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Abstract: Multidrug-resistant (MDR) bacteria pose a significant threat to global
healthcare systems. The aim of this study is to predict the spread of MDR bacteria using
artificial intelligence (Al) methods and to develop an integrated diagnostic model based
on molecular markers. Clinical, microbiological, and genomic data were analyzed, and a
predictive model was developed using machine learning algorithms. The results
demonstrated a high accuracy in predicting the spread of MDR bacteria (AUC = 0.89).
The proposed approach is of great importance for early diagnosis and the selection of
individualized therapy in clinical practice.

Keywords: MDR, antibiotic resistance, artificial intelligence, genomics, diagnostics,
machine learning

AHHOTAUMA: Aumudbuomuxopesucmenmuvie 6Oaxmepuu (MDR) npedcmasnaiom
Cco0O0U cepbe3nyro yepo3y 05 2100anbHOU cucmemsl 30pasooxpanenus. Llenvio danHoeo
uccnedosarnus asiaemcs nposrnosuposanue pacnpocmparnernus MDR-6axkmepuii na ocnose
Memo0os uckyccmeennozo unmeniekma (Al), a maxoce paspabomka unmezpuposanHoil
OUACHOCMUYECKOL MOOelU C UCNOIb308AHUEM MONEKVIAPHbIX MApKepos. B uccredosanuu
ObLIU NPOAHATUZUPOBAHBL KIUHUYECKUe, MUKPOOUONIO2UYeCKUe U 2eHOMHble OaHHble, HA
OCHOBe KOMOPbIX C HPUMEHEHUEeM al2OPUMMO8 MAWUHHO20 00yYyeHUus Ovlia co30ana
npochocmuydeckas mooens. Ilonyuennvie pezyromamol NPOOEMOHCMPUPOBATU BbICOKVIO
mounocms  npocrosuposanusi  pacnpocmpanenusi  MDR-6axkmepun  (AUC=0,89).
IIpeonosicennviti n0OX00 umMeem 6adXdcHoe 3HaAYeHUe 015 paHHel OUACHOCMUKU U 8blOopa
UHOUBUOYATUSUPOBAHHOU MEPanuu 8 KIUHUYECKOU NPaKmukKe.

KuarwueBbie caoBa: MDR, ammubuomuxopeszucmenmuocmos, UCKYCCMEEHHbIU
unmeseKm, 2eHOMUKA, OUASHOCMUKA, MAWUHHOe 00yYeHue

Annotatsiya: Antibiotikga chidamli bakteriyalar (MDR) global sog ‘ligni saqlash
tizimi uchun jiddiy tahdid hisoblanadi. Ushbu tadgigotning magsadi MDR bakteriyalar
tarqalish mexanizmlarini sun’iy intellekt (Al) asosida prognozlash hamda molekulyar
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markerlar bilan integratsiyalashgan diagnostik model ishlab chigishdan iborat.
Tadgiqotda klinik, mikrobiologik va genomik ma’lumotlar tahlil gilinib, machine learning
algoritmlari yordamida prognoz modeli yaratildi. Natijalar MDR bakteriyalar tarqgalishini
yuqori aniqlik bilan bashorat qilish imkonini ko ‘rsatdi (AUC=0.89). Taklif etilgan
yondashuv klinik amaliyotda erta diagnostika va individual terapiya tanlashda muhim
ahamiyatga ega.

Kalit so‘zlar: MDR, antibiotik rezistentlik, sun’iy intellekt, genomika, diagnostika,

machine learning

KIRISH

Antibiotikga chidamli bakteriyalar
muammaosi zamonaviy tibbiyotning eng
dolzarb muammolaridan biri hisoblanadi.
tashkiloti
ma’lumotlariga ko‘ra, antibiotik
rezistentligi tufayli har vyili millionlab
bemorlar hayotdan ko‘z yumadi. Aynigsa,
Antibiotic resistance fenomeni infeksion
kasalliklarni  davolash samaradorligini
keskin pasaytirmoqda.

MDR bakteriyalar paydo
bo‘lishining asosiy sabablari quyidagilar:

Jahon sog‘ligni  saqlash

« antibiotiklarni noto‘g‘ri qo‘llash
* genetik mutatsiyalar

* gorizontal gen transferi
(plazmidlar orgali)

* biofilm hosil gilish

So‘nggi yillarda molekulyar

biologiya va bioinformatika yutuglari
rezistentlik genlarini aniglash imkonini
berdi. Shu bilan birga, sun’iy intellekt
texnologiyalarining  rivojlanishi  Kkatta
hajmdagi klintk ma’lumotlarni tahlil
gilib, prognozlash imkonini yaratmoqda.

Tadgigot magsadi:

MDR  bakteriyalar  targalishini
sun’iy intellekt yordamida prognozlash va
molekulyar markerlar asosida
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integratsiyalashgan
ishlab chigish.

diagnostik  model

MATERIALLAR VA USULLAR
(METHODYS)

Tadgiqgot dizayni

Prospektiv-observatsion  tadgiqot
bo‘lib, 2022-2025 vyillar oralig‘ida
o‘tkazildi.

Ishtirokchilar

*n =312 bemor

* yosh: 18-75 yosh

*MDR infeksiya
bemorlar

Ma’lumotlar to‘plami

Quyidagi parametrlar o‘rganildi:

e klinik  ko‘rsatkichlar  (harorat,
CRP, prokaltsitonin)

» mikrobiologik natijalar (kultura,
antibiotikogramma)

e genomik markerlar (blaCTX-M,
mecA, vanA genlari)

Sun’iy intellekt modeli

tasdiglangan

Quyidagi algoritmlar qo‘llanildi:

» Random Forest

» XGBoost

* Neural Networks

Model quyidagilarni prognozlash
uchun ishlatildi:

* MDR rivojlanish xavfi
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« antibiotikga sezgirlik

* kasallik og‘irligi

Statistik tahlil

* ROC tahlil

« logistika regressiya

« Kaplan-Meier survival tahlili

p < 0.05 statistik ahamiyatli deb
gabul gilindi.

NATIJALAR (RESULTYS)

Asosiy natijalar:

* MDR  bakteriyalar
darajasi: 38%

* Eng ko*‘p uchragan patogenlar:

oE. coli — 42%

oKlebsiella pneumoniae — 27%

oStaphylococcus aureus — 19%

Genetik markerlar:

* blaCTX-M — 46%

*mecA —22%

*vanA — 11%

Al modeli samaradorligi:

+« AUC =0.89

* Sensitivlik = 87%

* Spesifiklik = 82%

Muhim topilmalar:

aniglanish

XULOSA

Sun’iy intellekt asosida MDR
bakteriyalarni prognozlash yuqori
aniqlikka ega va klinik amaliyotda keng
qo‘llanilishi mumkin. Molekulyar
markerlar  bilan integratsiyalashgan
diagnostika esa erta aniglash va
individual davolash strategiyasini tanlash
imkonini beradi.
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«CRP + genom markerlar
kombinatsiyasi eng kuchli prediktor
bo‘ldi

* Biofilm hosil giluvchi
bakteriyalarda rezistentlik 2.3 barobar
yugori

MUHOKAMA

Ushbu tadgiqot MDR bakteriyalar
tarqalishini prognozlashda sun’iy
intellektning  yuqgori ~ samaradorligini
ko‘rsatdi. Olingan natijalar boshqa
xalgaro tadqgiqotlar bilan mos keladi.

Al modellari quyidagi ustunliklarga
ega:

* katta hajmdagi ma’lumotlarni tez
tahlil gilish

» yashirin bog‘ligliklarni aniglash

« individual prognozlash imkoniyati

Molekulyar markerlar bilan
integratsiya esa diagnostikaning
anigligini  sezilarli  oshirdi.  Aynigsa
blaCTX-M geni MDR targalishining
asosiy biomarkeri sifatida ajralib chiqdi.

Shuningdek, biofilm hosil giluvchi
bakteriyalar rezistentlikning muhim omili
ekanligi tasdiglandi.

AMALIY TAVSIYALAR
* Klinik amaliyotga Al asosidagi
diagnostika tizimlarini joriy etish

* Genomik  markerlarni  rutinga
Kiritish

* Antibiotik terapiyani
individualizatsiya qgilish

» Nosokomial infeksiyalar

monitoringini kuchaytirish

* AMERICAN »
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