HORIZONS……………………………………………………………………………………….......………………………………………181-189

Omar S. Salman, Adeeb A. Al-Zubaidy. 
ACEBROPHYLLINE REPROGRAMS INFLAMMATORY AND REDOX SIGNALLING IN EXPERIMENTAL ULCERATIVE COLITIS: A 
DOSE-DEPENDENT STUDY………………………………………………….......................................................................………………190-199

Eib K. Eibov, Solikhabonu Khavaskhonova, Kamshat S. Taubay, Karlygash Zh. Sadykova. 
CALCULATED WHOLE BLOOD VISCOSITY IS SPECIFICALLY ASSOCIATED WITH ABDOMINAL OBESITY, BUT NOT 
WITH OTHER COMPONENTS OF METABOLIC SYNDROME: A CROSS-SECTIONAL STUDY IN A CENTRAL ASIAN ADULT 
COHORT………………………………..............................................................…………………………………………………………….200-208

Shqiponje Gashi, Erza Voca Mulaj, Naser Rugova, Suzana Dvojakovska, Filip Koneski. 
MANAGEMENT OF PERIOPERATIVE BLEEDING IN PATIENTS WITH PLATELET HYPOAGGREGABILITY 
DURING DENTOALVEOLAR SURGERY: CLINICAL OUTCOMES AND THERAPEUTIC 
APPROACHES……………………………........…………………………………………………………………………………………….209-214

Alina Articulo, Rigor Rey Cuevas, Hani Al-Najjar, Rahaf Alkhuraif, Rasha Aburmeishan, Abdulaziz Almatrody. 
EXPLORING THE SATISFACTION OF NEWLY HIRED NURSES USING AN EVIDENCE-BASED, PERSONALIZED ONBOARDING 
PROGRAM: A CROSS-SECTIONAL ANALYSIS…………………….............................................................................................……….215-222

Nagima Issatayeva, Samal Duisekova, Meruert Saberbekova, Roza Tumanova, Larisa Guruleva, Sholpan Mukanova. 
APPLICATION OF THE FAILURE MODE AND EFFECTS ANALYSIS METHOD IN HEALTHCARE: A CASE STUDY OF A 
UNIVERSITY MEDICAL CENTER IN KAZAKHSTAN………..................................................………………………………………….223-237

Hisham R. Ezzat, Ibrahim M. Faisal. 
CARDIOPROTECTIVE EFFECTS OF SILYMARIN AND VITAMIN E AGAINST DOXORUBICIN-INDUCED 
CARDIOTOXICITY IN RATS: EVIDENCE FROM OXIDATIVE STRESS MARKERS AND HISTOPATHOLOGICAL 
ANALYSIS…………………………….………………….....……………………………………………………………………………….238-245

Shishniashvili D.S, Bedinashvili Z.J, Tsomaia K.B, Svanadze L.M, Chkhikvishvili N.M, Durglishvili G.A. 
FIRST-VOID URINE VERSUS URETHRAL SWAB FOR MOLECULAR DETECTION OF SEXUALLY TRANSMITTED INFECTIONS IN 
MEN WITH MULTIPLE SEXUAL PARTNERS………………….............................................................................................…………….246-252

Chekhovska G.S, Pustova N.O, Syzon O.O, Chaplyk-Chyzho I.O, Dashko M.O, Vozniak I.Ya, Volbyn S.V, Ivaniushko-Nazarko N.V, Zhemela 
O.D, Gargin V.V. 
NAIL PLATE DAMAGE INDEX IN DERMATOSCOPIC EXAMINATION OF PATIENTS WITH 
ONYCHOMYCOSIS…………………………………………..........………………………………………………………………………..253-258

Meng-Yun Zhou, Shi-qi Yu, Shao-jie Zhu, Xiang Kong, Xin-Ming Yao. 
A NOVEL KCNJ5 GENE MUTATION ASSOCIATED WITH FAMILIAL ALDOSTERONISM TYPE III WITHOUT 
HYPERTENSION……………………………………………........………………………………………………………………………….259-265

Koba Kamashidze, Tina Beruchashvili, Irina Nakashidze, Sarfraz Ahmad, Tamar Peshkova. 
BRIDGING THE COVERAGE-PARTICIPATION GAP: BEHAVIORAL DETERMINANTS OF CERVICAL CANCER SCREENING 
AMONG WOMEN IN ADJARA, GEORGIA…………………..................................................……………………………………………266-273

T.N. Kosayeva, A.T. Amiraslanov, H.K. Muradov, A.Y. Gaziyev, B.E. Abbasov. 
PD-L1 EXPRESSION AND SERUM CA125: CLINICOPATHOLOGICAL CORRELATIONS IN HIGH-GRADE SEROUS OVARIAN 
CARCINOMA………………………………………………………………..................................................………………………………274-280

Ruziyeva Amira Asrorovna, Khamidov Obid Abdurakhmanovich, Murodqosimov Saidolim, Doniyorov Bakhriddin Baxrom ugli, Khalimova F.T, 
Marwan Ismail. 
ACE I/D AND NOS3 G894T POLYMORPHISMS AND CARDIOVASCULAR ADAPTATION PROFILES IN ADOLESCENT FOOTBALL 
PLAYERS…………………………………………………………….................................................................……………………………281-288



Mukhriddin Umbarov Ochilovich, Shamsutdinova Maksuda Ilyasovna, Abdullayev Ravshanbek Babajonovich, Rokhila Bakhriddinovna 
Mengliyeva. 
ASSOCIATIONS OF CYTOKINE PROFILE AND EXOCRINE PANCREATIC FUNCTION WITH A SYMPTOM-BASED 
DEHYDRATION CATEGORY AND SEASON OF PRESENTATION IN CHRONIC PANCREATITIS: A RETROSPECTIVE STU
DY………………………………………………………………………….....................................................………………………………289-297

Saeed H. Hussein, Hiba M. Ahmed, Ahmed A. Ahmed. 
DETECTION OF HEPATITIS B AND C VIRAL INFECTION AMONG CHILDREN WITH ACUTE 
LEUKAEMIA……………………………………………………………………….......……………………………………………………298-302

Davit Kobuladze, Ahishtan Febrian Nishanthan, Nino Kedelidze, Rusudan Vadatchkoria, Magda Davitashvili, Lamara Zuroshvili, Darejan 
Margalitashvili, Nani Gvarishvili, Nazi Turmanidze, Tamar Peshkova, Naman Chauhan, Teona Gogitidze, Nameera Parveen Shaikh, Aleena 
Parveen Shaikh, Abeshana Febrian Nishanthan, Irina Nakashidze. 
SELECTED LABORATORY PARAMETERS IN PEDIATRIC PATIENTS WITH COVID-19 STRATIFIED BY WHITE BLOOD CELL AND 
PLATELET PROFILES…………………………………………….....................................................………………………………………303-309

Rawan Waleed, Abrar Fadlalla, Jana Abdullah, Marwan Ismail, Mohammed Ibrahim Saeed, Ahmad Luay Osman Hashim, Abdelgadir Elamin 
Eltom. 
IMPACT OF HELICOBACTER PYLORI INFECTION ON VITAMIN B12 DEFICIENCY LEVELS: A RETROSPECTIVE STU
DY…………………………………………………………....................................................……………………………………………….310-315

T.A. Asgarova, K.M. Rahimli, G.A. Valiyeva, Sh.I. Hasanova, F.E. Guliyeva, Kh.R. Mammadova. 
SOME HEREDITARY DISEASES PREVALENT IN THE REPUBLIC OF AZERBAIJAN………..................................…………………316-319

Sahadete Shala, Ferdita Haxhiu Derguti. 
PSOAS MUSCLE ABSCESS FOLLOWING CESAREAN SECTION: A CASE REPORT………………...................................…………320-322

N. Kajaia, L. Gabunia, M. Mantskava, S. Kalmakhelidze, G. Ormotsadze, S. Turabelidze-Robaqidze, T. Sanikidze. 
PRO-INFLAMMATORY INTERLEUKINS AND OXIDATIVE IMBALANCE IN L-NAME–INDUCED HYPERTENSION: COMPARATIVE 
EFFECTS OF β-BLOCKERS………………………………………….......................................................................................……………323-330

Hussein Fadhil Abdulameer, Raed Aziz Badeia. 
COMPARATIVE EVALUATION OF TWO HERBAL MOUTHWASHES AND CHLORHEXIDINE ON CALPROTECTIN IN GINGIVITIS 
PATIENTS: A DOUBLE-BLIND RANDOMIZED CONTROLLED TRIAL………………………………………………….....…………331-340

J. Gobadze, M. Nagervadze, T. Gogitidze, N. Bejanidze, T. Koiava. 
SOME BIOLOGICAL CHARACTERISTICS ASSOCIATED WITH GESTATIONAL DIABETES…....................................…………….341-348

Yurevych N. O, Sazonova O. N, Kachailo I.A, Hnidyk Yu. V, Pokotylo P. B, Podolyuk M.V, Blyschak N. B, Mykhalevych M. M, Zherebkin V. V, 
Kosynskyi O. V, Alieksieieva V. V. 
THREE-DIMENSIONAL CT-BASED MORPHOMETRIC ASSESSMENT OF THE MAXILLARY SINUS…………………………......349-355

Simbarashe Magaisa. 
PERCEPTIONS AND PRACTICES OF HEALTHCARE PROVIDERS IN MATERNAL MORTALITY AND STILLBIRTH PREVENTION 
AND MANAGEMENT: INSIGHTS FROM LEJWELEPUTSWA DISTRICT………………………….......………………………………356-363

Akezhan Rustemuly Astrakhanov, Ainur Amanzholkyzy, Samat Sagatovich Saparbayev, Meirambek Sagnaevich Kurmangazin, Aigerim 
Iskakova, Gulzhanat Nurlanova. 
THE ROLE OF CELL THERAPY IN THE COMPREHENSIVE TREATMENT OF CHRONIC HEPATITIS C-RELATED LIVER 
CIRRHOSIS……………………………………………………………………………………..........................................…………………364-370

Miranda Shervashidze, Khatia Dolidze, Tamar Bakhtadze, Tamar Shervashidze. 
PREVENTING EXERCISE-RELATED SUDDEN CARDIAC DEATH THROUGH SYSTEMATIC PREPARTICIPATION 
CARDIOVASCULAR SCREENING: A TWO-YEAR REGIONAL COHORT STUDY OF PEDIATRIC ATHLETES IN ADJARA, 
GEORGIA………………………………………………………….....................................................................................…………………371-380

Waseem Hashim Alkhaffaf, Muhammad A. Alkataan. 
COMPARATIVE EFFICACY OF 200 UNITS VERSUS 155 UNITS OF ONABOTULINUMTOXIN A FOR CHRONIC 
MIGRAINE…………………………………………………...............................……………………………………………………………381-388

K. Tovar Calderón, J. Orozco Pilco, C. Calderón Cabezas, K. Caiza Cuello. 
ETHNIC DISPARITIES IN BIRTH WEIGHT AND PRENATAL CARE UTILIZATION IN ECUADOR, 2024…………………………389-394

Gaukhar Issakova, Suriya Yessentayeva, Daniyar Amangaliyev, Askhat Bralov, Assiya M. Issayeva, Yestay Abzalbek, Marat Akhetov. 
INDICATIONS FOR REMOVAL OF A PORT SYSTEM IN A PATIENT WITH SUSPECTED SEPTICEMIA IN THE ABSENCE OF OTHER 
LOCAL SOURCES OF INFECTION………………………………………………………..............................................................………395-398

Mohammed A. Hayawi, Duaa M. Al-Nafoly. 
PREDOMINANCE OF FOLLICULAR ADENOMA AND PAPILLARY CARCINOMA IN THYROID 
NEOPLASMS……………………………………………………………………………......………………………………………………399-403

Nino Buadze, Nata Kazakhashvili. 
POPULATION KNOWLEDGE, RISK PERCEPTION, GOVERNANCE AND PUBLIC HEALTH DETERMINANTS OF COVID-19 IN 
GEORGIA: A NATIONAL CROSS-SECTIONAL STUDY……………………………................................................................…………404-422



Alaa H. Alfarhan, Bahir S. Allawi, Mohammed A. Aljodah, Ahmed Jawad. 
MINIMALLY INVASIVE FAT TRANSPOSITION IN LOWER BLEPHAROPLASTY………………...................................……………423-427

Ospanova Meruyert, Ospanova Saniya, Yernazarov Adilet, Amanbaev Rauan, Rakhmankulov Umarali. 
LOW-FREQUENCY ULTRASOUND AND OZONE/NO TECHNOLOGIES IN THE COMBINED TREATMENT OF EXUDATIVE 
HEMISINUSITIS USING THE YAMIK-3 SINUS CATHETER…………………................................................................………………428-432

Sodikjon Mashraf Ugli Makhmatkulov, Ibragimova Malika Shavkatovna, Khasanov Alisher Yurevich, Mavlyanova Zilola Farkhadovna, 
Khalimova F.T, Marwan Ismail. 
COMBINED BOTULINUM TOXIN THERAPY AND PERCUTANEOUS TIBIAL NERVE STIMULATION IN THE 
REHABILITATION OF WOMEN WITH URGENCY URINARY INCONTINENCE ASSOCIATED WITH DIABETES 
MELLITUS…………………………………………………………….......…………………………………………………………………433-444

Nellia Veretova, Alfiya Samigullina, Aigul Baialieva, Ruslan Abdyldaev, Begimai Muratbekova. 
PSYCHONEUROLOGICAL THERAPY FOR POST-COVID SYNDROME: A COMPREHENSIVE REVIEW OF METHODS AND 
CLINICAL EFFECTIVENESS……………………………………...................................................……………………………………….445-451

Azhar Giniyat, Natalya Slivkina, Viktor Tkachev, Gulbana Khussainova, Ayan Baigaliyev, Sara Kubekova, Aizat Seidakhmetova, Zilola 
Mavlyanova, Mirbanu Aikhozhayeva, Raikhan Burumbaeva, Larissa Pavlovets, Raikhan Tleulinova, Raushan Baigenzheyeva, Mereke 
Alaidarova, Joseph Almazan, Aizhan Altynbekova, Bakyt Zhangabulova, Zinugul Baissova, Manzura Kankina, Parida Pirmanova, Magira 
Shaizadinova, Aliya Utenova, Zhansaya Raiymkul. 
DEVELOPMENT AND EVALUATION OF A NURSE-LED SELF-DIRECTED PEDIATRIC REHABILITATION MODEL: COMPARATIVE 
ANALYSIS OF INTERNATIONAL PRACTICES…………..............................................................................……………………………452-465

Florina Sahiti, Argjira Veseli, Marija Peeva Petreska, Shera Kosumi, Nora Berisha, Enis Veseli, Kaltrina Veseli. 
BIOMARKERS OF BONE REMODELING AND INFLAMMATION IN CHRONIC PERIAPICAL LESIONS: A NARRATIVE 
REVIEW……………………………………………...................................…………………………………………………………………466-473



GEORGIAN MEDICAL NEWS
No 7-8 (376-377) 2026

© GMN 51

CARDIAC STRAIN IN WOMEN WITH A DOCUMENTED HISTORY OF OVERT OR 
SUBCLINICAL HYPOTHYROIDISM: AN EXPLORATORY SPECKLE-TRACKING 

ECHOCARDIOGRAPHY STUDY
Abramishvili T1*, Papava K1,2, Mamisashvili M3, Tkeshelashvili M3, Tsinamdzgvrishvili B1.

1Tbilisi Ivane Javakhishvili State University, Tbilisi, Georgia.
2Tbilisi Institute of Medicine, Tbilisi, Georgia.

3Ken Walker International University, Tbilisi, Georgia.

Abstract.
Aim: To compare conventional and speckle-tracking 

echocardiographic parameters, with a prespecified focus on 
left atrial (LA) contractile strain, between women with a 
documented history of hypothyroidism and euthyroid controls.

Material and methods: This retrospective case-control 
analysis included 86 women: 36 with a previously documented 
diagnosis of overt or subclinical hypothyroidism and 50 controls 
documented as euthyroid. The hypothyroid cohort was clinically 
heterogeneous and included treated and untreated participants; 
31 (86.1%) were receiving L-thyroxine. Conventional 
transthoracic echocardiography and two-dimensional speckle-
tracking analysis were evaluated. LA contractile strain was 
the prespecified primary outcome; other echocardiographic 
comparisons were exploratory. Multivariable linear regression 
adjusted for age, body mass index, diastolic blood pressure, and 
heart rate.

Results: The hypothyroid group was younger than controls. 
Left ventricular ejection fraction was preserved in both groups. 
Hypothyroid participants had lower LV volumes, LA volume 
index, pulmonary artery systolic pressure, and right-ventricular 
(RV) S′. RV free-wall strain and the magnitude of LA contractile 
strain were lower, whereas LV global longitudinal strain, RV 
global longitudinal strain, LA reservoir strain, and LA conduit 
strain did not differ. In the subset with available free thyroxine 
data (n=21), FT4 correlated with signed LA contractile strain 
(ρ=0.524, p=0.015). After adjustment, hypothyroidism was not 
independently associated with LA contractile strain (B=2.634, 
95% CI -0.081 to 5.349; p=0.057); heart rate remained 
independently associated (B=-0.145, 95% CI -0.263 to -0.027; 
p=0.017).

Conclusions: In this heterogeneous cohort of women with 
treated or untreated overt or subclinical hypothyroidism, 
unadjusted differences in RV free-wall and LA contractile 
strain were observed. The adjusted analysis did not establish 
an independent association between hypothyroidism and 
LA contractile strain. These exploratory findings require 
confirmation in prospectively recruited, age-matched cohorts 
with standardized biochemical phenotyping.

Key words. Hypothyroidism, speckle-tracking 
echocardiography, left atrial strain, contractile strain, right 
ventricular strain.
Introduction.

Hypothyroidism is common, particularly among women, 
and may influence cardiac function through changes in heart 
rate, myocardial calcium handling, vascular resistance, 
endothelial function, and ventricular relaxation [1-9]. Both 

overt and subclinical thyroid dysfunction have been associated 
with changes in ventricular structure, diastolic performance, 
cardiovascular events, and mortality, although reported 
associations vary across populations and thyroid states [10-23].

Conventional echocardiographic measures such as chamber 
dimensions and left ventricular ejection fraction (LVEF) may 
remain normal during early myocardial dysfunction. Two-
dimensional speckle-tracking echocardiography (2D-STE) 
quantifies myocardial deformation and may identify subtle 
abnormalities that are not apparent using conventional 
parameters [4,14]. Standardized deformation imaging also 
permits assessment of left atrial (LA) reservoir, conduit, and 
contractile phases [1].

Evidence specifically addressing LA mechanics in 
hypothyroidism remains limited. Moreover, thyroid cohorts 
often include different biochemical phenotypes and treatment 
states. The present study therefore evaluated women with a 
documented history of overt or subclinical hypothyroidism as a 
heterogeneous clinical group rather than as a uniform untreated 
biochemical phenotype. We prespecified LA contractile 
strain as the primary echocardiographic outcome and treated 
other comparisons as exploratory. The aim was to compare 
conventional and strain-derived echocardiographic parameters 
between this cohort and euthyroid controls, and to determine 
whether group status remained associated with LA contractile 
strain after adjustment for major clinical confounders.
Materials and Methods.
Study design and participants:

This was a single-center retrospective case-control analysis of 
a pre-existing clinical and echocardiographic dataset assembled 
during 2024-2025 in the endocrinology department of a 
multiprofile clinic. The analytic cohort comprised 86 women: 
36 with a documented prior diagnosis of hypothyroidism and 
50 volunteers documented as euthyroid. Clinical, laboratory, 
and echocardiographic records were analyzed retrospectively. 
Consent had been obtained for the original clinical evaluation; 
the present report does not describe prospective assignment of 
exposure or intervention.

The hypothyroid cohort included patients documented in the 
source records as having overt or subclinical hypothyroidism 
and included both treated and untreated individuals. Thirty-
one of 36 participants (86.1%) were receiving L-thyroxine at 
evaluation. Some treated participants had achieved biochemical 
euthyroidism. A complete cross-classification by original 
biochemical phenotype, current biochemical status, etiology, 
disease duration, treatment duration, and L-thyroxine dose 
was not retained in the analytic dataset; therefore, unsupported 
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subgroup estimates were not generated. This limitation is 
reflected in the title, interpretation, and conclusions.

The original operational classification identified overt disease 
from the documented diagnosis and thyroid testing, including 
elevated thyroid-stimulating hormone (TSH) with reduced free 
thyroxine (FT4), and subclinical disease from elevated TSH 
with FT4 within the laboratory reference interval. A TSH value 
greater than 10 mIU/L was considered strongly supportive of 
overt thyroid failure but was not treated as sufficient without 
consideration of FT4 and the clinical record. The laboratory-
specific FT4 unit and reference interval were not recoverable 
from the exported analytic dataset; consequently, the potentially 
ambiguous FT4 distribution is not reproduced. Rank-based FT4 
correlations are retained because they are invariant to linear 
unit conversion, but they are explicitly reported as subset, 
exploratory analyses. Controls were classified as euthyroid 
in the source clinical records; FT4 measurements were not 
available for controls.

Women younger than 73 years were eligible. Exclusion 
criteria were atrial fibrillation, other clinically significant 
arrhythmia, frequent ectopy, untreated or treatment-requiring 
arterial hypertension, significant valvular heart disease, and 
medication use expected to materially affect heart rate, blood 
pressure, or cardiac function. Mild valvular disease and obesity 
were permitted. Menopausal women were included, but none 
received hormone-replacement therapy. The retained dataset did 
not contain a complete screening log or counts for each exclusion 
reason. The final analytic denominator was 86; variable-specific 
denominators are reported where data were incomplete.
Echocardiographic assessment:

Comprehensive transthoracic echocardiography included 
two-dimensional, Doppler, and tissue-Doppler measurements 
obtained using guideline-directed methods [12,16]. Recorded 
variables available for the present analysis included LV end-
diastolic and end-systolic volumes, LV end-diastolic diameter, 
LVEF, LA volume index, E/e′, pulmonary artery systolic 
pressure (PASP), and peak systolic tricuspid annular tissue 
velocity (RV S′). Although the source protocol referred to 
interventricular septal thickness, posterior-wall thickness, LV 
mass, tricuspid annular plane systolic excursion, and fractional 
area change, complete analyzable group-level exports for these 
variables were not available; they were therefore omitted rather 
than selectively or imprecisely reconstructed. Indexing of LA 
volume to body surface area was performed to reduce body-
size dependence; indexed LV volumes were not available in the 
retained export and raw LV volumes are reported.
Speckle-tracking echocardiography:

Offline 2D-STE analysis was performed with vendor-specific 
QLAB software, version 10. Images used for deformation 
analysis had frame rates of 50-80 frames/s. LV and RV 
strain analyses followed contemporary deformation-imaging 
recommendations [1,14]. LA strain was measured from the 
apical four-chamber view only and was not a biplane average. 
The LA appendage and pulmonary veins were excluded from 
endocardial tracing. Studies with image quality or frame rate 
insufficient for analysis were excluded before creation of the 
analytic dataset; the number of such exclusions was not retained. 

The ultrasound-system and transducer identifiers, number of 
averaged cardiac cycles, formal blinding status, segment-level 
tracking criteria, and frequency of manual contour correction 
were not preserved in the export and cannot be reported 
retrospectively. This incomplete technical metadata and absence 
of reproducibility testing are acknowledged as limitations.

R-R gating was used. Reservoir strain was defined as peak 
positive LA strain during ventricular systole. Conduit strain 
represented passive atrial emptying in early diastole, and 
contractile strain represented active deformation during 
late diastole. Tables report signed values: reservoir strain is 
positive, while conduit and contractile strain are negative. 
For the negative parameters, values closer to zero indicate a 
smaller absolute magnitude of deformation. All correlation and 
regression analyses used the signed LA contractile-strain value; 
thus, a positive coefficient corresponds to a value becoming less 
negative, not to greater absolute shortening.
Ethics:

The study was conducted in accordance with the Declaration 
of Helsinki. The source submission documented review by 
the local institutional ethics committee and written informed 
consent from participants before the original evaluation.
Statistical analysis:

Analyses were performed using SPSS version 29.0. Normality 
was assessed with the Shapiro-Wilk test. Normally distributed 
variables are presented as mean ± standard deviation and 
compared with the independent-samples Student t test; 
non-normally distributed variables are presented as median 
(interquartile range) and compared with the Mann-Whitney 
U test. Cohen d and rank-based r are reported as effect sizes 
for parametric and nonparametric comparisons, respectively. 
Spearman rank correlation (ρ) was used for thyroid measures 
and echocardiographic variables. Two-sided p<0.05 was 
considered statistically significant.

LA contractile strain was the prespecified primary 
echocardiographic outcome. Other between-group comparisons 
and all correlation analyses were secondary or exploratory. 
Because numerous exploratory tests were performed, no single 
secondary p value is interpreted as confirmatory. No multiplicity 
adjustment was applied; the resulting risk of type I error is 
emphasized in the interpretation and limitations.

A multivariable linear regression modeled signed LA 
contractile strain as the dependent variable. Hypothyroidism 
was coded 1 and control status 0. Prespecified covariates were 
age, body mass index (BMI), diastolic blood pressure (DBP), 
and heart rate. We report unstandardized coefficients, 95% 
confidence intervals, standardized coefficients, t statistics, 
p values, variance inflation factors (VIFs), the intercept, R², 
adjusted R², model F statistic, and overall model p value. 
Residual plots and multicollinearity diagnostics were examined; 
all VIFs were below 2.10. Complete-case sample size for the 
model was 86. FT4 correlations used only the 21 participants 
with an available FT4 result; no imputation was performed.
Results.

The analysis included 36 women with a documented history 
of hypothyroidism and 50 euthyroid controls. The hypothyroid 
group was significantly younger. BMI, blood pressure, and 
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Variable Controls (n=50) Hypothyroid (n=36) Mean difference (95% CI) Effect size p value
Age, years 54.0 (35.0-63.0) 36.0 (29.5-48.0) — r=0.23 0.030
BMI, kg/m² 27.7 ± 6.7 25.0 ± 6.3 2.63 (-0.21 to 5.47) d=0.41 0.069
SBP, mmHg 115.6 ± 9.8 113.1 ± 15.5 2.49 (-3.40 to 8.38) d=0.20 0.401
DBP, mmHg 70.0 (63.0-75.0) 68.0 (59.5-73.5) — r=0.13 0.227
Heart rate, beats/min 76.4 ± 11.0 71.8 ± 11.0 4.60 (-0.20 to 9.31) d=0.42 0.060
TSH, mIU/L 1.8 (1.3-2.4) 4.9 (2.2-7.8) — r=0.55 <0.001

FT4 Not available Available in 21 participants;
distribution omitted* — — —

L-thyroxine therapy, n (%) — 31 (86.1) — — —
Note: Normally distributed variables are mean ± SD and non-normally distributed variables are median (IQR). Mean differences are calculated as 
control minus hypothyroid. Cohen d and rank-based r are effect sizes. *FT4 assay unit and reference interval were not recoverable; the potentially 
ambiguous distribution is therefore not reproduced. BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; TSH, 
thyroid-stimulating hormone; FT4, free thyroxine.

Table 1. Baseline clinical and biochemical characteristics.

Parameter Controls (n=50) Hypothyroid (n=36) Mean difference (95% CI) Effect size p value
LVEDV, mL 66.0 (55.0-76.0) 54.0 (45.0-60.0) — r=0.32 0.003
LVESV, mL 23.7 ± 5.7 19.9 ± 5.5 3.74 (1.29 to 6.20) d=0.68 0.003
LVEDD, cm 3.7 ± 1.4 4.1 ± 0.4 -0.36 (-0.79 to 0.07) d=0.37 0.096
LVEF, % 63.0 (60.0-66.0) 63.0 (61.0-66.0) — r=0.22 0.046
LA volume index, mL/m² 27.0 (24.0-30.0) 19.0 (17.0-26.0) — r=0.44 <0.001
E/e′ 7.0 (6.0-9.0) 6.5 (5.5-8.0) — r=0.20 0.063
PASP, mmHg 30.0 (24.0-34.0) 26.0 (25.0-27.0) — r=0.39 <0.001
RV S′, cm/s 13.0 (12.0-14.0) 12.0 (11.0-13.0) — r=0.33 0.002

Table 2. Conventional echocardiographic parameters.

Note: Normally distributed variables are mean ± SD and non-normally distributed variables are median (IQR). Mean differences are control minus 
hypothyroid. LVEDV, left-ventricular end-diastolic volume; LVESV, left-ventricular end-systolic volume; LVEDD, left-ventricular end-diastolic 
diameter; LVEF, left-ventricular ejection fraction; LA, left atrial; PASP, pulmonary artery systolic pressure; RV S′, peak systolic tricuspid annular 
tissue velocity.

Parameter Controls (n=50) Hypothyroid (n=36) Effect size r p value
LV GLS, % -19.0 (-21.8 to -18.0) -20.0 (-21.8 to -18.3) 0.10 0.353
RV GLS, % -23.0 (-24.8 to -20.3) -22.0 (-25.0 to -19.3) 0.07 0.488
RV free-wall strain, % -29.0 (-30.0 to -25.3) -26.0 (-29.0 to -24.0) 0.23 0.033
LA reservoir strain, % 41.0 (38.0-50.8) 47.5 (34.3-55.8) 0.001 0.990
LA conduit strain, % -22.5 (-31.3 to -19.0) -28.5 (-37.8 to -18.0) 0.08 0.486
LA contractile strain, % -20.0 (-22.8 to -18.3) -15.0 (-24.0 to -11.0) 0.30 0.006

Table 3. Myocardial and atrial strain parameters.

Note: Data are median (IQR). Signed strain values are reported. Less negative conduit and contractile values indicate lower absolute deformation. 
LV, left ventricular; RV, right ventricular; LA, left atrial; GLS, global longitudinal strain.

Variable TSH ρ (n=86) TSH p value FT4 ρ (n=21) FT4 p value
LA reservoir strain 0.090 0.423 -0.325 0.151
LA conduit strain -0.075 0.493 0.135 0.560
LA contractile strain 0.118 0.279 0.524 0.015
LV GLS -0.005 0.960 0.363 0.106
LA volume index -0.202 0.062 -0.047 0.840
E/e′ -0.234 0.030 0.012 0.957

Table 4. Spearman correlations between thyroid measures and echocardiographic parameters.

Note: FT4 analyses are complete-case subset analyses (n=21); no imputation was performed. Signed LA strain values were used. ρ, Spearman 
rank correlation coefficient.

heart rate did not differ significantly, although BMI and heart 
rate showed borderline unadjusted differences. Thirty-one 
hypothyroid participants (86.1%) were receiving L-thyroxine 
(Table 1).

Hypothyroid participants had lower LV end-diastolic and end-
systolic volumes, LA volume index, PASP, and RV S′. LVEF 
was preserved in both groups. LV end-diastolic diameter and 
E/e′ did not differ significantly (Table 2).
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In exploratory deformation analyses, RV free-wall strain 
and signed LA contractile strain were less negative in the 
hypothyroid group. LV global longitudinal strain (GLS), RV 
GLS, LA reservoir strain, and LA conduit strain did not differ 
(Table 3). Because conduit and contractile strain are signed 
negative values, these differences indicate lower absolute 
deformation, not an increase in shortening.

TSH was available for all 86 participants. FT4 was available 
for 21 participants. FT4 correlated positively with signed LA 
contractile strain (ρ=0.524, p=0.015), meaning that higher 
FT4 ranks were associated with values closer to zero. Given 
the signed convention, subset size, incomplete assay metadata, 
and multiple exploratory correlations, this finding should not be 
interpreted as evidence of improved contractile mechanics. TSH 
correlated weakly and inversely with E/e′ (ρ=-0.234, p=0.030); 
other correlations were not significant (Table 4).

The adjusted model was significant overall (F[5,80]=2.870, 
p=0.020) and explained 15.2% of variation in signed LA 
contractile strain (adjusted R²=0.099). Hypothyroidism did 
not reach conventional statistical significance after adjustment 
(B=2.634, 95% CI -0.081 to 5.349; p=0.057). Heart rate was 
independently associated with LA contractile strain (B=-0.145, 
95% CI -0.263 to -0.027; p=0.017). Age, BMI, and DBP were 
not independently associated. VIFs ranged from 1.058 to 1.626, 
providing no evidence of important multicollinearity (Table 5).
Discussion.

This exploratory study compared conventional and 
deformation-derived echocardiographic findings in euthyroid 
controls and a heterogeneous group of women with a documented 
history of overt or subclinical hypothyroidism, most of whom 
were receiving L-thyroxine. The principal observation was an 
unadjusted difference in signed LA contractile strain; however, 
group status was not independently associated with the primary 
outcome after adjustment for age, BMI, DBP, and heart rate. 
The confidence interval included the null and the p value 
was 0.057. Accordingly, the study does not establish a direct 
effect of thyroid dysfunction on atrial mechanics. Despite 
these findings, all participants demonstrated preserved left 
ventricular diastolic function and the hypothyroid group was 
relatively young. Therefore, the observed reduction in left atrial 
contractile strain is unlikely to be explained solely by age or 
diastolic dysfunction. Although these observations raise the 
possibility that hypothyroidism contributes to early impairment 
of left atrial mechanics, multivariable regression analysis did 
not identify hypothyroidism as an independent determinant of 

reduced left atrial contractile strain. Accordingly, the observed 
association should be interpreted with caution and cannot be 
considered evidence of an independent causal effect.

The age imbalance is central to interpretation. Controls were 
older, and age can influence chamber size, loading conditions, 
diastolic indices, and myocardial deformation. Although age was 
included in the prespecified adjusted model for LA contractile 
strain, adjusted analyses were not performed for RV free-wall 
strain, LA volume index, or RV S′. Those findings therefore 
remain unadjusted secondary observations and may reflect age 
or other baseline differences. The non-significant age coefficient 
within one multivariable model does not eliminate confounding 
across the broader set of outcomes.
Conventional echocardiographic findings:

LVEF remained preserved in both groups, whereas LV volumes, 
LA volume index, PASP, and RV S′ differed in unadjusted 
comparisons. Thyroid hormones influence contractility, 
relaxation, vascular tone, and hemodynamics [5,10,11,18,23], 
but the present design cannot attribute these differences to 
current thyroid-hormone deficiency. The hypothyroid group 
combined treated and untreated participants and some treated 
participants had achieved biochemical euthyroidism. Lower 
LA volume index in the younger hypothyroid group may also 
reflect age, body size, or loading conditions rather than impaired 
LA physiology. The RV S′ and PASP findings likewise require 
cautious interpretation because they were not adjusted and arose 
among multiple exploratory comparisons.
Myocardial and atrial strain findings:

RV free-wall strain and LA contractile strain were less negative 
in the hypothyroid group, while LV GLS, RV GLS, LA reservoir 
strain, and LA conduit strain did not differ. Speckle-tracking 
methods can detect subtle myocardial deformation before 
changes in LVEF [4,14], but measurement is influenced by 
loading conditions, acquisition quality, software, and analytic 
conventions. The single-view LA method used here is not 
equivalent to recommended biplane LA strain assessment [1] 
and may reduce precision.

The FT4 correlation requires particular caution. It was based 
on only 21 available observations, and assay units and reference 
limits were not recoverable. Moreover, because signed contractile 
strain is negative, the positive correlation indicates higher FT4 
associated with less negative values. It should not be described 
as greater absolute contractile deformation. The finding is 
therefore hypothesis-generating and requires verification with 
prospectively collected, standardized laboratory data.

Predictor B (95% CI) Standardized β t p value VIF
Hypothyroidism (1 vs 0) 2.634 (-0.081 to 5.349) 0.210 1.930 0.057 1.115
Age, years 0.044 (-0.066 to 0.154) 0.104 0.793 0.430 1.626
BMI, kg/m² 0.050 (-0.182 to 0.282) 0.053 0.431 0.668 1.451
DBP, mmHg -0.114 (-0.304 to 0.077) -0.144 -1.187 0.239 1.390
Heart rate, beats/min -0.145 (-0.263 to -0.027) -0.258 -2.439 0.017 1.058
Constant -4.705 (-19.158 to 9.749) — -0.648 0.519 —

Table 5. Multivariable linear regression for signed LA contractile strain.

Note: n=86; R²=0.152; adjusted R²=0.099; F(5,80)=2.870; model p=0.020. Hypothyroidism was coded 1 and control 0. Residual plots and 
multicollinearity diagnostics were examined; all VIFs were <2.10. B, unstandardized coefficient; CI, confidence interval; VIF, variance inflation 
factor.
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In the adjusted primary-outcome model, heart rate remained 
associated with signed LA contractile strain, whereas 
hypothyroidism did not meet the prespecified significance 
threshold. The model explained a modest proportion of 
variance, suggesting that unmeasured biological, hemodynamic, 
and technical factors remain important. The results support 
further study of atrial mechanics in clearly phenotyped thyroid 
populations but do not support causal language or clinical 
screening recommendations.
Limitations.

This study has important limitations. First, the retrospective, 
single-center design and modest sample size limit generalizability 
and causal inference. Second, controls were substantially older, 
creating major potential confounding. Only the LA contractile-
strain model was adjusted; RV free-wall strain, LA volume 
index, RV S′, and other secondary outcomes remain unadjusted.

Third, the hypothyroid cohort combined overt and subclinical 
disease, treated and untreated patients, and participants with 
different current biochemical states. Complete subgroup counts, 
etiology, disease duration, treatment duration, and L-thyroxine 
doses were unavailable, precluding stratified analysis. Fourth, 
FT4 was available in only 21 participants, not in controls, and 
assay units and reference intervals could not be independently 
verified. These limitations prevent firm interpretation of FT4 
distributions and correlations.

Fifth, the retained dataset lacked a complete screening log, 
counts of exclusions for image quality, and some conventional 
echocardiographic measurements. Ultrasound-system and 
transducer identifiers, cycle averaging, formal blinding, 
tracking-quality criteria, and manual-correction procedures 
were not retained. LA strain was obtained from the apical 
four-chamber view only, and interobserver and intraobserver 
reproducibility were not assessed.

Finally, numerous group comparisons and correlations were 
conducted without adjustment for multiple testing. Secondary p 
values may therefore include false-positive findings. The study 
should be considered exploratory and the reported associations 
should be confirmed in larger, prospectively enrolled, age-
matched cohorts using standardized thyroid phenotyping, 
biplane LA strain, reproducibility testing, and prespecified 
multiplicity control.
Conclusion.

Women with a documented history of treated or untreated overt 
or subclinical hypothyroidism showed unadjusted differences 
in RV free-wall strain and the magnitude of LA contractile 
strain compared with euthyroid controls. Hypothyroidism was 
not independently associated with LA contractile strain after 
adjustment for age, BMI, DBP, and heart rate. Because the 
cohort was heterogeneous, controls were older, and several 
biochemical and technical details were unavailable, the findings 
should be interpreted as exploratory associations rather than 
direct effects of thyroid dysfunction. Prospective, age-matched 
studies with standardized biochemical classification and 
echocardiographic acquisition are required.
Declarations.

Ethics approval and consent to participate: The source 
submission documented approval by a local institutional ethics 

committee and written informed consent before the original 
evaluation. The research protocol was reviewed and approved 
by the Independent Local Ethics Committee of Tbilisi Medical 
Institute (Approval Date: 30 October 2023).

Conflict of interest: The authors declare no conflict of interest.
Funding: No external funding was reported.
Data availability: The de-identified analytic data underlying 

the reported tables are held by the study investigators. 
Availability is subject to institutional and ethical restrictions.

Artificial intelligence use: ChatGPT (OpenAI) was used for 
language editing, organization, and formatting. It was not used 
to collect data or perform the reported statistical analyses. The 
authors reviewed the manuscript and remain responsible for its 
scientific accuracy and integrity.

REFERENCES
1. Badano LP, Kolias TJ, Muraru D, et al. Standardization of 
left atrial, right ventricular, and right atrial deformation imaging 
using two-dimensional speckle tracking echocardiography. Eur 
Heart J Cardiovasc Imaging. 2018;19:591-600.
2. Cappola AR, Arnold AM, Wulczyn K, et al. Thyroid function 
in the euthyroid range and adverse outcomes in older adults. J 
Clin Endocrinol Metab. 2015;100:1088-1096.
3. Ceresini G, Marina M, Lauretani F, et al. Relationship between 
circulating thyroid-stimulating hormone, free thyroxine, and 
free triiodothyronine concentrations and 9-year mortality in 
euthyroid elderly adults. J Am Geriatr Soc. 2016;64:553-560.
4. Collier P, Phelan D, Klein A. A test in context: myocardial 
strain measured by speckle-tracking echocardiography. J Am 
Coll Cardiol. 2017;69:1043-1056.
5. Corona G, Croce L, Sparano C, et al. Thyroid and heart, 
a clinically relevant relationship. J Endocrinol Invest. 
2021;44:2535-2544.
6. Gencer B, Collet TH, Virgini V, et al. Subclinical thyroid 
dysfunction and the risk of heart failure events. Circulation. 
2012;126:1040-1049.
7. Groothof D, Flores-Guerrero JL, Nolte IM, et al. Thyroid 
function and risk of all-cause and cardiovascular mortality. 
Endocrine. 2021;71:385-396.
8. Kannan L, Shaw PA, Morley MP, et al. Thyroid dysfunction 
in heart failure and cardiovascular outcomes. Circ Heart Fail. 
2018;11:e005266.
9. Kim EJ, Lyass A, Wang N, et al. Relation of hypothyroidism 
and incident atrial fibrillation. Am Heart J. 2014;167:123-126.
10. Klein I, Danzi S. Thyroid disease and the heart. Circulation. 
2007;116:1725-1735.
11. Klein I, Ojamaa K. Thyroid hormone and the cardiovascular 
system. N Engl J Med. 2001;344:501-509.
12. Lang RM, Badano LP, Mor-Avi V, et al. Recommendations 
for cardiac chamber quantification by echocardiography in 
adults. J Am Soc Echocardiogr. 2015;28:1-39.e14.
13. Lillevang-Johansen M, Abrahamsen B, Jørgensen HL, et al. 
Over- and under-treatment of hypothyroidism is associated with 
excess mortality. Thyroid. 2018;28:566-574.
14. Mihos CG, Liu JE, Anderson KM, et al. Speckle-tracking 
strain echocardiography for assessment of left ventricular 
structure and function. Circulation. 2025;152.



56

15. Mitchell JE, Hellkamp AS, Mark DB, et al. Thyroid function 
in heart failure and impact on mortality. JACC Heart Fail. 
2013;1:48-55.
16. Nagueh SF, Sanborn DY, Oh JK, et al. Recommendations 
for evaluation of left ventricular diastolic function and HFpEF 
diagnosis. J Am Soc Echocardiogr. 2025;38:537-569.
17. Ning Y, Cheng YJ, Liu LJ, et al. Association of hypothyroidism 
with risks of cardiovascular events and mortality. BMC Med. 
2017;15:21.
18. Öksüz SBT, Şahin M. Thyroid and cardiovascular diseases. 
Turk J Med Sci. 2024;54:1420-1427.
19. Pearce EN, Yang Q, Benjamin EJ, et al. Thyroid function 
and left ventricular structure and function in the Framingham 
Heart Study. Thyroid. 2010;20:369-373.
20. Singh H, Shahid MZ, Harrison SL, et al. Subclinical thyroid 
dysfunction and risk of incident atrial fibrillation. PLoS One. 
2024;19:e0296413.
21. Yang L, Sun X, Tao H, et al. Arterial stiffness and left 
ventricular diastolic function in subjects with euthyroidism. Rev 
Cardiovasc Med. 2022;23:150.
22. Yang Y, Xue C, Zhao J, et al. Changes of cardiac function 
in patients with hypothyroidism assessed by cardiac magnetic 
resonance: a meta-analysis. Front Endocrinol. 2024;15:1334684.
23. Zúñiga D, Balasubramanian S, Mehmood KT, et al. 
Hypothyroidism and cardiovascular disease: a review. Cureus. 
2024;16:e52512.

ქართული რეზიუმე
კვლევის მიზანი: ჰიპოთირეოზის დოკუმენტირებული 

ანამნეზის მქონე ქალებსა და ეუთირეოიდულ 
საკონტროლო ჯგუფს შორის სტანდარტული და 
სპეკლ-ტრეკინგ ექოკარდიოგრაფიული მაჩვენებლების 
შედარება, მარცხენა წინაგულის კუმშვითი 
დეფორმაციის წინასწარ განსაზღვრული შეფასებით.

მასალა და მეთოდები: რეტროსპექტულ 
შემთხვევა-კონტროლის ანალიზში შევიდა 86 
ქალი: 36 პაციენტი ადრე დოკუმენტირებული 
მანიფესტური ან სუბკლინიკური ჰიპოთირეოზით 
და 50 ეუთირეოიდული კონტროლი. ჰიპოთირეოზის 
ჯგუფი ჰეტეროგენული იყო და მოიცავდა როგორც 
ნამკურნალებ, ისე არანამკურნალებ მონაწილეებს; 31 
(86.1%) იღებდა L-თიროქსინს. ჩატარდა სტანდარტული 
ტრანსთორაკალური და ორგანზომილებიანი სპეკლ-
ტრეკინგ ექოკარდიოგრაფიული შეფასება. პირველადი 
გამოსავალი იყო მარცხენა წინაგულის კუმშვითი strain; 
დანარჩენი შედარებები იყო საძიებო. რეგრესიული 
მოდელი დაკორექტირდა ასაკის, სხეულის მასის 
ინდექსის, დიასტოლური წნევისა და გულისცემის 
მიხედვით.

შედეგები: ჰიპოთირეოზის ჯგუფი კონტროლებთან 
შედარებით ახალგაზრდა იყო. მარცხენა პარკუჭის 
განდევნის ფრაქცია ორივე ჯგუფში შენარჩუნებული 
იყო. არაკორექტირებულ ანალიზში გამოვლინდა 
მარჯვენა პარკუჭის თავისუფალი კედლის strain-ისა 

და მარცხენა წინაგულის კუმშვითი strain-ის სიდიდის 
შემცირება. კორექტირების შემდეგ ჰიპოთირეოზი 
დამოუკიდებლად არ იყო დაკავშირებული მარცხენა 
წინაგულის კუმშვით strain-თან (p=0.057), ხოლო 
გულისცემა დარჩა დამოუკიდებელ ფაქტორად (p=0.017).

დასკვნა: ჰეტეროგენულ ჰიპოთირეოზულ ჯგუფში 
გამოვლენილი არაკორექტირებული განსხვავებები არ 
ადასტურებს ჰიპოთირეოზის დამოუკიდებელ ეფექტს 
წინაგულის მექანიკაზე. საჭიროა ასაკით შეწყვილებული, 
პერსპექტიული კვლევები სტანდარტიზებული 
ბიოქიმიური კლასიფიკაციით.

საკვანძო სიტყვები: ჰიპოთირეოზი, სპეკლ-ტრეკინგ 
ექოკარდიოგრაფია, მარცხენა წინაგულის strain, 
მარჯვენა პარკუჭის strain

РЕЗЮМЕ
Цель: Сравнить стандартные и speckle-tracking 

эхокардиографические показатели у женщин с 
документированным анамнезом гипотиреоза и у 
эутиреоидных лиц контрольной группы, уделяя 
основное внимание заранее определённому показателю 
сократительной деформации левого предсердия.

Материал и методы: В ретроспективный анализ 
случай-контроль включены 86 женщин: 36 с ранее 
документированным явным или субклиническим 
гипотиреозом и 50 эутиреоидных участниц 
контрольной группы. Группа гипотиреоза была 
неоднородной и включала леченых и нелеченых 
участниц; 31 (86,1%) получала L-тироксин. Проведены 
стандартная трансторакальная и двухмерная speckle-
tracking эхокардиография. Первичным исходом была 
сократительная деформация левого предсердия; 
остальные сравнения считались поисковыми. 
Регрессионная модель была скорректирована по возрасту, 
индексу массы тела, диастолическому артериальному 
давлению и частоте сердечных сокращений.

Результаты: Участницы с гипотиреозом были моложе 
контрольной группы. Фракция выброса левого желудочка 
сохранялась в обеих группах. В нескорректированном 
анализе выявлены меньшая по абсолютной величине 
деформация свободной стенки правого желудочка и 
сократительная деформация левого предсердия. После 
коррекции гипотиреоз не был независимо связан с 
сократительной деформацией левого предсердия 
(p=0,057), тогда как частота сердечных сокращений 
сохраняла независимую связь (p=0,017).

Выводы: Нескорректированные различия, выявленные 
в неоднородной группе гипотиреоза, не подтверждают 
независимое влияние гипотиреоза на механику левого 
предсердия. Необходимы проспективные исследования 
с сопоставлением по возрасту и стандартизованной 
биохимической классификацией.

Ключевые слова: гипотиреоз, speckle-tracking 
эхокардиография, деформация левого предсердия, 
деформация правого желудочка.
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