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Mpearosop

BewTayka wHTenureHumja je codpteep Koju omoryhaBa pavyyHapMma M MawmMHama Aa
06aBsbajy 3apaTKe KOju OOMYHO 3axTeBajy JbYACKY WMHTEAUTEHLUMjY, Kao LWTO CYy: Yyerbe,
AOHOLWEHEe Of/lyKa, pellaBatbe npobnema, Tymauvere WMHPOpPMauWja, CTBapare HOBOT
cagpxaja uta. Maga je nocneftbux roanHa nocrtana HapoUYMTO NONyNapHa, HEKU je Ha3nBajy
rNMaBHOM TEXHONOLWKOM peBonyumnjom Hawer aoba, B ce passuja geueHnjama yHasag,
TayHuje, oa nepecetux rogamHa 20. Beka. Tokom pasBoja BU cmeruBanu cy ce nepuoam
WHTEH3MBHOI pa3BOja M MepuoaM pasovapera M CMakbeHOr MHTepecoBakba. MehyTtum,
YNPKOC M3a30BMMA, HAayYHULM Cy HAacTaBUAU paj Ha pas3Bojy U npumeHu BU. Y meguumuu,
npumeHa B/ 3ay3mnma cse Behe mecTo. bpojHe cy moryhHocTu rae npumeHa BU morke nomohu
Y AOHOLWeEHY 04/1YKa M aHaNn3uM nogataka a 3axBasbyjyhu cBojoj cBe0H6MXBAaTHOCTW.
Hedponornja Huje nsyseta u3 octanmx rpaHa Hayke M meauumHe. Cyoyasajyhu ce ca
Hajsehnm nsasoBuma y HedppoOrmjn, a To je paHa AMjarHo3a, NpPoLeHa pusnKa, npeasuhare
HanpegoBara 6onecTn, agekBaTHAa aHanM3a nofaTaka W MHAMBUAYyaNM3auumja neyerba-
HeppoNo3n o4veKyjy Aa um y Tome moxe nomohu ynpaso BU. Osum cvmnosmjymom cy
CyMMpaHA 3Hara O npumeHn BU y Hekum Hajuewhum 6ybpexkHMM o060/berMMA:
rnomepynoHedputucy, AujabetecHoj Hedponatuju, uHbeKumjama MoKpahHux nyTesa,
TPAHCNNAHTaUMjWU, XPOHUYHO] cnabocTtn Bybpera anm m TOKOM NpUMeHe Xxemopujanuse u
neputoHeymcKke aujanmse. NMpukasnuma cayyajeBa unsb je 6M0 ga ce noKaxe npumeHa BU y
HenocpeaHoj NPaKcK, Ha KOHKpPeTHOM H6onecHuKy. Mako je o wupe npumeHe BU notpebHo
jow nyHo npepycnosa, obpasoBatbe Hepponora je OCHOBHWU NPenyCNOB HEHE KPUTUYKe
npumeHe.

Preface

Artificial intelligence is software that allows computers and machines to perform tasks that
usually require human intelligence, such as: learning, decision-making, problem solving,
interpreting information, creating new content, etc. Although it has become particularly
popularin recent years, some call it the main technological revolution of our time, Al has been
developing for decades, more precisely, since the 1950s. During the development of Al,
periods of intensive development alternated with periods of disappointment and decreased
interest. However, despite the challenges, scientists have continued to work on the
development and application of Al. In medicine, the application of Al is taking an increasingly
important place. There are numerous opportunities where the application of Al can help in
decision-making and data analysis, thanks to its comprehensiveness. Nephrology is not
exempt from other branches of science and medicine. Facing the biggest challenges in
nephrology, namely early diagnosis, risk assessment, prediction of disease progression,
adequate data analysis and individualization of treatment, nephrologists expect that VI can
help them with the above-mentioned challenges. This symposium summarized the
knowledge about Al in some of the most common kidney diseases: glomerulonephritis,
diabetic nephropathy, urinary tract infections, transplantation, chronic kidney failure, but also
during the use of hemodialysis and peritoneal dialysis. Case reports demonstrated the use of
Al in daily practice, on a specific patient. Although many prerequisites are still needed, the
education of nephrologists is the basic prerequisite for critical use of Al.
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MHOBALUMWMIE, HOBE TEXOJ1IOTUJE U HOBA EPA KTUHUYKE MEAULIUHE

Hapa Aumkosuh

MeoduyuHcku ¢hakynmem, YHusep3umem y beozpady
Akademuja meduyuHcKux Hayka Cprickoe ekapckoe opywmaea

BewTayka nHtenureHumja (BU) y Hedpponorvju mma 3a un/b Aa UCTPAXKMU HbeHY NPUMEHY Y
AnjarHoctuum, npeasuhary pusnKa, onTMmMM3aumju nedera u npahery nauunjeHaTta. Mako
noctoje 6pPojHM M3a30BM U €TMYKA pa3maTparba NOBe3aHa ca HeHOM NpumeHom, obnact BU
MMa OrpomMaH MoTeHUMjan y pa3Bojy Hedponorvje u oTBaparby nyta 3a eduKacaH u
nepcoHann3oBaH NPUCTYN NauuMjeHTUMa ca bybpexHum 6onectuma.

Mogenn ,,MalMHCKOT y4Yerba” Mory aHanansupatu orpomaH 6poj nogataka 0 NaunjeHTMma,
YyK/bydyjyhn nabopatopujcke pesyntate, mMeguMuMHCKe CHUMKe, PH Hanase u KAMHUYKe
benewke, Kako 6u oTKkpuan nopemehaje nosesaHe ca 6ybpesmma. O npumeHe BU Hajsuwe
Ce o4YeKyje y HEKONMKO 0bnacTu.

OMMKC aHanu13a 3a MaeHTMPUKaLMjy reHeTCKMX BapmjaHT1 NoBe3aHmx ca bonectnma bybpera
M npoyyaBarbe nporpecuje 6onectm u oarosopa Ha nevyere. KacHe gujarHose yecto cy
pe3ynTat MynTMPaKTOPCKOr y3poKka owTeherwa bybpera ca cnoxeHMm u npeknanajyhum
deHoTUNoBMMA. MaKo ce MHOTM reHun yK/bydeHn y bonectn bybpera Kopucte y KAMHUYKOM
neyerby, KOMOUHAUMja OMUKC meToae ca BU y KNAMHWYKO] AMjarHOCTMLM M HE3M naunjeHaTa
jow yBeK Hema A0BOJ/bHO A0Kasa [1]

MNepcoHanuM3oBaHa M npeuusHa MeAULMHA, T4e KAWMHUYKM CUCTEMM 33 NOAPLUKY
oanyumsarby (CDSS) M NpeaAnKTUBHU aHANUTUYKM MOAENM UHTETPULLY MONEKYIapHE NoaaTKe
ca MeAMUMHCKMM NOAALMMA U HAYMHOM KMBOTA U MOTY MAEHTUPUKOBATU PU3KK 04 BonecTn
Kog, nojeAMHaLa U NpPoOMOBMCATU MEPCOHANM30BAH TpeTMaH. Hekn og Tmx cuctema cy seh
npuxsaheHn op ctpaHe EMA jyHa 2021. roauHe (iBox cuctem 6opoBatba, Predigraft
(https://www.predict4health.com/solution/doctors) n UNOS esugeHumja o npahemy
TpaHcnnaHTaumje opraHa (https://unos.org/solutions/organ-tracking).

MNepcoHanusoBaHa Aujanusa Takohe KOPUCTM NPeaHOCTU CBE pPasBMjeHMjUX cUMcTema 3a
npaherwe Kako 6W aHanuMsmpana M OTKpuaa paHe 3Hake npeontepeherwa TeyHowhy,
eneKkTponuTckor aucbanaHca M ao3uparba NekoBa Kopuwherwem HocuBux ypehaja u
anauvKaunja 3a nameTHe TenedoHe [2].

DOurutanHa naronoruja (ON) - aurutanusaumnja PH cnajooBa omoryhaesa natonosuma aa
npernegajy Civke BUCOKe pe3onyumje Ha padyHapuma u y3 HanpeaHy aHanausy nobosbliajy
ANjarHOCTUYKY MNPEUU3HOCT, CMakbe BapujabunHocT mamehy nocmartpayva m nobosbuiajy
noy34aHOCT NAaTO/IOLWKMX U3BELUTAja.

UctpaxkuBare ¢aKTtopa pusMKa 3a ogpeheHe b6onectm u akytHe pgorahaje, Kao wTo je
naeHTUdMKaumja GaktTopa pusmMKa 3a TEWKO aKyTHO owTehere bybpera Kog naumjeHaTta ca



aKYTHUM MHPAPKTOM MMOKApAa.

OTKpuBarbe HOBUX J/IEKOBA, MAEHTUPUKaLMja NOTEHUMjaNHUX KaHAMAATa 33 JIeKoBe,
npeasuharbe bnxoe epMKacHOCTU, M3beraBarbe HENOTPEOHMX KAMHUYKUX UCIUTUBAHA U
OTKpMBakbe HeXKes/beHnx edpeKaTa IeKoBa.

OnTumu3saumja pecypca: nogaTak o 6pojy nauujeHata, noTpebHMX pecypca M ApPYyrum
daKTOpUMa KOju NoMarKy 34paBCTBEHMM yCTaHOBaMa Aa Nobosbluajy epMKacHOCT U CMakbe
TpOLLKOBE.

Cuctemu 3a npahemre 3acHoBaHM Ha BU Hyae yBua, y onwTe 34paB/be NaumjeHaTa y peasHom
BpemeHy. KOHTUHYyMpaHOo npahere BUTaNHMX 3HAKOBA, 1abOPATOPMjCKMX M NoAaTaKa Apyrux
nopgartaka ca Hocueux ypehaja moke NpyKuTn cBeobyxBaTaH yBUA, Y CTatba NALKUjeHTA U paHO
OTKpMBar€ KOMM/MKALMjA Koje 3axTeBajy MHTepBeHumjy [3].

NoTteHumMjanHe npenpeke y npumeHn BU. Muwberse nekapa o npumeHun BU je nogesmeHo.
[OK cy HeKn BeoMa NO3UTUBHW, APYrN CY MULW/bEHA Aa NeKapu He Tpeba ga byay mehy
npeuMa Koju he 6UTK HeHU KopucHUuM (,,wait and see”). Jlekapwu cy yrnaBHOM cariacHu ga
je B/ HajnpumeH/bUBUja Y pagmMonornju, NPUMapHoj 34paBCTBEHO] 3aLWITUTW, NATONOIUjU.
MHoro matbu 6poj neKkapa 3aroBapa eHy NPUMeEHY Y KIMHUYKOj MeanLUMHN. OCHOBHA CyMHba
Ce OAHOCM HA YrpoKaBakbe CAMOCTA/IHOCTM fieKapa M MOryhHOCT fneKkapcKe rpeLuke.
HeonxogHu cy 6pojHuM Kopauu Koje Tpeba ycarnacutm npe npumeHe BW a npe csera
obe3beaunTu:

® npuBaTHOCT bonecHMKa

® CarslacHOCT 60NeCHMKaA 32 NPUMEHY BeLUTauyKe MHTeUreHumje

® KBa/IUTET M TAYHOCTM NOAATaKa

® TEexHO/IOWKY MHPPACTPYKTYpPY

e 00yKy M KHTUHYMpPAHY NOAPLLKY KOPUCHMKA

® yCariaweHoCT KOPUCHMKA Ca HOCMOLUMMA 34PaBCTBEHOr CUCTEMA 3eMJbe.

Y cBeMy HaBeaeHOM, Hedponorvja nma 3ajeHUYKe Lu/beBe ca OCTaIMM rpaHaMa meanumHe
a Hedpponosu Tpeba aa byay jeAHaAKO yK/byYeHW y pa3Boj U npumeHy BU y cuctemy 3apaBscTsa.

Nutepartypa:

1. Grobe N, Scheiber J, Zhang H, Garbe C, Wang X. Omics and Artificial Intelligence in
kidney diseases. Adv Kidney Dis Health 2023; 30(1):47-52. https://
doi.org/10.1053/j.akdh.2022.11.005.

2. Hueso M, Vellido A, Montero N, Barbieri C, Ramos R, Angoso M, et al. Artificial
Intelligence for the Artificial Kidney: pointers to the future of a personalized
hemodialysis therapy. Kidney Dis (Basel) 2018; 4(1):1-9.
https://doi.org/10.1159/000486394.

3. FengC, Liu F. Artificial intelligence in renal pathology: current status and future.
Biomol Biomed 2023; 23(2):225-34. https://doi.org/10.17305/ bjbms.2022.8318.
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INNOVATION, NEW TECHNOLOGIES AND A NEW ERA OF CLINICAL MEDICINE

Nada Dimkovié

Faculty of Medicine, University of Belgrade
Academy of Medical Sciences of the Serbian Medical Society

Artificial intelligence (Al) in nephrology aims to explore its application in diagnostics, risk
prediction, treatment optimization and patient monitoring. Although there are numerous
challenges and ethical considerations associated with its application, the field of Al has
enormous potential in the development of nephrology and paving the way for an efficient
and personalized approach to patients with kidney diseases.

Machine learning models can analyze a huge amount of patient data, including laboratory
results, medical images, PH findings and clinical notes, to detect kidney-related disorders. The
application of Al is most expected in several areas.

Omics analysis to identify genetic variants associated with kidney disease and study disease
progression and response to treatment. Late diagnoses are often the result of multifactorial
causes of kidney damage with complex and overlapping phenotypes. Although many genes
involved in kidney disease are used in clinical treatment, the combination of omics methods
with Al in clinical diagnostics and patient care is still lacking in evidence [1].

Personalized and precision medicine, where clinical decision support systems (CDSS) and
predictive analytical models integrate molecular data with medical and lifestyle data and can
identify disease risk in individuals and promote personalized treatment. Some of these
systems have already been accepted by the EMA in June 2021 (iBox scoring system, Predigraft
(https://www.predict4health.com/solution/doctors) and UNOS Organ Transplant Tracking
Registry (https://unos.org/solutions/organ-tracking).

Personalized dialysis also takes advantage of increasingly sophisticated monitoring systems
to analyze and detect early signs of fluid overload, electrolyte imbalance and medication
dosing using wearable devices and smartphone apps [2].

Digital Pathology (DP) - Digitization of PH slides allows pathologists to review high-resolution
images on computers and with advanced analysis improve diagnostic accuracy, reduce
interobserver variability and improve the reliability of pathology reports.

Investigating risk factors for specific diseases and acute events, such as identifying risk factors
for severe acute kidney damage in patients with acute myocardial infarction.

Discovery of new drugs, identification of potential drug candidates, prediction of their
efficacy, avoidance of unnecessary clinical trials, and detection of adverse drug reactions.

11



Resource optimization: data on the number of patients, required resources, and other factors
that help healthcare institutions improve efficiency and reduce costs.

Monitoring systems based on artificial intelligence offer real-time insight into the overall
health of patients. Continuous monitoring of vital signs, laboratory data, and other data from
wearable devices can provide comprehensive insight into patient conditions and early
detection of complications requiring intervention [3].

Potential barriers to the use of Al. Physicians’ opinions on the use of Al are divided. While
some are very positive, others are of the opinion that physicians should not be among the
first to be its users (‘,wait and see’’). Physicians are mostly agree that Al is most applicable in
radiology, primary health care, pathology. A much smaller number of doctors advocate its
application in clinical medicine. The main doubt is related to the threat to the independence
of doctors and the possibility of medical error. Numerous steps are necessary that need to be
agreed upon before the application of Al, and above all to ensure:

e patient privacy

e patient consent to the application of Al

e data quality and accuracy

e technological infrastructure

e training and continuous user support

e user compliance with the country's health system.

In all of the above, nephrology has common goals with other branches of medicine, and
nephrologists should be equally involved in the development and application of Al in the
health system.

References:

1. Grobe N, Scheiber J, Zhang H, Garbe C, Wang X. Omics and Artificial Intelligence in
kidney diseases. Adv Kidney Dis Health 2023; 30(1):47-52. https://
doi.org/10.1053/j.akdh.2022.11.005.

2. Hueso M, Vellido A, Montero N, Barbieri C, Ramos R, Angoso M, et al. Artificial
Intelligence for the Artificial Kidney: pointers to the future of a personalized
hemodialysis therapy. Kidney Dis (Basel) 2018; 4(1):1-9.
https://doi.org/10.1159/000486394.

3. FengC, Liu F. Artificial intelligence in renal pathology: current status and future.
Biomol Biomed 2023; 23(2):225-34. https://doi.org/10.17305/ bjbms.2022.8318.
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BELWUTAYKA UHTETUTEHUWUIA Y TNTOMEPYJNICKUM BONTECTUMA
(/gA HedponaThja, nynyc HeppuUTUC)

AnekcaHaap JaHkosuh!?

IKnuHu4ko odesverbe 3a Heghponozujy u nopemehaje memabonusma ca dujanuzom “Tpog. dp
Bacunuje JosaHosuh”, KbL| 3se3dapa, beoepad

2MeduuyuHcKu ghakynamem, YHusepaumem y beozpady, Cpbuja

BewTayka uHTenureHumja (BU) je rpaHa HayKe Koja omoryhaBa ga MaluMHe OMOHalajy
JbYACKY KOTHUUWjY, Aa MUCAE, yde, Pe30OHyjy M MOHallajy ce y CKaagy ca NpeTrxogHum
nckycteom [1]. Tpu ocHoBHe BpcTe BU cy: mawmMHCKO yyerbe, poboTMKa M npouecympare
je3urKa, o4, KOjuX je MaMHCKO y4Yerbe HajnpumeH/buBnje y Hepponorujm [1].

JepaH mopaen Hactao kKopuwhersem BU, Internatonal IgA nephropathy Risk prediction Tool, ce
Beh LWMPOKO Npumersyje y KAMHWYKOj npakcn. OH cnyXu ga ce npeasuam Kaga he Kopg
H6onecHMKa ca HOBOAWjarHOCTUKOBAHOM IgA HedponaTujom Aohu A0 cMmatbera NpoLuereHe
jaumHe rnomepyncke duntpaumje (JIP) 3a 50%. Y mopen ce yspcte cnegehm nogaum o
6onecHUKy y TpeHyTKy buoncuje: MEST ckop (HaBoauM ce y NATOXMCTO/IOWIKOM Hanasy
buoncunje 6ybpera), Kopuwherwe MMyHOCynpecuBHe Tepanuje, Kopuwhere MHXMOBUTOpPA
aHrMOTeH3MH-KOHBepPTYjyher eH3Mma, paca, CTapoCT, BPeAHOCT Cpefter apTepujcKor KpBHOT
NPUTUCKA, 24-4acOBHA MPOTEMHYPUja M MPOLEHEHA jauMHA TIOMepy/cKa duaTpaunje no
CKD-EPI dpopmynu [2]. O63upom pa je IgA HedponaTnja 6onect Koja ce npeseHTyje Beoma
BapWjabMNHOM KAMHMYKOM CIMKOM, XMCTOMATO/IOWKMM Hana3om, O4rOBOPOM Ha Tepanujy u
PU3MKOM 33 pa3BOj TepMMHaHe bybpexxHe cnabocTu, noaaTtak Koju ce Aobuja Kopuwherem
OBOr MOAeNIa HUje NoajeaHAKo 3HaYajaH 3a cee Honecnke, 063MpPoM Aa je BPEMEHCKN OKBUP
Y KOjeM je mogen BanvaaH AMMUTUPaH Ha 5 roanHa. Takohe, n3padyHasa ce Camo y TPEHYTKY
buoncuje, AOK NpomeHe HacTane TOKoM npaherba HGONecCHWMKa He Mory KopurosaTwu
MHULKMjaNHY NpeanKkumjy.

BonecHuum ca cuctemckum eputemcknum nynycom (CEJT) u KAMHUYKMM M NabopaTopmjcKum
3HaumMma adekunje bybpera y cknony oBe aytoumyHe b6osnectyu noasprasajy ce buoncujm
bybpera y un/by ogpehumsarba Knace nynyc HeppuTtuca (/IH), Kako 6u ce ce Ha ocHOBY Tora
oApeauna Aasba MUMyHocynpecuBHa Tepnnja. O63upom ga 6onecHnum ca CEJ/T mory umaTtu u
XemMaTonolwkKe maHudectaumnje (aHTMOCHONMNNAHM CUHAPOM, CHUXKEH Bpoj TpombouuTa)
WTO crnaga y penaTmBHe KOHTpauHAMKauumje 3a m3sBohewe buoncuje bybpera, Kpeupare
moaena B/ Kog 6onecHuKa ca nynyc Hedputucom (/1H) je HajBMLe MWNO y NpaBLy NOKyLLaja
nporHose BpcTte JIH 6e3 ussohera 6uoncuje. JegaH on npsux je 6Mo nokywaj TaHra u
capagHuka u3 2018, pga Ha ocHoBy 32 KAMHWYKO-nabopatopujcke Bapujabne nokyuwajy
npeasuaetTv knacy JIH [3]. nak, ToTanHa npeunsHocT ABa pa3nmyunTta BU moaena 3a knace 3
n 4 je 6una oko 60%, a 3a Knace 2 U 5 1 HUXKa (Tabena 1).
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Tabena 1. Npeasuhare knace CEJ1 Ha ocHOBY ABa moaena

Three-classification Random
Forest Model (accuracy)

Two-classification Random
Forest Model (accuracy)

Knaca 2 0.537 0.562

Knaca3dni4 0.562 0.637

Knaca 5 0.401 0.610
3aK/byyaK

MNako ce unHu ga he ce BU HajBuLLIe KOPUCTUTU Y NAaTOXUCTONOTUjU, Kpenpatse NpeanKTUBHUX
mopaena y3 nomoh BM 6u morno Hahu cBoje 3Ha4yajHO mecTo y Hedponormju, obsmpom aa
MOTY MPYXUTU OArOBOPE HA 3HAYajHa NUTaka KOja NOCTaB/bajy HONECHMUM Ca PA3ANYUTUM
BpcTama rnomepynoHedputuca: ,Kako hy pearosatu Ha Tepanujy?“ u ,[da nn hy gohun ago
Avjanunse?“. Y3 nomoh mogena BU ca TauyHo oapeheHum CTeNeHOM CUTrYPHOCTU nekapu he
mohu 1 ga m oarospe Ha oBa NUTaHLA.

Nutepartypa:

1. Singh P, Goyal L, Mallick D, Surani SR, Kaushik N, Chandramonah D, et al. Artificial
Intelligence in Nephrology: Clinical Applications and Challenges. Kidney Med 2024; 7(1):
100927. doi: 10.1016/j.xkme.2024.100927.

2. Barbour SJ, Coppo R, Zhang H, Zhi-Hong L, Yusuke S, Keiicki M, et al. Evaluating a New
International Risk-Prediction Tool in IgA Nephropathy. JAMA Intern Med 2019;

179(7):942-52. d0i:10.1001/jamainternmed.2019.0600.

3. Tang, Zhang W, Zhu M, Zheng L, Xie L, Yao Z, et al. Lupus nephritis pathology prediction

with clinical indices. Sci Rep 2018; 8(1):10231. doi: 10.1038/s41598-018-28611-7.
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ARTIFICIAL INTELLIGENCE IN GLOMERULAR DISEASES (IgA nephropathy, lupus nephritis)
Aleksandar Jankovié2
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Jovanovi¢”, KBC Zvezdara, Belgrade
2Faculty of Medicine, University of Belgrade, Serbia

Artificial intelligence (Al) is a science that enables machines to mimic human cognition, such
as thinking, learning, reasoning, and behaving based on previous experience [1]. The three
main types of Al are: machine learning, robotics, and language processing, with machine
learning being the most widely used in nephrology [1].

One Al model, the International IgA Nephropathy Risk Prediction Tool, is already widely used
in clinical practice for predicting the moment when patient with newly diagnosed IgA
nephropathy will experience a 50% decline in estimated glomerular filtration rate (eGFR). The
following patient data at the time of biopsy are included in the model: MEST score (reported
in the histopathological findings of the kidney biopsy), use of immunosuppressive therapy,
use of angiotensin-converting enzyme inhibitors, race, age, mean arterial blood pressure, 24-
hour proteinuria, and estimated glomerular filtration rate according to the CKD-EPI formula
[2]. Given that IgA nephropathy is a disease that presents with a highly variable clinical
picture, histopathological findings, response to therapy, and risk for developing end-stage
renal disease, the data obtained using this model are not equally significant for all patients,
given that the time frame in which the model is valid is limited to 5 years. Also, it is calculated
only at the time of biopsy, while changes that occur during patient follow-up cannot correct
the initial prediction.

Patients with systemic lupus erythematosus (SLE) and clinical and laboratory signs of kidney
involvement as part of this autoimmune disease should undergo a kidney biopsy to determine
the class of lupus nephritis (LN), in order to determine further immunosuppressive therapy
based on this. Considering that patients with SLE may also have hematological manifestations
(antiphospholipid syndrome, low platelet count), which are relative contraindications for
performing a kidney biopsy, the creation of a Al model for patients with lupus nephritis (LN)
has mostly been aimed at trying to predict the type of LN without performing biopsy. One of
the first attempts was performed by Tang et al. in 2018th when they created different models
trying to predict the class of LN based on 32 clinical and laboratory variables [3]. However,
the total accuracy of the two different VI models for classes 3 and 4 was around 60%, and for
classes 2 and 5 even lower (Table 1).

Table 1. Prediction of SEL class based on two models

Three-classification Random | Two-classification Random
Forest Model (accuracy) Forest Model (accuracy)
Class 2 0.537 0.562
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Class3and 4 0.562 0.637
Class 5 0.401 0.610

Conclusion

Although it seems that Al will be used the most in histopathology, the creation of predictive
models with the help of Al could find its significant place in nephrology, since these models
can provide answers to important questions asked by patients with different types of
glomerulonephritis: "How will | respond to therapy?", "Will | end up on dialysis?". With the
help of Al models with a precisely determined degree of certainty, doctors will be able to
answer these questions.

References:

1. Singh P, Goyal L, Mallick D, Surani SR, Kaushik N, Chandramonah D, et al. Artificial
Intelligence in Nephrology: Clinical Applications and Challenges. Kidney Med 2024;
7(1): 100927. doi: 10.1016/j.xkme.2024.100927.

2. Barbour SJ, Coppo R, Zhang H, Zhi-Hong L, Yusuke S, Keiicki M, et al. Evaluating a New
International Risk-Prediction Tool in IgA Nephropathy. JAMA Intern Med 2019;
179(7):942-52. doi:10.1001/jamainternmed.2019.0600.

3. Tang Y, Zhang W, Zhu M, Zheng L, Xie L, Yao Z, et al. Lupus nephritis pathology
prediction with clinical indices. Sci Rep 2018; 8(1):10231. doi: 10.1038/s41598-018-
28611-7.
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BELUTAYKA MHTENUTEHUWUIA U TNTOMEPY/ZTIOHE®PUTUC- NPUKA3 CZTYHAIA

Topopos Cakuh B, Jankosuh A2 NamjaHosuh T,22 Bjepos J,%? Bynatosuh A,*2 Bypuh N,%2
Haymosuh P.12

IKnuHu4ko odemere 3a Hehponozujy u nopemehaje memabonusma ca dujanuzom “Mpodp.
Op Bacunuje JosaHosuh”, KbL| 3se3dapa, beoepad
2MeduuyuHcKu ghakynmem, YHusepaumem y beozpady, Cpbuja

Yeopa

Mocneawunx roamHa, NpMMeHa BeluTauyke uHTenureHumje (BU) y Hedponoruju nocraje cee
3HaYajHMja. BennKkun noTeHumMjan ce BUAM y aHaNM3M NAaTOXMCTONOLWKMX NpenapaTta AobunjeHnx
6uoncujom 6ybpera [1]. Pa3BujeHn cy moaenu 3a gMjarHOCTMKOBake YeTupu Hajuewha tMna
rMoMepyncknux  bonectn: ¢doOKanaHO-CErMeHTHe  [IOMEepPYy/aoCcKaepo3e, MmembpaHcke
HedponaTtuje, IgA Hedponatuje n H6onectM MUHMMANHUX NpomeHa [2]. KpeupaHu cy u
mozenu 3a gubepeHumjaumjy HeKMX rnomepynckux bonectu: gujabetecHe HedpponaTtnje n IgA
HedponaTuje [3]. OBN mogenm mory nomohu NaTono3mMma y CBakoAHEBHOM paay, aaun ux joL
YBEK HE MOTY 3aMEeHUTH.

Mpukas cayyaja

bonecHnk O.M, 1982. roguwte n3 beorpaga, 6e3 nperxogHe aHamHese o 6ybperkHOj
b6onectn, No NpBM NyT ce jaBuo Hedponory 36or 3amaparba U OTMUarba Hory. YpaheHe
nabopaTopujcka aHanM3e yKasasne cy Ha HedpoTCKM cMHAPOM (NpoTenHypuja, NT ao 8,2/24h,
xunoanbymumHemuja 25 g/l n xunepannugemuja- xonectepon 10 mmol/l v Tpurnmuepmnam 5,5
mmol/l). bybpexHa ¢yHKuMja je 6buna HopmanHa (elf®P 98 ml/min), BupycHU mapkepu
HeraTMBHW UMYHO/OLLKE aHanuse y rpaHmuama Hopmane (ANA, ANCA) n cHuxkeH IgG (3,3 g/l).
YnTpaBy4yHn Hanas bybpera je 60 HOpmanaH. JleyeH AnypeTvunmma U PeHONPOTEKTUBHOM
Tepanunjom.

NpBa 6uoncuja 6ybpera y apyroj yctaHosu (jaHyap 2017): me3saHrnonponudepatnsHm GN,
non-IgA.

Tepanuja: kopTukoctepomnam (CS) nepopanHo + UmyHpaH (6e3 edekrta), CS + LinknocnopuH
(napumjanHa pemucwmja, NT 2.5gr/24h). Octana Tepanunja: MoHonpun 2x20mg, Metungona
2x25 mg, KapgmonupuH 1x100 mg, Atopuc 1x10 mg, Honnasa 1x40 mg.

Pebuocnuja 6ybpera jaHyapa 2020 36or noropwarba 060necTn: Hana3z oArosapa
membpaHonponndepatnsHom GN. KMctoBpemeHO ce peructpyje noropwarbe bybpexHe
oyHKUMje (eTPP 147ml/min). UcnuTmBaH y npasuy cekyHaapHor GN: MSCT rpyaHor Kowa,
E3odaroractpoayoneHoOCKONMja U KONIOHOCKONMja, Hanas He yKa3lyje Ha CeKyHaapHy bonecrt.
HactaB/beHa fAoTagawra Tepanuja (oayctano ce of eHAoKcaHa 36or noTeHuujanHor
NOTOMCTBA).

Hdeuembpa 2023. roanHe, noropluakse Hactano nocne oboberwba KOBUA-19. MpumsbeH y KbL,
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3Be3gapa no npsu nyT. Slabopatopujcke aHanmse: sCr 307 umol/l, sUrea 25,5 mmol/l, NT 19,8
g/24h, anbymunun 28g/l, ykynHu npotenHu 48 g/l. U3 Tepanuje uckbydeH MmypaH.

Pe6buoncuja 6ybpera: membpaHosHu GN.

e OM: eKcTpakanunapHe popmaumje (1 uenynapHu, 2 pubpouenynapHa, 1 ¢nbposHu

nonymecel,); ¢ubpo3a oko 70% KOPTUKANHOT MapeEHXMMA

e  UmyHodnyopecueHua “full house pattern”: IgA ++, IgM +, 1gG +++, C3++, Cl1q +

e  UmyHoxmctoxemuja: PLA2R +, C4D+, 18G4 + ayxk GBM

e Y cepymy: antiPLA2R 346RU/ml
Ha ocHoBY gatux aHanu3a, noctas/beHa je Tpeha gujarHosa: npumapHM membpaHosHu MH.
MpumerseHa je Tepanuja lNoHTUYENNjeBUM NPOTOKOJOM W YKYMHO CrpoBedeHa YeTupu
Tepanujcka umKayca.
ToKom nedyerba pa3Buo je TewKy ynany nayha ca noropuwrem bybperkHe ¢yHKUnje:
KpeatuHuH 493umol/l, ypea 18mmol/l, albumini 23g/l, ¢ocdop 3mmol/l, NT 7.3gr/24h.
ObycTaB/beHa je MMYyHOCYNpPEeCcMBHA Tepanunja M HacTaB/beHA PeONpPOTEKTUBHA Tepanuja. Y
naseem npahewy Aonasu Ao Aasber noropliamba bybperkHe dyHKUMje A0 TepMUHaNHoOr
CcTagmjyma, Te my je y centembpy 2025. roanHe nnacupaH Tenckhoff katetep u 3anoyet
XPOHWYHM NpPOrpam fevyerba NEPUTOHEYMCKOM AMjann3om. McToBpemeHo je cnpoBeaeHa
npunpema 3a TpaHcnaaHTaunjy bybpera.

3aK/by4yaK

Mpema muw/berMma nekapa, BWM uma Hajsehy nepcnektuBy y paguonorvjm u
naToxucronormju. Umajyhu y Bugy ToK AnMjarHOCTUKE M neyera NpuKasaHor HonecHuka u
YMHEHWLY A3 je NAaTOXMCTONOLWKA aHAn3a paheHa og, cTpaHe pa3INYmUTMX NAToI0ra, BEPYjeMo
Aa 6u npumeHa B nomorna y noctas/bakby AMjarHO3e M yTULANA HA UCXO4 NeYera OBor
H6onecHuKa.

Nutepartypa:
1. Feng Ch, Liu F. Artificial intelligence in renal pathology: Current status and future. Biomol

Biomed 2023; 23(2):225-34. doi: 10.17305/bjbms.2022.8318.

2. Nie S, Jia N, Chen N, Chen R, Geng J, Shao X, et al. Artificial intelligence-assisted
diagnosis of glomerular nephritis using a pathological image analysis approach: a
multicentre model development and validation study. EClinicalMedicine 2025;
89:103530. doi: 10.1016/j.eclinm.2025.103530.

3. FanZ, Yang Q, Xia H, Zhang P, Sun K, Yang M, et al. Artificial intelligence can accurately
distinguish IgA nephropathy from diabetic nephropathy under Masson staining and
becomes an important assistant for renal pathologists. Front Med (Lausanne) 2023;
10:1066125. doi: 10.3389/fmed.2023.1066125
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ARTIFICIAL INTELLIGENCE AND GLOMERULONEPHRITIS - A CASE REPORT
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2Faculty of Medicine, University of Belgrade, Serbia

Introduction

In recent years, the application of artificial intelligence (Al) in nephrology has become
increasingly important. Great potential is seen in the analysis of histological specimens
obtained by kidney biopsy [1]. Models have been developed for the diagnosis of the four most
common types of glomerular diseases: focal-segmental glomerulosclerosis, membranous
nephropathy, IgA nephropathy and minimal change disease [2]. Models for the differentiation
of some glomerular diseases have also been created, for diabetic nephropathy and IgA
nephropathy [3]. These models can help but not replace pathologists in their analyses.

Case report

Patient D.M, born in 1982, from Belgrade, withought previous history of kidney disease.
Presented to a nephrologist due to fatigue and swelling of the legs. Laboratory tests indicated
nephrotic syndrome (proteinuria-PT up to 8.2/24h, hypoalbuminemia 25 g/l and
hyperlipidemia - cholesterol 10 mmol/I and triglycerides 5.5 mmol/l). Renal function was
normal (eGFR 98 ml/min), viral markers were negative, immunological tests were within
normal limits (ANA, ANCA) and IgG was reduced (3.3 g/l). Ultrasound findings of the kidneys
were normal. He was treated with diuretics and renoprotective therapy.

First kidney biopsy, in another institution (January 2017): mesangioproliferative GN, non-IgA.
Therapy: corticosteroids (CS) orally + Imunran (no effect), CS + Cyclosporine (partial remission,
PT 2.5gr/24h). Other therapy: Monopril 2x20mg, Methyldopa 2x25 mg, Cardiopyrin 1x100 mg,
Atoris 1x10 mg, Nolpaza 1x40 mg.

Kidney re-biopsy in January 2020 due to deterioration of disease: findings consistent with
membranoproliferative GN. At the same time, worsening renal function (eGFR 147ml/min)
was registered. He was examined for secondary GN: MSCT of the chest,
Esophagogastroduodenoscopy and colonoscopy, findings do not indicate secondary disease.
Previous therapy was continued (endoxan was not taken into consideration due to potential
offspring).

In December 2023, deterioration occurred after COVID-19 illness. Admitted to the Zvezdara
Clinical Center for the first time. Laboratory tests: sCr 307 umol/l, sUrea 25.5 mmol/I, PT 19.8
g/24h, albumin 28g/l, total protein 48 g/I. Imuran excluded from therapy.

Kidney re-biopsy: membranous GN.
e OM: extracapillary formations (1 cellular, 2 fibrocellular, 1 fibrous crescent); 70%fibrosis
of of the cortical parenchyma
e Immunofluorescence “full house pattern”: IgA ++, IgM +, IgG +++, C3++, Clq +
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e Immunohistochemistry: PLA2R +, C4D+, IgG4 + along the GBM
e In serum: antiPLA2R 346RU/ml

Based on the given analyses, a third diagnosis was made: primary membranous GN. Therapy
was applied according to the Ponticelli protocol and a total of four therapy cycles were
applied. During treatment, he developed severe pneumonia with worsening of renal function:
creatinine 493umol/I, urea 18mmol/l, albumin 23g/l, phosphorus 3mmol/l, PT 7.3gr/24h.
Immunosuppressive therapy was discontinued and renoprotective therapy was continued.
During follow-up period, renal function deteriorated further to the terminal stage, and in
September 2025, a Tenckhoff catheter was inserted and a chronic peritoneal dialysis program
was initiated. At the same time, protocol for kidney transplantation was carried out.

Conclusion

According to the opinions, VI has the greatest perspective in radiology and pathohistology.
Considering the course of diagnostic procedures and treatment of the presented patient and
the fact that the pathohistological analyses was performed by different pathologists, we
believe that the application of VI would help in establishing the diagnosis, treatment and
outcome of this patient.

References:
1. Feng Ch, Liu F. Artificial intelligence in renal pathology: Current status and future. Biomol

Biomed 2023; 23(2):225-34. doi: 10.17305/bjbms.2022.8318.

2. Nie S, Jia N, Chen N, Chen R, Geng J, Shao X, et al. Artificial intelligence-assisted diagnosis
of glomerular nephritis using a pathological image analysis approach: a multicentre model
development and validation study. EClinicalMedicine 2025; 89:103530. doi:
10.1016/j.eclinm.2025.103530.

3. Fan Z, Yang Q, Xia H, Zhang P, Sun K, Yang M, et al. Artificial intelligence can accurately
distinguish IgA nephropathy from diabetic nephropathy under Masson staining and
becomes an important assistant for renal pathologists. Front Med (Lausanne) 2023; 10:
1066125. doi: 10.3389/fmed.2023.1066125
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BELUTAYKA MHTENUTEHUUIA Y ANJABETECHOJ BOJIECTU BYBPETA: O] PAHE AETEKUWUIE
A0 NEPCOHA/IN3OBAHE HE®POMPOTEKLIUIE

3opuua Aumutpmnjesuh

KnuHuKa 3a Hegpponoaujy, YHUBep3umemcKu KAuHU4YKU yeHmap Huw
MeoduyuHcku ¢pakynmem YHusep3umema y Huwy

Yeopa

OunjabetecHa 6onect 6ybpera (AB6) npeactas/ba Boaehu y3pok TepmuHanHe bybpeskHe
cnaboctu (TEC) Wwmrpom cBeTa U jeaaH o4 HajsHavajHUjUX Nnpobnema caBpemeHe meaunumHe.
YNpKoC HanpeTKy y pasymeBakby Natodu3mMonornje u pasBojy HOBUX TepanujCKMX onuwmja,
K/bYYHM M3a30B Y KNIMHMYKOj NPAKCKU OCTaje KacHa AeTekumja 6onectm n HenpeunsHa NnpoueHa
pu3unKa nporpecuje ka TbC [1]. TpaanumMoHanHM napameTpu, NONyT NPOLLEHEHE NTOMEpPYCKe
ountpaumje (efPP) n anbymuHypmje, 4ecTo He oapaskasajy paHe, CYOKAMHUYKE NpPOMeHe y
b6ybpesnma.

Pa3Boj BelwTayke wuHTenureHumje (BW), nocebHo meToaa MalUMHCKOr ydyewa (machine
learning, M) n py6oKor yuyewa (deep learning, ON1), omoryhno je aHanu3y BEAUKUX W
KOMMNJIEKCHUX CKynoBa MogaTtaka, YK/bydyjyhu enekTpoHCKe 34paBCTBEHE KapTOHe,
nabopartopujcke n metabonnyke napameTpe, XMCTOMATOIOWKE HaNase n MeguLMHCKE CAUKe.
Y KoHTeKcTy ABb, BU omoryhasa uHTerpaumjy senmkor 6poja xeteporeHux Bapujabam u
naeHTUPMKaumjy cynTuaHmMx obpasaLia Koju npetxone KAMHUYKM MaHudpecTHoj bonectu, WwWTo
3HA4ajHO npeBa3nnasn MoryhHOCTM KNAaCUYHUX CTaTUCTUYKMX MOZENa.

MpeguKTMBHM moaenu u cTpatupurkaumja pusuka y AK4

Benuke nonynauMoHe cTyauvje 3acHoBaHe Ha real-word nogaumma nokasane cy ga M/
MoAenn UMajy BUCOKY NpeanKTUBHY BPeAHOCT 3a HacTaHak un nporpecnjy ABb6. Y aHannsu
Buwe og 400.000 nauymjeHaTa ca pAgujabetecom TMna 2, random forest mopen je
NOEHTUOMKOBAO CeAaM K/bYYHUX KNMHUYKUX NpeankTopa (ctapocT, BMMU, e[®P, KpeaTUHWH,
rnykosa, anbymmH n HbAlc), ca AUC BpeagHowhy og 0,833, WwTo je cynepnopHo y ogHOCY Ha
NOTUCTUYKY perpecujy ca UCTUM napameTpuma [2].

JopatHo, noHruTyanHanHm MJ1 moaenmn nokasanm cy cnocobHOCT npeanKumje noropllarba
[Bb y KpaTKoOM BpemeHCKOoM nepuoay (6 meceum), npyu yemy cy nauujeHTU Kog, Kojux je
npeasuheHa nporpecuja manm 3HavajHo Behy BepoBaTHohy noTpebe 3a AMjaNN30M TOKOM
AyropoyHor npahera. Osu pesyntatv notephyjy Aa BU morke npenosHaTtn paHy nporpecujy
OB, YaK 1 npe nojaBe jaCHUX KANMHUYKMX cMmnToMa, omoryhaBajyhu paHujy u epukacHujy
Tepanujcky UHTEpPBEHUM]Y.

MeTtabonomuKka 1 BewTayka UHTeNUreHumja: naeHTupuKaumja Hopux buomapkepa
NHTerpaymja metabonommke n MJ1 anroputama npeacraB/ba jefaH o4 HajnepcnekTUBHUUX
npaBaua y uctparkmawy [bb. Kopuwherwem metoga nonyt LASSO perpecunje n XGBoost
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MoAeNa, NAEHTUPUKOBAHU CY K/bYYHWN CEPYMCKM MeTabonnTtu (ogpeheHe aMUHO-KMUCeNNHE U
AUWNKApPHUTUHKM) Cca W3y3eTHO BMCOKOM MpPeaMKTMBHOM BpegHowhy 3a aujabetecHy
HedponaTtujy (AUC po 0,96). SHAP aHanusa omoryhuna je uHTepnpeTaumjy oBUX Moaena,
yKa3syjyhu Ha cHaxkHe MHTepakuuje usamehy Tpajarba amjabeteca, MMKpoanbymuHypuje u
meTabonnykux napametapa [1]. Osakas npucTyn otBapa moryhHocT yBohera metabonommke
Kao Aena pyTUHCKOr CKPUHMHIa KoA nauuvjeHaTta ca gumjabetecom Tuna 2, ca UW/beM paHuje
naeHTUPMKaumje BUCOKOPU3MYHUX NaLmjeHaTa.

AW y xuctonaTtonornju 1 HeMHBa3sNBHOj ANjarHOCTULU

MpumeHa Ay60KMX KOHBONYTUBHUX HEYPOHCKUX MpPEXKa Yy aHanmsm bybpexkHux Guoncuja
omoryhuna je ayTomaTtcky uAaeHTUPUKAUMjy TAOMepynapHUX nesunja M KBaHTUOUKAUMjY
MOpPdONOLKMX MPOMEHA, Y3 pe3ynTaTe ynopeamse ca NPoLeHOM UCKYCHUX naTtonora. OBakas
npuctyn goHockn sehy 06jeKTUBHOCT, CTaHAApAU3aunjy n 6p3nHy aHanause [1].

NMocebHO 3HavajaH MCKOpaK OCTBapeH je y 06/1acT HeMHBa3UBHE AMjarHocTuke. AHanumsa
anrmtantiux ¢otorpaduja ouHor aHa nomohy [AS1 anroputama omoryhaBa apeTtekumjy
MWKPOBACKYNAPHUX NPOMEHA Koje Kopenupajy ca bybpexkHum owteherwbem. Mogenu nonyt
RetiCKD nokasanu cy Bucoke nepdopmaHce y npegukumju OBb n cmarweHor el®P-a, 6e3
notpebe 3a nabopatopujckum Tectosmma [3].

3aK/by4yaK

BewTayka WHTenuMreHumja uma noTeHUMjan Aa TpaHcbopmuwe npuctyn aujabeTtecHoj
6onectn 6ybpera, omoryhasajyhu paHy getekuujy, npeunsHujy npoLeHy pusnka nporpecuje
M nepcoHanu3oBaHy HedponpoTeKkunjy. MehyTum, ycnewHa wmnaemeHtauuja AU y
KIMHWYKY NpaKcy 3axTeBa BUCOKOKBa/UTETHe NoAaTKe, afAeKBaTHY KAMHUYKY Banugauujy m
aKTMBHO y4yewhe nekapa y pa3BoOjy M Tymauyery OBUX mogena. BU moxke 6UTM Hajjaum
caBe3HUK y 6opbu npotms BB — ann camo ako je 3acHOBaHA Ha Noy3gaHMM nNoAaumMma u
NPaBUIHO MHTErpPUCaHAa Y KIMHUYKO OAJ/lyYnBaH-e.
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2. Makino M, Yoshimoto R, Ono M, Itoko T, Katsuki T, Koseki A, et al. Artificial
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PERSONALIZED NEPHROPROTECTION
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Introduction

Diabetic kidney disease (DKD) is the leading cause of end-stage renal disease (ESRD)
worldwide and one of the most significant problems in modern medicine. Despite progress in
understanding the pathophysiology and developing new therapeutic options, a key challenge
in clinical practice remains late detection of the disease and imprecise assessment of the risk
of progression to ESRD [1]. Traditional parameters, such as estimated glomerular filtration
rate (eGFR) and albuminuria, often do not reflect early, subclinical changes in the kidneys.

The development of artificial intelligence (Al), especially machine learning (ML) and deep
learning (DL) methods, has enabled the analysis of large and complex data sets, including
electronic health records, laboratory and metabolic parameters, histopathological findings,
and medical images. In the context of DBD, Al allows the integration of a large number of
heterogeneous variables and the identification of subtle patterns that precede clinically
manifest disease, which significantly exceeds the capabilities of classical statistical models.

Predictive models and risk stratification in DKD

Large population studies based on real-world data have shown that ML models have a high
predictive value for the onset and progression of DBD. In an analysis of more than 400,000
patients with type 2 diabetes, a random forest model identified seven key clinical predictors
(age, BMI, eGFR, creatinine, glucose, albumin, and HbA1c), with an AUC value of 0.833, which
is superior to logistic regression with the same parameters [2].

In addition, longitudinal ML models demonstrated the ability to predict worsening of CKD
over a short time period (6 months), with patients predicted to progress having a significantly
higher likelihood of requiring dialysis during long-term follow-up. These results confirm that
Al can recognize early progression of CKD, even before the onset of clear clinical symptoms,
allowing for earlier and more effective therapeutic intervention.

Metabolomics and Artificial Intelligence: Identifying New Biomarkers

The integration of metabolomics and ML algorithms represents one of the most promising
directions in DBD research. Using methods such as LASSO regression and XGBoost models,
key serum metabolites (certain amino acids and acylcarnitines) with extremely high predictive
value for diabetic nephropathy (AUC up to 0.96) were identified. SHAP analysis enabled the
interpretation of these models, indicating strong interactions between diabetes duration,
microalbuminuria and metabolic parameters [1]. This approach opens the possibility of
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introducing metabolomics as part of routine screening in patients with type 2 diabetes, with
the aim of earlier identification of high-risk patients.

Al in histopathology and non-invasive diagnostics

The application of deep convolutional neural networks in the analysis of renal biopsies has
enabled the automatic identification of glomerular lesions and the quantification of
morphological changes, with results comparable to the assessment of experienced
pathologists. This approach brings greater objectivity, standardization and speed of analysis
[1].

A particularly significant step forward has been made in the field of non-invasive diagnostics.
Analysis of digital fundus photographs using DL algorithms allows the detection of
microvascular changes that correlate with renal damage. Models such as RetiCKD have shown
high performance in predicting DBP and reduced eGFR, without the need for laboratory tests

[3].

Conclusion

Artificial intelligence has the potential to transform the approach to diabetic kidney disease,
enabling early detection, more accurate assessment of the risk of progression and
personalized nephroprotection. However, successful implementation of Al in clinical practice
requires high-quality data, adequate clinical validation, and active participation of physicians
in the development and interpretation of these models. Al can be the strongest ally in the
fight against DKD — but only if it is based on reliable data and properly integrated into clinical
decision-making.
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MPUKA3 CNYYAJA BOJIECHUKA CA ANJABETECHOM HE®POMATUIOM
JoppaHosa E,! Kapananuuh M,! Mapkoswuh P, }usotuh M,? Monoswuh MN,3 Jemuyos T4

ICaymba Hegpponozuje, KauHuka 3a uHmMepHy meduyuHy, KAuHUYKo BOAHUYKU yeHmap
3emyH, beoepad, Cpbuja, *UHcmumym 3a namonoaujy, MeduyuHcku ¢akynmem,
YHusepsumem y beozpady, beozpad, Cpbuja, 3Caywba paduonoauje, KnuHU4KO GOAHUYKU
ueHmap 3emyH, beozpad, Cpbuja, Y*MeduyuHcku ¢pakynmem, YHusepaumem y beozpady,
beozepad, Cpbuja

YBopa

MNaunjeHTn ca AMT2, HedpoTCKMM cuHAPOMOM U Bp3om nporpecnjom bybperkHe PyHKuuje
npeacTas/bajy ANjarHOCTUYKU M33a308

Mpukas cayyaja

bonecHuk, ctap 53 roauHe, ynyheH je Ha npernen Hedponory 36or otoka Hory, 6onoBa y
abgomeHy M MyyHUHe. Y nn4HOj aHamHesn AMT2 yHasaz roavHy aaHa. Y nabopaTtopujckum
aHanM3ama BepuUPUKOBaH je HedpPOTCKU cuHAPOM (npoTenHypuja 16g/24h), ef®P CKD-EPI
42,6ml/min/1,73m2. Y ceaMmeHTy ypuHa- epuTpoumnTypuja. MmyHonolwke aHanmse: ANA-
Hep2, ANCA, anti-GBM At, anti-PLA2R cy HeraTusHe. Cuctem KomnnemeHta (C3, C4, CIC),
CEPYMCKM UMyHornobynuuun (IgG, IgA, IgM) v 6eTta-2 MmukpornybyamH cy y pedpepeHTHOM
oncery. Enektpodopesa n nmyHoenektpodopesa npoTemMHa Cepyma U ypuHa Cy ypenHe.
Tymop mapKepu 1 BUPYCHU MapKepu cy HeraTusHW. [l aumep je noBuweH. AHTUTPOMOUH 3
nsHocwmo je 114%.

YnTtpa3sy4yHu nperneg 6ybper: HarnaweHux nupammnga oboctpaHo, 6e3 Kankynose u crase. Y
Tepanujy cy yK/bydeHW OpPaNHU XUMOFMKEMUUM, ANYypeTUUN XeHneoBe net/be, 6aoKkaTopu
AT2 peuenTtopa, NpoduMNaKTUYKE A03e HUCKOMOIEKynapHor xenapuHa (LWMH), nHxmubutop
npoToHCKe nymne. Tpeher aaHa xocnuTanusaumje BepudMKoBaHA je MaKpoxemaTypuja u
nopact sCr Ha 389umol/l. MoctaBuan cmo nutarbe BU Chat GPT Kako TpeTupatu gasbe
6onecHuka. O4roBop je: NOHOBUTM aHANU3y ceaMMEHTA YpuUHa, nabopaTopunjcke aHanmse m
KOarynaumMoHu CcTaTyc; ypaguTn gonnep npernes peHanHux KpBHUX cypoBa 360r cymrbe Ha
TpoMb603y peHanHe BeHe; pasmoTputn MCUT yporpadujy; ako je gonnep HeratuBaH M
CyMHamo Ha bonect rnomepyna ypagutn buoncujy 6ybpera.

Mo caseTy BU ypaheHa je MCLUT yporpaduja- Tpomb03a neBe peHanHe BEHE LLeIOM AYKUHOM,
BEHCKA CTa3a M egem nesor bybpera, ypetepoxugpoHedposa I/1l ctagmujyma nesor bybpera,
3ageb/barbe NPOKCMMaNHoOr gena ypetepa AvdepeHuMjanHO AMjarHOCTUYKK: ypeTputuc/
TYMOPCKa npomeHa. lNaumjeHT je neyeH XMHONOHMMaA Y3 Tepanujcke aose LWMH. 3a Hepeby
AaHa noHoss/beHa je MCUT yporpaduja- Hanas HenpomerbeH, MOCTaB/bEHA je CyMiba Ha
TYMOPCKY NMPOMEHY MPOKCMMAJIHOT Aefia NeBor ypeTepa. YpPoaor MHANKyje eKCnaopaTusHy
peTporpagHy ypeTepopeHOCKonuja- TYMOpPCKa Jie3nja je UCK/byveHa. LIMTonowKM Hanas Tpu
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y3acTonHa cegMMeHTa YPUHA WUCK/bYYMO je MPUCYCTBO TymMopckux henuja. YpetepanHa JJ
COHAa je nnacupaHa y nesu ypetep. HakoH mecel, faHa JJ coHAa je eKCcTpaxoBaHa.

HakoH aBa meceua noHoss/beHa je MCUT yporpaduja- pekaHannsoBaHa Tpombo3a
peHanHe BeHe, cekBene npeTxoaHe Tpombose, 6e3 ypetepoxmgpoHedose neso. Y
NnabopaTopujcKMM aHanM3ama M Aasbe ce oapkaBa HedpoTcka npoTtenHypwmja (13,43g/24h).
YpaheHa je 6uoncuja 6ybpera, NX Hanaz —-membpaHo3HU rnomepynoHedpuTnc-MHIH (Cnnka
1):

e OM: 3ageb/baHa 6a3anHa membpaHa rnomepyna (F6M) no Tuny MHIH, npowwnpeH

Me3aHIujym, YMHOXXeHe me3aHrnjymcke henuje, yseharbe me3aHrmjymckor MaTpumKca.

e TybynouHTepcTMumujym: aucnepsHa WUHTepCTMUMjcka ¢ubpos3a 3axeata 50%
napeHxuma, atpoduja 40% Tybyna, MHOUATPaALMja MOHOHYKAEaPUMa.
e  UmyHodnyopecueHua: IgA-, IgM-, IgG++/+++ cuTHO3pHacTo Ay BM, Clg-, C3+,
cuTHO3pHacTo ayx IbM, kappa-, lambda-, fibronogen-.
o  UmyHoxuctroxemwuja: C4d+, PLA2R+, IgG4+, NELL1+, Netrin G1+.
BonecHuk je nobuo npsy 03y Putykcumaba (375mr/m? unm 750 mr un.8.). HakoH aBe Heaesbe
NOHOB/bEHA je Apyra Ao3a NeKa. HactaB/weHo je npahere Toka 6onectu.
3aK/by4yaK
Bbuoncnja 6ybpera HeonxoaHa je 3a X gMjarHosy 1, 3ajeAHO ca KIMHUYKOM C/IMKOM, NOMaXKe
Yy AOHOLLIEHY OA/1IYKE O NMPUMEHU afeKBaTHe Tepanuje. MpnumeHa anoroputama BU moxke 6utn

NOAPLLUKA, a1 HE M 3aMeHa 33 CBAaKOAHEBHY KNMHUYKY NpaKcy.

A. n B. NAC (Periodic acid-Schiff), 200x; B. Jones methenamine silver 6ojetrbe, 200x; . Masson Tpuxpom bojerse,
400x; MmyHoxucToxemujcko 6ojerse: . andysHo rpaHynapHa C4d nosutusHocT Ay 6M, 200x; b. amdysHo
rpaHynapHa PLA2R no3sutusHocT gy N'bM, 200x; E. cermeHTHa rpaHynapHa IgG4 nosutusHoct, 200x; M. NELL1
cermeHTHa no3mTtusHocT Ay bM, 400x; 3. Netrin G1 ¢okanHa Nno3uTUBHOCT Ay 6M, 200x.

Cnuka 1. MaToxMCTONOLWKM Hanas: membpaHo3Ha HedponaTuja
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PATIENT WITH DIABETIC NEPHROPATHY- A CASE REPORT
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Introduction

Patients with T2DM, nephrotic syndrome, and rapid progression of renal function present a
diagnostic challenge.

Case Report

A 53-year-old male patient was referred to nephrologist for examination due to swelling of
legs, abdominal pain, and nausea. Patient's medical histrory was significant for T2DM, which
was diagnosed a year ago. In laboratory tests the nephrotic syndrome was confirmed daily
proteinuria 16g), eGFR CKD-EPI 42,6ml/min/1,73m?. In urine sediment-erithrocyturia.
Immunological analysis: ANA-Hep2, ANCA, anti-GBM, anti-PLA2R were negative. The
complement system components (C3, C4, CIC), serum immunoglobulins (IgG, IgA, IgM), and
beta-2 microglobuline levels were in reference ranges. Electrophoresis and
immunoelectrophoresis of serum and urine proteins were normal. Tumour markers and virus
markers were negative. D-dimer was elevated. Antithrombin 3 was 114%.

Abdominal ultrasound imaging showed kidneys usually positioned, emphasized pyramids,
without calculosis, and stasis. Oral hypoglycemics, loop diuretics, angiotensin Il receptor
antagonists, prophylactic doses of low-molecular-weight-heparin (LWMH), proton pump
inhibitors were included in the therapy. We asked Al Chat GPT how to treat the patient
further. The answer was: to repeat urinalysis, laboratory tests, and coagulation profile; to do
the renal doppler ultrasound to detect renal vein thrombosis; consider MSCT urography; if
glomerular disease is suspected consider renal biopsy.

MSCT urography was done- thrombosis of the left renal vein along its entire length,
venous stasis and oedema of the left kidney, hydroureteronephrosis stage /1l left; focally
thickened wall of the proximal part of the ureter differential diagnostics ureteritis/tumour
lesion. The patients was treated with quinolones and therapeutic doses of LWMH. After a
week MSCT urography was repeat- high suspicion of a tumour of the proximal part of the
ureter. The urologist indicated an exploratory retrograde ureterorenoskopy- tumour lesion
has not been verified. Cytological findings of three urine samples ruled out the presence of
tumour cells. The ureteral JJ stent has been placed in the left ureter. After a month the JJ stent
was extracted.

Two months later MSCT urography was repeated- the left vein was recanalized, minor
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sequelae of previous thrombosis, without hydroureteronephrosis on left side. In laboratory
tests daily proteinuria (13.43g) was still present. Kidney biopsy was done, PH findings- MNGN
(Figure 1):
e OM: thickening of the GBM with a membranous pattern of injury, mesangial
expansion, mesangial hypercellularity, increased mesangial matrix.
o The tubulointerstitial: dispersed interstitial fibrosis involving 50% of the parenchyma,
tubular atrophy 40% of tubules, mononuclear inflammatory infiltrate.
¢ Immunofluorescence: IgA-, IgM-, IgG++/+++ fine-grained along the GBM, Clg-, C3+,
fine-grained along the GBM, kappa-, lambda-, fibronogen-.
e Immunohistochemistry: C4d+, PLA2R+, IgG4+, NELL1+, Netrin G1+.
The patient has received the first dose of Rituximab (375mg/m? or 750mg IV). After two weeks
the second dose was repeated. Monitoring of the course of the disease continued.
Conclusion:
Kidney biopsy is essential for PH diagnosis and, together with the clinical features, helps in
making a decision on the application of adequate therapy. The application of Al algorithms
can support, but not replace, everyday clinical practice.

A. and B. Periodic acid-Schiff, 200x; C. Jones methenamine silver staining, 200x; D. Masson trichrome staining,
400x; Immunohistochemical staining: E. diffuse granular C4d positivity along the GBM, 200x; F. diffuse granular
PLA2R positivity along the GBM, 200x; G. segmental granular 1gG4 positivity, 200x; H. NELL1 segmental positive
along the GBM, 400x; I. Netrin G1 focally positive along the GBM, 200x.

Figure 1. Histopathological finding: membranous nephropathy
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BELUTAYKA UHTENUTEHUUIA U UHPEKUWUIE MOKPARHUX NYTEBA
Buwrba Nlexkanh

MeoduyuHcku pakynmem, YHusep3umem y beozpady,
Akademuja MeduyuHckux Hayka, CpricKo ekapcKo opyumeo

YBopa

NHbeKunje mokpahHux nytesa (MMI) cy yecT npobaem Koju noraha MUAMOHE JbyAu CBaKe
roguHe. bpsa u TayHa AuMjarHo3a je HeonxoAHa Kako bu ce ocurypano ebrKacHo neyerse,
cnpeynne KOMMAvKaumje n orpaHuumna Heogrosapajyha ynotpeba aHTMOMOTMKA, WTO je
K/bYYHW MNOKpeTay aHTUMMKPOOHe pe3ncTeHuumje. TpaauumoHanHo, AnjarHosda UMT ce
ocnakbana Ha uctopujy 6onectn, KAMHWYKKM npernes, aHaausy ypuHa W YPUHOKYNTYPY.
MehyTum, y NpaKkcK je eMnUpUjCKM TpeTMaH aHTUOMOTULMMA LIMPOKOr CNeKTpa U Aasbe
yobuuajeH. Ynpkoc npenopykama mehyHapoaHUX CMepHNULA, AMjarHOCTUYKM M33a30BU U fa/be
nocrtoje, NnocebHO y pa3IMKoBakby NpaBe MHPEKLMje 04 aCMMNTOMATCKe BakTepuypuje unm
HecneunPUUHUX yPUHAPHUX CUMMNTOMA.

TexHuKe BeliTayKke UHTeNUreHumje y uHpekumjama mokpahHmux nytesa

HepasHu Hanpepak y aunjarHoctmum UMI yK/byyyje TEXHUKE MOJIEKY/IapHe AUjarHOCTUKe,
TecTuparbe Ha MecTy Here 1 NpeanKTMBHE Moesie 3aCHOBaHe Ha BELUTaYKoj MHTeInreHumjn
(BU). Nako npBe gBe meToae NobosbLIaBajy TAYHOCT ANjarHOCTMKE, OHE CY CKyMe U 3axTeBajy
3HayvajHa TeXHOJIOWKa ynararwa. HacynpoT Tome, anatu 3acHOBaHM Ha BU kopucte pyTUHCKMK
AOCTYMHE KNMHWYKe noAaTKe, Kao WTo cy gemorpadCku nogauyn nauujeHaTa, CUMNTOMM,
npeTxogHa WCTOpuja WHOEKUMja YpPUHAPHOr TpPaKTa, npoduam natoreHa, nogaum o
OCeT/bMBOCTM HA AHTUMUKPOOHE NleKoBe, ayTOMaTM30BaHA MUKPOCKOMMjA YpUHA W
MHbOpMmaumje wn3By4YeHe U3 ENIeKTPOHCKUX 34paBCTBEHMX KapToHa. OBM nogaun ce
aHann3npajy Kopuwherwem TeXHMKA MaWIMHCKOr yyera (MY), yK/bydyjyhu KoHBONyLMOHE
HeypoHcKe mpexe (KHH), cnyyajHe wyme, XGBoost n anroputme AyboKor yyera, Kako 6u ce
NOEHTUPMKOBANN CNOXKEHU obpacuM W reHepucana AWMjarHOCTUYKA WAW  Tepanujcka
npeasuharba. Ta4HOCT moaena ce Hajuewhe npoueryjy Kopuwherem NOBPWIMHE UCNOA
KpuBE OnepaTUBHUX KapaKTePUCTUKA NPUjeMHUKa (eHrn. area under the curve-AUROC).

BewTauka MHTeAUreHymja u gujarHosa nHdekuuja

Jocagawma NCKycTBa Cy NoKasana aa ce nytem BN gmnjarHosa MMI noctaB/ba 3a HEKO/IMKO
MWHYTA A0 HEKOJIMKO CaTu, CMakbyje ce 6poj NaxKHO HeraTMBHUX pesynTtata, npeasuba
MOryhHOCT peKypeHTHUX MHEKUMja, OCET/bUBOCT M OTNOPHOCT Y3POUYHMKA U npe Aobujara
ypuHOKynType. Ha Kpajy Aobujajy ce nepcoHannsoBaHe MNpPenopyKe, MOXKe ce 06aBuTU
nperneg Ha gas/bMHY, Ca Make NOocaa U TPOLWKoBa. [pumeHom mogena MY moxe ce CMarbnUTH
6poj TParKeHUX YPUHOKYATYPaA U NPUMEHE aHTUOMOTHKA Koa 60eCHMKa ca HUCKMM PU3NKOM
oa UM, a ycmepuTH un/baHy AMjarHOCTUKY M ievyerbe 60NeCHMKa Ca BUCOKMM PU3MKOM Of,
MM (1). Tewkohe y pa3nnKoBaky HecneundpuuHor ypetTputmca o4 LMCTUTMCa 360r CANYHUX
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CMMNTOMA MOTY Ce OTK/IOHUTU aHAIM30M CaMO TPM CUMNTOMA: NONAKUYpPUje, epUTPOLUTYpUje
n cynpanybuyHor 6ona nomohy KHH ca AUROC op 0.98, 6e3 noTpebe 3a cKynum
NabopaTopujcKUM TecTUpareMm, YATPa3BYYHMM WAM WMHBA3MBHMM MeTogama nperneaa
(2). Moke ce npeaBuaeTn oceT/bMBOCT Hajuewhmx y3pouyHuka UMM Ha aHTMBMOTUKE NpBe
nvHnje (AUROC op 0.94) (3), unm cmarbntm Kopuwhera xmHonoHa 3a 80.5% u nosehatu
TAYHOCT Y NpONMCcMBatby aHTUBMOTUKA yBOherwem T3B. UTI Smart-Set (UTIS) (4).

3aK/byyak

YnpKoc oBoM HanpeTky, npumeHa BU y o6nactn MMI ocTaje y dasu nctpaxkmpara Uam nnnoT
ctyamja. LUnpoKko pacnpocTparbeHa KAMHUMYKA NPpUMeEHa 3axTeBa Banmaaumjy, perynaTtopHo
ofobperbe U UHTErpaumjy y pyTUHCKM NabopaTopujckm U KAMHUYKK pad. CTora, NpakTuyHe
npenopyke ykwyuyjy: 1. npuaprkaBarbe yTBPHEHUX KAMHUYKUX CMEPHULA Kao NpuMapHor
ANjarHOCTUYKOr OKBMPA, Y3 2. Kopuwhere anata BU 3a: (1) naeHTMduKaumjy atunmyHmx
Ccny4yajeBa MM nNaumjeHaTa Kojuma je noTpebHa paHa WHTepseHuMja; (2) npeasuharbe
NPOrHo3e M puU3MKa o4, KOMNAuKauuja; (3) ontummsaumjy nsbopa aHTMGMOTUKA Ha OCHOBY
NHOMBUAYANHUX U NOKaNHUX 0b6pasaua oTnopHOCTH; U (4) npaherbe 0AroBopa Ha /ievere U
OTKpMBak€ PaHOr NOHOBHOT jaB/batba AN HeXKes/beHUX gorahaja.
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intelligence methods. Comput Methods Programs Biomed 2018; 166:51-59. doi:
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ARTIFICIAL INTELLIGENCE AND URINARY TRACT INFECTIONS
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Introduction

Urinary tract infections (UTIs) are among the most common infections worldwide, affecting
millions of people each year. Rapid and accurate diagnosis is essential to ensure effective
treatment, prevent complications, and limit inappropriate antibiotic use, a key driver of
antimicrobial resistance. Traditionally, UTI diagnosis has relied on patient history, clinical
examination, urinalysis, and urine culture. In practice, however, empirical treatment with
broad-spectrum  antibiotics remains common. Despite international guideline
recommendations, diagnostic challenges persist, particularly in distinguishing true infection
from asymptomatic bacteriuria or nonspecific urinary symptoms.

Artificial intelligence techniques in urinary tract infections

Recent advances in UTI diagnostics include molecular diagnostic techniques, point-of-care
testing, and predictive models based on artificial intelligence (Al). While molecular and point-
of-care approaches improve diagnostic accuracy, they are costly and require significant
technological investment. In contrast, Al-based tools utilize routinely available clinical data,
such as patient demographics, symptoms, previous UTI history, pathogen profiles,
antimicrobial susceptibility data, automated urine microscopy, and information extracted
from electronic health records. These data are analyzed using machine learning techniques
(ML), including convolutional neural networks (CNNs), random forests, XGBoost, and deep
learning algorithms, to identify complex patterns and generate diagnostic or therapeutic
predictions. Model performance is most commonly evaluated using the area under the
receiver operating characteristic curve (AUROC).

Artificial intelligence and diagnosis of infections

Accumulating evidence suggests that Al-assisted diagnostics can enable UTI diagnosis within
minutes to hours, reduce false-negative results, predict recurrent infections, and estimate
pathogen susceptibility and antimicrobial resistance even before urine culture results are
available. These tools can support personalized clinical decision-making, enable remote
assessment, and reduce clinician workload and healthcare costs. Numerous studies have
demonstrated that Al models can decrease unnecessary urine cultures and antibiotic
prescriptions in patients at low risk of UTI, while facilitating targeted diagnostics and therapy
in high-risk patients (1). Furthermore, Al-based symptom analysis has shown promise in
differentiating nonspecific urethritis from cystitis by evaluating only three key symptoms—
pollakiuria, erythrocyturia, and suprapubic pain—without the need for costly laboratory tests,
imaging, or invasive procedures (2). Other Al models have successfully predicted susceptibility
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of common uropathogens to first-line antibiotics (3), reduced quinolone use by up to 80.5%,
and improved prescription accuracy through implementation of decision-support systems
such as the UTI Smart-Set (UTIS) (4).

Conclusion

Despite these advances, most Al applications in UTI management remain in research or pilot
phases. Widespread clinical implementation requires robust validation, regulatory approval,
and seamless integration into routine laboratory and clinical workflows. Therefore, practical
recommendations include: 1. adhering to established clinical guidelines as the primary
diagnostic framework, while 2. using Al tools to: (1) identify atypical cases or patients
requiring early intervention; (2) predict prognosis and risk of complications; (3) optimize
antibiotic selection based on individual and local resistance patterns; and (4) monitor
treatment response and detect early recurrence or adverse events.
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YNOrA BELUTAYKE UHTEJIUFEHUWUIE Y NEYEHDY XEMOAUIATIU3OM

[OwjaHa JosaHosuh

KnuHuka 3a Hegponoeujy, YKL Cpbuje, MeduyuHcKu ¢pakyanmem, YHusepzumem y beoepady

Yeopa

Xemoamjanusa (X)) je cnoxeHa Tepanuja Koja 3axTeBa KOHTUHYMPaHO nNpahere 1 NpeuusHo
nojellaBame BULIE KAUMHUYKUX U TEXHUYKUX NapameTapa. YNpPKOC 3HaYajHOM HanpeTky Yy
TexHonoruju anjanuse, X naunjeHTu n gasbe UMajy YecTe akyTHe M XPOHUYHE KOMMNAUKaLuje.
BewTayka uHTenureHunja (BM), nocebHo cMctemn 3aCHOBAHU Ha afIrOPUTMUMA MaLLMHCKOT
yyerba (MY), Hyae HoBe MoOryhHOCTM 3a MOAPLWKY [AOHOLWEHY KAMHUYKUX OAJYKa
nHTerpmwyhu 6pojHe nogataka y peasHOM BpemeHy U ayropoyHo. OBM nogaum yK/byyyjy
AemorpadcKke nogaTke naumjeHaTa, Komopbugutete, nabopaTtopujcke pesynTtaTe, napameTpe
MaLUWHe 3a AMjannsy n curHane nssegeHe ns buoceHsopa.

TexHUKe MalLUMHCKOr y4yera

BewTauke HeypanHe mpexe, CAyyajHe LWyme, MOAenun rpagunjeHTHOr mnojavyaBamba W
anroputmMm AyO6OKOTr yyera - MNPUMEHbeHE Cy TexHWKe 3a MAEHTUOUKAUM)Y CNOMNKEHUX
obpasaua M reHepucarbe AMjarHOCTUYKMX WAKM Tepanujckmx npegsubhama. MepdopmaHce
mozena ce Hajuyewhe npoueryjy Kopuwherwem nNOBPWMHE WCNOL KpuUBE pPafHUX
KapaKTepucTMKa npujemHuKa (eHrn. receiver operating characteristic curve AUROC).
KOHTUMHYMpPaHOM aHaNN30M BULLEAMMEH3MOHANHMUX CKYNOBa NnogaTtaka, naatpopme BoheHe
BM mory noap:atu nepcoHann3oBaHe MJaHOBeE 3a AMjannsy, OnNTMMM3oBaTU Op3uHe
yntpaduntpaymje, npunaroanTh cactas gujannsata u nomohu y noctmsamy ageksaTHe gose
Aujanuse y3 MMHUMU3UPakbe CTPeCca NOBE3aHOr Ca 1Ieyerem.

MNpeasubharbe u NnpeBeHLMja MHTPAANjaIN3HUX KOMNJIMKALMja

OBO je jeaHa opf HajBpeaHMjUX NpMMeHa BewTayke MHTenureHumje y XA. MNpeanuKTUBHU
MOAENN MOTY MAEHTUDMKOBATM paHe obpacue Koju NpeTxode Hexes/beHum gorahajuma Kao
WTO CYy MHTPaAMjann3Ha XMNOTEH3Wja, rpyesn muwuha, aputmuje Uan MHTONepaHunja Ha
Anjannsy, 4ecTto MHOrO npe KAMHW4YKe maHudecTaumje [1]. PaHo npeasuharbe omoryhasa
H6narospemeHe UHTepBeHUMje, YKbyuyjyhn moandukaumjy yntpadmatpaunoHmx npoduna,
nojelasare HaTpMjyma unm temnepartype AunjanusaTta n npomeHe y Tpajamby cecmje. OBaj
NPOAKTUBHM MNPUCTYN MOXKE CMatbUTU NpeKknae nedyera, NobO/bIATU XEeMOLUHAMCKY
cTabunHocT 1 nosehaTn KBaAUTET KMBOTA NaLMjeHaTa.

JyropouyHa crpaTudmKaumju pusmka

Anroputmn obyyeHM Ha BEIMKMM KOXOpPTAama HA AMjaiM3n MOTy MNPOLEHUTU PU3MK 0f,
XOocnuTanusaumje, KapguoBacKynapHux porahaja, OTKasa BACKyNapHOr npuctyna W
CMPTHOCTWU. BaXKHO je HanomeHyTH aa mogaenn BN mory KOHTUHYMPaAHO aXypupaTtu npoueHe
PU3MKA KAKO HOBWM KAMHMYKM NoAaum NocTajy AoctynHu, omoryhasajyhu awHamuyHo u
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WHAVBUAYANN30BAHO NaaHupame Here [2]. C 063MpoMm Ha TO Aa KapAnOBacKyapHe 6os1ectu
0CTajy Boaehu y3poK CMpTHOCTM Kog, X[ naumnjeHaTa, NpoueHa KapAMoBacKyaapHOr pu3mMKa
y3 nomoh BW moxke onakwatm paHy uaeHTMuduKaumjy ocoba ca BMCOKMM PUIMKOM WU
noApaTh Lu/baHe NpeBEHTUBHE CTpaTeruje.

Neverwe aHemunje

Mopen WMHTpPagMjanuU3HOr fieyera, BelTadyka MHTenureHumja uma cse sehu noteHuyujan y
Neyerby aHemuje ko X[ naumjeHaTta. AHanuaupajyhu TpeHaoBe y HUBOMMA XeMOr106MHa,
cTatycy reoxha, MHPNamaToOpHMM MapKepuma U [03Mparby CpeacTaBa Koja CTUMyuMWy
eputponoesy, mogenu BW mory noapyatv WHAMBUAYANU30BaHy Tepanujy, CMamUTU
BapujabmnHoct xemornobMHa M MUHUMU3MPATU pPU3MKE MNOBE3aHe Ca MNPEKOMEPHOM
KOopeKLunjom nnm otnopHowhy Ha neverse [3].

3aK/byyaKk

YnpKoc 6pojHMM npegHoOCTMMAa, KAMHUYKA npumeHa BU kog X[, cyoyaBa ce ca M3a3oBMMa,
YK/bY4yjyhn KBanuteT nopgataka, TPAHCMNAPEHTHOCT aNrOpuTMa, EKCTepHYy Banugauujy u
eTMYKa pa3maTtpara. BU Tpeba nocmaTtpatv Kao anat 3a NOAPLIKY KAMHUYKUM O4/1YKaMa Koju
Aonykyje, a He 3amemyje, CTPYYHOCT feKapa. 3ak/bydyHo, BW wmma noteHuumjan pga
TpaHchopmuLe Hery X[ onTUmMmM3aLMjomM NpyKakba ederba, npegsuhatbem KomnavKkaumja u
noaprkaBakem ynpas/bakba aHEMWJOM W KapAMOBACKY/IAPHUM PU3MKOM, LITO Ha Kpajy
omoryhaBa 6e3b6egHujy, nepcoHann3oBaHujy 1 Ka 6o/bem UCXo4y OpPWjeHTUCAHY Hery Ha
avjannsu.
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THE ROLE OF ARTIFICIAL INTELLIGENCE IN HEMODIALYSIS TREATMENT

Dijana Jovanovi¢

Clinic of Nephrology, Clinical Centre of Serbia, Faculty of Medicine, University of Belgrade,
Serbia

Introduction

Hemodialysis (HD) is a complex technology-driven therapy that requires continuous
monitoring and precise adjustment of multiple clinical and technical parameters. Despite
significant advances in dialysis technology, HD patients continue to experience a high burden
of acute and chronic complications. Artificial intelligence (Al), particularly systems based on
machine learning (ML) algorithms, offers new opportunities to support clinical decision-
making by integrating large volumes of real-time and longitudinal data. These data include
patient demographics, comorbidities, laboratory results, dialysis machine parameters, and
biosensor-derived signals.

Machine learning techniques

Various ML techniques: including arteficial neural networks, random forests, gradient
boosting models, and deep learning algorithms - have been applied to identify complex
patterns and generate diagnostic or therapeutic predictions. Model performance is most
commonly evaluated using the area under the receiver operating characteristic curve
(AUROC). By continuously analyzing multidimensional datasets, Al-driven platforms can
support personalized dialysis prescriptions, optimize ultrafiltration rates, adjust dialysate
composition, and help achieve adequate dialysis dose while minimizing treatment-related
stress.

Prediction and prevention of intradialytic complications

It is one of the most valuable applications of Al in HD. Predictive models can identify early
patterns preceding adverse events such as intradialytic hypotension, muscle cramps,
arrhythmias, or dialysis intolerance, often well before clinical manifestation [1]. Early
prediction enables timely interventions, including modification of ultrafiltration profiles,
adjustment of dialysate sodium or temperature, and changes in session duration. This
proactive approach may reduce treatment interruptions, improve hemodynamic stability,
and enhance patient comfort.

Long-term risk stratification

Algorithms trained on large dialysis cohorts can estimate the risk of hospitalization,
cardiovascular events, vascular access failure, and mortality. Importantly, Al models can
continuously update risk estimates as new clinical data become available, enabling dynamic
and individualized care planning [2]. Given that cardiovascular disease remains the leading
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cause of mortality in HD patients, Al-assisted cardiovascular risk assessment may facilitate
early identification of high-risk individuals and support targeted preventive strategies.

Anemia tretment

Beyond intradialytic management, Al has growing potential in the treatment of anemia in HD
patients. By analyzing trends in hemoglobin levels, iron status, inflammatory markers and
erythropoiesis-stimulating agent dosing, Al models can support individualized therapy,
reduce hemoglobin variability, and minimize the risks associated with overcorrection or
treatment resistance [3].

Conclusion

Despite its promise, the clinical implementation of Al in HD faces challenges, including data
quality, algorithm transparency, external validation, and ethical considerations. Al should be
regarded as a clinical decision-support tool that complements, rather than replaces, physician
expertise. In conclusion, Al has the potential to transform HD care by optimizing treatment
delivery, predicting complications, and supporting the management of anemia and
cardiovascular risk, ultimately enabling safer, more personalized, and outcome-oriented
dialysis care.
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BELUTAYKA UHTENTUTEHLUUIA U BACKYJIAPHU NPUCTYN
Tamapa JemuoB

Cny»cba Hegponozuje KAUHUKe 30 UHMEPHY MedUUUHY, KnuHu4Kko 60aHUYKU ueHmap
3emyH, MeduyuHcku ¢hakynmem YHusep3umema y beozpady

Yeopa

®PyHKUMOHaNaH BaCKyNapHM NPUCTYN NPeAcTaB/ba K/byyHy NPeayc/iioB y XeMOAMjaIN3HOM
neyerby bonecHUKa y TepMmmnHanHoj 6ybpexkHoj cnaboctu v jegaH je og yetnpun dpakTopa Koju
3HAYajHO YTUYY Ha KBANUTET }KMBOTA OBe rpyne 6onecHuka [1].

BeluTauyKa MHTENUreHLMja Y MeAULMHU U BaCKYNapHOj XMPYpruju

OCHOBHM TemMe/bM BeluTauyke WHTenureHumje (BW) ykmwydyjy: 1) aHanusy senukor 6poja
noAaTaka, 2) npenosHaBake 06pasaua, 3) npeasuharbe Mcxoda M CBe TO cCa UW/bEM A3
nomorHe y ussohemy 3ak/by4yaKka paau nobosbluatba M ONaKLWamwa pagHux npoueca. Crora,
npumeHa BW y meauumHM M BacKynapHoj xupypruju tpeba pa byay pusajHupaHa u
MMMNEMEHTMPAHA Ca UW/bEM [a MOMOTHE, a/iv He M [a 3aMeHM 34PaBCTBEHOr paaHMKa [2].

BacKynapHu NpUCTynu U NnpumMmeHa BeluTavyke UHTeNureHuuje - aocagaalltba gocturHyha
Mpea npumeHa BU je 6una Ha nosby “untara” peHTreHCKMX cHMMaKa nayha n Tymauyera
nosuumje Bpxa nepmdepHo NocTaB/beHUX LeHTPaHUX KaTeTepa (Peripherally Inserted Central
Catheter, PICC) KaKo KoA, oapac/vx Tako 1 Ko aeue [3,4].

Cnepehu kopak je 610 nyHKUMja demopanHe BeHe BoheHa B Ha aHMManHoOM mogaeny Koju
je 33 u/b umao aa omoryhm marbe UCKYCHUM MeAMUMHCKMM pagHULMMA ga u3splle
dbemopanHun BackynapHU NpmcTyn 6p3MHOM 1 CTONOM ycnexa ynopeanuBoMmM ca CTpyYHalmma
[5].

Hapasbe, rpyna amepuukux uUCTpaxkusada npumeHuna je BW y aHanmsu npexko 1000
doTorpaduja aptepmoBeHcKknx éuctyna (ABD) cHUMbEHUX MOBUNHUM TenedoHOM U Ha
OCHOBY HMWX BpWWAA MPOUEHY W KnacuduKaumjy 03bubHOCTM noctojehux aHeypusmu
BACKynapHor npuctyna 6onecHmKa Ha xemoamjanusm [6].

Perpytauunja 6unecHuka 3a CANSCAN trial je 3aBpweHa. bonecHnum Koju ce npunpemajy 3a
Xemoamjanusy cy ucnutaHu poboTckom Tomorpadpckom ynTpasByvyHOM cuctemy. Cuctem
NHTerpuwe HanpeaHy pobOTMKY, MALIMHCKO y4yere M yATPasByyYHy obpaay curHana y umby
Kpeuparba 3/[ BacKynapHor moaena n Aobujatba AeTa/bHOr U3BELLTaja O KPBHUM CyA0BMMA Y
UW/by Npy}Kakba yBMAa y moryha mecTa 3a Kpempatkbe BacKyaapHor npuctyna [7].

Kpajem npowne rogmHe objasB/beHa je M ycnewHa npBa KAMHW4YKaA ynotpeba poboTcku
NOTNOMOTHYTOT CMCTeMA 3a nepudepHy UHTPABEHCKY KaTeTepusaumjy - Hajuewhn nHBasmMBHU
noctynak y meanuuHu (Hyperion Surgical’s Ivy™ platform).

MyHO ce Hage nonaxe y WNPOKY MHNIEMEHTaLMjy oBe 6€3KOHTaKTHE MeToAe Koja bu
CBOjOM NPUMEHOM MOTNA 3HAYAjHO CMatbUTU MOTyhHOCT KOHTaMUHaUMje 1 yHanpeamna
CTEPUTHOCT U CUTYPHOCT 0Be meToze [8].
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3aK/by4yaK

BewTauyka MHTEeNUreHuUMja je yBENMKO Halla peasHOCT U cBakogHeBuua. HbeH pa3Boj u
npMMeHa Cy HEMWHOBHOCT CaBpeMeHOr APYLUTBA U HeroBor HanpeTka. KoAnKo cmo cTpyyHu
N KOZMKO cy fobpe Hawe unaeje oapasmhe ce M Ha nomoh Kojy ouyeKkyjemMo of, BeluTayke
UHTenureHuuje.
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ARTIFICIAL INTELLIGENCE AND VASCULAR ACCESS

Tamara Jemcov

Nephrology Department, Clinic for Internal Medicine, Clinical Hospital Center Zemun, Faculty
of Medicine, University of Belgrade

Introduction

Functional vascular access is a cornerstone of hemodialysis treatment for patients with end-
stage renal disease and is one of the four factors that significantly influence this group's
quality of life [1].

Artificial Intelligence in Medicine and Vascular Surgery

The basic foundations of artificial intelligence (Al) include: 1) analysis of large amounts of
data, 2) pattern recognition, 3) prediction of outcomes, and all this with the aim of 4)
assistance through motion control. and facilitating work processes. Therefore, the
application of Al in medicine and vascular surgery should be designed and implemented to
assist, not replace, healthcare professionals [2].

Vascular Access and the Application of Artificial Intelligence - Achievements to Date

The first application of artificial intelligence was in the field of “reading” chest X-rays and
interpreting the position of peripherally inserted central catheters (PICC) tips in adults and
children [3,4].

The next step was Al-guided femoral vein puncture (in an animal model), which allowed less
experienced medical workers to perform femoral vascular access quickly and accurately [5].
Furthermore, a group of American researchers applied Al to analyse over 1000 photographs
of arteriovenous fistulas (AVFs) taken with a mobile phone and, based on these images,
assessed and classified the presence of AVF aneurysms [6].

Recruitment of volunteers for the CANSCAN trial has been completed. Patients undergoing
hemodialysis are scanned with a robotic tomographic ultrasound system.

The system integrates advanced imaging, machine learning, and ultrasound signal
processing to generate a 3D vascular model and provide detailed vascular imaging for
vascular mapping [7].

Late last year, the first successful clinical use of a robotically assisted peripheral intravenous
catheterisation system, the most invasive procedure in medicine, was announced (Hyperion
Surgical’s Ivy™ platform). There is great hope for widespread adoption of this non-contact
method, which could significantly reduce the risk of contamination and improve its sterility
and safety [8].

Conclusion
Artificial intelligence is increasingly part of our everyday reality. Its development and
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application are inevitable in modern society and its progress. How expert we are and how
good our ideas are will also be reflected in the help we expect from artificial intelligence.
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MPUMEHA BELUTAYKE MHTEJIUTEHUMUIE Y NEPUTOHEANTHOJ AUIANTU3N
Munuesuh OejaH

KnuHuka 3a Hegpponozujy BMA, MeduyuHcku pakynmem BMA, YHusepzumem o0bpaHe

YBopa: BewTayka uHtenureHumja (BM) kao nogobnact payyHapcTsa Koja MMa 3a LW/b pPa3Boj
copTBepa Koju omoryhasa pavyyHapvma ga KOpucTe OrpOMHY KOJIMYMHY NogaTaka Kako 6m
CaMOCTa/IHO AOHeNn OAJlyKY WUAN U3BPLUMAWN HEKY aKTUBHOCT, MMa cBe Behy npumeHy y
MeaVUMHU - KaKo Y NpeBeHUMjU, TaKO U Y ANjarHOCTULM U NPOHaNaXery HajonTUMaNHNjUX
TepanmjCKnX peLuema.

MpumeHa: Y obnactn neputoHeanHe gujanuse (M), BewTtayka MHTEAUTEHLM]A UTPa 3HAYAjHY
ynory y nobosblaky cTpaTuduMKaumje nauujeHata npe gujanuse, npeasuharby M paHOm
OTKpPMBakby Hajo3bU/bHMjUX KOMMNAMKAUMjA KAao U TeXHUYKMX npobnema TOKOM gujanuse,
ONTMMM3ALUNjU MNponUCUBatba JIEKOBa, Nobosbluakby eAyKauuje M KOHTpose nauujeHaTa
(Cnuka 1) [1].

Cnuka 1. OncexaH npucTyn u
MoryhHOCTM NpUMeEHe BellTayke
WHTeNuUreHumje y ceBum chepama
Peritoneal Neyerba bonecHMKa Ha

Dialysis ; NepuTOHEYMCKOj Anjanmsu

Ynora B/ 6una je K/byyHa y pa3Bojy Tako3BaHUX ,BELITAaYKMX Bybpera” - MUHUMUIUPAHUX
npeHocmsmx ypehaja 3a AWjannsy 3aCHOBAHMX Ha NPUHLUNUMA NEepUTOHEeaNHe Aujanuse.
AKkTyenHo, npumeHa BU y KoHuenTy aasbMHCKOr npahera naumjeHaTa Ha ayTOMaTU30BaHOj
N4 omoryhasa nekapy Aa y CBAKOM TPEHYTKY MMa YBUA Y TOK U KBanUTET npoueca Anjanuse,
YK/bY4yjyhn nocturHytu cteneH yntpadwuntpaumje, 6poj n AyKUHY U3BPLIEHUX WU3MEHA,
KOHTPONY KPBHOI MPWUTUCKA, anu npe cBera uAeHTUPUKAuMjy (He)KomnamjaHce wTO
nocneanyHo omoryhasa usberaBarbe HenoTpebHMX Npernega n XxocnuTanmsaumja, aaum npe
csera nobosblakbe KOHTpoe naunjeHaTa [2]. Jow 6osme pesyntate omoryhasa gBocmepHa
KOMYHMKaLuja ca naumjeHTOM Koja je npeno3HaTa y JanaHy, rae je umnaemeHTMpaH nporpam
TenemeauUMHCKMX BUAEO KoHdepeHumja [3].

Takohe, ynora B/ 6una je Henpouermea y dopmuparey ChatBot nnatdopme, Koja je TOKOM
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naHaemumje Covid 19 oaurpana 3Ha4vajHy ynory y egykaumju nauujeHata y pellaBakby
CBAaKOAHEBHUX HeAOyMMULA U KOMMMKaUKja Koje cy naumjeHTn Ha M Ha TajsaHy nmanu y
ycnosuma msonaumje. TOKom roguMHy gaHa, nnatoopma je umana 20.784 ynuta ca ctonom
3a340B0/bCTBa oaroBopuma og 97,6% [4].

Op 2005. roanHe cnpoBeAeHO je YKYNHO 28 CTyAuja Be3aHMX 3a ynoTpeby BelTayke
nHtenureHumje y NA (og yvera 17 y nocneare 3 r.). AHanusmnpane cy MOPTaAUTET, AYKUHY
XOoCnuTanmsaumje, KapAnoBacKy/apHe KOMMNAUKAuMje, TeXHUYKe npobneme, TpaHCNopTHe
KapaKTepuctmke membpaHe, nepuToHeanHy npesepBaunjy, ONTUMM3AUN)y NpecKpunumje,
paHO OTKpMBatbe NMEPUTOHUTMCA Ca ,Manuparem” y3pouyHUKa M ONTUMM3AUMjy Tepanwuje,
eflyKaumjy nauuvjeHata Kao M AeTeKuMjy aaxepeHue M KOMMNAMjaHTHOCTU y3 aeduHUCaHe
anropuTama Koju cy yK/by4ymBanm pasanymte sapujabne.

3aksyyaK: MNpmumeHa BU 3HauvajHO je nobosbluana KBAanMTET KOHTPoAe nauujeHata y M4, anm
Kao M Yy CBaKoj Apyroj obnactu, 3axTeBa KOHTUHYMpPaHy CcTaHAapAusauujy, Banvgauujy u
6e36e4HOCT NMogaTaka Koju ce aHanAM3Mpajy, Kao M oyyBarbe MNPMBATHOCTM NauMjeHaTa.
0,He3aBUCHO oA npumeHe BW, N[, 3axTeBa KOHTMHYMPAHY MOTMBAUMjY U eayKaunjy ocobsba
M NaumjeHaTa Buwe og 6Mno Koje apyre obnactm y Hebponormjum .
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APPLICATION OF ARTIFICIAL INTELLIGENCE IN PERITONEAL DIALYSIS
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INTRODUCTION: Artificial intelligence (Al) as a subfield of computer science that aims to
develop software that allows computers to use a huge amount of data to independently make
a decision or perform an activity, has an increasing application in medicine - both in
prevention and in diagnostics and finding the most optimal therapeutic approaches.
PRACTICE: In the field of peritoneal dialysis (PD), Al plays a significant role in improving the
stratification of patients before dialysis, predicting and early detecting the most serious
complications as well as technical problems during dialysis, optimizing drug prescription,
improving patient education and control (Figure 1)[1].

Figure 1. Comprehensive approach
and possibilities for applying
artificial intelligence in all areas of
peritoneal dialysis patient treatment

Peritoneal
Dialysis

The role of Al was key in the development of the so-called "artificial kidneys" - minimized
portable dialysis devices based on the principles of peritoneal dialysis.

Currently, the application of Al in the concept of remote monitoring of patients on automated
PD allows the doctor to have insight into the course and quality of the dialysis process at any
time, including the achieved degree of ultrafiltration, the number and duration of changes
performed, blood pressure control, but above all, the identification of (non)compliance
during the dialysis process, which consequently allows avoiding unnecessary examinations
and hospitalizations, but above all, improving patient control [2]. Even better results are
provided by two-way communication, which has been recognized in Japan, where a
telemedicine video conference program between doctors and patients on PD has been
implemented [3].

Al was also instrumental in the creation of the ChatBot platform, which played a significant
role in educating patients during the Covid-19 pandemic to address the daily concerns and
complications that PD patients in Taiwan were experiencing while in isolation. Over the
course of a year, the platform received 20,784 inquiries with a 97.6% satisfaction rate with
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the education [4].

Since 2005, a total of 28 studies have been conducted on the use of artificial intelligence in
PD (17 of which in the last 3 years). They analyzed mortality, length of hospitalization,
cardiovascular complications, technical problems, membrane transport characteristics,
peritoneal preservation, prescription optimization, early detection of peritonitis with
“mapping” of the causative agent and optimization of therapy, patient education, as well as
detection of patient adherence and compliance with the definition of algorithms that
included different variables.

CONCLUSION: As in any other field, the application of Al has significantly improved the quality
of patient control in PD, but it requires continuous standardization, validation and security of
the data being analyzed, as well as preserving patient privacy. Also, regardless of the
application of artificial intelligence, PD requires continuous motivation and education of staff
and patients more than in any other field of nephrology.
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3HAYA) BELUTAYKE MHTEJTUTEHUWMIE Y TPAHCNNNAHTALUIU BYBPETA
byposuh Bnagumunpl?, heaunh Oejan?, Knexesuh Buonetal?

1 Meduuurcku pakynmem, YHusepaumem y Hosom Cady, Hosu Cad, Cpbuja
2 YHusepaumemcku KnuHu4ku Llenmap BojeoduHe, Hosu Cad, Cpbuja

yBoa. Uterpaumja BelwTayke nHtenmreHumje (BU) y TpaHcnNaHTauMoHy MeauumMHy 3Ha4ajHO
je yHanpeauna moryhHOCTU Kako ANjarHOCTUKE, TAKO U 1eYerba OBUX M3Y3€THO KOMMIEKCHUX
H6onecHuKa, nonywasajyhu npasHMHe Ha MecTUMa rAe je Aocajalkba MeguunHa A0CTUrIA
nnaro.

Kpatak npernep nutepartype. BewTayuka MHTENUTEeHUMja y TPAHCNIaHTaumju 6ybpera moxke
ce NPUMEeHUTU y NPEeTPAHCMNAHTALUNMOHO] NPUNPEMMU, Y CBPXY aCUCTEHUUje XUPYPLUKUM
MeToAamMa, AWjarHOCTULM Pas3ANUYUTUX KOMMNAUKAUMja U Ha Kpajy Y NOCTTPAaHCNAAHTAUMOHO]j
He3n 6onecHuKa. lMNpouec TpaHcnnaHTaumje 6ybpera nonasn oA NOTEHUMjafHOI AOHOPA,
OAHOCHO AOCTYNHOr OpraHa, Te je CXO4HO TOMe OAJ/1lyKa O anoKauuju opraHa of, uspasutor
3Havaja. Jo caga cy pasBujeHU pasnnMuMTU Mmoaenn 3acHosaHW Ha BW, nonyt KDPI-EPTS
mozena [1], Kao u mHoru gpyrn, ymja ynotpeba nomake NpaBUAHOj aNOKALWUjU OpraHa, a
3aCHMBA Ce Ha NpeauKLUMjM NpeXxunB/baBakba Kako rpadTa, TaKo U peunnujeHTa, aam u Kmsor
A0HOopa. Y npeaukumju mopTtanuteTa NOMOrA0 je n passBujarbe mogena BU Koju ykmwydyjy u
Bpeme NpoBeAeHO Ha MCTU YeKakba [2]. BelwTauka nHTeAureHuuja Halwna je cBoje Mecto uy
buoncuju rpadta npe came TpaHCNIaHTaumMje, nNa cy Tako passujeHn RENFAST n RENTAG
anroputmun [3]. Y xupypruju, BM notnomaxke nobosblaHOj Npeuu3HOCTM onepauuje,
eproHomuum, n nobosbwaHom Hasohewy xmpypra. Ocum Tora, BM je Hawna mecto u y
KOHTUHYMPAHOM MOHMTOPUHIY OBONECHMKA TOKOM Ccame WHTepBeHuuje. YnoTtpeba
anropuTama MalMHCKOr yyera omoryhasa u npeumnsHujy ctpaTudmrKaumjy pusmnka og, paHux
nocTonepaTUBHUX KOMMNNKALMjA, NONYT oAnoXKeHe pyHKumje rpadTa, akyTHOr oab6aumBatba,
nHoeKkumja, wuta. Ha Taj HaumH, BW ponpuHOCKM WHAMBUAYANU3AUMM  UHTEH3UTETA
MOHUTOPKHIrA, un3bopa Tepanujcke CcTpaTernje W  paumoHanAu3aunju  pecypca y
BUCOKOPU3NYHMM KAUHUYKMM CUTYaUMjama. BewTayka nHTenmnreHymja je Halna ceoje mecTto
Ny pagauonowkoj npoueru rpadTa (LT, MPU, peHoBasorpadmja). Ha Kpajy, Bpean cnomeHyTm
M 3Ha4yaj BU y KomyHMKaumMju ca camum 6onecHMUMMa, Kako KpPOo3 pasanymte anate Koju
omoryhaBajy npucTyn TayHMM W NPOBEPEHMM WMHPOPMAUMjama, TaKO U KPO3 pasanymre
HocuBe ypehaje KOju KOHTMHYMpPAHO npaTe BUTasHe MapameTpe M omoryhasajy nekapy
WNHTEPBEHUMjY ,Ha Aa/bUHY" [4].

3aks/byyak. Mako npumeHa B Hocu BpojHe npesHOCTU, HEONXOAHO je HAr/laCUTU BA*KHOCT
KAWHWYKE Banngm3saumje, MHTepnpeTabunHoCcTn moaena, Kao U eTUYKUX M NPaBHUX acnekaTa
ynotpebe anroputama y meamumHu. CBeyKynHo, MHTErpaumja BewTayke UHTenuUreHunje y
TpaHcnNaHTaumjy 6ybpera npeacraB/ba 3Ha4YajaH KOpPaK Ka NepCcoHanM30BaHOj, NPeLm3HNjoj
n 6e3beaHNjoj MeauLUMHM, ca NOTEHUMjaIOM Aa YHanpeau UCXo4e KaKo Npumaola, Tako U
AO0HOPCKOr Nporpama y LeianHu.
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Introduction. The integration of artificial intelligence (Al) into transplantation medicine has
significantly improved the possibilities of both diagnostics and treatment of these extremely
complex patients, filling gaps in places where previous medicine has reached a plateau.

Brief review of the literature. Artificial intelligence in kidney transplantation can be applied
in pre-transplantation preparation, for the purpose of assisting with surgical methods,
diagnosing various complications and finally in post-transplantation patient care. The kidney
transplantation process starts with a potential donor, i.e. an available organ, and accordingly,
the decision on organ allocation is of great importance. Various Al-based models have been
developed so far, such as the KDPI-EPTS model [1], as well as many others, the use of which
helps in the correct allocation of organs, and is based on the prediction of the survival of both
the graft and the recipient, as well as the living donor. The development of Al models that
include the time spent on the waiting list has also helped in the prediction of mortality [2].
Artificial intelligence has also found its place in graft biopsy before transplantation, and the
RENFAST and RENTAG algorithms have been developed [3]. In surgery, Al helps to improve
the precision of the operation, ergonomics, and improved guidance of the surgeon. In
addition, Al has found its place in continuous monitoring of patients during and after the
intervention. The use of machine learning algorithms also enables more precise stratification
of the risk of early postoperative complications, such as delayed graft function, acute
rejection, infections, etc. In this way, Al contributes to the individualization of monitoring
intensity, the choice of therapeutic strategy, and the rationalization of resources in high-risk
clinical situations. Artificial intelligence has also found its place in radiological assessment of
grafts (CT, MRI, renovasography). Finally, it is worth mentioning the importance of Al in
communication with patients themselves, both through various tools that provide access to
accurate and verified information, and through various wearable devices that continuously
monitor vital parameters thus allowing doctor to intervene “remotely” [4].

Conclusion. Although the application of Al has numerous advantages, it is necessary to
emphasize the importance of clinical validation, model interpretability, as well as the ethical
and legal aspects of the use of algorithms in medicine. Overall, the integration of artificial
intelligence into kidney transplantation represents a significant step towards personalized,
more precise, and safer medicine, with the potential to improve outcomes for both the
recipient and the donor program as a whole.
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