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Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

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
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Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences
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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

(including histological images) from the TCGA database are available at https://portal.gdc.cancer.gov/. The cohort accession codes are TCGA-KIRC, TCGA-KIRP,
TCGA-KICH and TCGA-STAD. Access to the proprietary data can be requested from the respective study groups who independently manage data access for their
study cohorts: Rupert Langer for BERN-GASTRIC, Roman D. Buelow and Peter Boor for AACHEN-RCC. The respective principal investigators will decide within a
reasonable timeframe if the data can be shared for research purposes under a dedicated collaboration agreement signed by the respective institution.

Not applicable for this technical study.

Not applicable for this technical study.

This technical study used retrospective tissue samples which were available through public repositories and provided as part
of proprietary tissue collections at participating pathology departments. No inclusion or exclusion criteria for participan

This study was performed in accordance with the Declaration of Helsinki. We performed a retrospective analysis of
anonymized patient samples. In addition to publicly available data from “The Cancer Genome Atlas” (TCGA, https://
portal.gdc.cancer.gov), we used a renal cell carcinoma dataset by the University of Aachen, Germany (ethics board of Aachen
University Hospital, No. EK315/19) and a gastric cancer dataset by the University of Bern (ethics board at the University of
Bern, Switzerland, no. 200/14). This study adheres to the MI-CLAIM [50] checklist (Suppl. Table 1).

For renal cell carcinoma (RCC), two patient cohorts were used: TCGA-RCC (N=897 patients, Suppl. Figure 1A), and AACHEN-RCC (N=249, Suppl.
Figure 1B). For gastric cancer, two patient cohorts were used: TCGA-GASTRIC (N=191 patients, Suppl. Figure 1C) and BERN-GASTRIC (N=249
patients, Suppl. Figure 1D). No formal method to calculate sample size for deep learning biomarker studies is available. The sample size was
chosen according to sample availability and it was comparable to previous studies in the same field of research (e.g. Ghaffari Laleh et al.,
Medical Image Analysis, 2022)

Reasons for data exclusion were missing image data, missing metadata and faulty image files resulting in pre-processing dropout. All dropouts
are listed in Suppl. Figure 1.

We repeated all experiments five times with different random seeds. All attempts at replicating were successful and are reported in the
manuscript.

Random seeds for neural network training were generated with Python's random number generator. There were no randomized experimental
groups in this study.

As part of our study, we performed a reader study in which an expert observer evaluated image tiles. This observer was blinded during this
evaluation. No other parts of our study required blinding.




