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amziuje, todél daznai diagnozuojamos pavéluotai. Jy diagnostikai paprastai reikalingi brangts
ir specializuoti tyrimai, o tai didina sveikatos sistemos apkrova ir blogina pacienty prognoze.
Ankstyvos diagnostikos aktualuma dar labiau iSryskina sparciai besivystantys nauji gydymo
metodai, leidziantys stabdyti ligos progresavima. Dél Siy priezasciy tampa ypac svarbu tobulinti
retujy ligy ankstyvos detekcijos ir rizikos stratifikavimo sistemas, pasitelkiant Siuolaikines
asmens sveikatos duomeny (fenomo) analizés ir dirbtinio intelekto (DI) technologijas.

Sio darbo tikslas - sukurti DI modelius, kurie, remiantis populiacinio lygmens duomenimis,
leisty jvertinti asmens rizikg sirgti RL, pirmiausia Alporto sindromo spektro buklémis, taip pat
jvertinti metody pritaikomuma kitoms RL. Tyrime bus integruojami multimodaliniai Valstybés
duomeny agentidros (VDA) kaupiami populiaciniai duomenys ir VUL Santaros kliniky
biomedicininio tyrimo metu suformuota Alporto sindromo pacienty imtis, naudojama masininio
mokymo ir modeliy validacijos tikslais.

Keliama hipoteze, kad populiacijos lygmens sveikatos duomeny fenomika sudaro prielaidas
sukurti veiksmingus DI modelius RL patikrai bei individy rizikos stratifikacijai. Tai leis
reikSmingai pagerinti ankstyva RL diagnostikg. Tematika pasizymi tarpdisciplininiu pobtdziu,
jungianciu klinikine medicing, duomeny mokslg ir DI taikyma, bei tarptautiSkumu, grindziamu
bendradarbiavimu su nacionaliniais ir tarptautiniais duomeny bei tyrimy tinklais.

Description of the topic:

Many rare diseases (RDs) present with non-specific clinical manifestations across different age
groups and are therefore often diagnosed late. Their diagnosis typically requires costly and
highly specialized investigations, which increases the burden on healthcare systems and
adversely affects patient prognosis. The growing availability of novel therapeutic approaches
capable of slowing disease progression further highlights the importance of early diagnosis. For
these reasons, there is a pressing need to improve early detection and risk stratification systems
for RDs by employing novel phenotypic health data analysis and machine learning methods for
artificial intelligence (AI) applications.

The aim of the proposed research is to develop Al-based models that, using population-level
data, enable the assessment of an individual’s risk of RDs, with an initial focus on conditions
within the Alport syndrome spectrum, as well as to evaluate the applicability of these models
to expand towards other RDs. The study will integrate multimodal population-level data
collected by the State Data Agency (VDA) with an Alport syndrome patient cohort established
during a biomedical study at Vilnius University Hospital Santaros Clinics, which will be used for
machine learning and model validation experiments.

The central hypothesis is that population-level health data phenomics provides the foundation
for developing effective Al-based detection models capable of significantly improving the early
diagnosis of RDs. This topic is inherently interdisciplinary, combining clinical medicine, data
science, and Al applications, and is international in scope, based on collaboration with national
and international data and research networks.




