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IN THE FIGHT AGAINST CANCER
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Abstract

Recent years have witnessed
significant advancements in
radiation therapy, driven by
developments in photon, elec-
tron, and proton radiations, as
well as the emerging use of
hypofractionated applications.
Despite these innovations, the
future of fractionated radiation
oncology remains secure due
to the complexities involved in
maximising therapeutic gains
without increasing toxicity.
Concurrently, inflammatory
bowel diseases, particularly
ulcerative colitis, play a crucial
role in both gross and micro-
scopic findings in differential
diagnoses. Initial diagnos-
tic approaches often involve

evaluating antibiotic-resistant
or induced enteritis through
therapy history and PCR test-
ing for Clostridium difficile.
Persistent clinical symptoms
suggestive of therapy resis-
tance or re-infection necessi-
tate further testing for Clos-
tridium difficile fecal toxins.

Cancer therapy is increasingly
influenced by digital advance-
mentsand innovative biomed-
ical technologies. Significant
progress has introduced nov-
el diagnostic and therapeutic
tools, including laser technol-
ogy for surgery, photodynam-
ic therapy, and bio-imaging.
Additionally, nanotechnology
has revolutionised potential
therapies, enabling selective
multimodal tumor diagnos-
tics and treatment. This ap-
proach combines contrast-

enhanced imaging with tar-
geted therapy, opening new
horizons in cancer treatment.
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The scientific community is
actively developing and es-
tablishing advanced nano-
technology-based nanomed-
icines, reflecting a concerted
effort to enhance cancer ther-
apy. The integration of these
cutting-edge technologies
promises to improve diagnos-
tic accuracy and therapeutic
outcomes, driving the future
of cancer treatment towards
more precise and effective in-
terventions.

Keywords:

Cancer, Health, Digital,
Technology

1.0 Introduction

The clinical application of Al
in oncologic radiation thera-
py demonstrated its capaci-
ty to improve the diagnosis,
treatment, and prognosis
of cancer (Casa et al, 2023).
Three main features Al man-
ifested, including the NP-
aware, Hardware-aware, and
high-throughput data pro-
cessing. The AI/ML models
presented the potential as ro-
bust biomarkers in reducing
heterogeneity in treatment
response and improve the
general effectiveness of im-
munotherapy.

A cohort of promising Al/ML
models were developed to di-
agnose tumours, determine
the DNA damage response,

identify synthetic lethal inter-
actions, and predict immu-
notherapy response. In radio-
therapy machine learning was
successfully implemented for
detecting novel radiomic fea-
tures, automatically contour-
ing organs, the classification
of target volume delineation
and organs at risk delineation
and models for neoadjuvant
chemotherapy in head and
neck cancer. Novel caDISC-
members were identified that
showed prognostic value in
endometrial cancer.

Figure 1illustrated a Schematic

of non-proliferating cells are
found in deeper regions, en-
circling a core of dead cells
(central necrotic core). This
necrotic core results from cell
death caused by restricted ox-
ygen and nutrient diffusion.

Use of Al in designing indi-
vidualised therapeutic options
for leukaemia and other types
of cancer, which has evolved
rapidly over the years, includ-
ing RPs, signal transduction,
functional genomics, and im-
munogenomics, among oth-
ers. Among different types of
cancer, leukaemiaisone ofthe

Oxygenated area
@® Hypoxic cells

MNecrotic core

Figure 1. (Makropoulou, M., 2016)

representation of a multi-cel-
lular solid tumor. The tumor
exhibits a quasi-spherical
shape with a concentric ar-
rangement of cells. Aerobic
and proliferating tumor cells
are situated on the periph-
ery, while a smaller fraction

exploitations of digital tools,
varying from case finding, di-
agnosis, treatment, follow-up
and survivorship, to end-of-
life care. it is anticipated in the
United States that by 2030,
there will be a 269% increase
in the number of adult survi-
vors of childhood cancer with
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a similar absolute increase in
the number of survivors with
a history of haematological
malignancies. As a result, two
new brief surveys have been
developed for this valuable
cohort to assess their cancer
and treatment-related prob-
lems.

1.1 Aim

Ideas on how to harness dig-
ital health technology in the
fight against cancer and
thus benefit from others dig-
ital health innovations are the
core aims of this paper. Some
perspectives on this are giv-
en per se, others are inspired
by digital health inventions
that deal with other diseases.
This paper hopes to describe
areas for future digital health
research and development in
under-served countries and
other low-resource spheres
with a strong focus on cost-ef-
fective measures.

One in six deaths worldwide
is due to one of the 200 types
of cancer (Patel et al, 2023)
(Makropoulou, 2016). In 2040,
the predicted global cancer
burden may almost double,
reaching 30 million new cases
per year (World Health Orga-
nization, 2020). High-income
countries averagely invest 1.9%
among their gross domestic
product (GDP) into their can-
cer care systems greatly sup-
ported by digital health tech-
nology (Darley et al, 2023).
Such funding, however, is un-

realistic in low-income coun-
tries, which not only have to
deal with unproportionally
high cancer incidence rates,
but also need to educate most
people on how to prevent can-
cer and thus avoid particular-
ly high costs for direct cancer
care. Considering cost-effec-
tive health care, educational
measures informed by digi-
tal health technology could
achieve a lot in low-income
countries as well. At the same
time, the developing coun-
tries could serve as a sandbox
environment for new digital
health approaches, before be-
ing used in a proper health
environment in high-income
countries.

2.0 Method

It is critical to generate and
continuously improve evi-
dence to support the use of
telemedicine and electron-
ic communications in good
clinical practice. Additionally,
the evaluation of the usability
and acceptability of interven-
tions that can be part of dig-
itization as a change process
in healthcare must be consid-
ered. The cancer care path-
way must be seamless, avoid-
ing fragmentation due to
digitization. After input from
healthcare professionals, the
patient and user perspective
must take a central position
in conjunction with the edu-

cation and insight of health-
care staff. It will be important
to include the users (and also
the patient) in the assessment
of digital tools’ practical suit-
ability. The digital tools should
be cost effective for both peo-
ples’ health and the health
economy, with focus on the
utilities. Great improvement
in cancer patients’ reported
outcomes of treatment and
treatment choices will be a
key measure (Andrades & Re-
camonde-Mendoza, 2021).

The guiding principles for the
introduction of innovation,
evaluation and implementa-
tion of new technologies, and
good digital technology prac-
tice in the National Health Ser-
vice (NHS) should be based on
care pathways and needs, cost
effectiveness and equality (C.
Griffin et al,, 2020). Patient re-
ported outcome measures
(PROMSs), including health-re-
lated quality of life, functional
capacity, pain assessment and
symptom-related  follow-up,
should be utilised to estab-
lish the quality of patient care
on digital platforms. These
measures should apply to any
intervention or drug, an oc-
currence in all diseases and
changes in statistics on com-
mon diseases, for example
cancer, should be observed.
Patients should be involved
in setting the parameters for
utility.

3. Results and
Discussion
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At the time of writing,
m-health is playing a vital
role in contributing to health-
care by offering a convenient
and efficient way to replace
or complement traditional
in-person interactions. This
is especially beneficial in the
field of oncology care, where
physical interactions are cru-
cial for the accurate delivery
of complex testing and treat-
ment plans. As it has already
been successfully demonstrat-
ed, digital solutions, particu-
larly the use of smartphones
and mobile applications, have
the ability to avoid unneces-
sary hospital visits, greatly im-
prove patients’ overall experi-
ences, enhance adherence to
follow-up treatment, and facil-
itate significant time savings
for both patients and health-
care providers alike. The utili-
sation of advanced algorithms
and smart programming fur-
ther allows for the seamless
adjustment of the next steps
in the pathway of care for pa-
tients, all based on their on-
going monitoring data and
through online consultations.
Additionally, it is worth noting
that the majority of diagnostic
image facilities worldwide still
rely on non-digital methods,
which unfortunately limits
access to remote experts and
timely distant review (Agar-
wal et al, 2020). This further
emphasises the urgent need
for embracing digital technol-
ogy in healthcare to ensure
optimal patient outcomes are
consistently achieved.

While any amount of liver can-
cer is something to be con-
cerned about, in emerging
economies, the majority of
patients present with more
advanced stages at the time
of diagnosis. However, smart-
phones are ubiquitous in most
emerging countries and could
be efficiently utilised in a solu-
tion to address obstacles in
the continuum of care for liv-
er cancer patients (Huang
et al2022). With specifically
trained and deployed digital
health workers from within, in
parallel with leveraging widely
available local care resources,
we can develop and imple-
ment a novel digital health
strategy that aims to support
health and education system
strengthening. By utilising the
vast potential of mobile tech-
nology, we can revolutionise
the way liver cancer patients
receive care and support in
emerging economies. With
smartphones being pervasive
in these countries, there is an
unprecedented opportuni-
ty to bridge the gap between
patients and healthcare pro-
viders. Combining the power
of digital health workers who
have been trained for this spe-
cific purpose and making use
of existing local healthcare
resources, we can create a
groundbreaking digital health
strategy that not only provides
assistance but also strength-
ens the overall health and ed-
ucation system. Through the
integration of smartphones
into the continuum of care,

we can ensure that liver can-
cer patients have access to
vital information, resources,
and support at all stages of
their journey. By deploying a
network of highly skilled dig-
ital health workers, who are
equipped with the knowledge
to navigate through the com-
plexities of liver cancer care,
we can overcome the barri-
ers that hinder timely diag-
nosis and treatment (Wazir et
al.2023). Moreover, by tapping
into the readily available local
care resources, we can create
a synergy that boosts the over-
all healthcare infrastructure in
emerging economies, leading
to improved outcomes for liver
cancer patients.

This innovative digital health
strategy holds immense po-
tential to transform the land-
scape of liver cancer care in
emerging economies. By har-
nessing the power of smart-
phone technology and util-
ising the expertise of digital
health workers, we can pave
the way for a more inclusive
and comprehensive approach
to tackling this devastating
disease. Through the seam-
less integration of mobile de-
vices, local resources, and a
well-trained workforce, we can
achieve unparalleled advance-
ments in health and educa-
tion system strengthening,
ultimately benefiting not only
liver cancer patients but the
entire population as well. With
the implementation of this
game-changing digital health
strategy, individuals facing liv-
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er cancer in emerging econ-
omies will experience a sig-
nificant improvement in their
overall care and outcomes. The
utilisation of smartphones,
which have become an in-
tegral part of everyday life in
these countries, allows for a
unique opportunity to bridge
the divide between patients
and healthcare providers (Pot-
dar et al.2020). By capitalising
on the expertise and training
of digital health workers who
are dedicated to liver cancer
care, alongside the utilisation
of existing local healthcare
resources, a ground-breaking
and effective digital health
strategy can be established.

By incorporating smart-
phones into the continuum of
care, liver cancer patients will
have continuous access to the
vital information, resources,
and support that they require
at every step of their journey.
Through the formation of a
network of highly skilled dig-
ital health workers, equipped
with the necessary knowledge
and expertise to navigate the
intricacies of liver cancer care,
the barriers to early diagnosis
and treatment can be effec-
tively overcome. Additionally,
by optimising the readily ac-
cessible local care resources, a
symbiotic relationship can be
established, further bolstering
the overall healthcare infra-
structure in emerging econ-
omies, ultimately benefiting
liver cancer patients and the
wider population.

The implementation of this
innovative digital health strat-
egy has the potential to com-
pletely revolutionise the land-
scape of liver cancer care in
emerging economies. By har-
nessing the power of smart-
phone technology and lever-
aging the specialised skills of
digital health workers, a truly
inclusive and comprehen-
sive approach to combating
this debilitating disease can
be crafted (Lv et al, 2023).
Through the seamless integra-
tion of mobile devices, local
resources, and a highly skilled
workforce, unprecedented ad-
vancements in health and ed-
ucation system strengthening
can be achieved. This, in turn,
will not only significantly ben-
efit liver cancer patients but
will also have a profound and
lasting impact on the overall
wellbeing of the entire popu-
lation.

4.0 Conclusion

This study has critically ex-
plored how existing digital
technologies are effectively
configured to be optimised
for enhanced prevention; pre-
habilitation (of the human
subject), detection (including
early diagnosis), treatment,
and care, in the fight against
cancer. More specifically, it
has been established that the
declarative use of digital tech-
nologies for the fight against

cancer, from an ethical and
regulatory perspective. As new
warfronts emerge in the fight
against the development and
progression of cancer, a crit-
ical at the leverage of digital
technologies and systems in
effectively fighting these war-
fronts becomes inevitable. In-
deed, this article sets out with
the explicit aim of critically
evaluating the use and effec-
tive employment of these set
of digital technologies in the
fight against cancer, including
some of the futuristic endeav-
ours being charted within re-
search environments through
social inclusion. (Patel et al.,
2023)

Increased cancer incidence,
prevalence, costs, and deaths
threaten the quality of life
globally (Makropoulou, 2016).
As the cancer burden has
proven to be multidimension-
al, a multi-pronged strategy to
combat this scourge that in-
cludes cancer prevention, de-
tection, treatment, and care
must be adopted. Emerging
advancements in digital tech-
nologies such as the Internet
of Things (loTs), Artificial Intel-
ligence (Al) for hepatocellular
carcinoma (AIHCC), Machine
learning (ML), and Big Data
presages the potential future
of electronic healthcare that
leverages data-driven solu-
tions.
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