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Imaging biomarkers are the expression of quantitative imaging and have become cen-
tral in the management of cancers, proving consistent and objective information to outline
an appropriate workflow for oncologic patients. Imaging biomarkers, also known as quan-
titative data, are extracted from medical images with the expectancy for them to support
clinicians in each step of a cancer patients’ management to overcome the qualitative and
conventional evaluations. A quantitative approach could reduce the subjective evaluation
in clinical decision making, especially in the new era of target therapy, in which the stan-
dardization of the therapeutic workflow would be desirable. Then, quantitative imaging is
the future landscape of imaging and is hence what the Special Issue published by Cancers
was focused on: “Imaging Biomarker in Oncology”. It is available on Cancers’ official web-
site (https://www.mdpi.com/journal/cancers/special_issues/Imaging_Biomarker#info
(accessed on 7 February 2023)), has collected 20 papers supported from authors with dif-
ferent affiliations, and has received a great interest from readers according to the rising
numbers of citations and views. The main fields of the interests investigated are concerning
the following topics: (1) tumor characterization, (2) prediction prognosis based on body
composition and tumor findings, (3) the evaluation of the response to therapy, and (4) the
risk of recurrence and therapeutic decisions.

(1) Tumor characterization

In the management of cancer patients, the characterization of tumor phenotypes,
according to the tumor’s aggressiveness, heterogeneity, immunophenotype, and microen-
vironmental, has becoming central to tailor the per-tumor and per-patient therapeutic
workflow. Consistent results were recently presented by the group of Tharmaseelan H.
et al. [1], who focused their attention on the radiomic method in the assessment of tumor
heterogeneity in metastatic colorectal cancer, highlighting the potential clinical impact of
quantitative biomarkers to avoid any over- or under-treatment. A different aspect in tumor
characterization has been investigated by Meddeb A et al. [2], who developed a CT deep
learning approach, using automatic segmentation, to differentiate the splenomegaly caused
by cirrhotic disease or lymphoma disease, and several consistent results were achieved.
The quantitative analysis could be useful to differentiate benign from malignant lesions,
especially when conventional imaging lacks in sensitivity.

(2) Prediction prognosis based on body composition and tumor findings

One of the main challenges of oncologists are to predict patient prognosis and the
next perspective of medicine is to explore new findings based on the body composition
and tumor environmental. The different aspects of the body composition have become
central in the new era of personalized medicine; in fact, several aspects, ranging from the
bone mineral density to fat composition, have been recently investigated and the results
were found to be correlated with a patient’s outcome and quality of life. In such a scenario,
promising results were achieved by the group of Ilic I. [3]. They demonstrated that, in the
preoperative setting, a decreased bone mineral density could be considered an independent
negative prognostic factor for mortality in patients affected by lung cancer with brain
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metastases. Among the body composition, the role of sarcopenia was investigated by
Lee J. H. [4] and Mohamed A.A. [5]. The first group demonstrated that sarcopenia might
be independently correlated with failure-free survival and PSA progression in metastatic
hormone-sensitive prostate cancer [4]. In contrast, the second group achieved that in
anal cancer, the sarcopenia did not play a role in the risk of death, and the main body
composition findings, associated with worse survival, were the elevated values of the
visceral-to-subcutaneous adipose tissue area ratio and body mass index [5].

In addition, tumor microarchitecture has been recently explored to predict a patient’s
prognosis by using a dedicated radiomic approach. The group of Caruso D. [6] built
a radiomic model to stratify high-risk colon cancer, based on volumetric colon cancer
segmentation performed on pre-operative CT scans, with the endpoint of identifying high-
risk radiomic hallmarks in colon cancer patients. They achieved good results in internal
and external validation cohorts, having as their reference standard the histology.

(3) Prediction of response to therapy

The next step in the management of cancer patients is the prediction of the response to
therapy. In fact, conventional imaging could be inappropriate and mislead the oncologists;
new quantitative biomarkers have started to emerge to support clinicians in identifying
any potential therapeutic targets [7]. In particular, Filitto G. et al. [7] demonstrated some
encouraging results to predict the tumor regression grade (TRG) score by using a U-Net
model, trained for the automatic segmentation, on the baseline MRI scans in rectal cancers.
They achieved consistent results in both different endpoints of the automatic segmentation
and TRG prediction. In the first endpoint, the dice score coefficient was promising, with
values ranging from 0.73 to 0.75, and in the second, the best results were achieved in
prediction of TRG 2-3.

A different objective investigated was to identify the immune checkpoints in patients
who could benefit of immunotherapy, also enhancing tumor immunophenotype and peri-
tumoral immune cells infiltrating in malignant lesions. In such scenario, the main results
were reached by Huang Y. C. et al. [8], who tested the immune genomic expression in
combination with CT-based radiomic analysis at stage III colon cancer to personalize the
target therapy by reaching good results.

(4) Risk of recurrence

In the prediction of any early tumor recurrence, the presence of high-risk tumor
findings represents the key points for the oncologists to obtain therapeutic decisions.
However, conventional imaging has several limitations, especially in the evaluation of the
main predictors of recurrence before surgery, then an objective evaluation could be seen as
an alternative or a supporting tool for the clinicians. The group of De Robertis R. [9] showed
that the histogram analysis of ADC maps could be evaluated as a preoperative tool to
identify patients affected by respectable pancreatic adenocarcinoma with a risk of less time
to metastases, achieving an accuracy of 75.8%. While Renzulli M. et al. [10] tested radiomics
as an CT imaging biomarker in patients affected by hepatocellular carcinoma to identify a
microvascular invasion, that is one of the main predictors of recurrence. The integrated the
radiomic features extracted from the tumor and the zone of transition achieved an AUC
of 0.86.

This Special Issue enhanced the future perspectives of imaging biomarkers in the
workflow of cancers, with a wide spectrum of chances to improve the patient management,
especially in the new era of personalized medicine. Then, one of the main goals of imaging
biomarkers is to reduce the bias linked to a subjective and qualitative evaluation and to
standardize the clinician’s workflow.
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