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Abstract: By the early 19th century, it was commonly used to describe diseases characterized by the uncontrolled growth of
abnormal cells. Cancer is one of the leading causes of death worldwide and is responsible for an estimated 9.6 million deaths in
2018 alone. Over the years, the understanding of Cancer has grown, and researchers have identified many of its causes. Factors
such as lifestyle, diet, environment, and genetics have been linked to an increased risk of Cancer. As a result, public health
organizations are working to reduce the number of cancer cases through awareness campaigns, early detection, and treatment.
To reduce the number of cancer cases and fatalities, individuals must practice preventative measures such as healthy eating,
regular exercise, and avoiding environmental hazards. It is also essential for individuals to be aware of their risk factors, receives
regular screenings, and seek medical attention if any concerning symptoms arise. Al is being used to analyze huge amounts of
data from past and current cancer research, enabling researchers to identify patterns in the data that could lead to new
treatments and breakthroughs in curing Cancer. Al is also being used to analyze imaging data, allowing for more accurate
diagnosis and early detection of Cancer. Al is further utilized to advance cancer treatment, helping develop personalized
medicine tailored to individual patients' needs. This review covers Cancer Statistics, Conventional Practices for Cancer
Diagnosis and Treatment, Al for Cancer Research, Cancer Data Repositories, Genomic and Molecular Data, Cloud Al Platforms,
Al for Cancer Prediction, and Al for Cancer Treatment.
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1. INTRODUCTION

The word "cancer," which invaded or grew and expanded to
additional body areas, began to be applied to medicine in the
1600s,"%. Cancer is a complex and multidimensional condition
in a standard cell cycle with many 1000 epigenetic and
genetic differences, notably in how cells divide and develop.
The process of mitosis is used by the cells to replicate
themselves, which results in the cell's characteristic
expansion. The cells eventually undergo apoptosis, a planned
cell death process that ensures controlled cell proliferation.
As this process becomes disorganized, the cells degenerate
and lose, increasing malignant tumors that exponentially
invade the mass of cells around them. The possibility exists
that the cancer cell will circulate in the circulation. There are
500 or more genes linked to various types of Cancer. Among
the leading causes of mortality worldwide, particularly for
people under 70, is Cancer.’ Oncology is one of the
therapeutic areas advancing the most quickly globally, and an
early and accurate cancer diagnosis is crucial. to improve
patient survival. One that vast repositories of data linked
with Cancer can be used to predict and detect early Cancer
diagnosis as a result of the present research*attempt that are
concentrated on cancer etiology and curative aspect .}
Cancer treatments are time-consuming and costly due to
increased recurrence and mortality rates of the disease.
Cancer has the greatest number of therapeutically relevant
outcomes due to advancements in Multidisciplinary research
and clinical trials. Clinical uses of Al are in detecting and
treating Cancer .* Using machine learning (ML) treatment will
accelerate the creation of a customized treatment plan for
each patient in future medical guidance. Researchers could
collaborate in real-time to potentially treat millions of people
and share data online. In this paper, healthcare and artificial
intelligence (Al) highlight healthcare technology that alters
how people view healthcare and demonstrate how medical
technology is made possible by Al professionals to provide
appropriate care. This knowledge is essential; therefore,
medical practitioner or worker uses a certain technique
because a medical techniques worker are not familiar with
the impact of preventive medicine”

2, CANCER STATISTICS

There are 36 various types of Cancer, according to the IARC
(International Agency for Research on Cancer International
Agency for Research) on Cancer). According to their
research, one in five persons will eventually get Cancer, and
one in eight men and one in eleven females will succumb to
it. Every year, eight million individuals worldwide pass away
from Cancer. Breast cancer and lung cancer have the highest
incidence rates in men and women, respectively, according to
GLOBOCAN (Global Cancer Observatory) 2020 estimates.
Lung cancer accounted for 23% of all cancer-related deaths,
according to the Centers for Disease Control and Prevention
(CDC), making it the form of Cancer that caused the most
fatalities. Over |0 million deaths globally in 2020 were
attributed to Cancer, according to a 2022 WHO
assessment.®

2.1. Conventional Practices for Cancer Diagnosis and
Treatment

A skilled clinician can diagnose Cancer non-invasively by
examining prospective locations resembling the symptoms of
fatal tumours’ using a number of medical imaging” The
degree of accuracy of the finding is significantly influenced by
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the clinician's experience. As an accurate readout of these
types of scans calls for years of training, radiologists
frequently have different interpretations of the clone scan
Due to the magnitude of the medical knowledge, this strategy
is also laborious and inconsistent. The number of periods
experts can devote to obtaining a disease finding is often
limited, and it could be challenging to make inferences from
non-standard data in several modalities. ® The difficulty of
conventional curative aspects of Cancer stems from the need
to try and evaluate patient-specific treatment fusions. °
Mechanical, physico-chemical, and biological therapy are the
major approaches to remedy patients with major fatal
disorders.”” The prescribed-customized treatment plan
includes  either  conventional modalities, such as
chemotherapy, surgery, or radiation. Chemotherapies, a
form of intravenous systemic therapy®, are utilized. whenever
a malignant disease is present. It is the only choice for
treating metastatic illness when medication has to be
administered throughout the body's entire system.
""Chemotherapy kills cancerous cells by using medications
that target cells that divide quickly.'? The medicine utilized to
reduce tumors has negative adverse consequences.

2.2. Al for Cancer Research

The promise for highly customized Oncology care has been
provided using Al technology anticipated by professionals
since the field's start."”’. Keeping this commitment fulfilled as
inference of numerous scientific developments, such as the
development of ML (Machine Learning) and DL (Deep-lL)
algorithms, the diversification of databases' scope and
content, including multi-omics, and decrease in the cost of
massively parallelized processing capacity. The two basic
ways Al imitates human intelligence are fuzzy logic and neural
networks. Neural-network models, in comparison to fuzzy-
logic models, produce outputs that are extremely challenging
to understand and are therefore commonly known as "black
box" models."* The symbolic Al (SAI) paradigm is directed by
human-domain knowledge in contrast to the data-driven Al
(DAI) paradigm, which is guided by data. SAl connects signs
in a relationship that are readable by humans comparable to
"if-then" phrases to reach conclusions and is most frequently
used in deterministic settings. Al Computer methods are
improved by explicitly incorporating human knowledge and
norms to assist in circumstances where basic guidelines are
adequate to solve the problem. ' This enables using
computer machines to cause informed decisions; in other
words, DAI develops mathematics equations that utilize past
data as experience. Due to the accessibility of open-
healthcare sources 'data, researchers have created tools to
aid in the diagnosis and prognosis of Cancer. DL and ML
models use distributed datasets to provide reliable rapid, and
well-organized answers to difficulties in cancer medical
treatment. Advanced federated learning models can be used
to analyze dispersed data. Some of the newly developed
clinically helpful approaches include whole-blood, multi-
cancer diagnosis utilizing virtual biopsies and deep
sequencing, NLP (National Language Processing) to using
medical records to estimate health trajectories and.* For
cancer risk assessment, and illness diagnosis, improved
systems to support clinical decisionsinclude clinical genomics
and prognosis staging, therapy, and oversight surveillance.
Oncology heavily relies on evidence-based, medicine-.
powered cancer study is agreeable persons without
considerable computer expertise when supported by solid
An essential resources and services."* The use of algorithm-
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based Al  for interpreting  radiological  images,
EHRs,(Electronic Health Records) using data mining to
provide a highly accurate cancer treatment is projected to
change how clinical practices and digital healthcare are
delivered.  According  to  marketing-cancer-research
companies, the cost reductions from clever Al applications in
American healthcare are expected for 2021 to be $52 billion.
'® |f appropriate, there are data for building the ML and DL
reference Al that could play a bigger role in cancer research.
Successful.

2.3. Cancer Data Repositories

The term "digital health relates to the usage of electronic
transformation in healthcare ""sector and includes software,
data, technology, and services. According to Deloitte Insights,
data interoperability and Al offer user- and hindrance-
focused healthcare. Data accessibility is crucial for data-
driven Al research, and the inability to get sufficient data can
frustrate many researchers®. Cancer researchers are always
creating new clinical trials to learn how to improve cancer
care, therapy, and prevention. Several concerns offer online
directories of active clinical trialsto help participants find
research studies that might be appropriate for them?' and to
find a Cancer clinical, such as databases Ancora.ai,”* Jeremy
Carter Program for Clinical Trials Search and Support 2
Network  for  Advocacy in  Bladder  Cancer®
BreastCancerTrials.org”, Center Watch ClinicalTrials.gov
Center for Information and Studies on Clinical Research
Participation (CISCRP).*?; Clinical Trial Navigator Service
by EmergingMed”, Lazarex Fund for Cancer®, Association
for Melanoma Research® Project for Metastatic Breast
Cancer®, Metastatic Prostate Cancer Project on *, National
Brain Tumor Society Clinical Trial Locator for the**,American
Cancer Society (NCI) Therapeutic Trials®, Clinical Trial %%,
Locator for Pancreatic Cancer Action Network SPOHNC
Clinical®®*. The National Cancer Institute (NCI) , Cancer
Imaging Program (CIP) supports and advances fundamental,
translational, and clinical imaging. *'** Studies that are tied to
both Cancer and the incorporation of the use of these
imaging developments to deal with oncology is the
prevention of cancer and cancer treatment,”* The website
Cancer centreai includes information such as screen
captures from the imaging platform showing an MRI
(Magnetic Resonance Imaging) of the prostate (T2-weighted
images in axial plane). It offers pre-screened photos and
attributes that expert radiologists have found. The Cancer
Imaging Archive (TCIA): TCIA offers the general public
access to a substantial collection of cancer-related medical
images for downloading.*® (Magnetic Resonance Imaging)
(Computed Tomography) offered picture types, including
digital histopathology, MRI, and CT. Radiomic features that
can evaluate tumor vigor form have been used to improve
oncological findings, therapeutic response, and prognosis.* In
clinical radiographic imaging, computer-aided detection
(CADe) or computer-aided diagnosis (CADXx) is the system-
based architecture that helps professionals make decisions
fast. The detection and segmentation of Cancer can be aided
by MRI-derived Digital Imaging and Communications in
Medicine (DICOM) images with improved
accuracy in making predictions. In  roughly 23% of the
literature, a Computed Tomography (CT) scan was used for
conditioning the mode. In addition, pathological and
endoscopic have all been extensively used in the study. The
poor contrast of CT-scan images makes it hard to identify a
thing from imaging using @ mammogram background, making
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categorizing more difficult. DL-based detection techniques
can reduce experimental omission mistakes and serve as a
primary protection against them. * Characterization, in a
broad sense, encompasses tumor finding, staging the phase
and segmentation of anomalies, and detecting determinant
nodules. Analytically, these problems are addressed by *
individual qualitative attributes. Still, CADx systems analyze
quantitative ~ tumor  data  systematically, enabling
more reiterable explanations to capture the heterogeneity
within a tumor when a strong tumor descriptions are given.
Notwithstanding, traditional biological statistics approaches
have successfully addressed many of the issues with lung
cancer screening, these techniques could be replaced by
identifying biomarkers that more accurately differentiate
malignant and benign nodules.

2.4. Genomic and Molecular Data

The Cancer Genome Atlas (TCGA) is a widely used online
resource for cancer research that generates a variety of data
and tools from over 20,000 cancer samples from 33 different
cancer types. ICGC (International Cancer Genome
Consortium): It identifies the genetic defects in fifty of the
many major Cancer types.’® Every information from the
25,000 cancer models studied is made available to
researchers studying Cancer all across the world for free.
Visualization and analysis bring in, BioPortal datasets as
MultiAssay Experiment Bioconductor components are all
possible with BioPortal Data. In Cancer drug sensitivity
genetics, more than 100 human tumor cells are
characterized by it and lead compounds are tested on them.
Additionally, it provides details on genetic sensitivity
indicators and treatment response. Precision medicine may
be compromised by the multiple barriers keeping customized
treatments out of reach.’ The key challenge is collecting,
analyzing, and applying gene-related information about
patients. Researchers and service givers increasingly use Al to
extract practical insights from genetic information. Making
precision-medicine treatments a reality is the first step in
changing genomic information incomprehensible source to a
valuable medical asset that will heavily rely on Al Al is
capable of understanding the many pathologies of Cancer
with related symptoms. Nonetheless, the statistics
misrepresentation can lead to conclusions that are not in the
best interests of every patient®> ML/DL algorithms can
overcome the limitations of traditional computational
methods by finding patterns across all the transcriptome. The
character’s selection method is key in determining how well
Al performs even when processing complex variations.>
Processing is more difficult due to the enormous Indicator of
data, especially omics high-throughput. After character
selection, the most crucial variables may be discovered,
which decreases dimensionality, shortens the practice period,
increases the model's ability to generalize, and avoids
overfitting. When Al models employ a trustworthy feature-
extraction technique, their performance will undoubtedly
improve. Al can be used to fulfill a variety, such as calling and
annotating variants impact prediction for variant and
phenotype-to-mapping of genotypes. It may sometimes be
unclear how particular classes of consequences and Al
diagnostic tasks are related. Computer visualizes the human
genome and can be used to identify physiological regulatory
components in the human totality of DNA, for example, by
spotting recurring motifs in DNA arrangement like how
CNN picks upper variations in photographs.>* Deep learning
(DL) has resolved many of these problems, which use
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complex network topologies to extract understandable
features from extremely complex datasets. CNNs subdivide
the input-DNA arrangement into samples used for the
information from the sub-samples with masks, multiplying
each feature value by a particular set of weights. Patterns in
the findings are related to the original sequence. A classifier
can be trained using these feature maps to.*

2.5. Pathological Images

Pathology departments produce digital slides using the
Whole Slide Imaging Repository- a repository of scanned
images of conventional glass slides. Digital Slide Library for
Cancer: It houses pathological picture collections. By testing
cell, tissue, and physiological liquid samples, the science of
pathology primarily focuses on diagnosing disorders. For
example, the prostate, lung, and breast are only a few of the
many different tissue types that fall under the broad umbrella
of pathology.**Hematoxylin and Eosin (H&E) slide images are
frequently used to diagnose cancer or benign conditions on
the tissue that can serve as the foundation for a range of
specialized interpretations or scoring techniques, pathology
Al systems must be developed. Applying Al- and ML using
computational tools is becoming increasingly crucial in digital
pathology. It can utilize DNN models to produce accurate,
high-resolution tumor images and new biomarkers. *’ The
biology traces can distinguish the human body's cells and
tissues. They are known as biomarkers. The foundation for
digitalizing medical pathology, a crucial advancement for
improved cancer diagnostics, is the translation of high-
resolution photos of histopathology slides by slide scanners.*®
Digital whole slide images (WSlIs), which are being analyzed
utilizing ML systems for DL analytical processing, can enable
an understanding of biological complexity in cellular
architecture. However, owing to the variances in pathology
middle of various patient kinds, a fully automated Al does not
recommend.

2.6. Using Cloud Al Platforms

Thanks to the emergence of zero-code Al platforms, health
professionals can now use Al without knowledge through
leveraging APIs. The development of Al for Cancer depends
on the trifecta algorithms for computation use of databases
and the power of computing techniques because of the
inherent data richness field. Each of these Al tenets must be
stretched beyond its current bounds to attain the level of
accuracy that oncology requires aspires. Medical specialists
from all around the world are trading knowledge of the
finding of treatment of illnesses, the effectiveness of
medications, and effective disease control techniques.”
Additionally, such data may be automatically archived in the
cloud using Al processing capacity to find insights. Distant
servers with internet access are the essence of cloud
computing. Microsoft's huge investment in cloud computing
makes sense for a field that needs a lot of computational
power to tackle complex problems®. Jasmin Fisher, a
bioscientist at Microsoft Cambridge, U.K., created the Bio
Model Analyzer (BMA). This cloud-based programmer
enables biologists to mimic how cells interact and converse
with each other and uncover the links they create. A cloud-
based system called Literome can organize genetic studies
and may be helpful in the early detection of Cancer. Due to
the abundance of data, oncologists would need help
completing their duties independently. As a way to create
Literome, the usage of which NLP, Hoifung Poon, a
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researcher at Microsoft's Redmond, Washington lab,
employed ML to construct advanced models for finding
alternative descriptions of the same knowledge. The cloud-
based platform, the link that joins scientists to numerous
tumor data sets and offers the tools and resources for
analysis and computing to analyze that data fast, is supported
by Big Query, a highly scalable, multi-cloud data warehouse
from Google Cloud. Now, data on the Institute of Science
Biology-Cancer Genomic Cloud (ISB-CGC) platform may be
directly analyzed by medical researchers without the need to
Obtain it utilizing Google Cloud services like Notebooks and
Big Query application programming interfaces (APIs). With
Google Cloud as the foundation of their cloud-based
infrastructure and data approach, ISB-CGC has successfully
given the research community for Cancer secure, real-time
usage of information essential before diagnosis.

2.7. Al for Cancer Prediction

Al-powered predictive models are a vital part of the curative
aspect ®'. By recognizing the risk variables, predictive models
can determine a person's likelihood of developing specific
cancer. Al can identify people catching the disease before it
spreads. It makes it possible for medical experts who pose a
serious threat to monitor these sufferers and take prompt
action closely. According to the University of Hawaii
researchers, DL can distinguish in the middle of
mammograms taken from women who would go on to
breast cancer and those who would not. ¥ To forecast
cancer risk from mammography pictures, MIT (Massachusetts
Institute of Technology) researchers have created a robust
learning (DL) model. They used information from numerous
hospitals on various continents to validate the model. The
algorithm is accurate.

2.8. Al for Cancer Treatment

A tumor's rate of growth, whether it has spread, and
whether it is like to come back after treatment is all
elements that must be considered while treating Cancer,
even if the usage of surgery, chemotherapy, and radiation
therapy which is always a benchmark of excellence for the
treatment of cancer.®For better results with cancer therapy
and diagnosis, an individualized treatment plan is becoming
more and more crucial. The timing of restaging and
monitoring exams, the dosages of radiation and medications
for systemic neoplasm, and the selection and order of
evaluation and treatment procedures are some ground-
breaking ways this technology could prolong life and enable
more cures. Because of the variety of tumor types, sites, and
sizes, automating the contouring of cancer targets using DL is
still quite challenging. The improvement of therapeutic
options over the last fifty years are of greatly increased. The
ordinary life span for many people with Cancer can be
attempted to increase with the aid of Al. Early finding imaging
technology, highly individualized targeted radiation treatment
chemotherapy based on knowledge of immunotherapies, and
the totality of human DNA  have all made this possible. *
High cancer lesions at risk- can be accurately predicted using
image-based ML techniques. Volumetric imaging organs at
risk (OAR) segmentation, target volume segmentation,
treatment planning, treatment administration, and follow-up
are all parts of the radiotherapy workflow. When called of
the radiation process, quality assurance (QA) is the last step
of verifying the acceptance of the treatment by the medical
community and verifies the efficacy of the entire workflow.
The contours of the radioactive field are one of the most
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important forms of radiation. Medical experts can use big
data and Al to analyze a span of patient and cancer cell data
to create individualized treatments. Less severe side effects
will result from this type of therapy. Healthy cells will suffer
less damage, but cancer cells will be more significantly
affected. Cedars Sinai Cancer created molecular twins of
cancer patients, an Al and specific medicine business based in
Chicago used the curative aspects of Cancer Al %, which
resembles those people like monozygotic twins that help
choose the most effective course of cancer treatment for a
certain patient since they have information such as DNA,
RNA, and proteins. Supported by the understanding of
causality rather than just correlations and weightings of
medical data variables. Another important area where
artificial intelligence has made a considerable contribution is
in the repurposing and creative drug designing. Al can
anticipate how different medications will impact cancerous
cells. ® The development of novel Cancer against drugs and
time of administration is aided by this information. Medicine
creation is a costly and time-consuming procedure, but Al
can increase productivity by using neural networks.
Reinforcement practice, roughly the statistical relationship
between prospective outcomes and deep learning (DL),
together produce a ground-breaking method for discovering
novel therapeutic molecules. Al can change every aspect of
the pharmaceutical lifecycle, from regulatory procedures to
pharmacovigilance. Several computer tools have been
proposed for identifying cancer-related drugs based on
various Al approaches. STITCH, Alpha Fold, Deep Neural
Net QSAR, Deep Chem, DeepTox, gene2drug, etc.

2.9. Challenges

Even though Al has many benéefits, it is limited by several
issues that hinder it from performing to its full potential inthe
field of cancer research.” The most recent innovation wave
has many benefits; challenges must be overcome to alter
cancer processes at various sizes significantly. Many obstacles
to appropriately utilizing Al include rules, payments,
expertise, practical issues, and rigid healthcare systems.
Correcting Al models for classifiers and predictors needs
labeled data. Insufficient data can be present in Al datasets
requiring curation. Many specialists in the area should be
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