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INTRODUCTION

Cancer is a group of diseases involving abnormal cell growth 
with the potential to invade or spread to other parts of the 
body.1  Cancer is fundamentally a disease of tissue growth 
regulation. For a normal cell to transform into a cancer cell, 
the genes that regulate cell growth and differentiation must 
be altered.2

The affected genes are divided into two broad categories. 
Oncogenes are genes that promote cell growth and repro-
duction. Tumor suppressor genes are genes that inhibit cell 
division and survival. Malignant transformation can occur 
through the formation of novel oncogenes, the inappropriate 
over-expression of normal oncogenes, or by the under-ex-
pression or disabling of tumor suppressor genes. Typically, 
changes in multiple genes are required to transform a normal 
cell into a cancer cell (Fig. 1).3

These contrast with benign tumors, which do not spread.4 
Possible signs and symptoms include a lump, abnormal 
bleeding, prolonged cough, unexplained weight loss, and a 
change in bowel movements.5 

Figure 1: Cancer Initiation Stages.
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ABSTRACT
Cancer remains one of the most challenging diseases to treat, necessitating novel and integrated approaches for its identifica-
tion and management. This review explores the potential synergy between herbal medicine and artificial intelligence (AI) in 
the realm of cancer diagnosis, prognosis, and treatment. Herbal medicine offers a vast repertoire of bioactive compounds with 
therapeutic potential, while AI algorithms provide sophisticated analytical tools for data processing and pattern recognition. By 
integrating these two domains, promising avenues for personalized and targeted cancer care emerge. This review critically ex-
amines the current landscape, challenges, and future prospects of leveraging herbal medicine and AI in the fight against cancer.
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Cancer continues to pose a significant global health burden, 
necessitating innovative strategies for its prevention, diag-
nosis, and treatment. In some Western countries such as the 
USA and UK, cancer is overtaking cardiovascular disease as 
the leading cause of death. In the USA and other developed 
countries, cancer is presently responsible for about 25 per 
cent of all deaths.6 

Cancer arises due to uncontrolled cell growth triggered by 
genetic mutations and environmental factors. The primary 
causes of different types of cancer vary but commonly in-
clude genetic predisposition, lifestyle choices, and envi-
ronmental exposures. For instance, lung cancer is strongly 
linked to smoking and air pollution, while skin cancer often 
results from excessive ultraviolet (UV) radiation from the 
sun or tanning beds. Breast and ovarian cancers can be influ-
enced by inherited mutations in BRCA1 and BRCA2 genes. 
Additionally, prolonged exposure to carcinogens like asbes-
tos, alcohol consumption, poor diet, and physical inactivity 
contribute to various cancer types. Certain infections, such 
as human papillomavirus (HPV) causing cervical cancer and 
hepatitis B and C leading to liver cancer, also play significant 
roles. These factors disrupt normal cell regulation, leading to 
tumor development and cancer progression.

Traditional approaches to cancer management often include 
chemotherapy, radiation therapy, and surgery, which may be 
associated with adverse effects and limited efficacy. In recent 
years, there has been a growing interest in exploring comple-
mentary and alternative therapies, such as herbal medicine, 
for their potential anticancer properties. At a workshop in 
Dartmouth in the summer of 1956, coined the term “artificial 
intelligence (AI)”, also known as “machine intelligence”.7 
To put it simply, AI is defined as a programmed machine that 
can learn and recognize patterns and relationships between 
inputs and outputs and use this knowledge effectively for de-
cision‐making on brand‐new input data.7,8  Concurrently, ad-
vances in artificial intelligence (AI) have revolutionized var-
ious aspects of healthcare, including cancer detection, risk 
stratification, and treatment optimization. This review aims 
to elucidate the synergistic potential of integrating herbal 
medicine and AI in cancer identification and treatment.

Herbal Medicine in Cancer Therapy
Herbal medicine, derived from plants and natural sources, 
has been used for centuries in traditional medical systems 
worldwide. Many herbs contain bioactive compounds with 
diverse pharmacological effects, including anti-inflammato-
ry, antioxidant, and anticancer properties. Numerous studies 
have investigated the efficacy of herbal extracts and com-
pounds in inhibiting cancer cell proliferation, inducing apop-
tosis, and mitigating tumor progression. Interestingly, other 
studies have shown that long-term uptake of vitamin E may 
in fact have a negative effect on breast cancer patients.9,10  

Currently, their rule seems to cause malabsorption or mal-
digestion in cancer patients suffering from a concomitant 
illness, moreover, providing patients adopt a balanced and 
healthy diet.11,12 Recent studies based on epidemiological 
modelling have demonstrated interesting patterns suggesting 
that herbal treatment may improve prognosis in advanced 
colon cancer patients when used as an adjuvant.13,14 The ther-
apeutic mechanisms of traditional Chinese medicine in meta-
static cancer have been discussed in terms of a hypothetical, 
dualistic antiproliferation and immune-stimulation model of 
tumor progression and regression. 15

However, despite promising preclinical evidence, rigorous 
clinical trials are needed to validate the safety and efficacy 
of herbal medicines in cancer therapy. Curcumin, the active 
component of turmeric, has exhibited potent antitumor ef-
fects in various cancer types, including breast, colorectal, 
pancreatic, and prostate cancer. Randomized controlled trials 
(RCTs) (or randomized comparative trials) currently serve 
as the gold standard for most clinical trials and provide the 
best evidence of the efficacy of healthcare interventions.16 
Carefully planned and well-executed RCTs often obtain the 
best estimates of treatment effect and thus help guide clini-
cal decision making; therefore, considerable effort is put into 
improving the design and reporting of RCTs commented that 
reporting quality may vary across different types of comple-
mentary therapies, with herbal medicine trials being appar-
ently superior to homeopathy and acupuncture trials.17,18,19

Herbal Medicine for Symptom Management and 
Quality of Life Improvement:
In addition to their direct anticancer effects, herbal medicines 
are often used to alleviate cancer-related symptoms and im-
prove patients’ overall quality of life. Herbal remedies such 
as ginger (Zingiber officinale) for chemotherapy-induced 
nausea and vomiting, St. John’s wort (Hypericum perfora-
tum) for depression and anxiety, and cannabis (Cannabis 
sativa) for pain management have been studied for their po-
tential benefits in cancer supportive care. There is a growing 
interest in complementary and alternative medicine (CAM) 
in Eastern countries.20,21,22,23 

The use of herbal medicine has been high among Asian can-
cer patients.24,25,26 Similar reports are found in Malaysia in 
which biologically based therapies such as herbs and dietary 
supplements (87.9%) are the most frequent type of CAM 
used by cancer patients in South Peninsular Malaysia.23 Tra-
ditional Chinese Medicine (TCM) is commonly used among 
the general and sick population for various reasons and pur-
poses27,28,29 and up to 79% of cancer patients use TCM. 29,30 
Chinese Herbal Medicine (CHM), the major component of 
TCM, has been increasing in popularity among cancer pa-
tients.20
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Role of Artificial Intelligence in Cancer Care
Artificial intelligence, encompassing machine learning, deep 
learning, and natural language processing, has emerged as 
a powerful tool in cancer research and clinical practice. AI 
algorithms can analyse large datasets, including genomic, 
proteomic, and imaging data, to identify patterns and asso-
ciations that may elude human cognition. In the context of 
cancer, AI-driven approaches hold promise for early detec-
tion, precision oncology, and treatment optimization. For in-
stance, machine learning models can analyse medical imag-
ing scans to detect tumors and predict treatment response, 
while natural language processing algorithms can extract 
valuable insights from unstructured clinical data, such as 
electronic health records and medical literature. The devel-
opment of artificial intelligence technology such as deep 
learning and machine learning in anticancer drug research is 
reviewed by Guosheng Liang.32 

Integration of Herbal Medicine and AI in Cancer 
Therapy
The integration of herbal medicine and AI represents a nov-
el paradigm in cancer care, leveraging the complementary 
strengths of both disciplines. AI algorithms can facilitate the 
systematic analysis of herbal compounds, elucidating their 
mechanisms of action, pharmacokinetics, and synergistic 
effects. Furthermore, machine learning models can predict 
the efficacy of herbal formulations based on patient-specific 
characteristics, such as genetic profiles and tumor biomark-
ers. Conversely, herbal medicine provides a vast repository 
of natural compounds that may serve as lead molecules for 
drug discovery and development. By combining the predic-
tive power of AI with the therapeutic potential of herbal 
medicine, personalized and targeted cancer treatments can 
be tailored to individual patients, maximizing efficacy while 
minimizing adverse effects.

Challenges and Future Directions
Despite the promise of integrating herbal medicine and AI in 
cancer therapy, several challenges remain to be addressed. 
Regulatory hurdles, quality control issues, and standardiza-
tion of herbal products pose significant barriers to their wide-
spread adoption in clinical practice. Furthermore, the com-
plex interplay between multiple bioactive compounds within 
herbal formulations presents challenges for data analysis and 
interpretation. Future research endeavours should focus on 
interdisciplinary collaborations between herbalists, oncolo-
gists, computational biologists, and regulatory agencies to 
validate the safety, efficacy, and reproducibility of herbal 
remedies. Moreover, advances in AI algorithms, including 
explainable AI and federated learning, hold potential for en-
hancing transparency, interpretability, and generalizability of 
predictive models in cancer care.

CONCLUSION

In conclusion, the integration of herbal medicine and arti-
ficial intelligence represents a promising approach to revo-
lutionize cancer identification and treatment. By harnessing 
the synergistic potential of herbal compounds and AI algo-
rithms, personalized and precision oncology can be real-
ized, ushering in a new era of patient-centric cancer care. 
However, concerted efforts are needed to overcome existing 
challenges and translate scientific discoveries into clinically 
meaningful interventions. Through interdisciplinary collabo-
ration and innovation, the quest for effective cancer therapies 
guided by nature and technology may ultimately transform 
the landscape of oncology.
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