Am J Cancer Res 2023;13(4):1617-1619
www.ajcr.us /ISSN:2156-6976/ajcr0150228

Commentary

Precision medicine in oncology - machine
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Abstract: The article describes recommendations related to machine learning methods in oncology.
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In October 2022, Zhang, et al. posed the ques-
tion, published in Medicine (Baltimore), what
are the global research trends on precision
oncology [1]. Precision medicine, also known
as personalized medicine when taking into
account factors such as environmental expo-
sure, lifestyle and biological susceptibility,
could revolutionize the prevention and treat-
ment of many illness. Schuman et al. in Lancet
Global Health pointed out that it is important
to bear in mind that precision medicine mainly
concerns high-income countries. Unfortunately,
this may then run the risk of ignoring the needs
of low-and middle-income countries [2]. How
can the development of personalized medicine,
including oncology, be accelerated? One option
is the machine learning methods that have
been widely developed in recent years. How-
ever, it is important to bear in mind some of the
recommendations listed below.

According to an article published in ecancer-
medicalscience, the authors reviewed applica-
tions of machine learning techniques in oncol-
ogy and explore how they work. Despite the
progress that is occurring, it will still take many
years to be able to accurately assess the po-
tential of such methods [3]. Analysis of a range
of different data sources could enable us to
answer questions such as why do patients with
cancer respond differently to identical treat-
ments? Why does the therapy have positive
effects in some patients, while others lack the

expected effects or have negative side effects?
It is important to remember that the data of
oncological patients are very sensitive. For this
reason, in order to build the trust of the individ-
ual patient, data should be collected in such a
way that the patient is certain how and for what
purpose the data would be used. With this
approach, there is an opportunity to apply
machine learning methods more effectively, i.e.
with the aim of developing personalized medi-
cine even further.

Another recommendation is to implement the
teaching of machine-learning methods in medi-
cal universities, including on the basis of onco-
logical patient datasets. According to one re-
cent study published in the BMJ Health & Care
Informatics, medical students reported limited
awareness and education in this area. Four out
of ten respondents had not heard the term
machine learning, while two out of three said
they had not spent time learning machine learn-
ing methods throughout their studies [4]. For
this reason, medical universities should con-
sider implementing additional classes for stu-
dents and doctoral students in although basic
machine learning methods. Demonstrating the
practical application of machine learning meth-
ods to this group of people could be presented
through two means. One way to do this is to
look at an article published, for example, in
ecancermedicalscience [3], in which the au-
thors synthesized the machine learning tech-
niques in oncology.
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Another way is to carry out the most important
machine learning methods on a simple instruc-
tional basis, so that the results can then be
related to specific patients, such as those suf-
fering from cancer. In other words, there would
be an interesting demonstration of the impor-
tance of machine learning methods in the
development of precision medicine. Based on
a dataset of different groups of oncological
patients, the students would apply the appro-
priate machine learning method of their choice,
so that they could then try to assign an appro-
priate course of action for a particular person
based on the results.

The fourth recommendation is to make the
scientific community aware of the assumptions
of the various machine learning methods. An
example here is cluster analysis, for which one
of the critical issues is sample representative-
ness and collinearity [5]. The effect of lack of
representativeness may be to falsify the struc-
ture of the medical patient clusters created.
Co-linearity, a situation where independent
variables are highly correlated with each other,
can make it difficult to assess their true im-
pact. The resulting cluster system, e.g. of peo-
ple suffering from cancer, may not find a place
in reality. Another example is the sensitivity to
outlier points, the presence of which can create
an erroneous cluster of individuals [6]. If a
dataset contains, for example, many outlier
cases of oncological patients, the resulting
number of clusters without analysis of these
cases will not necessarily reflect the validity of
the results obtained, and thus it will not be pos-
sible to implement the appropriate treatment
for a particular individual. Such examples of
unfulfilled assumptions may give rise to incon-
clusive findings related to personalized medi-
cine. One further effect of this may be to reduce
the confidence of a particular patient in all
aspects of their treatment. When reviewing
submitted manuscripts in which the authors
have applied machine learning methods, ex-
pert statistical review should also be carried
out. Otherwise, as was the case with the
COVID-19 articles, a smaller percentage of
them will meet statistical validity [7] and thus,
instead of implementing precision medicine,
we will be standing still all the time. This may
result in the unnecessary media spread of erro-
neous premises, i.e. resulting from the publica-
tion of inconclusive results related to the mis-
application of machine learning methods.
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A final recommendation is to adequately edu-
cate health practitioners about key research
findings related to the application of machine
learning methods. For example, as the authors
mentioned in Scientific Reports, nowadays psy-
chiatrists rely mainly on symptoms in the dif-
ferential diagnosis of anxiety and depression
[8]. In addition, the gradual dissemination to
this group of doctors of the latest research
findings related to machine learning methods
would allow personalized medicine to be devel-
oped even further in future and thus facilitate
the selection of an appropriate course of ac-
tion for a specific psychiatric patient, including
those with depression and anxiety disorders
mentioned above. For this reason, one of the
recommendations is to represent the most
important scientific developments related to
the application of machine learning methods
at the regularly held World Cancer Congress, so
that the knowledge gained can then be trans-
lated into even greater development of preci-
sion medicine, also known as personalized
medicine.
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