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Metabolic Diets and Fasting in Oncology:
Integrating Guideline-Based Nutrition,
Nutrition Assessments and Biomarker-
Driven Clinical Pathology
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Popular narratives often promote “special diets” as strategies to cure cancer, frequently invoking
autophagy and Nobel-related discoveries. In contrast, international oncology nutrition guidelines
state that no diet has been proven to reproducibly cure cancer. This review integrates guideline-based
oncology nutrition, experimental metabolic diets and a biomarker-driven clinical pathology
perspective within a translational framework.

This narrative review synthesizes international and national oncology nutrition guidelines and
clinical evidence on fasting, fasting-mimicking diets, time-restricted eating, intermittent fasting,
Ramadan fasting and ketogenic diets in cancer. Priority was given to randomized and prospective
trials, systematic reviews and selected mechanistic studies, with attention to nutritional risk, toxicity,
metabolic and inflammatory markers, body composition, cachexia staging and pathological response.
Current guidelines discourage restrictive diets outside evidence-based care and recommend early
nutritional screening and stepwise nutrition support. Clinical studies suggest that fasting-related
regimens and ketogenic diets may improve selected metabolic, hematological, quality-of-life and
pathological endpoints in carefully selected patients, but a reproducible survival benefit has not been
established. Cachexia-oriented models indicate that cancer-related nutritional decline is
multidimensional and partly integrates biochemical, inflammatory, functional and patient-reported
domains. Mechanistic studies support plausible effects on autophagy, nutrient-sensing pathways,
ketone metabolism, inflammation and the tumor microenvironment.

The evidence supports a clear distinction between guideline-based oncology nutrition, which is
fundamental supportive care, and metabolic diets or fasting regimens, which remain experimental

adjuncts rather than curative treatments. The translational opportunity lies in embedding these
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interventions within malnutrition-, sarcopenia- and cachexia-aware frameworks and using

biomarkers to improve risk stratification, patient selection and mechanistic interpretation.
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Highlights

» Oncology nutrition guidance does not support diets as cancer cures.

» GLIM, EWGSOP2 and cachexia frameworks improve clinical phenotyping.

» Biomarkers may complement clinical and imaging assessment in oncology.

« Fasting and ketogenic diets remain feasible but unproven for survival benefit.

» The review integrates malnutrition, sarcopenia and cachexia with clinical pathology perspectives.

Introduction

Claims that specific diets can “starve” cancer cells, “activate autophagy” or otherwise cure malignancy
have become highly visible in patient communities and social media, sometimes encouraging patients to
delay or abandon evidence-based treatment in favor of restrictive regimens often supported by selective
interpretations of preclinical findings and misconceptions surrounding Nobel Prize-winning research on
autophagy 1. Fasting regimens, ketogenic diets (KD), alkaline diets, and other nutritional strategies are

frequently promoted as stand-alone anticancer therapies, despite clinical evidence remaining limited.

This narrative stands in direct contrast to contemporary oncology nutrition guidance. The European
Society for Clinical Nutrition and Metabolism (ESPEN), the European Society for Medical Oncology
(ESMO), Sociedad Espariola de Oncologia Médica (SEOM), American Society of Clinical Oncology (ASCO),
National Comprehensive Cancer Network (NCCN) and the National Cancer Institute (NCI)-related
materials converge on a common message: no specific diet has been shown to cure cancer or reliably
prevent recurrence, and dietary care in oncology should be individualized, evidence-based and integrated
with multidisciplinary cancer treatment. ASCO’s guideline on exercise, diet and weight management
during active treatment is especially relevant in this context because it supports healthy dietary patterns

and individualized counseling, yet concludes that evidence remains insufficient to endorse specific diets

during treatment RIBIARNONTIBI2[10] .
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At the same time, oncology nutrition has evolved from a largely intake- and weight-focused discipline
into one that increasingly differentiates malnutrition, sarcopenia and cachexia as related but distinct
clinical constructs. The Global Leadership Initiative on Malnutrition (GLIM) has formalized malnutrition
diagnosis through phenotypic and etiologic criteria, the revised European Working Group on Sarcopenia
in Older People (EWGSOP2) has refined the definition of sarcopenia around strength and muscle
quantity/quality, and cachexia frameworks have increasingly incorporated symptom burden,
inflammation, function and prognosis. This shift is highly relevant when considering metabolic diets,
because any intervention that restricts intake or changes substrate availability must be interpreted
against baseline nutritional vulnerability, inflammatory burden, body composition and treatment

intent Bl4101[12][13][14 15][16][17][181[19][20 )

In parallel, a growing clinical literature is evaluating fasting-mimicking diets (FMDs), time-restricted
eating (TRE), Ramadan-patterned fasting and KDs as adjuncts to chemotherapy, endocrine therapy,
radiotherapy and immunotherapy. These studies have generated data not only on feasibility and safety
but also on endocrine, metabolic, inflammatory, body-composition and pathological endpoints. This
makes the field particularly relevant to clinical pathology and laboratory medicine, where the central
question is not simply whether a diet is feasible, but whether measurable biomarkers can help identify
who is likely to benefit, who is vulnerable to harm, and whether systemic metabolic shifts correspond to

clinically meaningful biological effects within tumors [61201[211[221(231[241(25](26][27](28](29]

The purpose of this review is not to endorse ‘cancer diets, but to place metabolic interventions within the
broader framework of oncology nutrition and cachexia care. The manuscript examines how major
guidelines address nutritional support and unproven diets, reviews the principal dietary regimens
studied in cancer, discusses the biological rationale underlying these approaches, and considers how
biomarker-informed assessment may complement current frameworks for malnutrition, sarcopenia, and
cachexia. Its novelty lies in integrating guideline-based oncology nutrition, experimental metabolic

diets, and clinical pathology perspectives into a single translational review, while distinguishing among

related but non-identical nutritional syndromes [24[61[7IMI[12]{13]14)20][21][22][301{31]

Methods

This study is a narrative, non-systematic review integrating oncology nutrition and cachexia guidelines,
peri-operative and survivorship frameworks, clinical studies of metabolic diets and fasting, and selected

mechanistic and translational literature. Searches were based on PubMed/MEDLINE, Web of Science, and
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Scopus from approximately 2011 to March 2026 and were supplemented by hand-searching reference

lists and organizational websites BL4I8I131321(331[34][35]

Search concepts combined terms related to cancer and oncology with nutrition, malnutrition, sarcopenia,
cachexia, body composition, fasting, fasting-mimicking diet, intermittent fasting, time-restricted eating,
Ramadan fasting, ketogenic diet, biomarkers, autophagy, IGF-1, insulin, ketone bodies, and inflammation.
Priority was given to international and national guidelines, randomized trials, prospective cohorts,
systematic reviews, and meta-analyses, together with selected high-impact mechanistic studies relevant
to tumor metabolism, autophagy, immune regulation, morphogenesis, and cachexia assessment lelmifia]

14][181[19][20][21][22][31][36

Because the evidence base is heterogeneous with respect to tumor type, intervention design, timing,
endpoints, and comparator groups, no quantitative synthesis was attempted. Instead, the literature was
examined comparatively in order to identify recurring themes, clinically relevant tensions, and the most
appropriate points at which biomarker-informed assessment can be integrated into existing nutritional

frameworks without overstating current evidence.
Guideline-based oncology nutrition and the position on cancer diets

ESPEN, ESMO, SEOM, and ASCO

ESPEN’s cancer nutrition guideline and practical guideline are explicit that no diet is known to
reproducibly cure cancer or prevent recurrence and that restrictive “anticancer diets” without evidence
should be discouraged. These documents recommend systematic screening for nutritional risk at
diagnosis and throughout treatment, early nutrition counseling, escalation from oral strategies to enteral
or parenteral nutrition when appropriate, and close integration of nutrition with exercise and symptom

management 3114,

ESMO places similar emphasis on structured supportive care. Its clinical practice guideline on cancer
cachexia defines cachexia as a multifactorial syndrome characterized by ongoing skeletal muscle loss,
with or without fat loss, that cannot be fully reversed by conventional nutritional support and leads to
functional impairment. ESMO recommends systematic assessment of weight loss, Body Mass Index
(BMI), appetite, inflammatory burden, and functional status, GLIM-based malnutrition diagnosis,
together with multimodal management including dietary counseling, physical activity, symptom control,

psychosocial support, and selected pharmacological interventions where appropriate (321,

geios.com doi.org/10.32388/HWM1AN


https://www.qeios.com/
https://doi.org/10.32388/HWM1AN

SEOM guidance reinforces the need for early nutrition assessment, multidisciplinary nutrition care and
attention to body composition, including sarcopenia and sarcopenic obesity, within routine oncology
pathways. ASCO fits coherently within this same framework. Its guideline on exercise, diet and weight
management during active treatment endorses individualized dietary support and healthy eating
patterns while acknowledging that evidence is insufficient to support specific therapeutic diets during
active treatment. ASCO’s cachexia guidance and 2023 rapid recommendation update similarly frame
cachexia as a multidimensional syndrome requiring clinical, nutritional and symptom-based

assessment, with dietary counseling remaining a core component of management (2181131

Taken together, these guidelines do not support the notion of a curative “anticancer diet.” Rather, they
define nutrition as evidence-based supportive care whose goals are to preserve body mass and function,

improve treatment tolerance, reduce complications and protect quality of life.

GLIM, EWGSOP2 and the distinction between malnutrition and sarcopenia

GLIM offers a consensus approach to diagnosing malnutrition through a two-step process: patients are
first screened for nutrition risk and are then diagnosed with malnutrition if they meet at least one
phenotypic criterion and one etiologic criterion. The phenotypic domain includes non-volitional weight
loss, low BMI and reduced muscle mass, while the etiologic domain includes reduced intake or

assimilation and inflammation or disease burden. In oncology, GLIM-defined malnutrition is associated

with greater treatment toxicity, poorer quality of life and shorter survival £/22122] .

EWGSOP2 defines sarcopenia primarily through low muscle strength, confirmed by reduced muscle
quantity or quality, with impaired physical performance indicating severe sarcopenia. The framework
relies on measures such as handgrip strength, chair-stand performance, gait speed and appendicular
lean mass, together with imaging- or device-based assessment of muscle quantity and quality. This is
especially important in oncology because muscle depletion may coexist with normal or elevated BMI,
thereby making weight alone an unreliable guide to nutritional risk '£!=2}22! .

These frameworks are clinical models that combine anthropometry, function, body composition and
simple etiologic assessment, including inflammatory burden in the case of GLIM. Their value in the

present context is that they help separate patients who may safely participate in metabolic-diet studies

from those in whom additional caloric restriction could worsen malnutrition, accelerate muscle loss or

undermine cancer treatment [6I[7)[30)(37)(38)(39] .
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Cachexia frameworks and staging models

GLIM and EWGSOP2, however, do not exhaust the problem of cancer-related nutritional decline because
cachexia is not synonymous with malnutrition or sarcopenia. Cachexia is a syndrome-level construct
that integrates progressive weight and muscle loss with systemic inflammation, anorexia, functional
decline and adverse prognosis. For this reason, cachexia requires complementary frameworks that

capture features not fully encompassed by GLIM or EWGSOP2 alone 12113](141(32].

The traditional stage-based cachexia continuum of pre-cachexia, cachexia and refractory cachexia
remains clinically useful because it links assessment to treatment intent and prognosis. More
multidimensional models have also emerged. The Cachexia Score (CASCO) was developed as a staging
tool that includes body weight and lean body mass loss, anorexia, inflammatory, immunological and
metabolic disturbances, physical performance and quality of life, thereby explicitly integrating laboratory
and patient-centered variables. More recent indices such as the Cancer Cachexia Staging Index
incorporate weight-loss patterns, body composition, appetite, physical status and inflammatory markers
such as C-reactive protein (CRP), prealbumin (PA) and neutrophil-to-lymphocyte ratio (NLR), and have
shown prognostic value for complications, recurrence and survival. Simpler cachexia staging scores have
likewise combined weight loss, functional measures, appetite and abnormal biochemistry to

discriminate pre-cachexia, cachexia and refractory cachexia with prognostic relevance [4][15]36]A7136],

These frameworks show that biomarker-enriched nutritional assessment is not a purely hypothetical
proposal. In the cachexia field, multidimensional models already exist that combine clinical, functional
and biochemical domains. The unresolved question is how such models should interface with GLIM- and
EWGSOP2-based assessment and whether metabolic-diet trials should routinely adopt these broader

cachexia-aware classifications in order to improve patient protection and biological interpretability 12131

(1411161,

North American, peri-operative and pediatric extensions

NCCN educational materials and the NCI PDQ “Nutrition in Cancer Care” monograph similarly emphasize
early nutrition screening, recognition of intake problems and weight loss, referral to dietitians, and
individualized supportive strategies rather than unproven diets. In North American practice, these

resources are highly compatible with ASCO guidance and provide further support for integrating

nutrition into multidisciplinary cancer care (2737 .
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Enhanced Recovery After Surgery (ERAS) pathways extend these principles to surgical oncology. Their
emphasis on preoperative nutritional optimization, minimization of unnecessary fasting, carbohydrate
loading, early postoperative oral or enteral feeding, and avoidance of unnecessary parenteral nutrition
highlights how structured nutrition care can influence infection rates, wound healing, recovery time, and
other outcomes central to treatment tolerance. This is especially relevant when discussing fasting-based
interventions, because perioperative fasting in ERAS is managed with a very different logic from elective

metabolic restriction in experimental oncology nutrition 341,

Pediatric frameworks and conceptual models

Pediatric oncology frameworks, including International Society of Pediatric Oncology / International
Initiative for Pediatrics and Nutrition (SIOP/IIPAN) recommendations and national groups (e.g., Italian
Association of Pediatric Hematology and Oncology/Alleanza Contro Cancro (AIEOP/ACC), Indian
Association for Parenteral and Enteral Nutrition (IAPEN)), also recognize nutrition as a core component
of supportive care and stress regular screening, anthropometry, body-composition follow-up, and
dedicated pathways for high-risk contexts such as Central Nervous System (CNS) tumors and
transplantation. Although the present review is mainly adult-focused, pediatric guidance reinforces the
same fundamental principle: in oncology, nutritional vulnerability must be identified early and protected,

not challenged with restrictive regimens in the absence of robust evidence [©/(7140),

Metabolic diets studied in oncology

Fasting and fasting-mimicking diets

Among the metabolic interventions studied in cancer, FMDs have attracted particular interest because of
their proposed effects on treatment tolerance, cellular stress resistance, and growth factor signaling.
Reviews and prospective studies suggest that short-term fasting around chemotherapy is generally

feasible in carefully selected, well-nourished adults and may reduce selected toxicities and improve
quality of life, although a survival benefit has not been shown (@1(211(23](25][41]42 .

The multicenter DIRECT trial remains a key study. In women with human epidermal growth factor
receptor 2 (HER2)-negative stage II-III breast cancer receiving neoadjuvant chemotherapy, a fasting-
mimicking diet reduced insulin-like growth factor (IGF)-1 and glucose, increased ketone levels, and was

associated with signals in radiological and pathological response, but the trial was not powered to
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demonstrate a survival benefit. More recent studies have reported similar metabolic and hematological
effects, including reduced vomiting, neutropenia, body weight, and visceral fat, together with
preservation of muscle mass in selected breast cancer cohorts. A systematic review of intermittent
fasting during chemotherapy found that these regimens were generally safe and feasible, with some
suggestion of reduced toxicities and improved fatigue, but insufficient evidence for oncological

endpoints 6][21][23][41][44

From a clinical pathology perspective, these studies repeatedly measured IGF-1, insulin, glucose, ketones,
lipid profiles, complete blood counts, and inflammatory markers, suggesting candidate biomarkers for
future standardization. However, the evidence remains limited by small sample sizes, heterogeneous

schedules, and the frequent exclusion of nutritionally vulnerable patients [231[24][41][45]

Time-restricted eating and related intermittent fasting models

TRE has a broader lifestyle and survivorship profile than classical fasting regimens and may therefore
seem more clinically accessible. A 2025 systematic review found that TRE interventions in cancer were
generally well tolerated, with adherence rates of 67% and 98% and signals for improvements in quality of

life, fatigue, and selected metabolic markers, but the evidence base remained small and heterogeneous
across tumor types, eating windows, and treatment contexts'=S!20lxL)

Observational work in early breast cancer suggested that shorter overnight fasting may be associated
with a higher recurrence risk, but this finding should be interpreted as hypothesis-generating rather
than causal evidence. From a laboratory perspective, TRE studies have mainly assessed fasting glucose,

insulin, hemoglobin Alc (HbAlc), lipid profile, CRP, and selected cancer-related markers, providing a basis

for future biomarker standardization rather than routine clinical application'=2"2£13<l122112%] .

ASCO guidance supports healthy dietary patterns during active treatment but does not endorse specific

therapeutic diets. Accordingly, TRE should currently be framed as a promising behavioral intervention,
not a validated antitumor strategy ‘===, .
Ramadan fasting

Ramadan fasting, involving abstention from food and drink from dawn to sunset for approximately one
lunar month, provides a naturalistic model of daily intermittent fasting for patients who fast for religious

reasons. Reviews suggest that stable outpatients with preserved performance status may often fast safely
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under supervision, and some studies describe psychological or spiritual benefits; however, there is no

evidence that Ramadan fasting leads to tumor regression or improved survival22151],

Observational studies in colorectal, gastric, and mixed tumor cohorts have examined biochemical
parameters, including renal and liver function, electrolytes, and tumor markers, and generally found no
major laboratory derangements when fasting was supervised, although patient selection bias and small
sample sizes limit interpretation. In colorectal cancer patients receiving chemotherapy, Ramadan fasting
was reported to be feasible and well tolerated, with no significant adverse effect on renal function or
major laboratory variables. From a clinical pathology perspective, these studies show how laboratory
monitoring, hydration assessment, symptom tracking, and individualized counseling can be applied

when patients choose to fast outside a formal triall221521(531[54]

This supports the broader principle that oncology nutrition must remain patient-centered and safety-
oriented, even when dietary behavior is shaped by religious practice rather than experimental

intervention 221

Ketogenic diets

KDs have been studied most intensively in neuro-oncology, especially glioma and glioblastoma, because
of longstanding interest in tumor glucose dependence and metabolic flexibility. Systematic reviews and
meta-analyses suggest that KDs are generally feasible in cancer patients and can induce ketosis with
favorable changes in glucose, IGF-1, body weight, and fat mass, although a survival benefit has not been

demonstrated reliably (221(361(571[581(59][601[61][621[63[64]

Clinical studies commonly monitor ketone levels, glucose, lipid profiles, liver and renal function, and, in
some neuro-oncology protocols, imaging or histopathological findings. This makes KDs particularly
relevant to a pathology-oriented review because they are among the few dietary interventions in

oncology linked not only to body composition and patient-reported outcomes but also to tissue and

imaging correlates '22/22/2L0LIRLIL]102]102) .

Outside neuro-oncology, ketogenic approaches have also been explored in gastrointestinal malignancies
and mixed advanced-cancer populations, but the evidence remains more suggestive of feasibility and
metabolic modulation than of reliable tumor control. Careful attention is therefore needed to the risk of

unintended weight loss and dietary burden in nutritionally vulnerable patients [911401661167],
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Biological rationale and mechanistic limits

Mechanistic studies have identified several biological pathways through which metabolic diets and
fasting may influence cancer biology and treatment tolerance. From a clinical pathology perspective,

these pathways generate testable hypotheses and candidate biomarkers.

The interest in metabolic diets rests in part on their capacity to alter nutrient sensing, growth signaling
and stress-response pathways. Fasting and FMDs can reduce circulating IGF-1, insulin and glucose while
increasing ketone production, activating adenosine monophosphate-activated protein kinase (AMPK),
inhibiting mechanistic target of rapamycin complex 1 (mTORC1) and promoting autophagy, thereby
shifting cellular metabolism from anabolic to catabolic states. These adaptations may help normal
tissues tolerate treatment-related stress while exposing metabolically constrained tumor cells to

additional pressure, an idea often described as differential stress resistance [211[221[391(681(69]

From a pathology perspective, these mechanisms are potentially measurable through
immunohistochemical markers of autophagy such as microtubule-associated protein 1light chain 3 (LC3)
and sequestosome 1 (p62/SQSTM1), ultrastructural assessment of autophagosomes and gene expression
signatures. However, autophagy remains highly context-dependent and may be tumor-suppressive in
one setting and tumor-supportive in another, while heterogeneous autophagic activity across human
tumors currently limits its value as a predictive biomarker for selecting patients for fasting-based
interventions. Likewise, not all cancers are equally restricted by carbohydrate limitation or equally unable

to adapt to ketone-rich or fasting-like conditions [22311[391[681691[70[71][72]

Recent metabolic-flux studies in glioblastoma have identified distinct metabolic phenotypes under
ketogenic conditions, suggesting that tumor-level metabolic heterogeneity may account for some of the
variability observed across preclinical and clinical studies. Beyond nutrient sensing, metabolic
interventions may also influence endocrine, inflammatory and immune pathways that are accessible to
clinical pathology. Reductions in circulating IGF-1, insulin and glucose, together with increased ketone
body production, have been observed in clinical studies of fasting and FMDs and may influence tumor
proliferation, mitochondrial metabolism, oxidative stress and host immune responses. These systemic
adaptations can be monitored using routine laboratory measurements, including glucose, insulin, IGF-1,
ketone bodies and lipid profiles, and may ultimately be integrated with inflammatory markers and body

composition into composite metabolic-response biomarkers©01611(621(681(691[72]
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At the same time, fasting and ketogenic interventions may modify the tumor microenvironment by
altering cytokine signaling, myeloid-derived suppressor cell activity (MDSC), T-cell exhaustion (TEX)
and immune checkpoint expression (ICP). Although preliminary human studies have reported reductions
in inflammatory markers such as CRP following fasting interventions, evidence remains limited,
highlighting the need for translational studies incorporating cytokine profiling, flow cytometry and

molecular immune signatures[081691[73]

Mechanistic interest also extends beyond metabolism alone. Studies in glioblastoma models have linked
ketogenic or calorie-restricted interventions to reduced microvascular density, altered proliferation
markers and changes in inflammatory signaling. More recently, advanced three-dimensional (3D) spatial
transcriptomic analyses have suggested that metastatic outgrowth in breast cancer follows a highly
organized morphogenetic blueprint, with metastases forming fractal epithelial cords orchestrated by
embryonic-like transcriptional programs and growth factor signaling. These structured architectures
may depend on metabolic support from IGF-1, fibroblast growth factor (FGF) and glucose-driven
pathways, raising the hypothesis that systemic metabolic interventions capable of suppressing these
signals, such as FMDs, could disrupt morphogenetic programs that sustain metastatic progression.
Although such findings remain far from direct clinical proof, they support the rationale for carefully
designed translational oncology-nutrition studies integrating tissue-based biomarkers, spatial

transcriptomics, multiplex immunohistochemistry and metabolomic imaging in paired pre- and post-

intervention tumor samples [20 601[611[621[681[691[721[741[75]

These complementary mechanisms help explain why endocrine, inflammatory and tissue biomarkers
recur across clinical trials and why future studies will likely need to integrate systemic metabolic
measurements with spatially resolved tissue endpoints if they are to move beyond feasibility and

establish biologically interpretable, pathology-informed oncology researchl681691

Nutritional risk, patient selection and biomarker-informed

assessment

A central lesson from both guidelines and clinical trials is that the potential meaning of a metabolic
intervention depends heavily on baseline nutritional status. Malnutrition, sarcopenia, and cachexia are
not background variables; they are major determinants of toxicity, functional decline, treatment

interruption, and survival. This is why studies of FMDs, KDs, and related regimens almost always exclude
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low-BMI patients, those with significant recent weight loss, poor performance status, or uncontrolled

comorbidities [Z1121[131[18][19][30][37][38

In this context, GLIM and EWGSOP2 are the backbone of assessment because they provide clinically
grounded ways to identify malnutrition and muscle failure before any restrictive intervention is
considered. At the same time, cachexia-specific staging models remind clinicians that inflammation,
anorexia, function, symptom burden, and prognosis cannot always be inferred from malnutrition or
sarcopenia criteria alone. This is particularly important in advanced cancer, where a patient may satisfy
elements of malnutrition or low muscle mass yet also display a broader catabolic syndrome with different

implications for treatment and supportive care [ZII21[131114116][17)(30][32]

Trials of FMD, KD, and TRE have typically excluded patients with low BMI, significant recent weight loss,
poor performance status, or uncontrolled comorbidities and have mandated baseline and on-treatment
laboratory monitoring: complete blood count, electrolytes, liver and renal function, glucose, insulin and
IGF-1, ketones, and lipid profile. Clinical pathologists play a crucial role in interpreting these data,
identifying abnormalities that require intervention, and contributing to composite risk—benefit

assessmentsZ0177]

If fasting-related regimens are partly mediated through reduced IGF-1, insulin, and glucose and increased
ketogenesis, then endocrine and metabolic markers such as IGF-1, insulin, fasting glucose, p-
hydroxybutyrate, and lipid profile become logical companion measures in interventional trials. If
malnutrition and cachexia are driven in part by inflammatory and catabolic processes, then CRP,
albumin, interleukin (IL)-6, tumor necrosis factor (TNF)-a, PA, and related indices may help clarify when

metabolic interventions are biologically inappropriate or potentially harmful [lI[Z1[12][22][371[38][78]

Body-composition and functional measures remain equally important because biochemical data alone
cannot capture the clinical consequences of nutritional stress. Computed tomography-derived skeletal
muscle index (CT-SMI), visceral adiposity, dual-energy X-ray absorptiometry (DXA)- or bioimpedance-
derived lean mass, phase angle (PhA), handgrip strength, and chair-stand performance are especially
relevant where a patient may appear weight-stable but is in fact losing muscle or function. Finally, in
translational settings, tumor and microenvironmental markers such as light chain 3 (LC3), p62, Ki-67,
cleaved caspase-3, cluster of differentiation 31 (CD31), immune-infiltration patterns, and spatial or

metabolomic signatures may help link systemic metabolic shifts to tissue biology L11201122138][741[78]
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By integrating biomarkers, guideline-based nutritional assessment identifies who is vulnerable, while
laboratory, imaging, and tissue measures may help explain what a metabolic intervention is doing, for
whom, and at what biological cost. Cachexia frameworks strengthen this interpretation by showing that
multidimensional assessment already exists in oncology and can serve as a bridge between supportive

care nutrition and translational biomarker research [Z1[121(131141(30]

Implications for future research and clinical interpretation

The current evidence does not justify recommending fasting regimens, KDs or TRE as anticancer
treatments in routine practice. What it does justify is a more disciplined research agenda. Future studies
should be embedded within formal nutritional pathways rather than designed as isolated lifestyle
experiments, because the clinical meaning of any metabolic intervention depends on whether patients

are well nourished, sarcopenic, inflamed, actively losing muscle, or already on a cachexia trajectory [213]

4][6][71[121[13][30][371[38

This has several practical consequences for study design. Eligibility should be anchored in standardized
malnutrition and sarcopenia assessment, ideally using GLIM and EWGSOP2-compatible definitions,
while advanced-disease cohorts should also consider cachexia-aware staging where prognosis, appetite
loss, inflammation and functional decline are central to risk interpretation. Laboratory monitoring
should go beyond routine safety chemistry to include the metabolic markers most consistently affected
by these interventions, particularly IGF-1, insulin, glucose, ketones and inflammatory indices, because
these variables may distinguish true biological response from simple adherence or caloric deprivation [l

7111][121[13][16][21][22][78

Where tumor tissue is available, translational substudies should be integrated prospectively rather than
appended later. This would allow routine histopathology to be aligned with proliferation, apoptosis,
vascular, immune and spatial endpoints, creating a more coherent bridge between malnutrition,
sarcopenia, cachexia biology and tumor behavior. Likewise, microbiome and metabolomic analyses may

prove useful when the objective is to understand why some patients tolerate or respond to metabolic

interventions while others deteriorate nutritionally or derive no apparent benefit [111(2011211(22)[74]

From a clinical standpoint, the most important implication is restraint. International guidance already
provides a strong framework for cancer nutrition care, and the task is not to replace it with restrictive

diet culture but to determine whether selected metabolic interventions can be studied safely and
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meaningfully inside it. That question can only be answered through trials that are nutritionally literate,

malnutrition-, sarcopenia-, and cachexia-aware, biomarker-informed and explicit about patient

protection [2ZUBIAIOI7I[12][13]

Conclusions

International oncology nutrition guidance from ESPEN, ESMO, ASCO, SEOM, NCCN and related bodies is
remarkably consistent in its central message: no special diet has been shown to cure cancer, and
nutrition in oncology should be approached as structured supportive care rather than as an alternative to
evidence-based treatment. Within this framework, GLIM and EWGSOP2 provide clinically useful ways to
identify malnutrition and sarcopenia, while cachexia-oriented guidance and staging systems remind
clinicians that cancer-related nutritional decline also includes syndrome-level processes involving

inflammation, anorexia, function, prognosis and quality of life [ZIZIINI2131[14I[6I[301[371[791

The human literature on FMDs, KDs, TRE and Ramadan fasting suggests feasibility and biological activity
in selected, well-nourished patients, with recurring signals in endocrine, metabolic, inflammatory, body-
composition and occasionally pathological endpoints, but without convincing evidence of reproducible
survival benefit. The appropriate scientific response is therefore neither dismissal of all metabolic
interventions nor acceptance of anticancer diet claims. Rather, it is to study these interventions inside
robust nutritional, malnutrition-, sarcopenia- and cachexia-aware frameworks and to use biomarkers
not as substitutes for clinical assessment, but as tools that may refine interpretation of tolerance,

mechanism and patient selection [ZN2I[ISI[ISI191[21)[22)[38][78]

In this sense, the future of oncology nutrition is unlikely to lie in a single “cancer diet.” It is more likely to
lie in a tighter integration of guideline-based supportive care, rigorous nutritional phenotyping,
malnutrition and sarcopenia assessments, cachexia staging and translational biomarker strategies that

can distinguish physiological adaptation from nutritional harm and biological promise from therapeutic

overstatement 7N121[14](21][22 .
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