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Once the diagnosis of breast cancer is established, the conversation in Quite surprisingly, when the authors employed a hypothesis-driven

clinic inevitably reaches the patient'smost pressing question: prognosis. Cli-
nicians are then able only to offer their best estimates based on few tools at
their disposal. Specifically, the standard anatomic staging systems, aswell as
the classically describedNottinghamPrognostic Index (NPI), provide extrap-
olated approximations based on historical data which give weight to tumor
grade, size, and lymphnode status [1]. Certainly, discordance between antic-
ipated and actual outcomes are commonplace with vastly different out-
comes appreciated between patients diagnosed within the same stage.

More sophisticated instruments, namely Oncotype Dx and
MammaPrint, have been developed. They are based on gene expression
profiles and offer prognostic information with regards to potential
responses to chemotherapy. Interpretation of these assays indirectly
allude to outcomes, although each has its own limitations. Oncotype
Dx was described in patients with hormone receptor positive, HER2
negative, and node negative disease [2]. Invasive ductal carcinoma
(IDC) was the only histology type thought to be well represented in
this study, casting a degree of uncertainly on the value of the recurrence
score in patients with invasive lobular carcinoma (ILC) and other less
common histology types [3]. Mammaprint is more inclusive, including
node positive patients – yet only offers an output which delineates pa-
tients to high vs low risk disease [4].

In this article of EBioMedicine, Shimizu and Nakayama describe a
newly developed molecular prognostic score (mPS), derived utilizing
inherently unbiased, artificial intelligence (AI)-based methods and ver-
ified across multiple gene expression platforms [5]. Through a series of
algorithms, all human protein-encoding genes were examined and sys-
tematically narrowed to a final list of 23 genes associated with out-
comes when either expressed at low or high levels. By incorporating
data from TCGA andMETABRIC cohorts, mPS is effectively generalizable
across race, histology type, hormone receptor status, HER2 receptor sta-
tus, lymph node status, age, and menopausal status.

Aside from the intriguing potential to identify genes that can reliably
predict outcomes, many of these previously understudied genes may
serve as effective targets for drug development purposes. The literature
to date is sparse for most if not all of the gene panel, revealing entire
areas of unchartered territory for future studies.
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approach with the selection of MYC as a candidate gene, they were un-
able to determine a role in predicting prognosis. MYC is well appreci-
ated for its association with poorer prognosis in B cell lymphoma,
albeit more so with gene rearrangement vs overexpression [6], and
thus reasonably evaluated. While it is naïve to presume similar roles
for genes across all cancer types, the lack of an association with survival
is still notable in this case given the central role of MYC in proliferation
[7]. Nonetheless, persistently dismal survival rates in more aggressive
disease underscores the plethora of data building on seminal studies,
while many targets and pathways remain undiscovered. It is, of course,
possible that the expression levels of these candidate genes aremerely a
consequence of complex upstreamprocesseswhere interventionwould
be more effective.

Since Perou's 2000 initial report applying microarray technology to
describe distinctive molecular subtypes based on gene expression sig-
natures [8], the field has evolved dramatically. Major advancements in
sequencing technologies culminated in our authors' abilities to perform
an exhaustive whole genome sequencing analysis that comprehen-
sively spans the genome for any and all potential candidate genes.
Coupled with a machine learning approach, this allows a large volume
of data to be processed with extrapolated outcomes determined with
statistically powered accuracy. The precision in which outcomes are es-
timated with mPS invariably sets it apart from currently accepted pre-
dictive scores; the closest comparator being Oncotype Dx.

The implications of utilizing AI approaches in cancer research are
vast. Beyond prognostic studies, there is a more applicable role for pre-
dictive models. The authors of this study propose an integrated classifi-
cation system, combining mPS and the clinical stage to stratify patients
to seven classes. Extrapolation of data utilizing the METABRIC cohort
further led to identification of groups determined to be unaffected by
cytotoxic chemotherapy. In addition to prognostication, implementa-
tion of mPS may then serve to guide clinical management.

Shimizu and Nakayama offer a promising alternative to currently
available tools for breast cancer prognostication, by highlighting a role
for AI-based approaches. Future large-scale prospective studies will be
integral moving forward.
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