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

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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6. Photographs are required to be contrasted and must be submitted with doubles. Please number
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

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

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

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

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

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

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.




O3BMAHMS 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 4 (373) 2026

Coodeporcanue:

Kazantcev A.D, Lipatov K.V, Deushev A.D, Kovtun A.V, Harina A.S, Sahno D.A, Kapustina D.S, Davydov P.K, Frolova M.O, Vajntrub
G.V, Silaeva A.S, Kirsanova A.A, YUgrina D.V, Haimov S.A, Tembotova L.A, Tret’yakova D.A, Matveeva V.V, Kozak A.S, Israfilova A.F,
Efimenko V.V.

ELECTRONIC TRAINING PROGRAM «DRAINAGE IN MINE-BLAST INJURIES» FOR STUDYING THE MODULES OF GENERAL

S. Lutvinov, O. Malinina, O. Taran, I. Sorokoumova, A. Vozniuk, M. Jaruchowska.
RARE CLINICAL CASE OF CHORIOCARCINOMA WITH MULTIPLE METASTASES AND A FAVORABLE OUTCOME:

Yuxin Zhu, Tong Deng, Wenjie Wen, Chao Deng, Rui Li, Donglin Zhang.
EXPLORING POTENTIAL KEY GENES AND MECHANISMS OF PERIODONTITIS THROUGH INTEGRATED BIOINFORMATICS

Davit Rekhviashvili, Giorgi Chakhunashvili, Maia Chkhaidze, Nino Abdushelishvili, Gvantsa Arveladze, Shalva Kevlishvili, lamze Taboridze.
ASSESSMENT OF THE LIPID SPECTRUM IN GEORGIAN CHILDREN WITH TYPE 1 DIABETES MELLITUS..............ccccoeuve.... 30-35

Nazarova Dinara, Kemelbekov Kanatzhan, Doltayeva Bibigul, Seidakhmetova Aizat, Sergazina Aigul, Khatamov Furkhat, Syzdykova Assem,
Yrysbay Symbat.

DYNAMICS OF THE FUNCTIONAL STATE OF THE RESPIRATORY SYSTEM IN CHILDREN DURING COMPLEX
REHABILITATION. . . ettt e ettt ettt e e e et et e et et e et et ettt et e et e e et e e et e et e e et e e et e e e e eeneaeaes 36-42

Ellen Safadi, Nithin Raj, Sara Musa Abdalla Elamin, Lutfullayeva Gulnoza Umrilloyevna, Marwan Ismail.
IMMEDIATE POST-ANAESTHESIA CONFUSION AND AGITATION IN ADULT SURGICAL PATIENTS: INCIDENCE AND CLINICAL

Ermira Jahja, Ardita Kogi, Irina Nakashidze.
INTERLEUKIN-1 GENE POLYMORPHISMS AND SUSCEPTIBILITY TO PERIODONTITIS ACROSS ETHNICITIES AND
POPULATIONS: ALITERATUREREVIEW........iiiiiiiiiiiiiiiiecerieeerete ettt et et ee e e e eeneeene e eneneen 0. 0000

Zhanylsyn Urasheva, Alima Khamidulla, Aigul Yermagambetova, Gulnar Kabdrakhmanova, Andrej M Grjibovski.
NEUTROPHIL-TO-LYMPHOCYTE RATIO AS A POTENTIAL PREDICTOR OF IN-HOSPITAL MORTALITY AMONG ISCHEMIC
STROKE PATIENTS: A PROSPECTIVE COHORT STUDY ...ttt ittt siesveereevtetetestesiesiesin e e e e e s e e e e s e e e . 01200

Denys Oklei, Serhii Nemenko.
APPLICATION OF LOCAL HEMOSTATIC AGENTS FOR STRENGTHENING THE SEAMS OF COLONIC ANASTOMOSES......... 67-73

Tetiana Salii, Liliia Salii.
DEEP SELF-REGULATION METHOD: A HYPNOTHERAPEUTICAL AND COACHING APPROACH TO STRESS AND
2710200 Pt 74-82

Varduhi Papoyan, Anna Nadoyan, Vahan Manukyan.
PSYCHOPHYSIOLOGICAL RELATIONSHIPS BETWEEN EMOTIONAL STATES AND RESPIRATORY DYNAMICS IN DRIVERS

Wafa H Mohamed Ahmed, Ayman Abdelaziz Idres Elfaki, Azza O Alawad.
ASSESSMENT OF CARDIOVASCULAR DISEASE RISK USING ANKLE-BRACHIAL INDEX IN EMERGENCY PHYSICIANS
WORKING 24-HOUR DUTIES: A CROSS-SECTIONAL STUDY ...ttt ettt et eve e esesessesvesvesveeseees e eeen e e e ne 0293297

Madina Rashova, Aliya Kabduova, Zhanbolat Sailau, Gulzhan Serikberli, Karilkhan Nurmukhamed, Assem Munaidarova.
COMPREHENSIVE ASSESSMENT OF BIOFILM FORMATION AND ANTIMICROBIAL RESISTANCE OF STAPHYLOCOCCUS IN
PURULENT-INFLAMMATORY DISEASES. ... ittt ettt eee et et et eeveeseeteereessessessessesssneee s e e e anenensenenenennnr..98-108

Aryam Ayad Al-Rashidi, Anas Ali Alhur, Aryam Faleh Al-Anazi, Yara Awad Al-Anazi, Aryam Aziz Al-Rashidi, Atha Ayad Alshammari,
Bayan Nasser Alshammari, Fatima Saud Alsaeed, Karima Hamad Alazmi, Shahad Ghazi Alshammari.

THE ROLE OF MEDICAL SECRETARIES IN HOSPITAL WORKFLOW, COMMUNICATION, AND HEALTH INFORMATION
MANAGEMENT: A QUALITATIVE STUDY AT AL-HAIT GENERAL HOSPITAL, SAUDI ARABIA........cooiiiiiiiiiieieeenns 109-118

loannis Galitsianos, Nikolaos Geropoulos, loannis Alexiou, Antonios Ziakas, Charalampos Karvounis.
FROM COST CONTAINMENT TO VALUE CREATION: INTEGRATING PATIENT-REPORTED OUTCOMES IN CARDIOLOGY
REIMBURSEMENT FRAMEWORKS-THE PARADIGM OF SELECTED EUROPEAN COUNTRIES.........ccocoiviiiiiiiiiiiiinienannns 119-127

Wasan Raheem Mubark Al khafaji, Marwa Habeeb Nazzal Eswad, Aseel Mosa Jabber.
ORAL N-ACETYLCYSTEINE FOR MENSTRUAL PAIN IN ADOLESCENTS: A RANDOMIZED CONTROLLED STUDY OF
OXIDATIVE STRESS REDUCTION WITHOUT HORMONAL MODULATION.......oiiiiiiieieeieeeeeeieeeeeeeieeeeeeeveeeeeeeneeeeeeinnen e e o o0 128135

Alexandre Pateishvili, Tamar Lomidze, Manana Kalandadze, Vladimer Margvelashvili, Ann Margvelashvili.
ORAL HEALTH STATUS AND ASSOCIATED RISK FACTORS AMONG PROFESSIONAL ATHLETES IN GEORGIA............... 136-143

Abdulrahman S. Alsaqabi, Ebtehal Almogbel, Faisal A. Al-Harbi, Sultan S. Al-Ruqaie, Ayoub S. Alharbi, Eyad A. Alkharraz, Abdulaziz T.
Alturki, Reema K. Al-mutairi, Abdulhakim A. Al-Kharraz, Asim Ibrahim Alghelfes.
ANALYSIS OF THE TYPES AND PATTERNS OF LIMB AMPUTATIONS RELATED TO DIABETIC FOOT CONDITIONS IN THE



QASSIM REGION: ARETROSPECTIVE STUDY ... iiiciciiccennseesneesnesssssnessnssisne e e e e oo oo 1442152

Abrar Ghalib, Alaa Mohammed Mahmoud Qasem, Abdelgadir Elamin, Ahmed L. Osman, Mutaz Ibrahim Hassan, Ellen Safadi, Gulandom
Shodikulova, Ikromi Turakhon Sharbat, Bobokalonzoda Jamoliddin Murodali, Namoz Mavlonov Xalimovich, Maxmudjon Butaboyev, Marwan
Ismail.

AEROBIC AND RESISTANCE TRAINING SHOW DIVERGENT ASSOCIATIONS WITH INSULIN SENSITIVITY AND SHORT-TERM
GLYCEMIC EXPOSURE IN PREDIABETES: A CROSS-SECTIONAL STUDY ...ttt e eeieii e eee e a0, 153-164

F.T. Khalilova, A.A. Kerimov, G.R. Kerimova.
CLINICAL AND MOLECULAR GENETIC CHARACTERISTICS OF POLYCYTHEMIA VERA AND CURRENT TREATMENT

Malika M. Meirmanova, Aizhan A. Abiltayeva, Yoshihiro Noso, Askar M. Abiltayev, Rustem S. Kazangapov, Olga S. Makhmetova.
CLINICAL CHARACTERISTICS, IMAGING EFFICACY, AND SAFETY OF MRI-GUIDED FOCUSED ULTRASOUND ABLATION
(FUS-MRI) IN THE TREATMENT OF UTERINE FIBROIDS: A SINGLE-CENTER EXPERIENCE...........cccoiiiiiiiiiiiiiiiinnn. 174-182

Tskaev T.A, Tkhakumashev A.R, Panov A.V, Veselova A.V, Dibirova M.D, Seryi I.F, Mosina P.A, Shvets D.D, Gekmen M.A, Khlynov D.A,
Medjidov A.N.
COMPARATIVE ANALYSIS OF ACUTE UPPER AND LOWER EXTREMITY ISCHEMIA DUE TO ARTERIAL EMBOLISM...... 183-188

Long Huang, Zijian Yao, Xin Jin, Xin Sheng, Guoping Wang, Jin Zhou.
THE EFFECT OF TEACHER SUPPORT ON LEARNING BURNOUT: THE MEDIATING ROLE OF SCHOOL BELONGING AND

Ghukasyan N.N.
POST-CESAREAN SCAR ENDOMETRIOSIS: LONG LATENCY, FREQUENT MISDIAGNOSIS, AND OUTCOMES OF SURGICAL
EXCISION (A CASE SERIES OF 5 PATIENTS).... oottt netsnenene e et aeaeenenenenn. .. 198203

Togzhan Algazina, Dinara Azanbayeva, Natalya Tsoy, Gulnaz Touir, Tatyana Kotlyarova.
CYTOKINE — ASSOCIATED PARAMETERS OF THE IMMUNE RESPONSE IN PSORIASIS AND THEIR CORRELATIONS WITH
ALPHA — AND BETA — DIVERSITY OF THE GUT MICROBIOME...... ..ottt sttt e e e e e e s 204-210

Tchernev G, Tchernev KG Jr, Kordeva S.
DERMATOSURGERY ROUNDS: THE DOUBLE ROTATION (YIN-YANG) FLAP AS BASIC WEAPON IN THE FIGHT AGAINST
KERATINOCYTE CANCER OF THE SCALP.. 211214

Veen Sagvan Jamil, Mohammed Rashed Nabi Aldoski, Bahar Jaafar Selivany, Doaa Waleed Jameel.
MORPHOLOGY AND PREVALENCE OF C-SHAPED CANALS IN MANDIBULAR FIRST MOLARS OF AN IRAQI KURDISTAN
REGION POPULATION: A CONE-BEAM COMPUTED TOMOGRAPHY ASSESSMENT ... ..ottt 215-218

Petro Rogozhan, Olga Drobot, Olena Kostiuchenko, Viktoriia Stamat, Oleg Nazarov.
PSYCHOLOGICAL ASPECTS OF USING SUGGESTIVE METHODS IN COGNITIVE-BEHAVIORAL THERAPY ..................... 219-226

Natia Jojua, Tinatin Gognadze, Tamar Zarginava, Sopio Samkharadze, Maia Tsanava.
EVALUATION OF GEORGIAN MEDICAL DOCTORS’ RESEARCH EXPERIENCE AND PERCEPTIONS TOWARD COLLABORATIVE

Solmaz Imanova, Babek Zeynalov, Adalat Rustam, Rana Jafarova.
CLINICAL RESULTS OF DELORME’S AND ALTEMEIER’S PROCEDURES IN RECTAL PROLAPSE.........ccciiviiiiiiian, 231-237

Faisal A. Al-Harbi, Mohanad A. Alkuwaiti, Rasil Sulaiman Alayed, Khalid A Alkhalifah, Mayadah Assaf Alawaj, Hussam J. Alshehri, Nora
Mohammed Alzoum, Abdulaziz Alroshodi, Mohammed AL Mulhim.

NON-PHARMACOLOGICAL INTERVENTIONS FOR RESTLESS LEG SYNDROME IN HEMODIALYSIS PATIENTS: A SYSTEMATIC
REVIEW AND NETWORK MET A-AN ALY SIS . ..ottt et ereeeaeeeneeteere e e e e e ene e e 2382253



GEORGIAN MEDICAL NEWS
No 4 (373) 2026

INTERLEUKIN-1 GENE POLYMORPHISMS AND SUSCEPTIBILITY TO PERIODONTITIS
ACROSS ETHNICITIES AND POPULATIONS: A LITERATURE REVIEW

Ermira Jahja'*, Ardita Kog¢i?, Irina Nakashidze®.

!Faculty of Dental Medicine, Department of Basic Sciences, Western Balkans University, Tirana, Albania.

’Faculty of Dental Medicine, Department of Dentistry, Western Balkans University, Tirana, Albania.

SFaculty of Natural Sciences and Health Care, Batumi Shota Rustaveli State University, Batumi, Georgia.

Abstract.

Periodontitis is a multifactorial inflammatory disease of the
tooth-supporting tissues caused by dental biofilm and mediated
by the host immune response. Interleukin-1 is a key pro-
inflammatory cytokine implicated in periodontal inflammation,
connective tissue breakdown, and disease progression. Beyond
microbial and environmental factors, genetic polymorphisms
affecting interleukin-1 activity contribute to interindividual
variability in disease susceptibility, progression, and treatment
response. This review examines the association between
interleukin-1 gene polymorphisms and periodontitis risk across
different populations, ethnic groups, clinical conditions and
demographics. Data were retrieved from the PubMed database,
covering publications from 2007 to 2024, using the following
search strategy: (“periodontitis” OR “periodontal disease”)
AND (“interleukin-17 OR “IL-1”) AND “polymorphism”.
Only human studies investigating the association between
interleukin-1 polymorphisms and susceptibility to periodontal
diseases were selected. Exclusion criteria included animal
studies, meta-analyses and review articles. Although results
are sometimes conflicting, most studies identify interleukin-1
polymorphisms as significant genetic risk factors for periodontal
diseases, suggesting—at least to some extent—shared genetic
susceptibility across populations or among different ethnic
groups within a given population. Understanding population-
and ethnicity-related genetic influences may improve risk
assessment, enable early identification of susceptibility, and
support the development of personalized preventive and
therapeutic strategies.

Key words. Periodontitis,
population, ethnicity.

interleukin-1, polymorphism,

Introduction.

Periodontitis is a multifactorial disease of the tooth supporting
tissues which is characterized with periodontal pocket formation,
attachment loss and bone resorption [1].

The biofilm formation is important in stimulating the
inflammatory host response, but disease progression depends on
the disruption of the homeostatic balance between the dysbiotic
microflora and the host [2]. Specifically, inflammatory reactions
cause an increase in gingival crevicular fluid. Crevicular
fluid includes all host immune factors together with collagen
degradation products, immunoglobulin, serum proteins,
cytokines, chemokines, remnants of immune cells, desquamated
pocket epithelial cells, and, more importantly, abundant collagen
peptides that are degraded by matrix metalloproteinases
involved in the degradation of gingival collagen. Additionally,
in inflammatory conditions, an anoxic environment develops,
causing the proliferation of anaerobic bacteria [3].
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The identification of genetic determinants of periodontitis
has important clinical implications for the development of
individualized treatment strategies. Interindividual variability
in disease susceptibility, progression, and response to therapy
cannot be fully explained by microbial or environmental factors
alone, highlighting the contribution of host genetic background.
Genetic polymorphisms affecting inflammatory mediators,
particularly within cytokine pathways, may influence the
magnitude of the host immune response and thereby modify
periodontal tissue destruction [4]. Understanding these genetic
differences may enable improved risk stratification, early
identification of susceptible individuals, and tailored preventive
and therapeutic approaches. In the context of precision
medicine, incorporating genetic information into periodontal
care holds promise for optimizing treatment outcomes, guiding
maintenance protocols, and reducing disease recurrence by
aligning interventions with the patient’s individual biological
profile [4,5].

Interleukin-1 (IL-1) is a key pro-inflammatory cytokine
that plays a central role in the initiation and progression of
periodontitis. IL-lo. and IL-1B are produced primarily by
activated macrophages, monocytes, and fibroblasts in response
to periodontal pathogens and regulate the host inflammatory
response within periodontal tissues [6,7]. Increased levels of
IL-1 have been consistently detected in gingival tissues and
gingival crevicular fluid of patients with periodontitis and have
been correlated with clinical parameters such as probing depth,
clinical attachment loss, and alveolar bone resorption [8]. IL-1
promotes the expression of matrix metalloproteinases and other
inflammatory mediators, enhances osteoclast differentiation,
and stimulates bone resorption, thereby contributing to
connective tissue degradation and periodontal destruction [6,9].
Dysregulation of IL-1 activity, whether driven by environmental
factors or genetic polymorphisms within the IL-1 gene cluster,
may lead to an exaggerated inflammatory response and increased
susceptibility to periodontal disease [10].

We herein try to elucidate the relevance of IL-1 polymorphisms
in the risk scale for periodontal diseases using the available
research data from different population.

IL1 polymorphisms and periodontitis.

The IL-1B +3954 polymorphism is among the most
extensively investigated SNPs in relation to periodontitis and
has been reported to increase the risk of the disease in Japanese
[11], South African [12], Chilean [13], Iranian [14], Spanish
[15], Korean [16], and Pakistani populations [17]. Additionally,
this variant has been associated with disease severity in Yemeni
[18] and Lebanese populations [19]. One study has reported
IL-1B +3954 as a risk factor for aggressive periodontitis in
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Algerian individuals [20], as well as for apical periodontitis
in an American population [21]. Furthermore, IL-1B +3954
has been shown to increase the risk of chronic periodontitis
in Chinese [22], Indian [18,23,24], Brazilian [25], Peruvian
[26], and Kenyan populations [27]. In contrast, a protective
role of IL-1B +3954 has also been reported, with significantly
higher frequencies observed in healthy compared with affected
individuals in young Japanese women [28] and in a Turkish
population [29] (Table 1).

Numerous studies have failed to demonstrate any significant
association between IL-1B +3954 and periodontitis, including
studies conducted in Indian [39], Brazilian [64], German [65],
Colombian [66], and Polish populations [67]. No specific
association was identified with aggressive periodontitis in
Caucasian [32], Indian [36], or Turkish populations [68], nor
with severe periodontitis in Indonesians [69], with chronic
periodontitis in Indian [33], Spanish [70] and Malaysian
populations [71], or with post-treatment periodontitis in a
Brazilian population [35] (Tables 1-2).

Associations between the IL-1A —889 polymorphism and
periodontitis have been reported across multiple populations.
Significant associations have been identified in Chilean [13],
Macedonian [46], and Spanish populations [15]. Furthermore,
this variant has been linked to severe periodontitis in Yemeni
[43] and Lebanese populations [19]. Associations with chronic
periodontitis have been documented in Caucasian [72], Indian
[24,54], Kenyan [27], and Chinese populations [58]. IL-1A
—889 polymorphism has also been reported to be associated with
aggressive periodontitis in Indian [50] and Algerian populations
[20] (Table 1). In contrast to these findings, several studies have
reported no significant association between the IL-1A —889
polymorphism and periodontitis. Specifically, no association
was observed in German [65] and Turkish populations [30].
Likewise, studies conducted in Brazilian [1], Caucasian [32]
and Romanian population [76], found no association between
this variant and aggressive periodontitis. Furthermore, IL-1A
—889 was not associated with post-treatment periodontitis in
Brazilian population [35] (Tables 1-2).

The IL-1B =511 polymorphism has also been investigated
with respect to periodontitis susceptibility. Associations with
periodontitis have been reported in Turkish [30], Chilean [13],
Macedonian [46], and Brazilian populations [56]. Moreover, a
study including four different ethnic groups (Caucasians, African
Americans, Hispanics, and Asians) identified IL-1B =511 as
a risk factor for chronic periodontitis, a finding that was also
reported in Indian population [54] (Table 1). Conversely, this
polymorphism was found to be associated with a reduced risk of
apical periodontitis in a Serbian population [55]. No significant
association between IL-1B —511 and periodontitis was observed
in Polish population [67], nor with chronic periodontitis in
Malaysian population [71] or aggressive periodontitis in Indian
population [36] (Tables 1-2).

Evidence regarding the role of the IL-1A +4845 polymorphism
remains limited. To date, only one study has reported an
association between this variant and periodontitis in a Japanese
population [11] (Table 1). In contrast, a small number of studies
have found no significant association between IL-1A +4845
and periodontitis in Indian population [39], nor with chronic
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periodontitis in a Spanish population [70]. In addition, there was
found no association between IL-1A +4845 with the severity
or the predisposition to aggressive periodontitis in Turkish
population [68] (Tables 1-2).

Polymorphisms in the IL1RN gene, which encodes the
interleukin-1 receptor antagonist, have been reported to increase
susceptibility to chronic periodontitis in Indian population [24]
and to aggressive periodontitis in Brazilian population [25]
(Table 1). However, these variants were found to reduce the risk
of periodontitis in Spanish individuals carrying the IL1A —889
and IL-1B +3954 polymorphisms [15]. A study conducted in
a German population did not identify any significant effect of
IL1RN polymorphisms on periodontitis risk [65] (Tables 1-2).

Combined Effects of Genetic Polymorphisms on Peri-
odontitis.

Beyond the investigation of individual SNPs, several studies
have examined the combined effects of multiple polymorphisms
on periodontitis development. A study conducted in a Brazilian
population reported that the co-presence of the IL1B +3954T
allele and ILIRN variants was associated with an increased
risk of chronic periodontitis [25]. Similarly, another study
demonstrated that the combined presence of IL1B —31, IL1B
+3954, and IL10 —819 polymorphisms increased susceptibility
to periodontitis in an Indian population [54]. An eclevated
susceptibility to chronic periodontitis was also observed in a
Japanese population carrying the IL-1A +4845 T and IL-1B —31
T alleles in combination, whereas a reduced risk was reported in
individuals harboring both the IL-1A +4845 G and IL-1B —31 C
alleles [31] (Table 1).

Demographic and smoking characteristics.

In individuals aged 60 years or older, the IL-1a +4845T allele
was observed at a higher frequency and was associated with
severe periodontitis in the presence of coronary disease [1].
Furthermore, male sex, increasing age, and carriage of the IL-
1B —511T allele have been identified as significant risk factors
for higher periodontal scores (Table 1) [30].

The IL1B +3954T allele has been identified as a risk factor for
chronic periodontitis, particularly among smokers and female
individuals [25]. In addition, non-pregnant women affected
by periodontitis were reported to exhibit a significantly higher
frequency of the IL-1B +3954 variant—approximately 13-fold—
compared with non-pregnant women without periodontitis,
while pregnancy itself was not found to influence periodontal
disease status [42]. Conversely, a reduced risk of periodontitis
associated with IL-1B +3954 has been reported in young
Japanese women, suggesting a potential protective effect of this
polymorphism in this population [28]. Among pregnant women,
carriage of IL1RN allele 2 has been associated with an increased
risk of preterm birth and low birth weight in the presence of
periodontitis [52]. Men carrying IL1R polymorphisms have
been shown to exhibit greater susceptibility to periodontitis
compared with women [56]. In a population-based study, the
presence of IL1B +3954 was associated with a reduced risk of
developing both periodontitis and type 2 diabetes mellitus, with
the strongest protective effect observed in women [57]. Finally,
men with increased wrist circumference who carried at least



Table 1. Studies reporting associations between IL-1 polymorphisms and periodontal diseases.
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Khocht et al.
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Schulz et al.

Pretzl et al.

Publ.
year

2008

2007

2007

2008

2008

2008

2009

2009

2009

2010

2011

2011

2011

2011

2011

Population Health condition

American

Caucasian

Japanese

Turkish

Japanese

German

South
African

German

Chilean

Indian

American

Indian

Chinese

German

German

Severe periodontitis
+ acute coronary
syndrome / angina

Chronic periodontitis
(CP)

Periodontitis and
rheumatoid arthritis

Periodontal disease

Chronic periodontitis

Periodontitis with
type 2 diabetes

Periodontitis

Periodontitis

Periodontitis and
diabetes

Chronic and
aggressive
periodontitis

Apical periodontitis

Periodontitis and
Down Syndrome

Chronic
periodontitis

Aggressive
periodontitis

Periodontitis

IL-1 subtype(s) IL-1 SNP(s)

IL-la

IL-la, IL-1B

IL-la, IL-1B

IL-la, IL-1B

IL-la, IL-1B

IL-la, IL-1B

IL-la, IL-1B

IL-la, IL-1B

IL-la, IL-1B

IL-la, IL-1B

IL-1B

IL-la, IL-1B

IL-1B

IL-la, IL-1B

IL-la, IL-1B

IL-1A +4845

IL-1A -889,
IL-1B +3953

IL-1A +4845,
IL-1B +3954

IL-1A-889,
IL-1B -511,
IL-1B +3962

IL-1A +4845,
IL-1B -31

TL-1A —889,
IL-1B +3954,
IL-1B -511

IL-1A -4845,
IL-1B +3954

IL-1A-889,
IL-1B +3954

IL-1A -889,
IL-1B +3954,
IL-1B -511

IL-1B +3954,
IL-1B -511,
IL-1B -31

IL-1B +3954

IL-1A +4845,
IL-1B +3954,
IL-1RN +2018

IL-1B +3954

IL-1A -889,
IL-1B -511,
IL-1B +3954,
IL-1R -1970

IL-1A -889,
IL-1B +3953

Main finding Ref.

IL-10 +4845T variant more
common in > or =60 years of age,
and in severe periodontitis with
coronary disease.

Association between the IL-1
polymorphisms and CP
Polymorphisms constitute a
common risk factor for rheumatoid [30]
arthritis and periodontitis

Male gender, age and carrying IL-
IB-511T allele are significant risk
factors for higher periodontal scores

(1]

(1]

[31]

Reduced susceptibility to chronic
periodontitis in patients with IL-
1A +4845 G plus IL-1B -31 C.

Increased susceptibility to CP in (321
patients with IL-1A +4845 T plus
IL-1B-31T

Subjects with diabetes having IL-1
haplotypes were more susceptible to (33]

periodontitis and severe periodontal
disease

IL-1 polymorphism present in few
subjects. IL-1A significantly higher [34]
in patients than controls.

IL-1 genotype-positive patients

with acute myocardial infarction
had slightly increased periodontitis
Periodontitis significantly
associated with IL-1A -889 TT, IL-
1B +3954 TT and IL-1B -511 CC
genotypes. No association between
diabetes and IL-1 polymorphisms
IL-1B 43954 C a risk factor

for chronic periodontitis. No
polymorphisms found in patients
with aggressive periodontitis

The presence of the polymorphism
increased the risk of apical
periodontitis seven-fold
Polymorphisms in Down Syndrome
(DS) subjects as frequent as general
population but tended to confer

a protective effect against loss of
periodontal attachment in DS

[35]

[36]

[38]

[39]

Polymorphism significantly
associated with the risk of chronic
periodontitis

Carriers of IL-1A -889, IL-

1B +3954 and carriers of both

had a twofold higher risk for
subgingival occurrence of
A.actinomycetemcomitans
IL-1-polymorphism a risk indicator
for tooth loss in non-smoking
patients with untreated periodontal
disease

[40]

[41]

[42]
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25

26
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28
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Otenio et al. 2012
Al-Hebshi et al. 2012
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Braosi et al. 2012
Tawil et al. 2012
Atanasovska-
Stojanovska et/2013
al.
Baldini et al. 2013
Ayazi et al. 2013
Tanaka et al. 2014
Armingohar et 2014
al.
Kamei et al. 2014
Sharma et al. 2014
Puri M., et al. 2015
Wu et al. 2015
Lavu et al. 2015
Boukortt et al. 2015

Population

Brazilian

Yemeni

Indian

Brazilian

Lebanese

Macedonian

Italian

Iranian

Japanese

Norwegian

Japanese

Indian

Indian

Caucasians,
African
Americans,
Hispanics
and Asians

Indian

Algerian

Health condition

Periodontitis and

IL-1B
pregnancy
Severe chronic
periodontitis 1L, IL-1B
Chronic and
aggressive IL-1B
periodontitis
Periodontitis and
chronic kidney disease IL-1a, IL-1P

Chronic periodontitis IL-1a, IL-1B

Chronic periodontitis 1L-1a, IL-1P

Chronic periodontitis
and vitamin
D receptor

IL-1B

Generalized
aggressive
periodontitis

IL-1B

Periodontitis IL-1a, IL-1PB

Chronic periodontitis,
atherosclerotic and
aortic aneurysmal
vascular disease

IL-la, IL-1B

Aggressw.e. IL-IR
periodontitis
Chronic periodontitis

and diabetes IL-1B

Generalized
aggressive
chronic
periodontitis

and 1o

Chronic periodontitis IL-1p

Chronic periodontitis IL-1a, IL-1P

Aggressive and

chronic periodontitis IL-la, IL-1P

IL-1 subtype(s) IL-1 SNP(s)

IL-1B +3954

TL-1A —889,
IL-1B +3954

IL-1B +3954

IL-1A-889,
IL1B-511,
IL1B +3954,
ILIRN

IL-1A -889,
IL-1B +3954

IL- 1A -889,
IL1B-511,

IL1B +3962,
ILIR +1970

IL-1B +3953

IL-1B +3954

IL-1A —889,
IL-1B +3954

IL1A -889,
IL1B +3954,
IL1B-511,
ILIRN-VNTR

IL1IR1, IL1R2

IL-1B +3954

IL-1A -889

IL1B —511,

IL1B —1464,
IL1B —=3737,
IL1B +3877

IL1A -889,
IL1A +4845,
IL1B-511,
IL1B +3954,

IL-1RN - VNTR

IL-1A -889,
IL-1B +3954

Main finding Ref.

Expression of IL-1B in the non-
pregnant women with periodontal
disease 12.6 times higher than in
the non-pregnant women without
periodontal disease. Periodontal
disease not influenced by pregnancy
The two haplotypes are associated
with severe chronic periodontitis

[43]

(18]

Polymorphism is associated only

with chronic periodontitis [44]

Increased levels of transcripts

of IL1A, IL1B and ILIRN in
periodontitis patients. ILIRN
associated with increased risk for
CKD and for PD in CKD patients.
Subjects homozygous for allele2
of the IL-1p+3954 and IL-10-889
at higher risk for severe chronic
periodontitis

[45]

[19]

Only IL1B -511/C:T significantly [46]
higher in patients with periodontitis.
t allele of the IL-1p +3953 a
slightly protection against the risk
of periodontitis.

[47]

Positive association between
distribution of IL-1B genotypes and
the risk of periodontitis

IL-1B associated with a reduced
risk of periodontal disease in young
Japanese women

Association of genetic
polymorphisms with risk for
chronic periodontitis in patients
with aortic aneurysmal vascular
diseases

[14]

(28]

(48]

Genetic susceptibility of aggressive
periodontitis within or close to the
IL1R2 locus

Allele C of IL-1B +3954 a risk
factor for chronic periodontitis with
type 2 diabetes

Positive association between
aggressive periodontitis and the
presence of the IL-1A-889, allele 2
polymorphism

[49]

(23]

[50]

Associations of IL-1B
polymorphisms on the severity
of chronic periodontitis in four
different ethnicities

[51]

IL1B +3954 and ILIRN-VNTR
associated with susceptibility to
chronic periodontitis

[24]

Polymorphisms associated with
susceptibility to aggressive
periodontitis

[20]
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. |Author

Kayar et al.

Ribeiro et al.

Wilkins et al.

Mesa et al.

R ey es

Wagaiyu et al.

Majumder et al.

Publ.

year

2015

2016

2017

2017

Mandujano et al. 2018

2018

2019

Jacovlejvic et al. 2020

Kim et al.

2020

de Alencar et al. 2020

Cirelli et al.

She et al.

Pani et al.

Mahendra et al.

Majeed et al.

2020

2021

2021

2021

2021

Population Health condition

Turkish

Brazilian

American

Spanish

Peruvian

Kenyan

Indian

Serbian

Koreans

Brazilian

Brazilian

Chinese

American

Indian

Pakistani

Chronic periodontitis
and adverse pregnancy

outcomes

Aggressive and

chronic periodontitis

Periodontitis and

obesity

Generalized
periodontitis

Chronic periodontitis

Chronic periodontitis

Chronic periodontitis

Apical periodontitis

Periodontitis

Periodontitis

Periodontitis and

diabetes

Chronic periodontitis

Periodontitis

Generalized

periodontitis and

coronary
disease

artery

IL-1 subtype(s) IL-1 SNP(s)

IL-la, IL-1PB
ILIRN

IL-1B, ILIRN
IL-1a, IL-1P
IL-1a,
ILIRN

IL-1B

IL-1a, IL-1P
IL-1a, IL-1P
IL-1B

IL-1B

IL-1a,

ILIR, ILIRN
IL-1a, IL-1P
IL-1a

IL-1p

IL-1B

Chronic periodontitis IL-1f

IL-1B,

IL-1p,

IL-1A +4845,

> IL-1B +3954,

IL-1RN

IL1B-511,
IL1B +3954,
ILIRN- VNTR

IL1A +4845,
IL1B -511,

IL1B —1464,
IL1B —3737,
IL1B +3877,
IL1B +3954

IL1A —889,
IL-1B +3954,
ILIRN 42018

IL-1B +3954

IL-1A -889,
IL-1A +4845,
IL-1B -511,
IL-1B +3954
IL1A -889,
IL1B -31,
IL1B-511,
IL1B + 3954

IL-1B -511

IL-1B +3954

IL1A -88,
IL1B-511,
IL1B +3962,
ILIR +1970,
ILIRN 11100

ILTA —889,
IL1B + 3954

IL1A -889

IL-1B +3954

IL-1B +3954

IL1B +3954

Main finding Ref.

IL-1RN allele 2 increase the risk of
preterm/low birth weight outcome
in women with periodontitis

The IL1B +3954T a risk for
chronic periodontitis particularly

in smokers and females. ILIRN
increased the risk of aggressive
periodontitis. Combinations of the
IL1B + 3954T and IL1RN increase
the risk of chronic periodontitis.

[52]

[25]

Men with waist circumference to
height >50% with polymorphism, at
higher risk for disease progression.
IL-1 SNP positives exhibited earlier
progression of disease

(53]

Polymorphism in IL-1A and/or
IL-1B associated with a higher
likelihood of periodontitis,

which reduced when IL-1RN
polymorphism also present

The presence of allele 2 and the
positive genotype (2-2) greater risk
for chronic periodontitis

IL-1B +3954 in Taitas and IL-
1A-889 in Swahilis and allele 1 at
all four loci associated with chronic
periodontitis in both ethnic groups
Polymorphisms associated with
chronic periodontitis. The best
gene-gene interaction model IL1B-
31 X IL1B+3954 X IL10-819
IL-1B -511 polymorphism
decreases the risk of apical
periodontitis development

[15]

[26]

(27]

[54]

[55]

Polymorphism associated with
increased risk of periodontitis
Polymorphisms in IL1B associated
with periodontitis susceptibility.
Men carrying IL1R polymorphism
greater susceptibility than women
for developing periodontitis

IL1B polymorphism having
individuals significantly less likely
to develop P + T2DM for all
population and mainly for women

[16]

[56]

[57]

Significant association between
polymorphism and chronic
periodontitis

Independent association of both
polymorphism and red complex
bacterial species with increased
IL-1B levels in gingival crevicular
fluid of periodontitis sites

[58]

[59]

Allele frequency different
among patients with generalized
periodontitis with and without
coronary heart disease
Polymorphism associated with
periodontitis

[60]

[17]
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Publ.
year

. |Author

Brodzikowska

et al. 2022
Ozturk et al. 2023
Mo 203
Emulinaetal. 2024

Population Health condition

Polish

Turkish

Iraqi

Latvian

Periodontitis

diabetes

IL-1 subtype(s) IL-1 SNP(s)

(Stage I1I Grade B) IL-1o, IL-1B
Periodontitis

(Stage I1I Grade B/C) IL-1o, IL-1B
Periodontitis IL-1B
Periodontitis in

phenylketonuria and IL-1B

IL-1A-889,
IL-1B +3953

IL-1A —889,
IL-1B +3954

IL-1B +3954

IL-1B +3954

Table 2. Studies reporting no associations between IL-1 polymorphisms and periodontal diseases.

No.

10

55

Author Publ.
year
De Freitas etal. 2007
Fiebig et al. 2008
Geismar et al. 2008

Kaarthikeyan et al. 2009

Siqueira Jretal. 2009
Karasneh et al. 2010
Gayathri et al. 2011
Bascones-

Martinez et al. 2012
Yucel et al. 2013
Auerkari et al. 2013

Population Health condition IL-1 subtype(s) IL-1 SNP(s)

Brazilian

Caucasian

Danish

Indian

Brazilian

Jordanian

Indian

Spanish

Turkish

Indonesian

Generalized
aggressive
periodontitis

Aggressive
periodontitis

Periodontitis with
coronary
heart discase

Chronic
periodontitis

Apical
periodontitis

Chronic and
aggressive
periodontitis

Chronic
periodontitis

Chronic
periodontitis

Aggressive and
chronic
periodontitis

Periodontitis and
C-reactive protein

IL-la

IL-la, IL-1B

IL-la, IL-1B

IL-1B

IL-la, IL-1B

IL-la, IL-1B

IL-la, IL-1B

IL-la, IL-1B

IL-1B

IL-1B

IL-1A -889

1L-1A-4840,
IL-1A -889,
IL-1B+3954,

4 SNPs of introns

IL-1A +4845,
IL-1B -511

IL-1B +3954

IL-1A 889
IL-1B + 3954

IL-1A -889;
IL-1B -511,
-35,+3953;
IL-1RN +8006/
+9589/+11100
IL-1A +4845,
IL-1B+3954

IL-1A +4845,
IL-1B +3954

IL-1B +3954

IL-1B +3954

Main finding Ref.

IL-1B+3953 C/T more predominant
in patients. Reduced susceptibility
to periodontal disease present in
IL-1A-889 and IL-1B+3953 C/C
homozygotic patients

IL-14 polymorphism not associated
with periodontitis. C allele in /-
1B polymorphism more frequent in
healthy individuals.

Allele T could be a protective
factor, while allele C of this
polymorphism could be a risk factor
for periodontitis

[61]

[29]

[62]

Genetic associations

between polymorphism and

oral hygiene assessment in
phenylketonuria and type 1 diabetes
groups

[63]

Main finding Ref.

No association was observed
between generalized aggressive
periodontitis and IL-1A

[72]

No significant association between
IL-1 polymorphisms and aggressive
periodontitis

(73]

No associated between SNPs and
the co-occurrence of coronary heart
disease and periodontitis

No significant association between
IL-1B polymorphism and chronic
periodontitis

No significant association between
IL-1 polymorphisms with post
-treatment apical periodontitis

[74]

[12]

[13]

IL-1 polymorphisms not associated
with either chronic or aggressive
periodontitis

[21]

No association between
polymorphisms and periodontitis
IL-1A polymorphisms not genetic
markers of chronic periodontitis. No
overproduction of IL-1B in gingival
crevicular fluid

No association between
polymorphism and the susceptibility
or severity factor in aggressive
periodontitis. Association of allele 2
frequency and higher percentage of
bleeding on probing sites in chronic
periodontitis

Severe periodontitis associated with
age and smoking but not with the
polymorphisms of IL-1B or CRP in
adult males

[22]

[70]

[68]

[69]



Publ.

No. Author year Population Health condition IL-1 subtype(s) IL-1 SNP(s) Main finding Ref.
Chronic IL1A -889, No association between periodontitis
11 |Zuccarelloetal. 2014 [Italian odontiti IL-1a, IL-1B IL1B +3953/4,  and IL1 gene cluster polymorphisms, [75]
periodonfitis ILIRN +2018  and diet.
Generalized Polymorphism not associated
12 |Barnea et al. 2015 Romanian |aggressive IL-1a IL-1A -889 with susceptibility to generalized [76]
periodontitis aggressive periodontitis
13 Mendoncactal. 2015 Brazilian Periodontitis  TL-1B IL-1B 13954  Polymorphism notan etiological 0\,
factor for periodontitis
IL1A —889 Periodontal disease more severe
. Periodontitis and IL-1a, IL-1B, > in patients with type 2 diabetes
+
14 Deppe etal. 2015 | Caucasians diabetes IL1IRN IL1B +3954, mellitus. No association between [63]
ILIRN . . o
polymorphisms and periodontitis
15 Isaza-Guzman 2016 Colombian Chr.omc N IL-1p IL-1B +3954 No assoc1at.10n betwe.en 6]
et al. periodontitis polymorphism and disease status
Polymorphism not associated
. Chronic 1L-1B +3954, with severe chronic generalized
16 | Arora et al. 2017 Malaysian periodontitis IL-1B IL-1B-511 periodontitis among Malay, Chinese, Ml
and Indians in Malaysia
No difference in the distribution of
- -1B +
17 Igi[zjurek Mochol 2019 Polish Periodontitis IL-1B %1113]3— 5319154’ polymorphisms between patients and |[67]

one of six investigated SNPs were found to be at higher risk of
obesity and exhibited earlier disease progression (Table 1) [53].

The IL-1B +3954 polymorphism has been associated with
severe periodontitis among smokers (Table 1) [69]. Moreover,
the IL-1B +3954T allele has been reported as a risk factor
for chronic periodontitis, particularly in smokers and female
individuals (Table 1) [25]. However, findings across studies
remain inconsistent, as other investigations have reported no
significant correlation between periodontitis and smoking status
for this polymorphism, as well as for ILIB =511 (Table 2) [67].

IL-1 Polymorphisms in Periodontitis and Comorbidi-
ties.

Several studies have investigated the association between
single nucleotide polymorphisms (SNPs) and periodontitis
in the context of systemic diseases. The IL-1a +4845T allele
has been reported to occur more frequently in patients with
concurrent severe periodontitis and coronary heart disease
[1] (Table 1). By contrast, another investigation reported no
significant relationship between the IL-1A +4845 and IL-1B
+3954 polymorphisms and the coexistence of periodontitis and
coronary heart disease [73] (Table 2). Individuals carrying IL-1A
—889 and IL-1B +3954 polymorphisms who experienced acute
myocardial infarction were observed to have a slightly increased
susceptibility to periodontitis [34] (Table 1). Moreover, patients
with aortic aneurysmal vascular disease harboring IL-1A —889,
IL-1B +3954, IL-1B =511, and IL-1RN-VNTR polymorphisms
exhibited a higher risk of developing chronic periodontitis [48].
Differences in the allele frequency of IL-1B +3954 were also
noted among patients with generalized periodontitis depending
on the presence or absence of coronary heart disease [60] (Table
1).

No significant association was reported between diabetes and
the IL-1A —889, IL-1B +3954, or IL-1B =511 polymorphisms in
patients with periodontitis [13] (Table 2). In contrast, the C allele
of IL-1B +3954 was identified in another study as a risk factor
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controls, smokers or non-smokers

for chronic periodontitis among individuals with type 2 diabetes
mellitus [23] (Table 1). Although patients with type 2 diabetes
carrying IL-1A —889, IL-1B +3954, and IL-1RN polymorphisms
exhibited more severe periodontal disease, no direct association
between these polymorphisms and periodontitis was observed
[65] (Table 2). Additionally, genetic associations between
specific polymorphisms and oral hygiene-related parameters
have been described in patients with phenylketonuria and type 1
diabetes [63] (Table 1).

An enhanced inflammatory response was observed in young
adults with plaque-induced gingivitis carrying the IL-1A —889
and IL-1B 43954 polymorphisms [44]. The IL-1A +4845
and IL-1B +3954 variants have also been identified as shared
risk factors for both periodontitis and rheumatoid arthritis
[11]. Furthermore, associations between IL-1B and IL-1RN
polymorphisms and increased susceptibility to periodontitis
have been reported in patients with chronic kidney disease [45]
(Table 1).

Discussion.

The term “aggressive periodontitis” from the old classification
(1999) is retained for consistency with past literature. The 2017
classification of periodontal diseases introduced the concept of
grading, which reflects the rate of disease progression and the
patient’s risk profile. In this context, IL-1 gene polymorphisms
may contribute to individual variability in disease grading by
modulating the magnitude of the host inflammatory response.
Several studies included in this review suggest that carriers
of specific IL-1 variants—particularly IL-1B +3954 and IL-
1A —889—tend to exhibit higher levels of pro-inflammatory
cytokine production, which is associated with increased tissue
destruction and more severe clinical presentation [77]. This
hyper-inflammatory phenotype may translate clinically into
higher-grade periodontitis (Grade B or C), characterized by
faster progression and greater risk of attachment and bone loss.
Furthermore, evidence indicating earlier disease onset and



accelerated progression in individuals with IL-1 polymorphisms
supports their potential role as modifiers of disease grading
rather than mere susceptibility markers. Inconsistencies across
populations highlight that IL-1 polymorphisms alone are not
sufficient to determine grading, but rather act in conjunction
with environmental and systemic risk factors such as smoking,
diabetes, and oral hygiene [2].

Genome-wide association studies (GWAS) do provide
vary valuable data for a better understanding of the genetic
basis of periodontitis [5]. GWAS on different populations
have identified TSNAX-DISCI1 as a risk factor for chronic
periodontitis [78], FCER1G for severe periodontitis [79] and
three SNPs in SIGLEC9 gene region to be genetic risk variants
for periodontitis [80]. In addition, a GWAS study on European-
Americans identified IL37 as a modulator of inflammation in
chronic and aggressive periodontitis, through regulation of IL-
1B expression. This underlies the importance of IL-1 SNPs in
the cascade of events related to inflammatory response [81].

Interleukin polymorphisms have been investigated not only at
the gene level but also at the transcript and protein levels. A
study in an American population reported elevated IL-1p levels
in the gingival crevicular fluid of periodontitis sites [59], while
a Brazilian study demonstrated increased transcript levels of IL-
1A, IL-1B, and IL1RN in individuals carrying the IL1B-511,
IL1B +3954, and IL1RN polymorphisms [45]. Furthermore,
expression of IL-1B +3954 was 12.6-fold higher in non-pregnant
women with periodontal disease compared with those without
the disease. Collectively, these findings suggest a significant
association between IL-1 genotype and the magnitude of the
inflammatory response.

Although findings are not fully consistent, the increased risk of
concomitant periodontal disease with either diabetes, rheumatoid
arthritis, coronary heart disease or myocardial infarction among
individuals carrying IL-1 polymorphisms suggests at least in
part, the existence of a shared genetic components between
periodontal disease and these conditions. Such evidence may
substantially enhance understanding of their potential common
pathogenic mechanisms.

Several of the reviewed studies have examined the association
between IL-1 gene polymorphisms and periodontal disease
across multiple ethnicities or populations. One study evaluated
the severity of chronic periodontitis in relation to IL1B =511,
—1464, —3737, and +3877 polymorphisms among Caucasian,
African American, Hispanic, and Asian individuals recruited in
USA, Chile and China, reporting positive associations across
all ethnic groups [51]. A study conducted in Kenya investigated
four IL-1A and IL-1B polymorphisms in relation to chronic
periodontitis risk in two distinct ethnic groups and identified
IL-1B +3954 in the Taitas and IL-1A —889 in the Swahilis,
as well as allele 1 at all four studied loci, as being associated
with increased disease risk [27]. A study involving three ethnic
groups in Malaysia reported no increased susceptibility to
severe chronic generalized periodontitis associated with IL-1B
+3954 or IL-1B =511 polymorphisms [71].

Several population-based studies conducted in Indian cohorts
have reported that the IL-1B +3954 polymorphism increased
risk of chronic periodontitis [18,23,24], whereas another
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investigation in an Indian population failed to identify any
significant association of IL-1B +3954 with chronic periodontitis
[33].

Collectively, these findings suggest some shared genetic
susceptibility across different populations or among distinct
ethnic groups within the same population. However, the reported
associations remain inconsistent across studies, which limits the
generalizability of the findings even within the same population
or closely related ethnic groups within the same population.

Conclusion.

This review presents relevant evidence on the association
between IL-1 polymorphisms and susceptibility to periodontal
diseases across different populations and ethnic groups.
Collectively, these observations suggest—at least to some
extent—the presence of shared genetic susceptibility across
populations or among different ethnic groups within a given
population.

The reported findings are inconsistent, with variability in
outcomes observed even within the same population. This
variability may partly be attributed to underlying genetic
heterogeneity. In addition, differences in diagnostic criteria,
sample size, and statistical methodologies across studies could
contribute to the reported inconsistencies, particularly among
studies investigating the same ethnic group(s) within a given
population. Future research should focus on developing reliable
prognostic and diagnostic tools for periodontal diseases,
including studying the combined effects of IL-1 polymorphisms
and their role in disease severity and interaction with
environmental and systemic risk factors.
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