ORIGINAL ARTICLE

Artificial Intelligence in Oncology for Early Detection and Intervention: Clinical
and Operational Insights from Malaysia

Nik Muhammad Alif Bin Mohd Azmi* and Mardhiah Mohammad®”*

Department of Biomedical Sciences, Kulliyyah of Allied Health Sciences, International Islamic University Malaysia, 25200, Kuantan, Pahang, Malaysia

Keywords:
artificial intelligence; Malaysia;
oncology; applications; outcomes

ABSTRACT

Background: Cancer is a significant public health challenge in Malaysia and become a major
contributor to morbidity and mortality. Early detection and timely intervention are essential to
improving survival rates, yet conventional oncology services often face delays and resource
constraints. Artificial Intelligence (Al) has emerged as a transformative tool capable of enhancing
diagnostic accuracy, treatment planning, and patient monitoring. Methods: A scoping review was
conducted using the PRISMA-ScR framework. Articles published between 2015 and 2025 were
retrieved from PubMed, Google Scholar, and IEEE Xplore. Studies were screened and selected based
on predefined inclusion and exclusion criteria, before being analysed into three clinical domains:
diagnosis and screening, treatment planning, and monitoring and prognosis. Results: Fifteen studies
were included. Al applications demonstrated improved diagnostic sensitivity and specificity,
radiotherapy planning, and accurate survival prediction models. Operationally, Al contributed to
enhanced workflow efficiency, cost reductions, and better decision-making support, particularly in
resource-limited settings. Conclusion: Al shows significant promise for advancing early detection and

intervention in Malaysian oncology, delivering both clinical and operational benefits.

INTRODUCTION

Cancer continues to be one of the leading causes of
morbidity and mortality in Malaysia. According to the
Malaysian National Cancer Registry, breast, colorectal, and
lung cancers consistently rank among the most prevalent
malignancies in the country (Haron et al., 2022; Sharma et
al., 2024). The increasing cancer burden, driven by
population aging, urbanization, and changing dietary and
lifestyle habits, has placed immense strain on the nation’s
healthcare system. Delivering timely and accurate cancer
diagnosis, personalized treatment, and long-term
monitoring remains a challenge, particularly in rural or
resource-limited settings where access to specialized
oncology care is restricted (Lim et al., 2021; Kadir et al.,
2022; Hassan et al., 2024).

To address these challenges, Al has emerged globally as a
transformative force in oncology. Al refers to
computational algorithms and systems designed to mimic
human cognitive functions such as learning, pattern
recognition, and decision-making (Mahusin et al., 2024). In
the context of cancer care, Al technologies, especially
those based on machine learning (ML) and deep learning
(DL) are being deployed to support clinical decision-
making, automate repetitive tasks, and improve data
interpretation (Phang et al., 2024). By processing large and
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complex datasets with high precision, Al can facilitate early
detection, personalise treatment strategies, and support
continuous monitoring, ultimately strengthening allied
health contributions to cancer care.

In Malaysia, Al integration into oncology is still in its early
stages. A limited number of academic and clinical studies
have begun to explore the feasibility of using Al for cancer
care, often through pilot projects and prototype models
(Sachithanandan et. al, 2024). Most of these efforts focus
on breast and colorectal cancers, reflecting national cancer
trends. Institutions such as University Malaya Medical
Centre (UMMC), University Tunku Abdul Rahman Malaysia
(UTAR) and University Tun Hussein Onn Malaysia have
been instrumental in developing Al-based models using
local datasets (Ganggayah et. al, 2021; Lim et al., 2021;
Moksem & Newaz, 2024). However, these projects often
remain within the scope of research and have not yet
translated into widespread clinical practice.

Despite these limitations, the Malaysian government’s
push toward digital transformation under the National
Artificial Intelligence Roadmap 2021-2025 provides a
supportive backdrop for future Al implementation in
healthcare (Phang et al., 2024). There is also growing
interest among researchers and policymakers in
harnessing Al to improve healthcare equity, particularly in
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underserved areas. Given the growing cases of cancer in
Malaysia, Al offers a powerful means to enhance
diagnostic accuracy, personalize treatment strategies, and
streamline patient monitoring.

This scoping review aims to synthesise existing literatures
on the clinical and operational impact of Al applications in
oncology within Malaysian healthcare context, with a
focus on early detection and intervention. It is hoped that
the insights will guide researchers, clinicians, and
policymakers in understanding the readiness, addressing
the challenges, and leveraging the opportunities for
responsible Al integration in Malaysia’s cancer care
ecosystem.

MATERIAL AND METHOD

Study Design

A scoping review was conducted following to the five-stage
framework by Arksey & O’Malley (2005), incorporating the
checklist from the Preferred Reporting Items for
Systematic Reviews and Meta- Analyses extension for
scoping reviews (PRISMA-Scr) (Tricco et al., 2018).

Search Strategy

Relevant research articles were selected and retrieved
from credible online databases such as Google Scholar,
PubMed, and IEEE Xplore. The search was guided by
specific keywords, including ‘Artificial Intelligence’,
‘Malaysia’, ‘Oncology’, ‘Applications’, ‘Outcomes’, ‘Clinical
Outcomes’, and ‘Operational Outcomes’. Boolean
operators (AND, OR) were used to combine these
keywords appropriately. The ‘AND’ operator was used to
link distinct keywords into comprehensive search strings,
while the ‘OR’ operator was used to group the synonyms
of each keyword. Examples of keywords combined using
‘OR’ include: “Artificial Intelligence, Machine Learning,
Neural Networks, Deep Learning”; “Oncology, Cancer
Study”;  “Healthcare, Hospital, Institute, Clinic”;
“Application, Utilisation, Usage, Integration”; and
“Outcomes, Results, Impacts”.

Inclusion and Exclusion Criteria

The review included study articles of any research designs
which is quantitative (e.g., experimental, cross-sectional),
qualitative (e.g., interviews, case studies), mixed-methods,
and secondary research such as literature and systematic
reviews. This broad criterion allowed diverse evidence,
including technical validation studies and retrospective
analyses relevant to Al applications in oncology. Eligble
studies were published between 2015 and 2025, written in
English, matched to the research keywords that available
in full-text. Exclusions included non-English articles
published before 2015 and incomplete works such as
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abstracts, conference papers, or posters.

Screening and Selection

Titles and abstract were screened before full-text
assessment were conducted to map the findings on Al
applications and outcomes in oncology. Discrepancies
were resolved through discussion among the reviewers.

Data Extraction and Synthesis

The data for Al usages and outcomes were classified based
on key areas of diagnostic and screening, treatment
planning, and monitoring and prognosis. The findings were
further synthesised, which the clinical and operational
outcomes that have been reported from the application of
Al in oncology in Malaysia across these clinical domains
were determined.

RESULTS

A total of 1586 articles were identified for this review via
three electronic databases. Following the removal of 95
duplicates, 1491 articles were selected for the screening
process. The screening phase resulting in the exclusion of
1412 articles were excluded as it is not related with
research keywords in the title, abstract, and publication
year. Next, the articles were assessed for eligibility based
on inclusion criteria and exclusion criteria which 159
articles were excluded as it does not have full text access,
also excluded articles that only have abstract, conference,
or incomplete papers. Overall, 15 studies were identified
as being eligible for full text evaluation (Figure 1).

Study characteristics

These articles highlighted that Al applications in Malaysian
oncology primarily focus on three clinical domains:
diagnosis and screening, treatment planning, and m
onitoring and prognosis. Across domains, reported
advantages included faster diagnosis, reduced costs, and
improved workflow efficiency, although challenges such as
small datasets, limited local validation, and integration
barriers persisted. Together, these findings provide a
comprehensive view of how Al is shaping cancer care in
Malaysia.

Study type

Of the 15 studies included, 6 were retrospective in design.
Only two study employed a prospective study design. For
three studies, the study design could not be clearly
determined as either retrospective or prospective. Among
the included studies, five were conducted within hospital
and cancer centre settings, four were undertaken in
university-based research environments, and one study
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was carried out in a Positron Emission Tomography—
Computed Tomography scan (PET-CT) scan facility.
Additionally, seven studies drew upon global datasets,
with several explicitly incorporating data contributions
from Malaysia, thereby enhancing the relevance of
findings to the local context. This distribution of study
settings and data sources highlights both the diversity and
representativeness of the available evidence, while also
underscoring potential variations in generalisability and
applicability across different healthcare contexts
(Supplement Table 1).
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Figure 1. PRISMA-ScR flowchart

Diagnosing and Screening

Al applications in oncology have demonstrated remarkable
improvements in diagnostic accuracy across multiple
cancer types in Malaysia. For breast cancer, Lim et al.
(2021) reported that a hybrid Support Vector Machine-
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Articial Neural Network (SVM-ANN) model achieved 99.4%
diagnostic accuracy, with sensitivity of 100% and
specificity of 97.7%. Similarly, Ling et al. (2022) showed
that integrating circulating micro RNA (miRNA) profiles
with machine learning achieved over 90% accuracy in
breast cancer detection, while Zhang et al. (2024)
demonstrated that big-data Al models incorporating multi-
omics datasets could detect breast tumors with 99%
accuracy. In lung cancer, Al-assisted chest X-rays improved
sensitivity from 66.4% to 74.7% and reduced false-positive
rates from 0.25 to 0.18 (Sachithanandan et al., 2024). For
gastric cancer, hybrid deep learning models reached
99.49% classification accuracy (Mirza et al., 2023).
Collectively, these findings highlight that Al enhances early
detection and diagnostic precision, which is critical for
timely intervention.

Beyond clinical performance, Al has also significantly
improved operational efficiency in diagnostic workflows.
Lim et al. (2021) found that hybrid SVM-ANN models
reduced the manual burden on radiologists and
accelerated diagnostic turnaround times. Ling et al. (2022)
reported that combining circulating miRNA with Al
reduced reliance on invasive tissue biopsies and shortened
the diagnostic process. In lung cancer, Al-assisted chest X-
rays facilitated more efficient referrals for low-dose CT
scans and lowered unnecessary follow-ups
(Sachithanandan et al., 2024). Similarly, for gastric cancer,
Mirza et al. (2023) suggested that Al could potentially
reduce unnecessary endoscopies, optimizing resource
utilization. These operational benefits demonstrate that Al
not only improves accuracy but also enhances workflow
efficiency, supporting timely patient management and
intervention.

Treatment Planning

Al has significantly improved the precision and
effectiveness of oncology treatment planning in Malaysia.
In radiotherapy, Moksem and Newaz (2024) reported that
Al-based planning reduced tumor contouring errors by
60%, while Aggarwal et al. (2023) found that 95% of Al-
generated radiotherapy plans met international clinical
standards. For chemotherapy, Al-optimized regimens led
to a 20% reduction in treatment-related toxicity (Abdul
Rasool Hassan et al., 2025). Al has also enhanced targeted
therapies, with Poh et al. (2023) demonstrating that Al-
supported selection of Anaplastic Lymphoma Kinase (ALK)
-targeted therapy increased patient survival to 62 months
with first-generation ALK inhibitors. Furthermore, Faiz et
al. (2024) showed that Al-assisted genetic profiling
enabled more precise targeted therapies for gastric cancer
patients. Collectively, these findings indicate that Al not
only improves treatment accuracy but also optimizes
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clinical outcomes across radiotherapy, chemotherapy, and
targeted therapy.

Beyond clinical performance, Al has also significantly
improved operational efficiency in diagnostic workflows.
Lim et al. (2021) found that hybrid SVM-ANN models
reduced the manual burden on radiologists and
accelerated diagnostic turnaround times. Ling et al. (2022)
reported that combining circulating miRNA with Al
reduced reliance on invasive tissue biopsies and shortened
the diagnostic process. In lung cancer, Al-assisted chest X-
rays facilitated more efficient referrals for low-dose CT
scans and lowered unnecessary follow-ups
(Sachithanandan et al., 2024). Similarly, for gastric cancer,
Mirza et al. (2023) suggested that Al could potentially
reduce unnecessary endoscopies, optimizing resource
utilization. These operational benefits demonstrate that Al
not only improves accuracy but also enhances workflow
efficiency, supporting timely patient management and
intervention.

Monitoring and Prognosis

Al applications have markedly enhanced monitoring and
prognostic accuracy in oncology. For breast cancer, Kadir
et al. (2022) demonstrated that an ANN model achieved
84.5% accuracy in predicting 5-year survival, while
Ganggayah et al. (2021) reported that a Random Forest
model reached 92.5% survival prediction accuracy. Al-
based volumetric tumor monitoring also improved therapy
response assessment, as shown by Mahdi et al. (2024),
providing more precise and timely evaluations of tumor
progression. In gastric cancer, Al models outperformed
conventional Model for End-Stage Liver Disease (MELD)
scores in predicting mortality (Faiz et al., 2024), and in lung
cancer, Al-assisted follow-up enabled earlier detection of
malignant nodules (Sachithanandan et al.,, 2024).
Collectively, these studies indicate that Al supports more
accurate prognostic assessments, facilitating earlier
interventions and tailored patient management.

Al has also improved operational efficiency in patient
monitoring and prognosis. Personalized follow-up plans
for breast cancer patients were facilitated by Al
predictions, optimizing resource allocation (Kadir et al.,
2022), while longitudinal follow-up of over 1,000 patients
was streamlined using Random Forest (RF) survival models
(Ganggayah et al., 2021). Volumetric tumor monitoring
reduced manual measurement bias, enhancing workflow
efficiency in therapy assessments (Mahdi et al., 2024). Al-
assisted prognostic models also enabled better ICU
triaging for gastric cancer patients (Faiz et al., 2024) and
decreased missed diagnoses during lung nodule follow-up
(Sachithanandan et al., 2024). These operational
improvements highlight Al’s capacity to optimize patient
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monitoring, support timely clinical decisions, and enhance
overall healthcare efficiency.

DISCUSSION

To our knowledge, this is the most recent scoping review
examining the applications of artificial intelligence in
oncology within the Malaysian context. A total of 15
studies were identified, covering diverse domains
including diagnosis and screening, treatment planning, and
monitoring and prognosis. Among these, diagnostic
applications were the most frequently reported, reflecting
the growing use of Al to support cancer detection and early
intervention.

Majority of the studies relied on retrospective data
sources. Only one prospective case-control design was
reported, and no prospective cohort studies or
randomized controlled trials were identified. This
highlights the methodological gap in robust validation of Al
models in real-world clinical practice. The findings
underscore the need for future research to move beyond
retrospective analyses and adopt prospective, multi-
center, or randomized designs. Such approaches are
essential to strengthen evidence on the reliability,
generalizability, and clinical utility of Al applications for
cancer care in Malaysia.

Nevertheless, Al has played a transformative role across all
domains of oncology care, including diagnosis and
screening, treatment planning, and monitoring and
prognosis; enabling more precise, personalised, and
efficient patient management. In Malaysia, Al applications
have demonstrated substantial improvements in early
detection, optimising therapy selection and radiation
dosing, personalising chemotherapy regimens, and
predicting patient outcomes, with benefits reported for
both clinical and operational performance.

The majority of the studies concentrated on the clinical
domain of diagnosis and screening, with fewer studies
addressing treatment planning and monitoring and
prognosis. Most studies relied on retrospective datasets,
and only a few used locally sourced Malaysian clinical data,
constraining the generalizability of findings to the national
healthcare landscape (Mirza et al., 2024).

Some articles explored Al-driven optimization of
chemotherapy regimens; however, these applications
remain largely in academic or pilot stages, without large-
scale deployment in clinical environments. Whereas, in the
monitoring and prognosis domain, Al models were
developed to predict patient survival rates, disease

364



progression, and recurrence risks, often with high
sensitivity and specificity. Nevertheless, the lack of
prospective studies limits confidence in their real-world
reliability (Kadir et al., 2022; Aggarwal et al., 2023).

Most Al applications were implemented in academic or
simulation-based evaluations rather than routine clinical
practice. For instance, Moksem and Newaz (2024) carried
out a clinical system evaluation study which applying Al-
driven radiotherapy planning into radiation oncology
departments in UNIRAZAK and UMMC. Similarly, a study
conducted by Abdul Rasool Hassan et al. (2025) shown a
predictive Al model that has capability in predicting the
chemotherapy toxicity by relying on the patient records.

In lung cancer, Al research has focused on improving
screening accuracy, radiotherapy precision, and treatment
decision support. Al-enhanced imaging systems have
demonstrated significant promise in early detection. For
example, Sachithanandan et al. (2024) showed that Al-
assisted interpretation of chest X-rays combined with low-
dose computed tomography (LDCT) increased the
sensitivity for detecting early-stage non—small cell lung
cancer (NSCLC) and reduced false positives, thereby
improving population-based screening efficiency.

Whereas for treatment planning, Al has revolutionized
radiotherapy by improving dose precision and minimizing
radiation exposure to surrounding tissues. Mahdi et al.
(2024) introduced an Al-enabled fusion transformer model
for PET/CT-based segmentation in head and neck and lung
tumors, achieving superior performance compared to
manual delineation. Similarly, Abdul Rasool Hassan et al.
(2025) reported that Al-assisted chemotherapy
development and selection tools enhanced therapeutic
effectiveness while reducing toxicity profiles.

Furthermore, a retrospective study conducted by Poh et al.
(2023) in 18 hospitals in Malaysia which a decision support
system for ALK positive non-small cell lung cancer (NSCLC)
using a molecular diagnostic was combined with Al
algorithms for drug matching. The model was tested within
clinical oncology services and it has presented evidence
that Al-supported decision-making in ALK-targeted
therapy selection extended median survival to 62 months
in patients receiving first-generation ALK inhibitors. This
underscores the potential of Al to directly influence long-
term patient outcomes when integrated into precision
oncology workflows.

Various Al model have also been applied to assist in early
detection, treatment optimization, and outcome
prediction of breast cancer. Diagnostic models using
hybrid SYVM—-ANN model (Lim et al., 2021) and multi-omics
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big data approaches (Zhang et al., 2024) have achieved
diagnostic accuracies exceeding 95%, demonstrating Al’s
capability to identify malignant lesions from
mammography and histopathology images with minimal
human bias. These innovations support radiologists in
large-scale screening programs by reducing false negatives
and enhancing the detection of early-stage breast lesions.

Al also contributes significantly to treatment planning and
prognostic modeling by developing machine learning
models that predict survival probabilities and guide
treatment selection based on clinical and pathological
parameters (Kadir et al.,, 2022). Such model enable
oncologists to tailor therapeutic intensity to patient-
specific profiles and to identify high-risk individuals who
may benefit from more intensive follow-up.

Meanwhile, in colorectal cancer, Al adoption in
colorectal cancer has been applied in endoscopic
diagnostics and prognostic prediction. Al-enabled
colonoscopy systems using deep convolutional neural
networks have shown remarkable efficacy in real-
time polyp and adenoma detection, achieving
sensitivities exceeding 96% (Faiz et al., 2024). These
systems improve lesion recognition and procedural
safety, contributing to earlier diagnosis and reduced
colorectal cancer mortality.

Several systemic  barriers limit the  broader
implementation of Al in Malaysian healthcare. Among the
most significant are the lack of standardized and high-
quality local datasets required for training Al models, as
well as inadequate digital infrastructure and high-
performance computing capabilities in public hospitals
(Poh et al., 2023; Moksem & Newaz, 2024). Additionally,
many clinicians remain unfamiliar with Al technology and
lack the training to effectively interpret or validate Al-
generated recommendations (Aggarwal et al., 2023). On a
regulatory level, Malaysia does not yet have dedicated
policies or legal frameworks that govern the clinical use of
Al, raising ethical concerns about patient data privacy,
algorithmic transparency, and liability in the event of
clinical error (Putera et al., 2021; Phang et al., 2024).

In another study which Aggarwal et al. (2023) reported
that 95% of Al-generated radiotherapy plans met
international clinical standards, achieving reductions in
planning time from weeks to minutes, which is crucial for
timely cancer treatment initiation. Though it has shown a
good result in the radiotherapy, this system however was
limited to facilities with advanced infrastructure and
personnel trained in Al systems.
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In contrast with other country, for example, Shi et al.
(2025) provided a comprehensive review of Al applications
in high-dose-rate (HDR) brachytherapy for cervical cancer,
highlighted several pilot and retrospective studies showing
promising results in reducing planning time, increasing
plan conformity, and improving dosimetric outcomes, but
also emphasized the lack of standardization, limited
datasets, and high technical barriers for clinical
integration. So, while Aggarwal et al. (2023) presented
real-world evidence of Al integration in external beam
radiotherapy (RT) planning at scale, demonstrating
operational success and feasibility, Shi et al. (2025) offered
a technical roadmap for Al applications in High-Dose-Rate
(HDR) brachytherapy, underlining theoretical advantages
but with limited clinical adoption. Both has affirmed Al's
potential to revolutionise radiotherapy planning, but differ
in maturity as Aggarwal’s model is validated in clinical
settings, while Shi’s represents a still-developing frontier.

Al is transforming cancer care by improving survival
prediction, follow-up efficiency, and clinical decision-
making, offering new avenues for personalized treatment
and patient management. Comparing Malaysia and China
provides valuable insight into how different healthcare
settings, population needs, and clinical priorities shape the
design and application of Al-based prognostic models.

In Malaysia, the iSurvive model developed by Ganggayah
et al. (2021) represents a holistic, long-term care approach
for survivors, integrating demographic, lifestyle, and
clinical variables to predict survival outcomes and support
ongoing patient engagement. This aligns with Malaysia’s
growing emphasis on survivorship programs and long-term
quality-of-life monitoring for breast cancer patients. In
contrast, the model introduced by Zhen et al. (2024) in
China adopts afocused, short-term mortality risk
strategy for targeted intervention, emphasizing modifiable
lifestyle factors to identify high-risk patients for early
management. This reflects China’s healthcare priority
of early mortality reduction in a population with diverse
lifestyle-related risk factors.

The comparative analysis highlights how Al's flexibility
allows adaptation to different national priorities, from
survivorship monitoring in Malaysia to mortality prediction
in China. Despite their strong predictive performance,
iSurvive achieving over 90% survival prediction accuracy
and Zhen’s model demonstrating high AUC values for 1-
and 3-year mortality. Although both models demonstrate
strong predictive performance, further external validation,
improved data completeness, and seamless software
integration are essential before widespread adoption.
These findings highlight Al's potential as a flexible and
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powerful tool in oncology, capable of supporting diverse
clinical goals across different healthcare systems.

CONCLUSION

This scoping review explored the applications of Artificial
Intelligence (Al) in oncology within the Malaysian context,
categorising evidence into three clinical domains—
diagnosis and screening, treatment planning, and
monitoring and prognosis—and assessing their clinical and
operational outcomes.

The findings demonstrate that Al has delivered
measurable benefits in enhancing diagnostic accuracy,
optimising  treatment workflows, and enabling
personalised patient monitoring. In diagnosis and
screening, Al models such as convolutional neural
networks (CNNs) and support vector machines (SVMs)
have improved sensitivity, specificity, and early cancer
detection rates, particularly for breast, colorectal, and lung
cancers. In treatment planning, Al has reduced
radiotherapy planning times, enhanced dose prediction
accuracy, and supported personalised chemotherapy
selection. In monitoring and prognosis, Al-driven survival
prediction models, recurrence risk tools, and mobile
health platforms have facilitated continuous follow-up and
proactive patient management.

From an operational perspective, Al has contributed to
improved workflow efficiency, reduced specialist
workloads, prioritised urgent cases, and lowered
healthcare costs in resource-constrained settings. These
benefits are especially relevant for Malaysia, where
oncology services often face constraints in manpower,
infrastructure, and access to specialised care.

However, the review also identified several barriers
limiting widespread Al adoption. Infrastructure gaps,
particularly in high-performance computing and digital
health integration, remain significant. The scarcity of large,
standardised, and representative Malaysian datasets
restricts the robustness and generalisability of Al models.
Clinician readiness and training in Al use are limited, while
ethical concerns, such as patient data privacy, algorithm
transparency, and liability in medical decision-making
require urgent attention.

The limitations of this review include its restriction to
studies published between 2015 and 2025, which may
have excluded earlier relevant works. Only English-
language publications with full-text access were included,
potentially omitting valuable data from non-English
sources or conference proceedings. Additionally, the
review focused solely on Malaysian oncology, meaning
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that broader global trends and innovations were not
assessed in depth. Finally, as a scoping review, the study
did not conduct formal quality appraisal of included
articles, which may limit the interpretability of the
findings.

Nevertheless, Al holds substantial promise in transforming
cancer care delivery in Malaysia by enhancing accuracy,
efficiency, and personalisation across the cancer care
continuum. Realising this potential will require strategic
investments in infrastructure, capacity building, data
governance, and regulatory frameworks. Collaborative
efforts between healthcare providers, researchers,
policymakers, and technology developers will be critical to
ensuring that Al adoption is ethical, equitable, and
sustainable, ultimately improving outcomes for cancer
patients nationwide.

Al has demonstrated substantial potential to enhance
oncology care in Malaysia across diagnosis and screening,
treatment planning, and monitoring/prognosis. By
improving early detection, optimizing therapy selection,
and enabling precise prognostic assessment, Al supports
timely interventions and personalized patient
management. Operationally, these applications streamline
workflows, reduce clinician burden, and improve resource
allocation.

Despite promising results, most studies remain
retrospective, pilot-based, or simulation-focused, with
limited use of locally sourced Malaysian data. Future
research should prioritize prospective trials, local dataset
development, and real-world implementation to ensure
clinical reliability and scalability.

Integrating Al into oncology care aligns with the allied
health mandate to promote prevention, early detection,
and efficient intervention, ultimately improving patient
outcomes and supporting evidence-based practice in
Malaysia’s healthcare system.

ACKNOWLEDGEMENT

This research was not funded by any grant.

REFERENCES

Abdul Rasool Hassan, B. A. R., Mohammed, A. H., Hallit, S.,
Malaeb, D., & Hosseini, H. (2025). Exploring the role of
artificial intelligence in chemotherapy development,
cancer diagnosis, and treatment: Present achievements
and future outlook. Frontiers in Oncology, 15, 1475893.
https://doi.org/10.3389/fonc.2025.1475893

International Journal of Allied Health Sciences, 9(SUPP3): 361-373

Aggarwal, A., Court, L. E., Hoskin, P., Jacques, I., Kroiss, M.,
Laskar, S., Lievens, Y., Mallick, 1., Malik, R. A., Miles, E.,
Mohamad, I., Murphy, C., Nankivell, M., Parkes, J.,
Parmar, M., Roach, C.,, Simonds, H., Torode, J.,
Vanderstraeten, B., & Langley, R. (2023). ARCHERY: a
prospective  observational study of artificial
intelligence-based radiotherapy treatment planning for
cervical, head and neck and prostate cancer — study
protocol. BMJ Open, 13(12), e077253.
https://doi.org/10.1136/bmjopen-2023-077253

Arksey, H., & O’Malley, L. (2005). Scoping studies: Towards
a methodological framework. International Journal
Social Research Methodology, 8 (1), 19-32.
https://doi.org/10.1080/1364557032000119616

Faiz, A., Nurul Aisyah, N., Hafiz, M., Siti Zulaikha, S., &
Hakimi, |. (2024). Evaluating the role of artificial
intelligence in enhancing diagnostic accuracy and
personalized treatment of gastrointestinal and
hepatobiliary diseases [Preprint]. ResearchGate.
https://www.researchgate.net/publication/38638260
3

Ganggayah, M. D., Dhillon, S. K., Islam, T., Kalhor, F.,
Chiang, T. C., Kalafi, E. Y., & Taib, N. A. (2021). An
artificial intelligence-enabled pipeline for medical
domain: Malaysian breast cancer survivorship cohort as
a case study. Diagnostics, 11(8), 1492.
https://doi.org/10.3390/diagnostics110814

Haron, M. A., Yusof, S. N., Raman, S., Hamzah, N,
Muhamat, S. M., Bahtiar, B., et al. (2024). The Malaysia
National Cancer Registry Report. Putrajaya: Ministry of
Health Malaysia

Hassan, J., Saeed, S. M., Deka, L., Uddin, M. J., & Das, D. B.
(2024). Applications of machine learning (ML) and
mathematical modeling (MM) in healthcare with
special focus on cancer prognosis and anticancer
therapy: Current status and challenges. Pharmaceutics,
16(2), 260.
https://doi.org/10.3390/pharmaceutics16020260

Kadir, M. N. N. A,, Yaacob, N. M., Yusof, S. N., Hadi, I. S. A,,
Musa, K. 1., Isa, S. A. M., Bahtiar, B., Adam, F., Yahya, M.
M., & Hairon, S. M. (2022). Development of predictive
models for survival among women with breast cancer
in Malaysia. International Journal of Environmental
Research and Public Health, 19(22), 15335.
https://doi.org/10.3390/ijerph192215335

Lim, T. S., Tay, K. G., Huong, A., & Lim, X. Y. (2021). Breast
cancer diagnosis system using hybrid support vector

367


https://doi.org/10.3389/fonc.2025.1475893
https://doi.org/10.1136/bmjopen-2023-077253
https://doi.org/10.1080/1364557032000119616
https://www.researchgate.net/publication/386382603
https://www.researchgate.net/publication/386382603
https://doi.org/10.3390/diagnostics110814
https://doi.org/10.3390/pharmaceutics16020260
https://doi.org/10.3390/ijerph192215335

machine-artificial neural network. International Journal
of Power Electronics and Drive Systems/International
Journal of Electrical and Computer Engineering, 11(4),
3059 —3069.
https://doi.org/10.11591/ijece.v11i4.pp3059-3069

Ling, L., Aldoghachi, A. F., Chong, Z. X., Ho, W. Y., Yeap, S.
K., Chin, R. J., Soo, E. Z. X., Khor, J. F., Yong, Y. L,, Ling, J.
L., Yan, N. S., & Ong, A. H. K. (2022). Addressing the
clinical feasibility of adopting circulating miRNA for
breast cancer detection, monitoring and management
with artificial intelligence and machine learning
platforms. International Journal of Molecular Sciences,
23(23), 15382.
https://doi.org/10.3390/ijms232315382

Mahdi, M. A., Ahamad, S., Saad, S. A., Dafhalla, A., Qureshi,
R., & Alqushaibi, A. (2024). Weighted fusion
transformer for dual PET/CT head and neck tumor
segmentation. [EEE Access, 12, 110905-110919.
https://doi.org/10.1109/access.2024.3439439

Mahusin, N., Sallehudin, H., & Satar, N. S. M. (2024).
Malaysia public sector challenges of implementation of
artificial intelligence (Al). IEEE Access, 12,121035-
121051. https://doi.org/10.1109/access.2024.3448311

Mirza, O. M., Alsobhi, A., Hasanin, T., Ishak, M. K., Karim,
F. K, & Mostafa, S. M. (2023). Computer aided
diagnosis for gastrointestinal cancer classification using
hybrid rice optimization with deep learning. IEEE
Access, 11, 76321-76329.
https://doi.org/10.1109/access.2023.3297441

Mohd Nor, N. A. M., Taib, N. A., Saad, M., Zaini, H. S,,
Ahmad, Z., Ahmad, Y., & Dhillon, S. K. (2019).
Development of electronic medical records for clinical
and research purposes: the breast cancer module using
an implementation framework in a middle income
country- Malaysia. BMC Bioinformatics, 19(Suppl 13),
Article 2406. https://doi.org/10.1186/s12859-018-
2406-9

Moksem, N., H., & Newaz, F., T. (2024). Impact of artificial
intelligence (Al) integration in radiotherapy treatment
planning using lean  management  practice.
International Journal of Business and Technology
Management, 6, (1) 140-154. Retrieved from
https://myjms.mohe.gov.my/index.php/ijbtm

Phang, K. C., Ng, T. C., Singh, S. K. G., Voo, T. C., & Alvis, W.
A. (2024). Navigating Artificial intelligence in Malaysian
healthcare: Research developments, ethical dilemmas,
and governance strategies. Asian Bioethics Review.
https://doi.org/10.1007/s41649-024-00314-4

International Journal of Allied Health Sciences, 9(SUPP3): 361-373

Poh, M. E., How, S. H., Ho, G. F,, Pang, Y. K., Hasbullah, H.
H., Tho, L. M., Nor, I. M., Lim, B. C., Ho, K. F.,
Thiagarajan, M., Samsudin, A., Omar, A., Ong, C. K,,
Soon, S. Y., Tan, J. Y. K., & Abidin, M. a. Z. (2023). Real-
world treatment and outcomes of ALK positive
metastatic non—small cell lung cancer in a Southeast
Asian country. Cancer Management and Research, 15,
31-41. https://doi.org/10.2147/cmar.s393729

Putera, N. S. F. M. S., Abdullah, S. M., Rahman, N. A,
Hassan, R. A., Saripan, H., & Haryanto, I. (2021).
Malaysian medical device regulation for artificial
intelligence in healthcare: Have all the pieces fallen into
position? Environment-Behaviour Proceedings Journal,
6(16), 137-144.
https://doi.org/10.21834/ebpj.v6i16.2635

Sachithanandan, A., Lockman, H., Azman, R. R., Tho, L. M.,
Ban, E. Z., & Ramon, V. (2024). The potential role of
artificial intelligence-assisted chest X-ray imaging in
detecting early-stage lung cancer in the community-a
proposed algorithm for lung cancer screening in
Malaysia. Medical Journal of Malaysia, 79(1), 9-14.
https://pubmed.ncbi.nIm.nih.gov/38287751

Sharma, R., Abbastabar, H., Abdulah, D. M., Abidi, H.,
Abolhassani, H., Abrehdari-Tafreshi, Z., Absalan, A., Ali,
H. A., Abu-Gharbieh, E., Acuna, J. M., Adib, N., Adnani,
Q. E. S., Aghaei, A., Ahmad, A., Ahmad, S., Ahmadi, A,,
Ahmadi, S., Ahmed, L. A., Ajami, M., Fukumoto,
T.(2024). Temporal patterns of cancer burden in Asia,
1990-2019: A systematic examination for the Global
Burden of Disease 2019 study. The Lancet Regional
Health - Southeast Asia, 21, 100333.
https://doi.org/10.1016/j.lansea.2023.100333

Shi, J.,, Chen, J.,, He, G., & Peng, Q. (2025). Artificial
intelligence in high-dose-rate brachytherapy treatment
planning for cervical cancer: A review. Frontiers in
Oncology, 15, 1507592.
https://doi.org/10.3389/fonc.2025.1507592

Tricco, A. C,, Lillie, E., Zarin, W., O'Brien, K. K., Colquhoun,
H., Levac, D., Moher, D., Peters, M. D. J., Horsley, T.,
Weeks, L., Hempel, S., Akl, E. A., Chang, C., McGowan,
J., Stewart, L., Hartling, L, Aldcroft, A., Wilson, M. G.,
Garritty, C., Lewin, S., Godfrey, C. M., Macdonald, M. T.,
Langlois, E. V., Soares-Weiser, K., Moriarty, J., Clifford,
T., Tuncalp, O., & Straus, S. E. (2018). PRISMA Extension
for Scoping Reviews (PRISMA-ScR): Checklist and
Explanation. Annals of Internal Medicine., 169(7) 467-
473. https://doi.org/10.7326/M18-0850

Zhang, H., Hussin, H., Hoh, C., Cheong, S., Lee, W., &

368


https://doi.org/10.11591/ijece.v11i4.pp3059-3069
https://doi.org/10.3390/ijms232315382
https://doi.org/10.1109/access.2024.3439439
https://doi.org/10.1109/access.2024.3448311
https://doi.org/10.1109/access.2023.3297441
https://doi.org/10.1186/s12859-018-2406-9
https://doi.org/10.1186/s12859-018-2406-9
https://myjms.mohe.gov.my/index.php/ijbtm
https://doi.org/10.1007/s41649-024-00314-4
https://doi.org/10.2147/cmar.s393729
https://doi.org/10.21834/ebpj.v6i16.2635
https://pubmed.ncbi.nlm.nih.gov/38287751
https://doi.org/10.1016/j.lansea.2023.100333
https://doi.org/10.7326/M18-0850

Yahaya, B. H. (2024). Big data in breast cancer: Towards Respiratory Journal, 19(5).
precision treatment. Digital Health, 10, Article https://doi.org/10.1111/crj.70073
20552076241293695.

https://doi.org/10.1177/20552076241293695 Zhen, M., Chen, H,, Lu, Q., Li, H., Yan, H., & Wang, L. (2024).
Machine learning-based predictive model for mortality
Zhang, L., Yang, D., Ye, X., & Bai, C. (2025). Successful in female breast cancer patients considering lifestyle

application of artificial intelligence assisted analysis of factors. Cancer Management and Research, 16, 1253—
invasive pulmonary adenocarcinoma less than 6 mm in 1265. https://doi.org/10.2147/CMAR.S460811
size: A case report and literature review. The Clinical

International Journal of Allied Health Sciences, 9(SUPP3): 361-373 369


https://doi.org/10.1177/20552076241293695
https://doi.org/10.1111/crj.70073
https://doi.org/10.2147/CMAR.S460811

Supplementary Table 1

Table 1: Characteristics of articles reviewed: Types of study designs and study findings

Authors Data Collection Study Setting Al Outcome in Al Outcome in Al Outcome in Advantages Limitations
Method Diagnosis & Treatment Planning Monitoring & (Clinical/Operation
Screening Prognosis al)
Mohd Nor et Retrospective University Standardized Enhanced 6,974 follow-ups Faster diagnosis, Resistance by
al. (2019) Malaya data improved multidisciplinary tracked; survival fewer errors, clinicians; partial
Medical diagnosis; time treatment planning analysis supported better data quality interoperability;
Centre to diagnosis with data sharing and limited Al
(umMmmc), reduced to 16.8 e-prescription integration
Malaysia days
Sachithanand Neither Klang Valley, Al-assisted X- Prioritized high-risk Tracked nodules Cost-effective, Poor follow-up
an et al. retrospective Malaysia rays improved cases for LDCT; for early scalable, faster adherence;
(2024) not prospective sensitivity reduced unnecessary intervention diagnosis technical barriers;
(66.4%—>74.7%) scans clinician skepticism
Ganggayah Prospective UMMC, ML identified Al-guided personalized Longitudinal QoL 92.5% survival Missing data
et. al, 2021 Malaysia survival treatment strategies and survival prediction issues; software
predictors (BMI, prediction accuracy; integration

stage, etc.)

streamlined data

problems; external

validation needed
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Faiz et. al, Neither Global Al in endoscopy Al-guided genetic Al predicted Faster endoscopy, Data
2024 retrospective (including improved therapy cirrhosis mortality reduced costs, heterogeneity;
not prospective Malaysia’s colorectal polyp personalization better than MELD optimized ICU black-box Al issues;
hospital and detection score resources regulation
research (96.4% challenges
settings) sensitivity)
Hassan et al. retrospective Global ML predicted Al-guided drug ML improved Faster, cheaper Small datasets;
(2024) (including oral cancer at delivery models telemedicine for drug discovery; generalizability
Malaysia) 78.95% rural patients high telemedicine concerns; limited
accuracy satisfaction direct clinical trials
Poh et al. Retrospective 18 Hospitals in Potential Al use Al could optimize ALK Al could predict ALK inhibitors Limited sample;
(2023) study (MNCR Malaysia suggested for inhibitor selection survival based on extended survival cost barriers;
data) faster ALK big data vs. chemotherapy delayed genetic
detection (not testing
implemented
yet)
Kadir et al. Retrospective 7 breast ANN achieved Supported Predicted 5-year High accuracy Missing data;
(2022) cancer registry cancer 84.5% survival personalized survival probability prediction; aided socioeconomic
review centers, prediction treatment decision-making factors not
Malaysia accuracy stratification included; model

comparison

complexity
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Moksem & Prospective Malaysia Al automated Al improved dosimetry Dynamic plan 30-60% improved Survey bias;
Newaz (2024) (Survey) (UNIRAZAK tumor and beam adjustments efficiency; high unexplained
and UMMC) contouring, optimization during treatment clinical variance; technical
reducing acceptability limits
manual errors
Zhang et al. Retrospective Global (with 99% diagnosis Al stratified tumor Survival and Highly accurate Data privacy,
(2024) (Secondary big Malaysia accuracy (multi- types for therapy recurrence predictions; standardization,
data analysis collaboration) omics ML predictions from efficient data generalizability
:TCGA, SEER) models) multi-omics data processing issues
Abdul Rasool Neither Global Al imaging ML predicted ML predicted 20-30% improved Bias, clinical
Hassan et al. retrospective (Monash improved early chemotherapy toxicity and treatment validation needed,
(2025) not prospective University cancer responses progression risks outcomes; ethical concerns
Malaysia detection (87% workflow
included) sensitivity) automation
Aggarwal et Prospective Malaysia, Al automated Reduced RT planning Quality assurance 95% plan No patient
al. (2023) observational India, Jordan, contouring time from weeks to for plan acceptability; outcome tracking;
study South Africa (target/OARs) minutes compliance significant cost infrastructure
savings variation
Lim et al. Retrospective( UTHM Hybrid SVM- - - 99.4% overall Small , dataset only
(2021) Digital ANN achieved diagnostic mammography
mammogram 100% benign vs. accuracy; reduced used
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analysis :Mini

MIAS dataset)

malignant

classification

radiologist

workload

Ling et al. Retrospective Malaysia Al + miRNA Al predicted Predicted Less invasive; early miRNA variability;
(2022) (Secondary (UTAR, biomarker personalized therapy recurrence, detection; reduced clinical integration
data + Xiamen Univ. profiling >90% responses monitored cost challenges
Literature Malaysia) accuracy progression
review)
Mahdi et al. Retrospective Multinational Improved tumor  Accurate RT planning Tumor volumetry Faster, more PET/CT fusion
(2024) (PET/CT (including segmentation from better tumor tracked treatment accurate computational
imaging Malaysia using Weighted maps response segmentation; complexity; lymph
dataset: PET/CT Fusion reduced node segmentation
HECKTOR centers) Transformer radiologist burden
Challenge)
Mirza et al. Retrospective Global (incl. Deep learning + - Timely relapse Higher early GC Focused only on GC
(2023) (GCimage Malaysia, Hybrid detection of GC detection rates; cancers; the model
datasets UsM) optimization for lesion reduced needs further
:Kvasir) GC improved endoscopy need testing

classification

*Note. The table is summary of data extraction of the selected studies. Symbols like “+” indicate and, “-” indicate no result found, “>” indicate is more than, “=>"

indicate to and “%“is percentages. Abbreviation is also used and explained in the list of abbreviations.
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