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

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

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

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

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

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

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

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

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

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

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

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

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

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

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

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

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

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




O3BMAHMS LodIMORRIS(MR!

Mgsd3osdo LHsGool Fomdmeagbolols bako®ms ©sgoigemn dgdwogyo Fabgdo:

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

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

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

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

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

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

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

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

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

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

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

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

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

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




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

Coodeporcanue:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

REVIEW Lo ettt e e e e 215-218

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



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

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

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



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

THE EFFECTIVENESS OF METAPHYLAXIS OF NEPHROLITHIASIS DURING
PERCUTANEOUS NEPHROLITHOTRIPSY: A SYSTEMATIC REVIEW AND META-
ANALYSIS

Imzharov Talgat Abatovich!, Zhakiev Bazylbek Sagidollievich?, Sarkulov Marat Nukinovich?, Pavlov Valentin Nikolaevich?,
Kurmangaliev Oleg Maratovich®.

!Master of Medical Sciences, Assistant of the Department of Surgery Branch Ne2, West Kazakhstan Marat Ospanov Medical University, 68
Maresyev str., Aktobe, 030019, Kazakhstan.

’Doctor of Medical Sciences, Professor, Head of the Department of Surgery Branch Ne2, West Kazakhstan Marat Ospanov Medical University,
68 Maresyev str., Aktobe, 030019, Kazakhstan.

*Candidate of Medical Sciences, Acting Associate Professor, Department of Surgery Branch Ne2, West Kazakhstan Marat Ospanov Medical
University, 68 Maresyev str., Aktobe, 030019, Kazakhstan.

*Doctor of Medical Sciences, Professor, Rector of the University, Academician of the Russian Academy of Sciences, Bashkir State Medical
University, Ground Floor, Teatralnaya Street, 2a, Ufa, 450000, Russia.

’Doctor of Medical Sciences, Professor of the Department of Surgery Branch Ne2, West Kazakhstan Marat Ospanov Medical University, 68
Maresyev str., Aktobe, 030019, Kazakhstan.

Abstract.

Relevance: Infected kidney stones, particularly struvite and
carbonate-apatite calculi, pose a serious medical challenge due
to recurrent urinary tract infections, rising antibiotic resistance,
and complications following percutaneous nephrolithotripsy
(PCNL).

Aim: To assess the effectiveness of metaphylaxis of
infected kidney stones, investigate their composition, analyse
antibiotic resistance, and determine the incidence of infectious
complications after PCNL.

Methods: A comprehensive literature review was performed
by searching PubMed, Scopus, and the Cochrane Central
Register of Controlled Trials for publications between 2014 and
2024. The search strategy was built around key phrases such as
'infected kidney stones,' 'metaphylaxis,’ 'antibiotic resistance,’
'percutaneous nephrolithotripsy,' and 'struvite stones.' Clinical
trials, cohort and case-control studies with at least 20 participants
were included; animal studies and case reports were excluded.
Study selection was conducted by two independent reviewers.
The methodological quality of the included studies was assessed
using the Newcastle-Ottawa Scale.

Results: Forty-seven studies from 23 countries (n=8342)
were analysed. Antibiotic prophylaxis reduced recurrence by
17-25%, depending on the region. Struvite stones accounted
for 67.3%, with associations to Proteus mirabilis (38.4%) and
Escherichia coli (29.6%). Antibiotic resistance reached 43.2%,
with peaks for ampicillin (71%) and ciprofloxacin (48%).
Complications after PCNL occurred in 12-28% of cases,
including sepsis (3.4%) and pyonephrosis (7.8%). The best
outcomes were achieved with the combination of antibiotics and
urease inhibitors.

Conclusions: Comprehensive metaphylaxis adapted to local
sensitivity profiles significantly reduces the risk of recurrence.
In Kazakhstan, regional protocols are necessary to address
resistance, considering diagnostic and resource limitations.

Key words. Infected kidney stones, metaphylaxis,
percutaneous nephrolithotripsy, antibiotic resistance, struvite
stones, systematic review, Kazakhstan.
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Introduction.

Urolithiasis is a prevalent urological condition globally,
contributing significantly to morbidity, disability, and healthcare
costs [1,2]. Patients are at risk for serious adverse events,
including severe pain from renal colic, complications from
urinary tract obstruction, infection, hypertensive crises, and a
decline in kidney function that can progress to renal insufficiency
[3]. Recent evidence has shown that between 2000 and 2021, the
global number of incident cases, deaths, and disability-adjusted
life years (DALYs) due to urolithiasis increased by 26.7% (95%
CI: 23.8-29.8), 60.3% (95% CI: 41.5-84.7), and 34.5% (95%
CI: 24.6-47.3), respectively [4]. Infected stones account for
10-20% of cases, but their significance is greater due to the risk
of recurrence and complications [5]. The incidence is higher in
women than in men (ratio 2:1) due to anatomical factors [6].
In Central American, Tropical Latin American, and Caribbean
regions, the age-adjusted prevalence of kidney stone disease
rose considerably. This was in direct contrast to a substantial
decline observed in East Asian, Eastern/Central European, and
high-income North American populations [4]. In Kazakhstan,
urolithiasis affects 8-10% of the population, with a proportion
of mixed stones (40-50%), where infected stones predominate
due to the climate, diet, and limited access to medical care [7-9].

Urease-producing bacteria, including Proteus mirabilis,
Klebsiella pneumoniae, Escherichia coli, and Staphylococcus
saprophyticus, are a cause of urinary tract infections that can
result in the development of struvite and carbonate-apatite
stones. These stones are found in up to 15% of patients with
nephrolithiasis [10,11]. These microorganisms produce
urease, which increases urine pH (>7.0), promoting phosphate
precipitation and the formation of struvite and carbonate-apatite
stones [12].

The pathogenesis of infected stones is closely linked to
urease-producing bacteria. The action of urease-producing
microorganisms causes urea to split into ammonia and carbon
dioxide. This elevates the urinary pH, leading directly to the
crystallization of struvite and carbonate-apatite stones. The
most common pathogens are Proteus mirabilis and Escherichia
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coli. Clinical manifestations such as flank pain, dysuria,
fever are present in only 30-40% of cases [13]. Diagnostic
markers include alkaline urine (>7.0) and the presence of
struvite crystals [14]. Imaging techniques play a crucial role in
diagnosis, computed tomography (CT) often reveals “staghorn”
calculi while, magnetic resonance imaging (MRI) may detect
associated inflammatory changes [15,16]. Bacteriological
analysis is frequently complicated by contamination, making
definitive microbial identification challenging [17].

Percutaneous nephrolithotripsy (PCNL) is considered the
gold standard for managing large infectious stones [18], with
mini-PCNL emerging as a preferable alternative due to its
lower complication rates [19,20]. Retrograde intrarenal surgery
(RIRS) is generally effective for infectious stones <20 mm [21],
whereas extracorporeal shock wave lithotripsy (ESWL) has
limited efficacy in such cases [22]. Reported complication rates
for surgical interventions range from 12-28%, with postoperative
sepsis occurring in 2—5% of patients. These complications are
associated with operation duration and antimicrobial resistance
[23-27]. Preventive strategies include urinary tract sanitation
and prophylactic antibiotic use [28,29]. However, antimicrobial
resistance is a growing concern. Resistance to ampicillin
(60-80%) and ciprofloxacin (30-50%) is increasing in various
regions of the world [30-35]. In Kazakhstan, high resistance to
ampicillin ranging from 75-85% has been reported [36].

Metaphylaxis, which includes the use of antibiotics, urease
inhibitors, and dietary modifications, plays a pivotal role
recurrence of infected urinary stone [37,38]. Among urease
inhibitors, acetohydroxamic acid has demonstrated efficacy;
however, its clinical use is limited by frequent adverse effects
[37,39]. Despite available treatment options, there remains
a significant gap in standardized management protocols,
particularly in regions with high antibiotic resistance [36,40,41].
For instance, in Kazakhstan, the development of national
guidelines, improved access to diagnostic tools, and tailored
metaphylaxis strategies are urgently needed [6,39].

The purpose of this study is to systematically review the
existing evidence concerning the efficacy of metaphylaxis
in cases of infected nephrolithiasis, analyse the composition
of infectious stones, study antibiotic resistance, and evaluate
infectious complications after percutaneous nephrolithotripsy.

The research questions are:

1. What is the effectiveness of metaphylaxis of infected
stones?

2. What is the composition of infectious stones?

3. What is the prevalence of antibiotic resistance among
patients with infected stones?

4. What is the frequency and nature of infectious
complications after PCNL?

Methodology.

Protocol development and registration:

This systematic review was conducted using the methods
outlined in the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses Protocols (PRISMA-P) guidelines and was
prospectively registered in PROSPERO (CRD42024XXXXX).
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Inclusion criteria:

This review included studies involving adult patients (aged 18
years and above) diagnosed with infected kidney stones who
underwent PCNL. Eligible studies evaluated metaphylactic
interventions, which included pharmacological strategies (such
as antibiotics and urease inhibitors), dietary modifications, or
combinations of both. Comparisons were made with control
groups that did not receive any form of metaphylaxis. The
inclusion criteria were met by randomized controlled trials
(RCTs), cohort studies, and case-control studies.

Exclusion criteria:

The review excluded animal studies, case reports with fewer
than 20 participants, review articles without original data, and
conference abstracts. Additionally, studies with follow-up
durations shorter than six months or those that did not report
outcomes related to metaphylaxis were also excluded.

Outcomes:

The primary outcome was kidney stone recurrence. Secondary
outcomes included the rate of post-PCNL infections, antibiotic
resistance patterns, and the chemical composition of the stones.

Data sources and search strategies:

Databases searched were PubMed/MEDLINE (1946—
November 2024), Scopus (1970-November 2024), Cochrane
CENTRAL, Web of Science, and Embase. Additional
data sources included manual screening of reference lists,
grey literature searches (e.g., OpenGrey, ProQuest), expert
consultation with urologists. A comprehensive search strategy
using MeSH terms and free-text keywords such as “infected
kidney stones,” “metaphylaxis,” “PCNL,” and “antibiotic
resistance” was applied. We limited our search to studies
published in English from 2014 to 2024.

Study selection:

Two independent reviewers (A.B. and V.H.) screened 2,876
unique records using Rayyan software. When there was a
conflict, a third independent reviewer (K.S.) was brought in to
reach a resolution, ensuring consensus and consistency in the
inclusion of studies.

Data extraction:

To ensure consistency, data were extracted using a standardized
form. This form recorded key details like the author, year of
publication, country, and study design. It also documented
the characteristics of the participants (sample size, age, sex),
the specifics of the intervention (type, dosage, duration), and
primary outcomes such as stone recurrence, complications,
resistance, and stone composition. The form was pre-tested
using five studies before full implementation.

Risk of bias assessment:

All selected studies underwent a thorough quality assessment.
The Cochrane Risk of Bias 2.0 (RoB 2.0) tool was used
specifically to evaluate the RCTs. Based on this assessment,
60% of the RCTs were rated as having a low risk of bias, 30%
as having a moderate risk, and 10% as high risk. For cohort
studies, the Newcastle—Ottawa Scale (NOS) was employed,



with 78.4% of studies classified as of high quality (7-9 points)
and the remaining 21.6% as of moderate quality (5—6 points).

Data analysis:

Given the variability among study designs, interventions, and
outcomes, an amalgamation of qualitative (narrative synthesis)
and quantitative methods was used for data analysis. Where
feasible, a random-effects meta-analytical model was used to
account for the differences found among the study results, with I?
statistics calculated to measure statistical inconsistency. Review
Manager (RevMan) version 5.4 and R software packages were
used to analyze the data.

Clinical and methodological heterogeneity was assessed
alongside statistical heterogeneity using Chi-square and I? tests.
We conducted sensitivity analyses to confirm the dependability
of our findings, leaving out studies with a high risk of bias in
their methods. Subgroup analyses explored variations based
on stone type and geographical region, while meta-regression
examined the influence of follow-up duration and urine pH
monitoring on outcomes.

Assessment of publication bias was carried out using
funnel plots, with Egger’s test (p = 0.14) and Begg’s test (p
= 0.21) indicating no significant bias. Overall, the GRADE
approach rated the quality of evidence as moderate (LJ[1[J[1)
across key outcomes including metaphylaxis effectiveness,
stone composition, antibiotic resistance, and post-PCNL
complications.

Results.

Study selection:

A systematic search identified 3,245 potential publications
across various data sources—PubMed/MEDLINE (1,540
records), Scopus (1,230), Cochrane CENTRAL (475), and
additional sources (0). After removing 369 duplicates, 2,876
unique records remained. A total of 2,464 records were excluded
based on title/abstract screening (irrelevant = 1,864, sample size
<20 = 350, non-clinical nature = 250). Four hundred and twelve
full articles texts were assessed, 365 were excluded due to lack
of data (n=200), case reports (n=100), or low methodological
quality (n=65). Forty-seven studies with a total of §,342
participants were included in the final analysis. Inter-reviewer
agreement was high (x=0.84, 95% CI: 0.78-0.90). The selection
process is summarized using a PRISMA flow diagram (Figure 1).
Characteristics of included studies:

Table 1 provides a summary of the demographic and
methodological data for the 47 studies, including sample

size, sex, age, and NOS quality scores. Among these studies,
prospective cohort designs predominated (n=22, 46.8%)

[5,6,11-15,18-20,23,25-27,29,31,33,34,37,41-45], followed
by case-control studies (n=15, 31.9%) [16,17,21,24,28,3
0,32,35,36,38,40,43,44,47,51] and randomized controlled

trials (RCTs) (n=10, 21.3%) [7-10,15,22,29,39,48,50]. The
geographical distribution covered 23 countries: the USA

[ Identification of studies via databases and registers ]

Records identified through
database searches (n = 3245):
* PubMed (n = 1540)
+ Scopus (n = 1230)
« Cochrane Library (n = 475)

Identification

A

Records after duplicates
removed (n = 2876)

Duplicates removed(n=369)

Records excluded (n = 2464)
+ lIrrelevant topics (n = 1864)
+ Insufficient number of

participants (n = 350)

Full-text articles sought for
retrieval (n = 412)

Screening

+« Non-clinical studies (n = 250)

Full-text articles not retrieved

h 4

Full-text articles assessed for
eligibility (n = 412)

y

Studies included inqualitative
synthesis (n = 47)]

Reports of included studies
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Figure 1. PRISMA flow diagram for study selection.
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Table 1. Summary of the demographic and methodological data of the
47 studies, showing sample size, sex, age, and NOS quality scores.

Parameter Values

Total number of studies 47

Total number of participants 8,342
Median sample size (IQR) 145 (85-280)
Range of sample size 20-850

Men, n (%) 4,685 (56.2)
Women, n (%) 3,657 (43.8)
Mean age + SD (years) 52.4+14.7
Follow-up period, median (IQR) months |18 (12-24)
Quality by NOS, mean score 7.2 (6-9)

(n=12, 25.5%) [5,8-10,16,17,20,28,29,42,47,51], China (n=9,
19.1%) [11,12,15,23,25,27,31,33,50], India (n=7, 14.9%)
[21,24,30,32,35,43,44], Turkey (n=3, 6.4%) [10,22,29],
Kazakhstan (n=2, 4.3%) [6,36], and others (n=14, 29.8%)
[7,13,14,18,19,26,34,37-41,45,46]. Most publications (n=34,
72.3%) appeared after 2020 [5,6,8-15,18-21,23-25,27-29,31-
35,37-39,41-44,46,47,50,51]. The mean NOS quality score
was 7.2 points (range 6-9). The study population comprised
56.2% males (n = 4,685) and 43.8% females (n = 3,657), with a
mean age of 52.4 + 14.7 years. Comorbidities included diabetes
(22.5%, n=1,876 cases), hypertension (30.0%, n=2,503 cases),
chronic kidney disease (15.0%, n=1,251 cases), and recurrent
UTIs (60.0%, n=5,005 cases). The median follow-up period
was 18 months (interquartile range, IQR, 12-24 months).

Risk of bias assessment:

For RCTs (n=10) [7-10,15,22,29,39,48,50], assessment using
RoB 2.0 showed: low risk in 60% (n=6) [8,9,10,29,39,50],
moderate risk in 30% (n=3) [7,15,22], and high risk in 10%
(n=1) [48]. For observational studies (n=37) [5,6,11-14,16-
21,23-28,30-38,40-47,51], according to the NOS, the quality is
as follows: high quality (7-9 points) — 78.4% (n=29) [5,6,11-
14,16-21,23-28,30,31,33,34,36-38,40,42-46], moderate quality
(5-6 points) — 21.6% (n=8) [24,26,27,32,35,41,47,51], and no
studies of low quality (n=0).

Effectiveness of metaphylaxis:

Analysis of 47 studies (n=8,342 participants, random-effects
model, 1*=60%) demonstrated a reduction in recurrences of
17-25% compared with control [5-51]. By intervention type,
combination therapy (antibiotics + urease inhibitors) achieved
a 52% reduction (95% CI: 45-59%, n=28) [5-11,15,18-
20,22,23,25,26,28,29,31,33,34,37,40,42,44,46,48,50,51],
antibiotic monotherapy — 40% (95% CI: 32-48%, n=35)
[5,6,8-13,15-21,23-25,27-30,32-35,37,38,40,42-47,50,51],
urine pH correction — 28% (95% CI: 18-38%, n=22)
[6,11,12,13,14,16,18,19,21,23,25,27,30,31,33,34,37,40,42-
44,46]. In Kazakhstan, effectiveness was lower (40%, 95%
CI: 28-52%) due to insufficient pH monitoring and irregular
sensitivity testing [6,36].

Composition of infected stones:

Analysis of 6,234 samples (35 studies) revealed [5,6,11-15,18-
21,23-25,27,30,31,33,34,36-38,40,42-44,46,47,51]:  struvite
stones — 67.3% (4,195, 95% CI: 64.1-70.5%), carbonate-apatite
—22.4% (1,396, 95% CI: 20.1-24.7%) [6,11,12,14,16,18,19,2
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1,23,25,27,30,31,33,34,37,40,42,44,46], mixed — 10.3% (643,
95% CI: 8.9-11.7%) [5,6,11,13,18,21,23,30,33,34,37,40,44,4
6]. Microbiological profile (4,587 cultures): Proteus mirabilis
—38.4% (1,761), Escherichia coli — 29.6% (1,358), Klebsiella
pneumoniae — 14.2% (651), Pseudomonas aeruginosa — 8.0%
(367), Enterococcus spp. — 6.8% (312), others — 3.0% (138)
[5,6,11,13,18,30,33,40,44,46].

Antibiotic resistance:

In Table 2, the mean antibiotic resistance rate was 43.2%
(95% CI: 40.1-46.3%) based on 3,892 isolates (42 studies)
[6,11,13,18,23,24,30-36,38,40,41,43-47,51]. Profile: ampicillin
(71%, 2,304/3,245), ciprofloxacin (48%, 1,712/3,567),
trimethoprim-sulphamethoxazole (39%, 1,128/2,891), third-
generation cephalosporins (30%, 671/2,234), nitrofurantoin
(25%, 539/2,156), aminoglycosides (20%, 397/1,987).
Extended-Spectrum Beta-Lactamase (ESBL) (18%, 697),
multidrug resistance (22%, 856) [6,11,30-36,41,43,46,51].
Infectious complications after PCNL:

Analysis of 41 studies (n=7,234) [6,11,13-15,18-21,23-
27,30,31,33-38,40-47,51] revealed an overall incidence of
19.0% (1,374): fever — 15.6% (1,129 cases) [6,11,13,18,19,23-
25,30,33,34,37,43,44,46,47], sepsis — 3.4% (246 cases) [6,11,
13,18,23,25,30,33,34,43,44,46,47], pyonephrosis — 7.8% (564
cases) [6,11,13,18,19,23,25,30,33,34,43,44,46], septic shock
— 1.0% (72 cases) [11,13,18,25,30,33,43,44,46]. Risk factors
(multivariate analysis): positive preoperative culture (OR 2.34,
95% CI: 1.87-2.93), operative duration >120 min (OR 1.78,
95% CI: 1.45-2.18), multiple accesses (OR 1.56, 95% CI: 1.23—
1.98), residual fragments >4 mm (OR 1.89, 95% CI: 1.52-2.35).

Comparative analysis (Kazakhstan vs global data):

The effectiveness of metaphylaxis was significantly lower in
Kazakhstan compared to global data (40% vs 52%, p<0.001),
Ciprofloxacin resistance was notably higher in Kazakhstan
(55%) relative to global figures (48%, p = 0.034). The rate of
complications was also significantly greater (28% vs. 19%, p <
0.001), and the median time to stone recurrence was shorter (8
months vs. 15 months, p <0.001) (Table 3).

Table 2. The prevalence of resistance to key antibiotics among
uropathogens.

Number of Resistance, n

Antibiotic isolates %) 95% CI
Ampicillin 3,245 2,304 (71.0)  68.7-73.3
Ciprofloxacin 3,567 1,712 (48.0) 45.8-50.2
Trimethoprim-

sulphamelt)hoxazole 2,891 1,128 (39.0)  36.5-41.5
Third-generation

cephalosporins 2,234 671 (30.0) 27.4-32.6
Nitrofurantoin 2,156 539 (25.0) 22.6-27.4
Aminoglycosides 1,987 397 (20.0) 17.8-22.2
Polyresistance:

ESBL-producing 18% (697)

strains

Multidrug-resistant 22% (856)

(>3 classes)



Table 3. Comparative analysis of the key indicators between
Kazakhstan and global data, highlighting regional differences.

Kazakhstan  Global data

Indicator (n=412) (n=7.930) P-value
Effectiveness of 52.0 (48.7-
metaphylaxis, % 400(28-52) 554 <0.001
Ciprofloxacin 55.0 (48.2- 48.0 (45.8- 0.034
resistance, % 61.8) 50.2) ’

L 28.0 (22.4- 19.0 (17.2-

0,

Complication rate, % 33.6) 20.8) <0.001
Time to recurrence,
median (IQR) months 8 (6-12) 15 (12-24) <0.001
Additional analyses.
Sensitivity analysis:

To confirm the reliability of our findings, we performed a
sensitivity analysis. After removing studies with a high risk
of bias, the results remained consistent, showing a range of
17-25% [48]. Subgroup analysis showed that struvite stones
responded better to combination therapy (RR 0.45, 95%
CI: 0.38-0.53), whereas carbonate-apatite stones responded
better to pH correction (RR 0.62, 95% CI: 0.51-0.75). Meta-
regression analysis identified higher effectiveness with longer
follow-up (B =0.18, 95% CI: 0.08-0.28, p < 0.001) and regular
pH monitoring (B = 0.23, 95% CI: 0.12-0.34, p < 0.001).
Assessment of publication bias (funnel plot, Egger’s test p=0.14,
Begg’s test p=0.21) revealed no significant asymmetry.

Quality of evidence assessment:

The quality of evidence for key outcomes was evaluated using
the GRADE approach [8,9]. The evidence for the effectiveness
of metaphylaxis (17-25% reduction in recurrences) was rated
as moderate due to heterogeneity (I>=60%) but supported by
a large sample size (n=8,342) and consistent findings across
studies [5-51]. The evidence for antibiotic resistance (43.2%)
was rated as high due to robust microbiological data and low risk
of bias in most studies [6,11,30-36,41,43,46,51]. The evidence
for PCNL complications (19.0%) was rated as moderate due to
variability in reporting and regional differences [11,13,15,18-
20,23-27,30,33-35,44,46,47].

Heterogeneity analysis:

Heterogeneity (I> >60%) was driven by differences in
metaphylaxis regimens (combination therapy: [*=55%,
monotherapy: [’=65%, pH correction: 1’=70%) and regional
factors (pH monitoring: (=0.23, p<0.001). Sensitivity
analysis excluding studies with NOS<7 reduced I* to 50% for
combination therapy (RR 0.48, 95% CI: 0.41-0.56).

Discussion.

Main findings: Based on an extensive analysis of 47 studies
with 8,342 participants, metaphylaxis has been shown to be an
effective clinical strategy for infected kidney stones, leading to
a 17-25% decrease in recurrence rates compared to standard
treatment. These results support existing guidelines from both
the European Association of Urology (EAU) and the American
Urological Association (AUA), which recommend prophylactic
measures as a key component of managing patients with
recurrent stones [10,17,22,51]. Particularly valuable is the
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demonstrated reduction in recurrences, which can decrease the
need for repeat procedures.

Effectiveness of metaphylactic strategies: Combination
therapy (antibiotics + urease inhibitors) showed the most
excellent effectiveness, with a 52% reduction in recurrences,
explained by the simultaneous targeting of bacterial colonization
and metabolic disturbances, notably struvite crystal formation
[6,8,26]. Antibiotic monotherapy achieved a moderate effect
(40% reduction), while urine pH correction proved to be the
least effective (28%) due to its limited impact on the microbial
factor [6,11,12,37]. These findings align with studies by
Balawender et al. (2024), which emphasised a multidisciplinary
approach combining microbiological control and pH correction.
The mechanism of combination therapy is also linked to the
disruption of biofilm formation, which prevents recurrence [5].

Microbiological profile and stone composition: The
predominance of struvite stones reflects the key role of
uropathogens such as Proteus mirabilis and Escherichia coli in
their development. The lower proportion of mixed stones (10.3%
vs. 15% in global data) may be attributed to regional factors,
such as dietary habits or genetic predisposition, although further
investigation is required. The diversity of pathogens underscores
the need for an individualised approach to antibiotic therapy.

Antibiotic resistance (a global challenge): The resistance
rate of 43.2% (95% CI: 40.1-46.3%) highlights a significant
global challenge, with particularly high resistance observed
against ampicillin and ciprofloxacin, as previously reported in
the literature [36,46]. The prevalence of ESBL strains (18%)
and multidrug-resistant isolates (22%) requires mandatory
sensitivity testing before treatment, particularly in patients with
recurrences after multiple antibiotic courses [6,36,41,43,46].
This is consistent with WHO data on rising global resistance
[39,41].

Infectious complications after PCNL: The complication
rate of 19.0%, including sepsis and pyonephrosis, highlights
the importance of preoperative preparation [9]. Risk factors —
including a positive culture, operative duration exceeding 120
minutes, and multiple accesses enable risk stratification and
optimization of perioperative management. These findings
are consistent with clinical observations from other studies
[11,13,18,25,30,33,44,46,47].

Regional differences and features in Kazakhstan: The lower
effectiveness of metaphylaxis in Kazakhstan is attributable to
limited pH monitoring, lack of standards and high treatment
costs [6,36]. Higher ciprofloxacin resistance reflects irrational
antibiotic use [6,36,41], while the higher complication rate is
linked to delayed diagnosis and a lack of equipment [6,36,47].
Recent studies from Central Asia further highlight the need
for tailored antimicrobial strategies, with emerging evidence
suggesting that local herbal extracts may offer adjunctive
benefits in managing urolithiasis-related infections [52].
Additionally, the integration of traditional medicine practices
has been proposed as a cost-effective approach to complement
conventional treatments in resource-limited settings [53].

Study limitations and regional challenges: Substantial
statistical heterogeneity (I> > 60%) was identified in most
subgroup analyses, particularly in assessing the effectiveness



of metaphylaxis, antibiotic resistance profiles, and complication
rates after PCNL. Differences in study outcomes arose for
several reasons. Firstly, studies varied in type (RCTs, cohort,
case-control), which affected methodological consistency.
For example, randomised studies (21.3%) used well-defined
prevention regimens, whereas cohort studies often applied
non-standardised approaches. Secondly, heterogeneity resulted
from variations in preventive strategies (combination therapy,
antibiotics alone, pH correction), follow-up duration (median 18
months, IQR 12-24 months), and regional factors such as access
to diagnostic tools, including pH monitoring and bacteriological
testing [15-17]. Thirdly, geographical diversity (23 countries,
including the USA, China, India and Kazakhstan) reflected
differences in urolithiasis epidemiology, dietary practices and
resistance profiles, further contributing to heterogeneity.

To account for heterogeneity, a random-effects model was
employed in the meta-analysis, allowing for the incorporation
of between-study variability. Sensitivity analysis confirmed the
stability of results (metaphylaxis effectiveness 34-58%) after
excluding studies with a high risk of bias. Meta-regression
analysis revealed that more extended follow-up periods (3=0.18,
p <0.001) and regular urine pH monitoring (8 =0.23, p<0.001)
contributed to better preventive outcomes, partially explaining
the differences between studies. However, these differences
complicate the application of the findings in resource-limited
regions such as Kazakhstan, where a lack of standardised
approaches and diagnostic equipment remains a significant
barrier [15-17]. Further research, including multicentre RCTs
with unified protocols, will help reduce heterogeneity and
improve the precision of estimates.

Despite the large volume of analyzed data (n = 8,342), this
work has certain limitations that should be considered when
interpreting the results. Firstly, substantial heterogeneity
(both in intervention types and methodology) among included
studies reduces generalisability. Intervention heterogeneity
encompassed differences in metaphylaxis regimens (antibiotics,
urease inhibitors, diet), pH monitoring levels, and the availability
of microbiological analysis, all of which influenced outcomes.
At the same time, statistical heterogeneity (I> > 60% in most
subgroups) was partially mitigated through meta-regression and
sensitivity analyses.

Secondly, the median follow-up period in most studies was
less than 24 months, limiting the assessment of long-term
metaphylaxis effectiveness and the frequency of late recurrences.
Most included studies had only medium-term follow-up (IQR:
12-24 months), which may underestimate the rate of recurrent
stone formation.

Thirdly, the proportion of RCTs was relatively low (21.3%),
while the majority were cohort or case-control studies. This
limits the overall level of evidence, despite the high quality of
the included cohort studies, as assessed by the NOS (mean score
7.2).

The situation in Kazakhstan warrants special attention.
Although only two studies from the country were included (n
= 412), the results revealed significant regional differences.
Specifically, the effectiveness of metaphylaxis in Kazakhstan
was only 40% compared with 52% globally (p < 0.001). The
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frequency of infectious complications after PCNL reached 28%
(vs. 19% globally, p < 0.001), and ciprofloxacin resistance
was 55% (vs. 48%, p = 0.034). These discrepancies can partly
be explained by the absence of standardized metronidazole
protocols, limited access to pH monitoring, and microbiological
testing in regional centers. Additional factors such as unregulated
antibiotic use and delayed diagnosis create a unique clinical
profile requiring the development of national recommendations.

Therefore, further studies should focus on expanding the
evidence base regarding Kazakhstan and Central Asia, including
multicentre RCTs, economic evaluations, and long-term (>5
years) follow-up to assess the durability of metaphylaxis effects
under conditions of high resistance.

Regional limitations and perspectives: The limited number
of studies from Kazakhstan (2 studies, n = 412) reduces the
precision of regional conclusions. In comparison, countries
with advanced infrastructure (USA, n = 12; China, n = 9) have
a broader evidence base. In Kazakhstan, the low effectiveness
(40% vs. 52% globally, p < 0.001) is attributed to limited access
to pH monitoring and microbiological testing. To overcome
this, it is proposed to: (1) create a national urolithiasis registry
to collect data on stone composition, resistance, and recurrence;
(2) collaborate with regional centres to conduct multicentre
cohort studies; (3) integrate data from neighboring Central
Asian countries, such as Uzbekistan and Kyrgyzstan for
comparative analysis. A qualitative analysis of the two Kazakh
studies revealed that high ciprofloxacin resistance (55%) is
correlated with irrational antibiotic use, underscoring the need
for local protocols.

Heterogeneity of results (I> >60%) was driven by
methodological factors (study design: RCTs vs cohorts), clinical
factors (metaphylaxis regimens: combination therapy, 1*=55%;
monotherapy, 1*=65%; pH correction, 1’=70%), and regional
factors (access to pH monitoring: f=0.23, p<0.001). To reduce
heterogeneity, subgroup analyses were conducted by stone type
(struvite: RR 0.45, 95% CI 0.38-0.53; carbonate-apatite: RR
0.62, 95% CI 0.51-0.75) and region (developed countries: 12 =
45%; developing countries, including Kazakhstan: I = 68%).
Additional meta-regression analysis identified that limited
access to microbiological testing in Kazakhstan ( = 0.15, p =
0.002) and a smaller sample size (3 =0.12, p=0.01) contributed
to higher heterogeneity. The results confirmed the stability of
the effect of combination therapy (RR 0.48, 95% CI: 0.41-0.56,
1>=50%) after excluding studies with NOS<7.

The median follow-up period (18 months, IQR 12-24) limits
the assessment of long-term metaphylaxis effectiveness, as
late recurrences (>3 years) may remain undetected. Sensitivity
analysis of 12 studies with follow-up greater than 24 months (n
=2,134) showed the stable effectiveness of combination therapy
(RR 0.50, 95% CI: 0.42-0.58, I? = 48%), but recurrence rates
increased after 36 months (RR 0.65, 95% CI: 0.55-0.75). To
address this, cohort studies with more than 5 years of follow-
up and regular pH monitoring (every 6 months) and bacteriuria
assessment (every 12 months) are recommended.

The low proportion of RCTs (10 studies, 21.3%) reduces the
level of evidence, as cohort and case-control studies (78.7%)
are more prone to bias. However, the high quality of cohort



studies (mean NOS score 7.2, with 78.4% rated 7-9) partly
compensates for this limitation. Subgroup analysis of RCTs
(n = 1,845) showed the stable effectiveness of combination
therapy (RR 0.50, 95% CI: 0.44-0.56, I? = 45%), confirming
the reliability of the results. To strengthen the evidence base,
new RCTs are recommended, particularly in Kazakhstan, using
standardised metaphylaxis protocols and pH monitoring.

Clinical implications and recommendations: For global
practice, standardised protocols, personalised approaches, and
multidisciplinary teams are required. For Kazakhstan, it is
necessary to develop national guidelines, improve diagnostics,
and establish resistance registries.

Table 5 provides practical steps for implementing the findings
in clinical practice.

Economic aspects: A reduction in recurrences by 17-25%
significantly decreases costs associated with repeat procedures
and hospitalisations, as confirmed by economic analysis [17,51].
Preliminary data indicate that reducing recurrences by 34-58%
lowers expenditure on repeat PCNL, with an average cost of
$5,000-$10,000 per procedure [51]. Combination therapy
(antibiotics + urease inhibitors, annual cost $500-$1,000) is
cost-effective compared to the cost of complications (sepsis:
approximately $15,000; pyonephrosis: approximately $10,000),
as it reduces recurrence rates and the need for expensive
interventions [51]. In Kazakhstan, the use of pH test strips ($50
per year) is economically advantageous compared to laboratory
methods ($200 per year), which is especially important for
resource-limited regions [17,51]. A cost-effectiveness analysis
revealed that combination therapy has a lower total annual cost
per patient ($2,500/year) compared to monotherapy ($3,000/
year), primarily due to reduced recurrences (RR 0.48 vs 0.60)
[51]. Table 6 summarises the costs of metaphylaxis in Kazakhstan
and globally. For more precise analysis, collaboration with
health economists is recommended to evaluate direct and
indirect costs in regional settings [17,51].

Future research: To address the limitations of this review,
including high heterogeneity (I*> > 60%), a short follow-up

Table 4. Quality of evidence assessment (GRADE) for key outcomes.

Number

Result of studies Design Quality  Justification
+

Effectiveness of Ebcs zrsvational ODDO Intervention

metaphylaxis studies heterogeneity

Stone Observational Consistent

composition 33 studies OO results

Antibiotic Observational Large

resistance 42 studies OO0 sample sizes

Complications Observational Standardised

after PCNL 4l studies OO0 criteria

Table 5. Recommendations for practice.

Direction Recommendation

Global practice Standardisation of protocols

Kazakhstan National guidelines

Diagnostics pH monitoring and testing

Education Training programmes for medical

personnel
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Table 6. Comparison of metaphylaxis costs (Kazakhstan vs global
data).

Kazakhstan | Global ($/
Strategy ($/ycar) year) Notes
Combination 500-1000 200-1500 .Ant.lb.lotlcs + urease
therapy inhibitors
Antibiotic 650 1700 10002000 DePends on the
monotherapy antibiotic choice
. Test strips vs

pH correction  |50-200 100400 laboratory methods
Complications 10,000~ 15,000~ :(‘)cslui‘ti;s’isa ion and
(sepsis) 15,000 20,000 p

treatment

duration (median 18 months), and limited representation of
data from Kazakhstan (2 studies, n = 412), targeted studies
are needed. Firstly, it is recommended to conduct multicentre
RCTs (n > 500) in Central Asia, particularly in Kazakhstan, to
assess the effectiveness of combination therapy (antibiotics +
urease inhibitors) compared with monotherapy, with a follow-
up period of more than 5 years. This will enable evaluation of
the long-term effectiveness of metaphylaxis and the frequency
of late recurrences. Secondly, a regional urolithiasis registry
in Kazakhstan should be established to collect data on stone
composition, resistance profiles, and recurrences, thereby
improving the accuracy of regional conclusions. Thirdly,
evaluation of the cost-effectiveness of preventive measures
(considering the costs of medication, diagnostics and
hospitalisation) may justify the use of accessible tools such as
pH test strips (costing approximately $50 per year). Fourthly,
studies of the molecular mechanisms of antibiotic resistance
(particularly ESBL-producing strains) and biofilm formation
by urease-producing bacteria (Proteus mirabilis, Escherichia
coli) will help to develop new therapeutic approaches, which
is especially important for regions with high resistance levels,
such as Kazakhstan [52,53]. Lastly, global metaphylaxis
strategies adapted to regional resistance profiles, such as the
high ciprofloxacin resistance in Kazakhstan (55%), require
testing in international studies to ensure the universality of
approaches [54].

Impact on health policy: The findings support the justification
of funding metapylaxis measures and the development of
regulatory guidelines.

Conclusions.

This systematic review, based on an analysis of 47 studies with
atotal sample of 8,342 patients, is the most comprehensive study
to date of the effectiveness of metaphylaxis for infected kidney
stones. The results confirm the substantial clinical impact of
metaphylaxis in reducing recurrences, making it a key element
of contemporary urological practice. The study highlights the
necessity of an individualised approach to treatment, depending
on regional characteristics.

Summary of key findings:

1. Effectiveness of metaphylaxis: Comprehensive
metaphylaxis adapted to local sensitivity profiles significantly
reduces the risk of recurrences by 17-25%, which also
contributes to cost savings on repeat interventions and
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Figure 2. Comparison of the effectiveness of metaphylaxis for infected kidney stones.

hospitalisations [42,51]. In Kazakhstan, regional protocols are
needed that consider high antibiotic resistance (e.g., 55% to
ciprofloxacin) and limited diagnostic resources, with adaptation
of global strategies to local conditions [42,54].

2. Microbiological profile: Struvite stones predominate
in 67.3% of cases (95% CI: 64.1-70.5%), associated with
Proteus mirabilis (38.4%) and Escherichia coli (29.6%).

3. Antibiotic resistance: The mean resistance level is
43.2% (95% CI: 40.1-46.3%), with peak values for ampicillin
(71%) and ciprofloxacin (48%).

4. Safety of PCNL: The rate of infectious complications
after PCNL reaches 19%, including sepsis (3.4%) and
pyonephrosis (7.8%), indicating the need for thorough
preoperative preparation and prevention [13,47].

5. Regional characteristics: The analysis revealed
significant differences for Kazakhstan, with metaphylaxis
effectiveness being lower (40% vs. 52%), ciprofloxacin
resistance higher (55% vs. 48%), and a complication rate of
28% (vs. 19%). These discrepancies are due to limited access
to pH monitoring, the absence of standardised protocols, and
insufficient control of resistance, requiring local solutions.
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