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Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant groupings

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

available on Zenodo: https://doi.org/10.5281/zenodo.7749613. The Oesophageal cancer screening trial data is available on GitHub: https://github.com/Gaooooye/
Esophageal-cAncer-Screening-Trial. The hereditary hearing loss trial data is available on Mendeley: https://data.mendeley.com/datasets/6mh8mpnbgv/1. The data
on cardiac amyloidosis (“derivation dataset”) is available per the original study at https://www.nature.com/articles/s41467-021-22876-9.

Not applicable as the data used in this study was collected from previously published clinical trials for the subsequent data
analysis.

Not applicable as the data used in this study was collected from previously published clinical trials for the subsequent data
analysis.

The data used in this study was collected from previously published clinical trials for the subsequent data analysis.

1) Endocrinologic Oncology data: Total subjects included 493 as training and 295 test subjects. Training subjects had an age
range of 4 to 83 with a mean of 42 ± 18 (Mean ± Standard Deviation) and a median of 42 years. Test subjects had an age
range of 11 to 82 with a mean of 47 ± 16 (Mean ± Standard Deviation) and a median of 48 years.

2) Gastrointestinal Oncology data: Total subjects included 7899 as training and 6698 test subjects. Training subjects had an
age range of 39 to 82 with a mean of 56 ± 9 (Mean ± Standard Deviation) and a median of 56 years. Test subjects had an age
range of 24 to 86 with a mean of 56 ± 9 (Mean ± Standard Deviation) and a median of 55 years.

3) Otolaryngology data: Total subjects included 1329 as training and 569 test subjects. Training subjects had a mean age of
18 ± 15 (Mean ± Standard Deviation). Test subjects had a mean age of 34 ± 12 (Mean ± Standard Deviation).

4) Cardiology data: Total subjects included 1712 as training and 430 test subjects. In this study, the original data split and,
consequently, the external validation dataset was unavailable per the original study. In line with the published methodology,
we randomly allocated 80% of patients and controls to the training set (n=1712) and 20% to the test set (n=430).

Not applicable as the data used in this study was collected from previously published clinical trials for the subsequent data
analysis.

The study followed relevant guidelines and regulations and was approved by the Ethical Committee of the Medical Faculty of
RWTH Aachen University (Reference No. EK 028/19).

We extracted the publicly available original training and test datasets from each clinical trial.

1) Endocrinologic Oncology data: Total subjects included 493 as training and 295 test subjects. Cross-sectional data from Germany, Poland,
the US, and the Netherlands was used to assess the ability of the dopamine metabolite methoxytyramine to identify metastatic disease in
patients with pheochromocytoma or paraganglioma. To this end, ten features were available.

2) Gastrointestinal Oncology data: Total subjects included 7899 as training and 6698 test subjects. It was centered on endoscopic screening
and included multiple data sources from questionnaires to endoscopy data, i.e., cytologic and epidemiologic data.

3) Otolaryngology data: Total subjects included 1329 as training and 569 test subjects. The study contained genetic sequencing data to
diagnose this condition. Individuals were categorized based on hearing loss severity and variations in three genes (GJB2, SLC26A4, MT-RNR1).

4) Cardiology data: Total subjects included 1712 as training and 430 test subjects. The study utilized electronic health records to identify
patients with cardiac amyloidosis from a dataset spanning 2008-2019, sourced from IQVIA, Inc., focusing on heart failure and amyloidosis.
While the original study used external datasets for validation, these were inaccessible. Therefore, our analysis adhered to the original study's
internal validation strategy: 80% as the training set and 20% for testing, resulting in 1712 individuals for training and 430 for testing.

No publicly available data was excluded. The data used in this study was collected from previously published clinical trials for the subsequent
data analysis.




