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For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Research guidelines for submitting code & software for further information.
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- A description of any restrictions on data availability
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Sample size

Data exclusions

7. powerSurvEpi (v0.0.9, https://CRAN.R-project.org/package=powerSurvEpi)

8. precrec (v0.9.1, https://CRAN.R-project.org/package=precrec)

9. progress (v1.1.2, https://CRAN.R-project.org/package=progress)

10. RColorBrewer (v1.1.2, https://CRAN.R-project.org/package=RColorBrewer)

11. readr (v1.1.1, https://CRAN.R-project.org/package=readr)

12. readxl (v1.0.0, https://CRAN.R-project.org/package=readxl)

13. rgl (v0.98.1, https://CRAN.R-project.org/package=rgl)

14. rvest (v0.3.2, https://CRAN.R-project.org/package=rvest)

15. sandwich (v2.4.0, https://CRAN.R-project.org/package=sandwich)

16. xlsx (v0.5.7, https://CRAN.R-project.org/package=xlsx)

The data necessary to reproduce the analyses in this paper, along with detailed readme files to aid investigators in navigating and understanding each analysis and
script in the project, have been uploaded in their entirety (with the exception of the AstraZeneca-Sanger Drug Combination Prediction DREAM Challenge dataset,
see below) to Open Science Framework (OSF) and are stored in the “IDACombo Paper” project, which can be publicly accessed at https://osf.io/sym6h/.

The NCI-ALMANAC dataset was accessed by downloading the “ComboDrugGrowth_Nov2017.zip” folder from the following link on 5/17/2019: https://
wiki.nci.nih.gov/download/attachments/338237347/ComboDrugGrowth_Nov2017.zip?version=1&modificationDate=1510057275000&api=v2

The AstraZeneca-Sanger Drug Combination Prediction DREAM Challenge dataset was accessed by downloading the “DREAM_OI_matrices_final.zip” [syn18468836]
and “OI_combinations_synergy_scores_final.txt” [syn18435126] files from Synapse.org on 2/13/2020. Note that this data is not included in the OSF repository for
this paper because it is controlled access and cannot be distributed with this manuscript.

The O’Neil et al., 2016 dataset was obtained by downloading the supplemental data files associated with O’Neil et al.7 using links from the following webpage on
1/31/2020: https://mct.aacrjournals.org/content/15/6/1155.figures-only

Release 6.0 of the GDSC dataset was downloaded from the following website on 2/26/2018: ftp://ftp.sanger.ac.uk/pub4/cancerrxgene/releases/release-6.0

The CTRPv2 dataset was downloaded from the following weblink on 2/26/2018: ftp://anonymous:guest@caftpd.nci.nih.gov/pub/OCG-DCC/CTD2/Broad/
CTRPv2.0_2015_ctd2_ExpandedDataset/CTRPv2.0_2015_ctd2_ExpandedDataset.zip

Sample sizes for the number of cell lines required to make drug combination efficacy predictions were usually defined by the number of
available cell lines in the published datasets which we use to make predictions. We performed analyses reported in Figure S10 establishing the
suitability of these sample sizes and speculating on minimum acceptable sample sizes for disease specific predictions in the future.

Sample sizes for the number of clinical trials included in the clinical trial validation portion of our paper were entirely based on the number of
available published trials suitable for our analysis. This availability was determined by systematically querying clinicaltrials.gov using a mix of
computational and manual curation to identify all available trials which met our inclusion criteria. Those criteria are described in Figure 3 and
in the "Data exclusions" section below. The suitability of those sample sizes is evidenced by the statistically highly significant differences found
between trial groups.

Patient sample sizes for each clinical trial were determined by the authors of those studies.

Clinical trials were excluded from our validation analysis if they did not meet any of the following inclusion criteria:

1. Completed, phase III clinical trial




