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Recent advances within the realm of artificial intelli-
gence (Al) in oncology have focused on areas such as
risk stratification and predictive diagnostics. While we
acknowledge that techniques such as convolutional
neural networks lend themselves to applications in
radiology and screening, the integration of multi-modal
data in oncology is crucial as we evaluate each patient by
combining outputs from various sources including ge-
nomics, radiology, and digital pathology in order to
guide treatment. We therefore write to highlight addi-
tional areas that should be urgently considered as the
role of Al in medicine expands.

Analytic approaches leveraging Al can interrogate
vast amounts of multidimensional information collected
from multi-omics technologies, integrating imaging,
clinical and treatment history, digital pathology, geno-
mics, and sociodemographic factors.! Early integration
of multi-omics has been promising. Al-based methods
have allowed for the development of algorithms that can
integrate various histopathologic data to better measure
and identify tumor cell microsatellite instability, which
in turn predicts response to immunotherapy in patients
with gastric cancer. Deep-learning algorithms have been
able to integrate data from multiple sources including
blood tests, serial imaging, and baseline medical evalu-
ations to predict immunotherapy response in patients
with non-small cell lung cancer.' Finally, Al-derived
pathology-based biomarkers have been used to antici-
pate and quantify the benefits of androgen deprivation
therapy in localized prostate cancer, potentially sparing a
large proportion of patients the added costs and toxic-
ities of unnecessary treatment.’ Deep-learning algo-
rithms have an unparalleled ability to assess salient
associations that may not be readily apparent otherwise,
thereby empowering us to integrate the findings from
multi-modal data to guide patient-tailored precision
therapy.

As the use of Al to analyze large volumes of data
rises, we must also consider its role in promoting cancer
equity. Many Al algorithms are limited in their gener-
alizability due to lack of diversity in their training

datasets; this limitation introduces bias into the AI
models.’ Ensuring that the data we use to train models
come from diverse patient cohorts will better allow us to
deliver personalized care that is both equitable and less
biased.* We must also harness the power of Al to scale
up access to care for patients living in areas with limited
access to healthcare providers. The development of Al
models that carry out quick and accurate imaging
analysis can allow for early detection of cancer. Al ap-
plications in remote patient monitoring may improve
access for patients who experience geographic barriers
to care. Multi-omics analyses may facilitate integration
of data from more diverse and global patient cohorts.

We underscore that data that are used to train Al
reflect societal biases, reflecting the social determinants
of health. Patient outcomes are influenced not just by
clinical factors, including the disease phenotype, but by
how the patient is “perceived” by the health system.
Factors such as sex and race concordance between the
patient and the providers, for example, affect quality of
care. Provider bias is not so easily discerned in health
records.” The ability of machine learning to detect as-
sociations between features when structural issues that
shape clinical trajectory are poorly represented in the
data (and little understood by the AI developers) risks
perpetuating health disparities.

If designed by a diverse team of developers, the po-
tential scope of Al in cancer care ranges far beyond
screening and early diagnosis. We call on providers to
pursue efforts to understand the data better—inte-
grating multi-omics approach as well as social de-
terminants of health—so that we can expand the scope
of powerful computational tools in oncology.

Contributors

Revathi Ravella, MD: writing—original draft. Edward Christopher Dee,
MD: conceptualization, writing-review and editing. Chiara Corti, MD:
writing-review and editing. Leo Anthony Celi, MD MS MPH: writing—
review and editing. Puneeth Iyengar, MD PhD: conceptualization, su-
pervision, writing-review and editing.

Declaration of interests
None to declare.

*Corresponding author. Department of Radiation Oncology, Memorial Sloan Kettering Cancer Center, 1275 York Ave, New York, NY 10065, USA.

E-mail address: iyengarp@mskcc.org (P. Iyengar).

© 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/

by-nc-nd/4.0/).

www.thelancet.com Vol 25 September, 2023

t.)

Check for
updates

OPEN ACCESS

The Lancet Regional
Health - Americas
2023;25: 100573
Published Online xxx
https://doi.org/10.
1016/j.lana.2023.
100573


Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
mailto:iyengarp@mskcc.org
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.lana.2023.100573&domain=pdf
https://doi.org/10.1016/j.lana.2023.100573
https://doi.org/10.1016/j.lana.2023.100573
https://doi.org/10.1016/j.lana.2023.100573
www.thelancet.com/digital-health

Correspondence

Acknowledgements
RR, ECD, and PI are funded in part through the NIH/NCI Support
Grant P30 CA008748.

References

1

He X, Liu X, Zuo F, Shi H, Jing J. Artificial intelligence-based
multi-omics analysis fuels cancer precision medicine. Semin Can-
cer Biol. 2023;88:187-200. https://doi.org/10.1016/j.semcancer.
2022.12.009.

Liu VY, Selvaraju RR, Chen E, et al. Development and validation of
an Al-derived digital pathology-based biomarker to predict benefit
of long-term androgen deprivation therapy with radiotherapy in
men with localized high-risk prostate cancer across multiple phase

III NRG/RTOG trials. J Clin Oncol. 2023;41:5001. https://doi.org/
10.1200/JC0.2023.41.16_suppl.5001.

Corti C, Cobanaj M, Dee EC, et al. Artificial intelligence in cancer
research and precision medicine: Applications, limitations and
priorities to drive transformation in the delivery of equitable and
unbiased care. Cancer Treat Rev. 2023;112:102498. https://doi.org/
10.1016/j.ctrv.2022.102498.

Swami N, Corti C, Curigliano G, Celi LA, Dee EC. Exploring biases
in predictive modelling across diverse populations. Lancet Healthy
Longev. 2022;3(2):e88.  https://doi.org/10.1016/S2666-7568(21)
00307-X.

Gottlieb ER, Ziegler J, Morley K, Rush B, Celi LA. Assessment of
racial and ethnic differences in oxygen supplementation among pa-
tients in the intensive care unit. JAMA Intern Med. 2022;182(8):849—
858. https://doi.org/10.1001 /jamainternmed.2022.2587.

www.thelancet.com Vol 25 September, 2023


https://doi.org/10.1016/j.semcancer.2022.12.009
https://doi.org/10.1016/j.semcancer.2022.12.009
https://doi.org/10.1200/JCO.2023.41.16_suppl.5001
https://doi.org/10.1200/JCO.2023.41.16_suppl.5001
https://doi.org/10.1016/j.ctrv.2022.102498
https://doi.org/10.1016/j.ctrv.2022.102498
https://doi.org/10.1016/S2666-7568(21)00307-X
https://doi.org/10.1016/S2666-7568(21)00307-X
https://doi.org/10.1001/jamainternmed.2022.2587
www.thelancet.com/digital-health

	Broadening the scope of artificial intelligence in oncology
	ContributorsRevathi Ravella, MD: writing–original draft. Edward Christopher Dee, MD: conceptualization, writing–review and  ...
	Declaration of interests
	Acknowledgements
	References


