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Background. Fragmented health information systems limit the completeness, timeliness and interoperability of
population-based cancer registries. Within the DARE (Digital Lifelong Prevention) project, two complementary Sicilian
pilots aim to strengthen cancer surveillance through regional data integration and artificial intelligence (Al)-assisted
case registration.

Materials and Methods. The Advanced Cancer Registry pilot designed an Institutional Repository to harmonize data
from local registries with national specifications under the Italian Ministerial Decree of 1 August 2023, and an
Advanced Research environment based on Giotto BigData to link cancer data with healthcare and environmental
sources. Regional and national data fields were mapped with registry representatives and the Regional Health
Department. The LINK pilot addresses integration of pathology reports and primary-care information into population-
based registries, combining machine learning and Lean Six Sigma principles. An Al-assisted coding system processes
free-text pathology reports according to AIRTUM and ICD-0O-3 coding standards.

Results. For the Advanced Cancer Registry, the assessment identified field correspondences, discrepancies and
harmonization requirements and defined a centralized regional dataset and standardized data-transfer workflow. The
proposed architecture includes secure CSV ingestion, data validation and consolidation, national XML export and
epidemiological dashboards. Within the LINK-related Al component, 1,050,952 free-text pathology reports from 2003-
2018 were selected for algorithmic analysis. The best-performing algorithm achieved a reported precision of 98.9%,
with processing speed of approximately 4 seconds per 1,000 reports. A 60-80% reduction in manual coding time is an
expected benefit, not a demonstrated outcome.

Conclusions. The two DARE pilots offer complementary approaches to cancer surveillance: standardized regional
interoperability and Al-supported identification and coding of cases. Further implementation and independent
validation are needed to establish their effects on registry quality, timeliness and public-health decision-making.
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