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Abstract. Artificial intelligence (Al is rapidly transforming the landscape of nephrology, offering inno-
vative solutions that enhance diagnosis, treatment, and patient care. This literature review explores the
current and potential applications of Al across various domains within nephrology. We discuss Al-driven
advancementsin early diagnosis, personalized treatment planning, renal replacement therapy, and frans-
plant nephrology. Furthermore, we examine how Al enhances patient care through remote monitoring,
telehealth, and virtual assistants. While the promise of Al is immense, this review also addresses the ethical,
regulatory, and technical challenges that accompany its integration into clinical practice. By highlighting
the fransformative potential of Al in nephrology, we underscore the need for continued research and col-
laboration to fully realize its benefits in improving kidney health outcomes.
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Introduction

Artificial intelligence (Al) has seen a significant rise in
its application across various medical specialties, including
nephrology. The integration of Al into medicine marks a
transformative shift, enabling healthcare providers to en-
hance diagnosis, treatment, and patient care. Al encom-
passes a range of technologies, including machine learning
(ML), natural language processing (NLP), and computer
vision, which are being leveraged to analyze vast amounts of
medical data. These technologies facilitate the early detec-
tion of diseases, optimize treatment protocols, and perso-
nalize patient care [1, 2].

In healthcare, Al technologies are used in several in-
novative ways. Machine learning algorithms, for instance,
are adept at analyzing complex datasets, which can include
patient histories, imaging studies, and genetic informa-
tion. This capability allows for more accurate predictive
analytics, leading to early disease detection and tailored
treatment plans. In nephrology, Al is being applied to
predict the progression of chronic kidney disease (CKD)
and to identify patients at high risk for acute kidney in-
jury (AKI). These applications highlight AI’s growing role
in improving patient outcomes and reducing healthcare
costs [1, 2].

The adoption of Al in medicine also brings about a shift
toward what is termed as “augmented medicine”, where
Al technologies support and enhance the decision-making
capabilities of healthcare professionals. This shift is crucial
in specialties like nephrology, where complex decisions are
made daily regarding patient management. Al systems can
assist nephrologists by providing evidence-based recom-
mendations, thus improving the accuracy of diagnoses and
the effectiveness of treatments [1].

Despite these advancements, the integration of Al
into healthcare faces challenges, including resistance from
healthcare providers who may be unprepared for the rapid
technological changes. Moreover, ethical concerns, such as
data privacy and the potential for Al to replace human judg-
ment, continue to be debated. Nonetheless, the consensus
in the medical community is that Al will not replace phy-
sicians but will instead augment their capabilities, allowing
for more efficient and effective patient care [1, 2].

Methodology

This literature review was conducted using a systematic
approach to ensure comprehensive and unbiased coverage
of the relevant literature. The review adhered to the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
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Analyses (PRISMA) guidelines, which facilitated a struc-
tured and transparent process for study selection and data
extraction.

Search strategy

A thorough literature search was performed across se-
veral reputable databases to identify relevant studies and ar-
ticles on the application of Al in nephrology. The databases
used included PubMed, Google Scholar, Scopus, and Web
of Science.

The search was conducted using a combination of spe-
cific keywords and Medical Subject Headings (MeSH) terms
related to the study’s focus. The key search terms included
“artificial intelligence”, “nephrology”, “chronic kidney
disease”, “machine learning”, “personalized medicine”,
“renal replacement therapy” and “transplant nephrology.”
Boolean operators (AND, OR) were used to combine these
terms effectively, and filters were applied to limit results to
peer-reviewed articles published in English.

Inclusion and exclusion criteria

The studies were selected based on the following inclu-
sion criteria:

— language: only articles published in English were con-
sidered;

— focus: the study must focus specifically on the appli-
cation of Al in nephrology, including diagnosis, treatment,
renal replacement therapy, transplant nephrology, and pa-
tient care;

— publication date: preference was given to studies pub-
lished within the last 10 years to ensure the review reflects
the most current research trends;

— study type: original research articles, reviews, meta-
analyses, and clinical trials were included.

Exclusion criteria involved:

— non-English publications: articles not published in
English were excluded;

— irrelevant focus: studies that did not specifically focus
on Al applications in nephrology were excluded;

— duplicate studies: duplicate records across databases
were removed.

Study selection process

Initially, 131 articles were retrieved from the databases.
After removing duplicates, 105 unique articles remained.
These articles underwent a rigorous screening process,
which included:

1) title and abstract screening: the titles and abstracts of
all identified articles were screened to assess their relevance
to the topic. Studies that did not meet the inclusion criteria
were excluded at this stage;

2) full-text review: the full texts of the remaining 45 ar-
ticles were then reviewed to confirm their relevance and ad-
herence to the inclusion criteria. This resulted in 28 studies
being included in the final review.

A PRISMA flow diagram (Fig. 1) illustrates the study
selection process, showing the number of records identified,
screened, and included, along with reasons for exclusion at
each stage.

Data extraction and analysis

Data were extracted from the selected studies using a
standardized form. The extracted data included:

— study characteristics: authors, year of publication,
study design, and population;

— Al application: specific Al techniques used (e.g.,
machine learning, natural language processing), area of ne-
phrology addressed, and outcomes measured;

— key findings: major results and conclusions of each
study, focusing on the effectiveness of Al in improving di-
agnosis, treatment planning, patient outcomes, and overall
nephrology practice.

The extracted data were synthesized to provide a com-
prehensive overview of the current landscape of Al applica-
tions in nephrology, highlighting key trends, challenges, and
potential future directions.

Quality assessment

The quality of the included studies was assessed using
criteria such as study design, sample size, and methodologi-
cal rigor. Studies were categorized based on their risk of bias,
and only those deemed to have a low to moderate risk of bias
were included in the final analysis.

Al in early diagnosis of kidney diseases

The application of Al in the early diagnosis of kidney
diseases, particularly CKD, is revolutionizing nephrology
by offering unprecedented accuracy and predictive capa-
bilities. ML algorithms are at the forefront of this trans-
formation, providing tools that can predict the onset and
progression of CKD with remarkable precision. These al-
gorithms analyze vast amounts of data, including patient
demographics, comorbidities, and laboratory results, to
identify patterns that may not be immediately apparent to
human clinicians [3]. The accuracy of these ML models
has been validated in several studies, showing strong poten-
tial to improve early detection and intervention strategies,
which are critical for preventing the progression of CKD to
more severe stages [4].

Al-driven imaging techniques are also making signifi-
cant strides in the early detection of kidney abnormalities.
These techniques utilize advanced image recognition algo-
rithms to analyze radiological images, such as ultrasounds
and CT scans, to detect subtle changes in kidney structure
that may indicate the early stages of disease [5]. By automa-
ting the analysis process, Al reduces the likelihood of hu-
man error and enhances the consistency and speed of di-
agnoses, allowing for earlier intervention and potentially
better patient outcomes.

Furthermore, Al is being employed to identify high-
risk patients through predictive analytics. By integrating
data from various sources, including electronic health re-
cords and wearable devices, Al systems can continuously
monitor patients and alert healthcare providers to those at
greatest risk of developing CKD or experiencing disease
progression [6]. This proactive approach enables clinicians
to tailor interventions more precisely, potentially reducing
the burden of CKD on both patients and healthcare sys-
tems.
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Al in personalized treatment planning

Al is revolutionizing personalized treatment planning
in nephrology by utilizing vast amounts of patient data and
genomic information to tailor individualized treatment
strategies. These Al-driven approaches involve advanced
machine learning algorithms that analyze complex data-
sets, including electronic health records (EHRSs), genetic
profiles, and real-time patient data, to predict how patients
will respond to specific treatments. This ability to persona-
lize care is particularly crucial in nephrology, where patients
often have complex and chronic conditions like CKD that
require long-term management.

Al models in nephrology are designed to optimize di-
alysis treatment by adjusting parameters based on real-time
patient data. These predictive models use historical patient
data and ongoing monitoring to fine-tune dialysis prescrip-
tions, such as the timing, duration, and intensity of treat-
ments, to improve patient outcomes and reduce compli-
cations. For example, Al can predict which patients are at
higher risk for complications like intradialytic hypotension,
allowing for adjustments to be made in the treatment plan
before issues arise [7].

In addition to optimizing dialysis, Al plays a significant
role in medication management by analyzing patient histo-
ries, genetic data, and current medications to predict and
prevent adverse drug reactions (ADRs). This is particularly
important in nephrology, where polypharmacy is common
due to the complex nature of kidney disease management.
Al algorithms can identify potential drug interactions or
contraindications that might not be immediately appa-
rent to clinicians, thereby reducing the risk of ADRs and
improving patient safety. These systems can also suggest
alternative medications or dosages tailored to the patient’s
unique genetic makeup and disease state [8].

Al’s ability to process and analyze large datasets also
extends to genomics, where it can identify genetic markers
associated with different responses to treatments. This in-
formation can then be used to design highly personalized
treatment plans that are more effective and have fewer side
effects. For instance, Al-driven genomic analysis can help
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identify patients who are likely to benefit from specific
nephroprotective drugs, or who may be at higher risk for
certain complications, enabling more targeted and proac-
tive care [9].

Furthermore, Al is instrumental in reducing the burden
on healthcare systems by streamlining treatment planning
and reducing unnecessary interventions. By accurately pre-
dicting patient outcomes and optimizing treatment plans,
Al helps in resource allocation, ensuring that patients re-
ceive the most appropriate and effective care without the
need for trial-and-error approaches. This not only improves
patient outcomes but also enhances the efficiency of health-
care delivery in nephrology [9].

Al in renal replacement therapy

Al has become a pivotal force in enhancing renal re-
placement therapy (RRT), driving significant advance-
ments in both hemodialysis and peritoneal dialysis. Al’s role
in these therapies is multifaceted, encompassing improve-
ments in the efficiency and personalization of treatment, as
well as aiding in the development of next-generation artifi-
cial kidneys.

Al-driven innovations in hemodialysis machines are
transforming the delivery of this essential treatment. Mo-
dern hemodialysis systems equipped with Al algorithms can
continuously monitor and adjust dialysis parameters in real-
time. These systems analyze vast amounts of patient data,
including blood pressure, electrolyte levels, and fluid ba-
lance, to optimize the treatment process. By doing so, they
help reduce complications such as hypotension and ensure
that the dialysis session is tailored to the patient’s immedi-
ate needs. This level of precision is unattainable through
traditional methods, where adjustments are often based on
intermittent monitoring and clinical judgment alone [10].

In peritoneal dialysis (PD), Al is playing an equally
transformative role. Al systems integrated into PD manage-
ment are particularly useful for remote patient monitoring.
For instance, in Japan, Al-enabled automated peritoneal
dialysis (APD) devices allow healthcare providers to moni-
tor patients in real-time, adjusting treatment protocols as

Records after duplicates
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e Records identified through
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Y
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Figure 1. The PRIMSA flow diagram
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necessary based on data collected from the patient’s home.
This approach not only enhances the safety and effective-
ness of PD but also improves patient compliance by redu-
cing the need for frequent hospital visits [11]. The use of Al
in PD is particularly beneficial for elderly or chronically ill
patients who may find frequent travel to healthcare facilities
burdensome.

Moreover, Al is at the forefront of efforts to develop ar-
tificial kidneys. These next-generation devices aim to re-
plicate the functions of a natural kidney, offering a poten-
tial lifeline to patients with end-stage renal disease (ESRD)
who are not candidates for traditional dialysis. AI’s con-
tribution to this field includes the design and optimization
of biocompatible materials, the development of sensors for
real-time monitoring of kidney function, and the creation
of algorithms that can predict and respond to changes in the
patient’s condition. These innovations are crucial for the
eventual realization of fully functional, implantable artifi-
cial kidneys, which could drastically improve the quality of
life for patients with ESRD [12].

Al in monitoring and managing CKD
progression

Al has significantly advanced the monitoring and ma-
nagement of CKD progression, providing tools that en-
hance patient care and outcomes. Remote monitoring of
kidney function using Al-powered tools is one of the most
impactful developments in nephrology. These tools inte-
grate with EHRs and wearable devices, offering continuous,
real-time monitoring of patients’ health data. Al algorithms
analyze this data to track important biomarkers and detect
early signs of deterioration, allowing timely interventions.
For example, Al systems can monitor estimated glomerular
filtration rate (¢GFR) and serum creatinine levels, provi-
ding alerts when these indicators suggest worsening kidney
function. This continuous monitoring can significantly re-
duce the need for frequent hospital visits, enabling more
proactive management of CKD [13].

Predictive analytics play a crucial role in assessing
CKD progression and patient outcomes. Machine learning
models, such as neural networks and random forests, are
employed to predict the risk of disease progression based
on a variety of clinical factors, including patient demo-
graphics, comorbidities, and previous treatment respon-
ses. These models can forecast the likelihood of reaching
ESRD and the need for renal replacement therapy, guiding
clinicians in making informed decisions about treatment
adjustments [14]. By identifying high-risk patients early,
healthcare providers can implement more aggressive the-
rapeutic strategies or lifestyle modifications to slow disease
progression.

Al also enhances patient adherence to treatment plans,
which is critical in managing CKD. Al-driven tools provide
personalized reminders, educational content, and real-time
feedback to patients, promoting adherence to prescribed
medications and lifestyle changes. These systems can iden-
tify patterns of non-adherence and predict potential chal-
lenges, enabling healthcare providers to intervene before
these issues lead to significant complications. Improved

adherence not only enhances patient outcomes but also re-
duces healthcare costs associated with disease progression
and hospitalizations [13].

Al in transplant nephrology

The integration of Al into transplant nephrology is
transforming the landscape of kidney transplantation, with
significant implications for donor-recipient matching, pre-
dicting graft outcomes, and post-transplant monitoring.

Al technologies, particularly machine learning algo-
rithms, are revolutionizing how donor-recipient matching
is performed. Traditional matching methods, which hea-
vily relied on human leukocyte antigen (HLA) compatibi-
lity and a limited set of clinical parameters, are now being
enhanced by Al. Machine learning models can analyze vast
datasets, including genomic data, electronic health records,
and previous cross-matching outcomes, to identify patterns
and optimize compatibility. These Al-driven systems can dy-
namically adjust their algorithms in real-time as new data be-
comes available, ensuring that the matching process remains
current and tailored to individual patient needs [14, 15].

Once a transplant is performed, predicting graft survival
and identifying potential rejection early is critical for pa-
tient outcomes. Al models excel in this area by processing
complex variables, such as the donor’s eGFR, kidney do-
nor profile index (KDPI), recipient and donor body mass
index (BMI), and immunological factors. These models
can predict the likelihood of delayed graft function (DGF)
and other complications, offering clinicians a powerful tool
for risk stratification and personalized patient management
[15, 16].

In post-transplant care, Al is increasingly used for conti-
nuous monitoring and management. Al-powered systems
can integrate data from wearable devices and remote moni-
toring tools, providing real-time insights into the patient’s
health status. These systems can detect early signs of rejection
or other complications, allowing for timely interventions.
Moreover, Al’s ability to personalize immunosuppressive
therapy based on individual patient responses further en-
hances the long-term success of kidney transplants [16, 17].

Al in enhancing patient care
and experience

Al is increasingly transforming patient care and experi-
ence, particularly in nephrology, where the use of Al-driven
tools has led to significant improvements in patient engage-
ment, remote monitoring, and overall care management.
One of the most notable applications of Al in enhancing
patient care is through Al-driven virtual assistants. These
virtual assistants are designed to provide patients with real-
time support and education about their conditions, treat-
ment options, and medication management. By leveraging
NLP algorithms, these tools can engage with patients in a
conversational manner, offering personalized responses and
ensuring that patients receive timely and accurate informa-
tion [18].

Al-powered telehealth platforms are also playing a cru-
cial role in managing kidney disease remotely. These plat-
forms enable continuous remote monitoring of kidney func-
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tion, allowing healthcare providers to track patients’ health
parameters in real time. This not only facilitates early detec-
tion of potential issues but also enables timely interventions,
thereby reducing the risk of disease progression and hospital
readmissions. The integration of Al in telehealth systems
has proven particularly beneficial in managing CKD, where
ongoing monitoring is critical for patient outcomes [19, 20].

Moreover, Al has enhanced patient-provider commu-
nication, a critical aspect of patient care that directly im-
pacts patient satisfaction and adherence to treatment plans.
Al-driven communication tools, such as chatbots and au-
tomated messaging systems, allow for seamless and continu-
ous interaction between patients and healthcare providers.
These tools can handle routine inquiries, schedule appoint-
ments, and provide medication reminders, thereby free-
ing up healthcare professionals to focus on more complex
patient needs. Additionally, these systems can analyze pa-
tient data to identify potential health risks and recommend
personalized interventions, further enhancing the quality of
care provided [21].

Another significant application of Al in patient care is
in the area of telemedicine, where Al-driven technologies
facilitate virtual consultations and remote patient manage-
ment. These technologies have become particularly impor-
tant in the post-pandemic era, where the need for remote
healthcare delivery has surged. Al-powered telemedicine
platforms not only provide convenience for patients but also
ensure that care is accessible to those in remote or under-
served areas, thereby reducing health disparities [20, 22].

Ethical and regulatory considerations

The integration of Al in nephrology introduces sig-
nificant ethical and regulatory challenges that must be ad-
dressed to ensure patient safety, data integrity, and equitable
access to care. Ethical concerns primarily revolve around
the potential biases embedded in Al algorithms, which may
arise from non-representative training data. Such biases can
lead to disparities in care, particularly affecting margina-
lized populations, thus exacerbating existing healthcare
inequalities [23]. Moreover, the decision-making processes
of Al systems, often termed “black box” models, lack trans-
parency, making it difficult for healthcare providers and pa-
tients to understand or challenge Al-driven clinical recom-
mendations [24].

Data privacy and security represent another crucial area
of concern, especially given the sensitive nature of medical
data used by Al systems. Ensuring compliance with regu-
lations like the Health Insurance Portability and Accoun-
tability Act (HIPAA) is essential, but the global nature of Al
technology complicates the alignment with varying interna-
tional standards [25]. The use of large datasets to train Al
models raises questions about consent and data ownership,
as patients may be unaware of how their data is being utilized
beyond their immediate care. Additionally, the potential for
cyberattacks on Al systems necessitates robust cybersecurity
measures to protect patient information and maintain trust
in Al applications [26].

Regulatory frameworks for Al in healthcare are still
evolving. Bodies such as the U.S. Food and Drug Admini-
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stration (FDA) are developing guidelines for the approval
and monitoring of Al-driven medical devices, emphasizing
the need for continuous learning systems that can adapt to
new data while maintaining safety and efficacy [23]. The
International Organization for Standardization (ISO)
and the Institute of Electrical and Electronics Engineers
(IEEE) have also begun to establish standards for Al ethics
and system design, which aim to guide the responsible
development and implementation of Al technologies in
healthcare [24].

The intersection of Al and nephrology thus requires a
multi-faceted approach to regulation that encompasses
ethical considerations, data protection, and international
collaboration. Establishing clear guidelines will be essential
to harness the benefits of Al while mitigating its risks, en-
suring that advances in nephrology contribute to improved
patient outcomes without compromising ethical standards
or patient trust.

Challenges and limitations
of Al in nephrology

Al has the potential to revolutionize patient care and
experience in nephrology, offering new ways to enhance in-
teractions and improve outcomes. One significant develop-
ment is the use of Al-driven virtual assistants, which have
been increasingly adopted in healthcare to provide patient
education and support. These virtual assistants can answer
questions, provide reminders about medication and ap-
pointments, and deliver personalized educational content,
all of which empower patients to better manage their con-
ditions. Such tools are especially valuable in nephrology,
where patients often need to navigate complex treatment
regimens [27].

Telehealth, augmented by Al, has further transformed
kidney disease management by enabling remote monito-
ring and consultations. Al algorithms can analyze data from
wearable devices or home monitoring systems, allowing
healthcare providers to track vital signs and kidney function
in real-time. This approach not only reduces the need for
frequent hospital visits but also enables timely interventions,
which can prevent complications and improve long-term
outcomes for patients with CKD [27].

Another critical area where Al enhances patient care
is through improved communication between patients and
providers. Al-powered tools, such as chatbots or patient
portals integrated with Al, facilitate more efficient commu-
nication, ensuring that patients receive timely responses to
their concerns and that their data is seamlessly shared with
healthcare providers. This enhanced communication is cru-
cial in nephrology, where close monitoring and swift adjust-
ments to treatment plans can significantly impact patient
health [28].

Future directions and innovations

The future of nephrology is poised to be significantly
shaped by emerging Al technologies. These advancements
are expected to not only enhance current practices but also
pave the way for entirely new approaches to kidney care.
One of the most promising areas of innovation lies in the
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development of Al-driven predictive models. These models
can analyze vast datasets from EHRs, genomics, and wea-
rable devices to predict disease onset, progression, and re-
sponse to treatment with remarkable accuracy [28]. Such
capabilities are crucial in a field like nephrology, where early
intervention can greatly improve patient outcomes.

Moreover, Al is expected to play a crucial role in advan-
cing personalized medicine within nephrology. By integra-
ting genetic, environmental, and lifestyle data, Al can help
tailor treatment plans to the unique needs of each patient,
potentially improving the efficacy of interventions and re-
ducing adverse effects [23]. For example, Al can optimize
drug dosing by considering a patient’s specific metabolic
profile, which is particularly important in managing condi-
tions like CKD, where medication management is complex
and critical.

The potential impact of Al on the future of kidney care
extends beyond individual patient management to broader
healthcare systems. Al technologies are likely to contribute
to more efficient resource allocation, reducing healthcare
costs while improving care quality. For instance, Al could
streamline dialysis scheduling, predict patient no-shows,
and optimize the use of dialysis centers, thus enhancing
both patient care and operational efficiency [27].

Collaborative efforts between Al developers and ne-
phrologists will be essential in realizing these future innova-
tions. The development of Al tools tailored to nephrology
requires a deep understanding of the clinical nuances of kid-
ney diseases, which can only be provided by nephrology ex-
perts. Conversely, nephrologists need to be educated about
Al technologies to effectively integrate them into clinical
practice. This collaboration will ensure that Al applications
are not only technically robust but also clinically relevant
and ethically sound [28].

Conclusions

In conclusion, the integration of Al into nephrology is
transforming the field by enhancing early diagnosis, per-
sonalizing treatment, improving patient monitoring, and
revolutionizing renal replacement therapies. Despite the
significant benefits, challenges such as technical limitations,
ethical concerns, and the need for robust regulatory frame-
works persist. However, with ongoing innovations and col-
laborative efforts between Al developers and nephrologists,
Al has the potential to greatly improve patient outcomes and
the overall quality of kidney care. The future of nephrology
will likely see Al as an indispensable tool, driving precision
medicine and optimizing patient care at every stage of kid-
ney disease management.
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LLTY4HUI iHTEAEKT Y HEPPOAOTii: PEBOAIOLLSI B AIArHOCTULLi, AIKYBAHHI TO AOTASIAI 301 NALIEHTAMM

Pesiome. Ltyynnii intenext (ILL11) mBuako 3MiHIOe ramysb He-
¢poutorii, mporoHyoun iHHOBaLiiTHI pillleHHs, SIKi MOKPAILYIOTh
NIaTHOCTUKY, JIIKYBaHHS ¥ JIOTJISIAL 32 TIAlliEHTaMU. Y 1IbOMY OTJISII
JIiTepaTypy JOCITIKYIOThCS iCHYIOUI Ta MOTEHIiNHI BapiaHTH 3a-
CTOCYBaHHSI IITYYHOTO iHTEJNEKTY B pi3HUX cdepax HedpoJorii.
OOroBOPIOETHCST TIPOTPEC Yy PaHHIN MiarHOCTUII, TIepCOHAI30Ba-
HOMY TUTaHYBaHHi JIIKyBaHHSI, 3aMiCHill Teparii HUPOK i TpaHC-
TUIaHTAlilHIA Hedposorii, 1Mo ctaB MOXIuBUM 3aBmsku L.
KpiM Toro, BUBYA€THCS, SIK IITYYHUI iHTEIEKT MOKpAILy€e OIS
3a MallieHTaMM 3aBISIKW TUCTaHIIIITHOMY MOHITOPUHTY, TeJIEMEI -

LMHI Ta BipTyaJlbHUM TMOMiuHMKaM. He3Baxaiounm Ha BeauMve3Hi
nepcnektuu LI, y iboMy orisiii Takok 00roBOPIOIOThCS €TUYHI,
HOPMaTUBHI i TeXHIUHi MPOOJIEMHU, 1110 CYTTPOBOKYIOTh OT0 iH-
Terpaiito B KJIiHiYHYy MpakTuky. [ligkpeciooun nepeTBoproBaib-
Huii noteHuian LI B Hedposorii, MU aKIIeHTYyeEMO yBary Ha Heo0-
XiTHOCTI MOAAIBIINX TOCTIIKEHb Ta CIiBIIpaLli JJIs1 TOBHOI peati-
3allii fioro rnepesar y mokpalieHHi pe3yJIbTaTiB JiKyBaHHS HUPOK.
KnouoBi clioBa: mryunuit inTenexT; Hedposoris; XpoHiuHa
XBOpoOa HUPOK; MalllMHHE HaBYaHHS; MEpCcOHai3oBaHa Meau-
IIMHA
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