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ABSTRACT

Intermittent fasting (IF) has garnered considerable interest as a dietary
intervention with potential therapeutic benefits for various medical
conditions, particularly cancer. This review provides a comprehensive
update on the effects of IF on cancer, emphasizing its impact on metabolic,
hormonal, and cellular mechanisms. IF has been shown to improve glycemic
control and reduce liver enzyme levels in patients with non-alcoholic fatty
liver disease (NAFLD), suggesting a reduction in liver cancer risk. It
can significantly reduce tumor growth and enhance apoptosis in breast
cancer by lowering insulin-like growth factor 1 (IGF-1) levels. In patients
with polycystic ovary syndrome (PCOS), IF offers superior metabolic
and hormonal regulation, potentially lowering cancer risk. IF mitigates
chemotherapy-related toxicities, thereby improving patient quality of life. It
modulates metabolic pathways, reduces inflammation, and enhances drug
delivery in cancer therapy. Personalized dietary strategies, including IF and
ketogenic diets, are crucial in cancer care. IF also benefits liver conditions
by reducing inflammation and fibrosis, preventing the progression to
hepatocellular carcinoma. In obesity-induced triple-negative breast cancer,
IF disrupts critical processes involved in cancer progression. In addition,
aligning IF with circadian rhythms has shown promise in treating lung
cancer. Patient perspectives reveal that IF is feasible and acceptable,
improving treatment adherence and quality of life. Overall, IF represents
a multifaceted approach to cancer prevention and therapy. This review
advocates for further research to establish standardized guidelines for
implementing IF in oncology, aiming to develop more effective and holistic
cancer treatment strategies.
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1. Introduction

Intermittent fasting (IF) has emerged as a promising
dietary approach with potential therapeutic benefits across
various medical conditions, including cancer. IF involves
alternating periods of eating and fasting, which can range
from several hours to days, depending on the specific
regimen [1]–[3].

This dietary pattern has gained considerable attention
recently due to its ability to induce metabolic and cellular
changes that may contribute to improved health outcomes.
Cancer remains a leading cause of morbidity and mortality
worldwide, necessitating continuous exploration of novel
therapeutic strategies [2]–[4].

Traditional cancer treatments, such as chemotherapy,
radiation, and surgery, often come with significant side
effects and varying degrees of efficacy. There is a grow-
ing interest in adjunctive therapies that can enhance the

effectiveness of conventional treatments while minimizing
adverse effects [5]–[7].

Dietary interventions like intermittent fasting are being
investigated for their potential role in cancer prevention
and treatment. Several preclinical and clinical studies have
suggested that intermittent fasting may exert anticancer
effects through various mechanisms. These include mod-
ulating metabolic pathways, reducing inflammation, and
enhancing autophagy and apoptosis in cancer cells [6]–[8].

Anemoulis et al. provided a critical update on the effects
of intermittent fasting in breast cancer, highlighting its
potential to improve clinical outcomes. The study reviewed
available data, concluding that intermittent fasting can
significantly reduce tumor growth and progression. The
authors noted that fasting reduces insulin-like growth
factor 1 (IGF-1) levels associated with cancer cell prolif-
eration. This reduction in IGF-1 can enhance the efficacy
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of breast cancer treatments by making cancer cells more
susceptible to apoptosis [1].

Gabel et al. discussed the application of intermittent
fasting during cancer chemotherapy, providing a com-
prehensive analysis of its benefits. Found that fasting
periods could mitigate treatment-related toxicities, such as
fatigue and gastrointestinal symptoms, thereby improving
patients’ quality of life. The mechanisms proposed include
enhanced autophagy and reduced oxidative stress, which
protect normal cells from the harsh effects of chemother-
apy while selectively targeting cancer cells [2].

Becker et al. demonstrated that intermittent fasting
could prime the tumor microenvironment, enhancing the
delivery and effectiveness of nanomedicine in hepatocel-
lular carcinoma. Fasting improved vascular normalization
and increased the permeability of tumor blood ves-
sels, allowing for more efficient delivery of therapeutic
agents. This finding underscores the potential of intermit-
tent fasting to enhance the efficacy of advanced cancer
treatments [3].

Recent researchers have expanded on the various biolog-
ical mechanisms by which intermittent fasting may impact
cancer progression. One primary mechanism is altering
IGF-1 levels, which promote cell proliferation and inhibit
apoptosis. Fasting has been shown to reduce circulating
levels of IGF-1, thereby potentially reducing cancer cell
growth. Intermittent fasting induces a state of ketosis,
where the body shifts from glucose to ketone bodies as a
primary energy source [4]–[6].

This metabolic switch can be detrimental to cancer cells,
which rely heavily on glucose for rapid proliferation. Inter-
mittent fasting also impacts the immune system, enhancing
its ability to target and destroy cancer cells. Studies have
demonstrated that fasting can increase the activity of
natural killer (NK) cells and cytotoxic T lymphocytes,
which play crucial roles in the immune response against
tumors [7], [8]. Moreover, fasting has been observed to
decrease the levels of proinflammatory cytokines and
increase anti-inflammatory markers, creating a less favor-
able environment for cancer progression [9], [10].

Gallage et al. explored the effects of a 5:2 inter-
mittent fasting regimen on non-alcoholic steatohepatitis
(NASH) and hepatocellular carcinoma (HCC). The ame-
liorated liver inflammation and fibrosis while blunting
cancer development by activating hepatic PPARα and
PCK1 pathways. Intermittent fasting can modulate liver
metabolism and reduce the risk of liver cancer develop-
ment in patients with chronic liver disease [11].

Son et al. investigated the effects of intermittent
fasting on obesity-induced triple-negative breast can-
cer. IF attenuated cancer progression by disrupting
critical processes such as cell cycle progression, epithelial-
mesenchymal transition, and proinflammatory signaling.
These highlight the potential of intermittent fasting as
a complementary therapeutic approach, particularly in
aggressive and hard-to-treat cancers like triple-negative
breast cancer [12].

Li Sucholeiki et al. examined the impact of intermit-
tent fasting on toxicities, symptoms, and quality of life
in patients undergoing active cancer treatment. The study
reported positive outcomes, indicating that intermittent

fasting has direct anticancer effects and supports better
management of treatment-related side effects [13].

Patients reported reduced fatigue, improved gastroin-
testinal function, and enhanced well-being, suggesting that
intermittent fasting could be integrated into standard can-
cer care protocols to improve patient outcomes [14]–[16].

James et al. conducted a scoping review about the
impact of intermittent fasting and caloric restriction
on aging-related outcomes in adults. Intermittent fast-
ing could improve metabolic health by reducing insulin
resistance, inflammation, and oxidative stress, which are
relevant to cancer progression. These findings suggest that
intermittent fasting could be a valuable strategy for cancer
prevention in older adults by maintaining metabolic health
and reducing cancer risk [17].

In addition, Redding et al. explored the patient’s per-
spective on applying intermittent fasting in gynecologic
cancer. The study highlighted the feasibility and accept-
ability of intermittent fasting among patients, noting
improvements in treatment adherence and quality of life.
Patients reported feeling more in control of their health
and experiencing fewer side effects from cancer treat-
ments, underscoring the importance of patient-centered
approaches in cancer care [18].

Ferro et al. demonstrated that therapeutic fasting
reduced chemotherapy side effects in cancer patients,
finding that fasting significantly reduced the severity of
chemotherapy-induced toxicities and improved patients’
quality of life. Clifton et al. also observed the effect
of intermittent fasting in preventing and treating cancer,
concluding that IF can enhance the effectiveness of con-
ventional cancer therapies and reduce the side effects of
treatment [8], [19].

Stringer et al. examined the role of intermittent fasting
in cancer survivorship, suggesting that IF can help sur-
vivors manage long-term health outcomes and improve
their quality of life. Mishra et al. reviewed the effects
of nutrition and dietary restrictions in cancer prevention,
emphasizing the potential of intermittent fasting to lower
cancer risk through metabolic regulation and reduced
inflammation. Bauersfeld et al. explored the effects of
short-term fasting on quality of life and tolerance to
chemotherapy in breast and ovarian cancer patients, find-
ing that fasting improved patients’ tolerance to treatment
and reduced adverse effects [10], [20], [21].

Antunes et al. discussed the connection between
autophagy and intermittent fasting in cancer therapy,
highlighting the potential of fasting to enhance autophagy
and improve cancer treatment outcomes [22]. Vidoni
et al. reviewed calorie restriction and intermittent fast-
ing for cancer prevention and therapy, suggesting that
these dietary interventions can inhibit cancer growth and
improve treatment efficacy [23]. Contiero et al. found that
fasting blood glucose levels were associated with long-term
prognosis in non-metastatic breast cancer, indicating that
metabolic regulation through fasting could improve cancer
outcomes [24].

Overall, intermittent fasting represents a multifaceted
cancer prevention and treatment approach, leveraging
metabolic, immunological, and cellular mechanisms to
inhibit cancer progression and enhance treatment efficacy.
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The heterogeneity of cancer types and individual patient
responses necessitates further research to establish stan-
dardized guidelines for implementing intermittent fasting
in oncology [16]–[18].

This review aims to provide a comprehensive overview
of the current evidence on the relationship between
intermittent fasting and cancer, exploring its underly-
ing mechanisms, clinical applications, and future research
directions. By understanding the intricate interactions
between diet and cancer biology, we can develop more
effective and holistic strategies to combat this devastating
disease.

2. Methods

The research strategy employed for this study was metic-
ulously designed to encompass an exhaustive review of
literature across several distinguished databases known
for their extensive collection of medical and scientific
peer-reviewed publications. The databases selected for this
comprehensive search included PubMed, Scopus, Scielo,
Embase, and Web of Science, each renowned for their
vast repository of scholarly articles. Google Scholar was
also a supplementary resource for accessing the so-called
gray literature, which often contains significant studies
and reports unavailable in conventional academic journals.
The focal point of this research was the intersection of
intermittent fasting and its effects on clinical oncology,
guiding the formulation of search parameters. A care-
fully curated set of keywords was deployed to optimize
the search, comprising terms such as intermittent fast-
ing, clinical oncology, neoplasms, integrative oncology, and
metabolism. This strategic combination of keywords was
instrumental in filtering the literature to include studies
directly pertinent to the research objectives. To ensure a
broad yet relevant data collection, the inclusion criteria
were designed to be comprehensive, welcoming a variety
of study designs, including systematic reviews, case-control
studies, cross-sectional analyses, case series, and scholarly
reviews. Such diversity in study types aimed to capture a
spectrum of evidence and viewpoints regarding the nexus
between intermittent fasting and cancer treatment and
prevention. The literature review’s evaluation and selec-
tion process was executed strictly with methodological
rigor. This involved a dual-review system, where pairs of
reviewers independently and blindly evaluated each study’s
title and abstract for relevance and conformity to the
predefined criteria. Discrepancies between reviewers were
resolved through consultation with a third independent
reviewer to reach a consensus, ensuring the selection was
based on solid and unbiased judgment. This detailed and
systematic approach to research methodology underpins
the reliability and validity of the findings presented and
ensures that the conclusions drawn from this study are
grounded in a comprehensive and critically evaluated body
of scientific evidence related to intermittent fasting and
oncology.

3. Results and Discussion

Intermittent fasting (IF) has emerged as a significant
dietary intervention with promising therapeutic benefits
across a range of medical conditions, including cancer.
This discussion integrates findings from numerous piv-
otal studies, comprehensively analyzing IF’s multifaceted
effects on metabolic, hormonal, and cellular pathways and
emphasizing its potential role in oncology [14]–[16]. The
evidence underscores IF’s promise as a substantial adjunct
in enhancing treatment outcomes and improving patients’
quality of life (Table I) [9]–[12].

Saleh et al. assess the impact of IF regimens on
glycemic, hepatic, anthropometric, and clinical mark-
ers in patients with non-alcoholic fatty liver disease
(NAFLD). Their findings revealed significant glycemic
control improvements and liver enzyme level reductions,
indicating enhanced liver function. These results suggest
that IF can address key risk factors associated with liver
cancer by improving metabolic health in NAFLD patients.
The reduction in insulin resistance and inflammation is a
critical factor in preventing the progression of NAFLD to
hepatocellular carcinoma [25].

Complementing these findings, Anemoulis et al. pro-
vided a critical update on the effects of IF in breast cancer,
demonstrating its potential to improve clinical outcomes.
Their systematic review concluded that IF can significantly
reduce tumor growth and progression by lowering insulin-
like growth factor 1 (IGF-1) levels, which are known
to promote cancer cell proliferation. This reduction in
IGF-1 enhances the susceptibility of cancer cells to apop-
tosis, thereby improving the efficacy of breast cancer
treatments [1].

In a related context, Talebi et al. explored the effects
of IF alone or combined with probiotic supplementation
compared to a calorie-restricted diet on the metabolic
and hormonal profile of patients with polycystic ovary
syndrome (PCOS). Their study protocol for a random-
ized clinical trial proposed that IF could offer superior
metabolic and hormonal regulation compared to stan-
dard calorie restriction. The anticipated outcomes include
improved insulin sensitivity, reduced androgen levels, and
better menstrual regularity, potentially lowering cancer
risk in PCOS patients by addressing the underlying
metabolic and hormonal imbalances [26].

Moreover, Gabel et al. discussed the application of IF
during cancer chemotherapy and its benefits in mitigating
treatment-related toxicities such as fatigue and gastroin-
testinal symptoms, thus improving patients’ quality of life.
The proposed mechanisms include enhanced autophagy
and reduce oxidative stress, which protect normal cells
from the harsh effects of chemotherapy while selectively
targeting cancer cells. This finding underscores the dual
role of IF in enhancing treatment efficacy and improving
patient tolerance to chemotherapy [2].

Further expanding on these mechanisms, Psara et al.
demonstrated the potential anticancer molecular mecha-
nisms of IF, focusing on its ability to modulate metabolic
pathways, reduce inflammation, and enhance autophagy
and apoptosis in cancer cells. Their study emphasized
that IF could inhibit cancer development and progression
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by disrupting the energy supply to cancer cells, inducing
oxidative stress, and triggering cell death pathways [27].

In another significant study, Becker et al. noted that
IF could prime the tumor microenvironment, enhancing
the delivery and effectiveness of nanomedicine in hepa-
tocellular carcinoma. Their findings showed that fasting
improved vascular normalization and increased the perme-
ability of tumor blood vessels, allowing for more efficient
delivery of therapeutic agents. This underscores the poten-
tial of IF to enhance the efficacy of advanced cancer
treatments [3].

Küçük and Çiftçi investigated the role of IF and the
ketogenic diet in cancer disease, comparing their efficacy
to the Mediterranean diet. They concluded that while
IF and the ketogenic diet showed promise in modulating
cancer metabolism and growth, the Mediterranean diet’s
overall health benefits, including cancer prevention, were
superior [28].

Additionally, Gallage et al. explored the effects of a
5:2 IF regimen on non-alcoholic steatohepatitis (NASH)
and hepatocellular carcinoma (HCC). Fasting amelio-
rated liver inflammation and fibrosis while blunting cancer
development by activating hepatic PPARα and PCK1
pathways. These IF’s dual benefits in treating liver condi-
tions and preventing liver cancer [11].

Son et al. investigating the effects of IF on obesity-
induced triple-negative breast cancer. IF attenuated cancer
progression by disrupting critical processes such as cell
cycle progression, epithelial-mesenchymal transition, and
proinflammatory signaling. These results emphasize IF’s
potential as a complementary therapeutic approach, par-
ticularly in aggressive and hard-to-treat cancers like
triple-negative breast cancer [29].

Xiong et al. examined the impact of IF on type 1
diabetes-induced cognitive dysfunction. Their findings
indicated that IF improved metabolic disorders in the
frontal cortex, suggesting potential neuroprotective effects.
While not directly related to cancer, these results imply that
IF can enhance overall brain health, potentially reducing
the risk of neuro-oncological conditions [30].

Shi et al. explored the effects of six-hour time-
restricted feeding on lung cancer progression and circadian
metabolism. IF inhibited lung cancer growth and reshaped
circadian metabolism, emphasizing the importance of
aligning dietary interventions with circadian rhythms to
optimize cancer treatment outcomes [31].

Wang et al. analyzed the association between break-
fast skipping and all-cause, cardiovascular, and cancer
mortality. Their study concluded that breakfast skipping
was associated with increased mortality risk, including
cancer mortality. The results suggested that meal timing
and regularity are crucial factors in cancer prevention,
complementing IF’s benefits [32].

Further supporting these findings, de Groot et al. evalu-
ated the effects of short-term fasting on cancer treatment,
finding that fasting before chemotherapy significantly
reduced treatment-related side effects and improved the
overall therapeutic index. Fasting enhances the body’s
resilience to the toxic effects of chemotherapy while selec-
tively targeting cancer cells [33].

Tiwari et al. provided a comprehensive narrative review
on the effect of fasting on cancer, highlighting the diverse
mechanisms through which fasting can influence cancer
progression and treatment outcomes. The potential of fast-
ing is to modulate key metabolic and cellular pathways,
thereby enhancing the effectiveness of cancer therapies [7].

TABLE I: Intermittent Fasting and Cancer

Author Study Results

Anemoulis et al. [1] Systematic review IF reduced tumor growth and progression in breast cancer by lowering IGF-1 levels,
enhancing apoptosis.

Gabel et al. [2] Comprehensive analysis IF mitigated chemotherapy-related toxicities like fatigue and gastrointestinal
symptoms, improving quality of life.

Becker et al. [3] Experimental study IF improved vascular normalization and increased permeability of tumor blood
vessels, enhancing nanomedicine delivery in hepatocellular carcinoma.

Clifton et al. [8] Review IF enhanced the effectiveness of conventional cancer therapies and reduced side
effects.

Gallage et al. [11] Experimental study IF ameliorated liver inflammation and fibrosis and reduced liver cancer
development by activating hepatic PPARα and PCK1 pathways.

Son et al. [12] Preclinical study IF disrupted cell cycle progression, epithelial-mesenchymal transition, and
proinflammatory signaling in triple-negative breast cancer.

James et al. [17] Scoping review IF improved metabolic health markers like insulin sensitivity, inflammation, and
oxidative stress, relevant to cancer prevention.

Redding et al. [18] Patient perspective study Patients found IF feasible and acceptable, reporting improved treatment adherence
and quality of life in gynecologic cancer.

Ferro et al. [19] Systematic review and meta-analysis IF reduced chemotherapy-induced toxicities and improved quality of life in cancer
patients.

Stringer et al. [20] Review IF can help cancer survivors manage long-term health outcomes and improve
quality of life.

Xiong et al. [30] Preclinical study IF improved metabolic disorders in the frontal cortex, suggesting neuroprotective
effects, which may indirectly reduce neuro-oncological risks.

Shi et al. [31] Preclinical study Six-hour time-restricted feeding inhibited lung cancer growth and reshaped
circadian metabolism.

Wang et al. [32] Systematic review and meta-analysis Breakfast skipping associated with increased mortality risk, including cancer
mortality, highlighting the importance of meal timing and regularity.
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Kikomeko et al. explored the combination of short-term
fasting and fasting-mimicking diets with chemotherapy,
finding that these dietary interventions can synergize
with conventional treatments to improve therapeutic out-
comes. Fasting reduces the side effects of chemotherapy
and enhances its efficacy by sensitizing cancer cells to
therapy [34].

de Gruil et al. examined the synergistic effects of short-
term fasting with solid cancer therapy, demonstrating
that fasting boosts antitumor immunity by enhancing the
activity of immune cells, such as natural killer cells and
cytotoxic T lymphocytes. This shows the potential of fast-
ing to improve the body’s natural defence mechanisms
against cancer [35].

Finally, Thompson et al. conducted an integrative
review on the impact of fasting on cancer patients, con-
cluding that fasting interventions can significantly improve
quality of life, reduce treatment-related toxicities, and
enhance overall treatment outcomes. The integration of
fasting into standard cancer care protocols to optimize
patient well-being and therapeutic efficacy [36].

Overall, intermittent fasting represents a multifaceted
cancer prevention and treatment approach, leveraging
metabolic, immunological, and cellular mechanisms to
inhibit cancer progression and enhance treatment efficacy.
The heterogeneity of cancer types and individual patient
responses necessitates further research to establish stan-
dardized guidelines for implementing intermittent fasting
in oncology [8]–[10].

This review provides a comprehensive overview of the
current evidence on the relationship between intermittent
fasting and cancer, exploring its underlying mechanisms,
clinical applications, and future research directions. By
understanding the intricate interactions between diet and
cancer biology, we can develop more effective and holistic
strategies to combat this devastating disease.

4. Conclusion

Intermittent fasting represents a multifaceted cancer
prevention and treatment approach, leveraging metabolic,
immunological, and cellular mechanisms to inhibit cancer
progression and enhance treatment efficacy.

The heterogeneity of cancer types and individual patient
responses necessitates further research to establish stan-
dardized guidelines for implementing intermittent fasting
in oncology.

This review provides a comprehensive overview of the
current evidence on the relationship between intermittent
fasting and cancer, exploring its underlying mechanisms,
clinical applications, and future research directions. By
understanding the intricate interactions between diet and
cancer biology, we can develop more effective and holistic
strategies to combat this devastating disease.
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