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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.
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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.
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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.

application to THL Biobank (https://thl.fi/en/web/thl-biobank).

Source data for Figures 1-4 are provided with this paper.

We used data from a total of 700,217 individuals (297,151 males, 403,066 females) from three biobanks, UK Biobank (N =
477,078, 216,825 males, 260,253 females), median age 58), Estonian Biobank (N = 190,785, 65,220 males, 125,565 females,
median age 43) and Finnish THL Biobank (N = 32,354, 15,106 males, 17,248 females, median age 51).

Analyses in this paper were all carried out conditional on age and sex. Sex was defined differently in the different cohorts: in
UK Biobank, sex at recruitment is taken from the patient’s medical record but can subsequently be edited by the participant if
they choose. For the Finnish THL biobank, sex was taken from the population registries held by the Digital and Population
Data Services Agency. In the Estonian Biobank, sex was extracted from the Estonian National Identity number which is
created based on the sex recorded in the Estonian Birth Registry.

Written informed consent was obtained from all participants. Participants were not offered compensation for participating in
this study.

No direct adjustment for race, ethnicity, etc. Genetic analyses are adjusted for global principal components.

Details in methods & supplement.

UK and Estonian Biobanks likely have healthy volunteer bias. THL Biobanks are intended to be population representative.

The UK Biobank study was approved by the North West Multi-Centre Research Ethics Committee. This research was
conducted using the UK Biobank Resource under Application Number 30418. The Estonian Committee on Bioethics and
Human Research approved the Estonian Biobank study. Data was accessed with research approval number 1.1-12/2770. The
THL biobank cohorts were approved by the Coordinating Ethical Committee of the Helsinki and Uusimaa Hospital District,
Finland. Data was accessed with research application number BB2016_86.

Maximum samples used, no pre-study sample size calculation. Six times bigger than previous equivalent analysis.

Missing metabolomic data, >4 SDs from mean metabolite measurements, health-insurance-fund-only derived diagnoses in EBB

Main findings were replicated in a held out set of UK Biobank, as well as two other large biobanks.

This was an observational study, and so participants were not randomized to experimental groups.

For all experiments, data generation and biomarker quantification were carried out blinded to sample phenotype, using randomly assigned
pseudonymous sample IDs.




