[bookmark: _GoBack]Appendix 1. Confronting myths: relative and absolute requirements of dietary carbohydrates and glucose as metabolic fuels.
It is pertinent to briefly discuss the enduring misconception that glucose itself represents an “absolutely essential”, “universal fuel” in human physiology, which requires nuanced definition and gradation, but has been perpetuated verbatim and may have been incorporated into the physiology education of currently practicing healthcare professionals [1-7]. 
We must first address the distinction between endogenous and exogenous sources of glucose. Clinical trials and epidemiological studies of very low to zero carbohydrate diets support the statement of the US National Academies of Sciences that “the lower limit of dietary carbohydrate compatible with life apparently is zero, provided that adequate amounts of protein and fat are consumed” [8-11]. Even so, despite seemingly safe and increasingly popular, the long-term effects of a truly “zero” carbohydrate diet (without micronutrient supplementation) are difficult to ascertain through controlled experimentation, being only inferred from evolutionary biology, observational studies, and mechanistic data [12-14]. With this caveat, it has now been clearly established in large cohorts of patients, both adult and pediatric, that the oral intake of carbohydrates can be chronically very low (< 5-10% of total daily energy), as long as essential micronutrients are obtained from the underlying food selection and/or supplementation [15-18]. 
During fasting or in the absence of dietary carbohydrates, a steady-state euglycemia will be maintained in a low but physiological range via hepatic and renal gluconeogenesis from endogenous sources, such as lactate, fatty acids (glycerol), gluconeogenic amino acids and odd chain fatty acids [19-21]. From an evolutionary perspective, a minimal threshold of gluconeogenesis was preserved even after indefinite periods of fasting, questioning whether glucose itself is essential [22, 23]. It was not until the seminal work of Cahill et al. corroborating the remarkable metabolic flexibility of human physiology that the absolute requirements of glucose under compensatory ketosis could be quantified  [24]. Drenick et al. demonstrated that, after a 2-month fast in obese subjects, insulin stimulation failed to precipitate hypoglycemic reactions with plasma glucose as low as 9 mg/dl (0.5 mM) [25]. During prolonged fasting, blood glucose levels below 30 mg/dL (1.70 mM) have been sustained continuously for several months without adverse effects [22, 23]. It is apparent that glucose requirements can be significantly displaced by fat-derived fuels, assuming a gradual period of ketogenic adaptation proportional to the degree of glucose depletion [26, 27]. Most human tissues require at least 1 to 4 weeks of strict KD adherence for the effective upregulation of ketone body metabolism, a process that can be accelerated through water-only fasting [28-30]. Without ketogenic adaptation, glucose is indeed the “primary metabolic fuel”, as evidenced by hypoglycemic reactions after accidental secretagogue or insulin overdose in diabetic patients following carbohydrate-rich diets, even under conditions of diabetic ketoacidosis [31-33]. 
[bookmark: _Hlk148873224]Many clinicians fear ketosis due to confusion with diabetic ketoacidosis, defined by the triad of excessive ketogenesis, metabolic acidosis and concomitant hyperglycemia [34]. A low level of ketones (e.g., < 0.5 mM) prior to initiating carbohydrate restriction indicates that the individual is likely not deficient in insulin and therefore not at risk for ketoacidosis [35]. Clinicians may wish to monitor serum bicarbonate during the early stages of ketogenic adaptation. Ketoacidosis does not occur unless ketones coexist with hyperglycemia and decreasing bicarbonate levels, indicating insulin insufficiency (not to be confused with insulin suppression via carbohydrate restriction, which in turn increases insulin sensitivity, as indicated by lower insulin requirements for euglycemia) [36].
In the context of KMT, evolutionary competition for the limited nutrient supply between the tumor and normal tissues may be potentiated [37]. It is important to clarify that the uninterrupted maintenance of very low glucose levels (< 3 mM) is not realistically achievable for most patients following isocaloric KDs and typically requires prolonged fasting or pharmacological interventions. Fortunately, the anti-tumoral benefits of KMT are hypothesized to arise from pleiotropic regulation of energy sensing and growth signaling pathways (PI3K, AKT, AMPK/mTOR, PGC-1α), inflammation, angiogenesis, and autophagy, not solely as the result of reduced glucose availability with compensatory ketosis, which simply serves as a surrogate marker for successful clinical implementation [38-43]. 
Appendix 2. Metabolic stratification: SLP/OXPHOS.
In preclinical models, the restriction of glycolysis and glutaminolysis reduces tumor growth regardless of whether uptake is directed towards fermentation, biosynthesis, or oxidation. In flux analysis, a mixed readout from cytosolic SLP (estimated by proton extrusion) and OXPHOS (estimated by oxygen consumption) will be detected in most tumor samples, with additional changes by in vitro culturing [44-46]. It is important to note, however, that respirometry and flux analysis (OCR/ECAR), as well as metabolite labeling, may not be translationally meaningful markers of OXPHOS beyond short-term experimental endpoints (e.g., 24-72 h). For example, a significant increase in OCR in response to βHB has been detected in vitro in a subtype of breast cancer, but βHB had no effect on long-term proliferation under physiological glucose concentrations [47]. Similarly, the magnitude of transient fatty acid oxidation or ketone body utilization should be weighed against the anti-proliferative effects of SLP targeting (e.g., restriction of glycolytic and glutaminolytic flux) [48, 49]. In the presence of SLP fuels, metabolomic profiling and tracing studies typically show TCA cycle labeling with almost any desired oxidative substrate (e.g., glutamine, lactate, fatty acids, ketone bodies), without offering a comparative definition of the tumor's absolute bioenergetic dependencies under press-pulse metabolic targeting [44, 50-53]. In the context of KMT, it will become important to characterize the long-term proliferative capacity under the relative inhibition of SLP flux, either via dietary interventions and/or metabolic inhibitors, as well as the associated mitochondrial retrograde signaling and resource competition with normal tissues. Thus, if metabolic stratification is performed in patient-derived in vitro or ex vivo models, or in vivo preclinical metabolite tracing studies, cancer cell oxidative capacity (such as ketolysis) should be evaluated after inducing a comparable degree of glycolysis and glutaminolysis targeting, mirroring the intended therapeutic context. From this perspective, uncovering secondary adaptative pathways could guide subsequent metabolic therapies. 
It is pertinent to briefly discuss the SLP/OXPHOS dichotomy, as the assumption of fully functional OXPHOS in cancer cells would imply their rescue via oxidative metabolism [54, 55]. The mitochondrial metabolic theory of cancer proposes that all cancer cells are vulnerable to metabolic targeting due to inherent SLP dependency, which arises as a consequence of necessary and sufficient impairment of mitochondrial respiration [56, 57]. In practical terms, most malignant cells appear unable to sustain proliferation after the simultaneous inhibition of the glycolytic and glutaminolytic pathways, regardless of residual OXPHOS [58-63]. Likewise, the biosynthetic and redox requirements of rapid proliferation may favor increased SLP flux, opening an avenue for therapeutic interventions [64]. This observation is not incompatible with recent methodological efforts to quantify ancillary pathways that contribute to tumor growth, as long as SLP flux is uninterrupted, such as TCA cycle turnover via fatty acids, ketone bodies, lactate, and other acetyl-CoA-yielding substrates, catabolism of amino acids, fermentation of non-canonical metabolites (e.g., uridine-derived ribose), the pentose phosphate pathway, fatty acid/cholesterol synthesis, redox homeostasis or autophagy [65-74]. However, none of these pathways have been shown to sustain tumor proliferation in the context of effective SLP targeting, even though they can be “technically” quantified in short endpoint experiments, which has led to widespread confusion in data interpretation [75-80]. 
Indeed, mitochondrial metabolism can be essential to facilitate proliferation in the presence of sufficient SLP flux (e.g., contributing to biosynthesis, ATP and redox balance), but, unlike in normal cells, it appears insufficient for the long-term maintenance of bioenergetic functions [81-85]. It is exceedingly difficult to ascertain operational parameters of mitochondrial sufficiency over short experimental endpoints [44]. To the extent of our knowledge, no continuously proliferating tumorigenic cells have been described as supported exclusively via OXPHOS when deprived of both glycolysis and glutaminolysis (e.g., compensating for SLP and biosynthetic restriction via ketone, fatty acid, or lactate oxidation). In fact, given the pervasive claims that “oxidative metabolism persists in the tumour and may exceed that in adjacent non-malignant tissue” [86], as well as the existence of a “rapid metabolic shift of tumor cells towards OXPHOS when the Warburg effect is abrogated” [87], it should be relatively common to find hypothetical OXPHOS-driven cancer cells, supporting high proliferation rates by non-fermentable fuels after complete SLP inhibition. While attempts have been made to develop experimental models more reliant on OXPHOS by genetic ablation of glycolytic enzymes, the impact of targeting glycolysis and glutaminolysis and the comparative tumorigenic potential of stable oxidative clones has not been fully explored [88-90]. The fact that this phenotype is elusive could suggest a tangible biological constraint on cell growth that is not captured by prevailing theories of metabolic plasticity, perhaps in the absolute degree of respiratory sufficiency, either by loss of function or increased demand, as originally proposed by Warburg [91]. 
In contrast with this binary perspective, a recent computational approach identified several distinct transcriptional subtypes in GBM, including a “mitochondrial subtype” that has been repeatedly cited as reliant “exclusively on oxidative phosphorylation for energy production” [92, 93]. However, this study did not address functionally relevant parameters of respiration by means of long-term proliferation of “mitochondrial” GBM clones under escalating SLP targeting. Consequently, short-term changes in OCR following substrate addition or electron transport chain inhibition are frequently interpreted as “normal” OXPHOS [94], which may lead to incorrect assumptions about respiratory sufficiency. Indeed, given the apparent favorable influence on clinical outcomes of such mitochondrial subtypes, complete enrichment in “OXPHOS-driven tumor cells” (lacking glycolytic/plurimetabolic populations, including glutaminolysis) may no longer fit the definition of cancer. For example, slow growing tumors typically exhibit lower SLP flux and higher residual OXPHOS than more aggressive tumors [89, 95, 96]. Even if we assume the prevailing view that "glycolysis in most tumours is upregulated without mitochondrial dysfunction" and "oxidative phosphorylation continues normally" [65], SLP dependency remains the distinctive metabolic feature of cancer. 
Appendix 3. Pharmacological targeting of the tumor microenvironment and cancer-associated pathways.
[bookmark: _Hlk142985323]Mebendazole (MBZ) is an anti-helminthic drug with rekindled interest due to promising antineoplastic effects against GBM and other cancers [97-99]. MBZ acts by inhibiting tubulin polymerization and glucose transport [100]. Combinatory protocols and chronic dosing for cancer typically ranges from 10 to 50 mg/kg/day [101, 102]. Due to its excellent safety profile, dose-escalation and tolerability studies in adults have evaluated up to 200 mg/kg/day without dose‐limiting toxicities, although monitoring of liver function is advisable at higher doses [97, 103]. Ongoing trials in pediatric gliomas are testing doses from 50 to 200 mg/kg/day, in combination with chemoradiotherapy, for up to 70 weeks in low-grade glioma and 48 weeks in high-grade glioma/pontine glioma (NCT01837862). MBZ should be taken with a fatty vehicle for improved bioavailability (e.g., a meal consisting of at least 15-20 g fat), preferably in the context of dietary KMT [104, 105]. Pharmacokinetics can be variable depending on the dosing schedule, likely requiring continued daily treatment to reach optimal serum concentrations, which has sparked interest in different MBZ polymorphs and prodrugs, as well as other benzimidazoles [99, 106-110]. An over-the-counter alternative obtained off-label by cancer patients is fenbendazole [111]. Fenbendazole has been tested in small human studies at variable dosing, with a safety profile comparable to MBZ, but it never received regulatory approval for clinical use [112-114]. Consequently, the quality of commercial brands can be unpredictable as they are not intended for human consumption [115]. Even though the effects of fenbendazole appear similar to MBZ in preclinical models and case reports [116-119], additional clinical research would be needed to establish pharmacokinetic and pharmacodynamic equivalency or superiority for different tumor subtypes [120].
MBZ could be combined with other anti-protozoal/anti-helminthic, anti-fungal and/or antibiotic drugs [121-123]. These categories are receiving increasing attention for drug repurposing in cancer, including hydroxychloroquine [124], nitazoxanide [125], levamisole [126], pyrvinium pamoate [127] and praziquantel [128], as well itraconazole [129] and doxycycline [130]. Clinical trials for several malignancies are underway (Additional File 6: Table S3). It is important to note that interference with tumor growth is unlikely to arise from resolving an active or latent infection, but rather via interaction with shared cancer-associated pathways that are either partially known, as with chloroquine/autophagy [131], itraconazole/angiogenesis [132] and doxycycline/stemness [133], or remain largely unknown. Most of these compounds are safe in isolation but their optimal dosing for cancer is unclear, particularly for CNS tumors where blood-brain barrier permeability is a limiting factor [134, 135]. After single agent trials with SOC are completed, if favorable, combinatory protocols could be established based on tolerability, safety, mechanism of action and patient stratification [102, 136]. For example, specific mutations in high-grade gliomas (such as BRAF V600 or BRAF fusion/duplication) may benefit from autophagy inhibition via hydroxychloroquine (NCT04201457), further potentiated by KD-R and fasting [137, 138]. 
Hyperbaric oxygen therapy (HBOT) is a systemic treatment that involves breathing a high concentration of oxygen (usually 90-100%) inside a pressurized chamber with elevated barometric pressure (1.5 to 3.0 atmospheres absolute; ATA). It has been suggested that HBOT reverses tumor hypoxia and generates ROS to selectively kill cancer cells, synergizing with radiotherapy and certain chemotherapeutics which also act through an oxidative stress mechanism [139-142]. Most clinical studies in GBM administered HBOT at 1.5-2.5 ATA, with 60-120 min sessions, 3-5 days a week [143-145], although mild HBOT is also under evaluation for improved tolerability and availability [146]. Relative and absolute contraindications of HBOT are well characterized from longstanding historical application for decompression sickness and wound healing [147, 148]. One of the very rare but preventable side effects is oxygen-induced excitotoxicity resulting in CNS oxygen toxicity seizures [149]. Ideally, HBOT would be initiated after transitioning into therapeutic ketosis for at least several weeks to benefit from its antiepileptic properties; however, ketone-generating MCTs or exogenous ketones can be supplemented for their acute neuroprotective effects at preventing CNS oxygen toxicity seizures [150, 151]. In this category, we also highlight hyperthermia, ozone, and focused ultrasound as emerging therapies to leverage the reduced adaptive versatility of cancer cells under metabolic pressure [152-154]. Despite the fact that the brain is not an easily accessible anatomical enclave, multiple hyperthermia modalities have been developed for GBM [155, 156], as well as proof-of-concept intratumoral oxygen-ozone reservoirs [157].
Dichloroacetate (DCA), an over-the-counter PDK inhibitor, can further increase mitochondrial oxidative stress in tumor cells [158, 159]. DCA has been tested in several pilot clinical trials that demonstrated safety and in vivo activity against solid tumors, including GBM [160-163]. Although DCA is marketed as a non-regulated research chemical, it was originally developed as a pharmacological agent. Therefore, it is crucial to seek evidence-based resources for appropriate clinical use, and source DCA from a reliable supplier [164]. Given the growing off-label use by cancer patients, it is important to inform the treating physician and discuss the relevant scientific literature and potential drug interactions [165-170]. The minimum effective daily dose should be determined gradually (with typical dose escalation from 6.25 to 15-25 mg/kg/day, maintained for 2 weeks on and 1 week off), accompanied with empirical supplementation to mitigate side effects (e.g., thiamine or benfotiamine, R-alpha lipoic acid, and acetyl L-carnitine) [171, 172]. 
Vitamin C has been studied for its potential anti-cancer benefits since the pioneering work of Linus Pauling in the 1970s and is now recognized as a more conventional coadjuvant therapy for targeting redox metabolism [173-175]. Given that only high concentrations are hypothesized to effectively increase oxidative stress in tumor cells, intravenous administration is preferred: maximum oral dosing results in plasma concentrations of less than 300 µM, whereas infusion increases levels up to 20-30 mM [176]. Most cancer studies have tested dosing schedules up to 1.5 g/kg, 2 or 3 times per week, for several weeks or months, which can be adjusted to desired peak plasma concentrations [177, 178]. Before administering high-dose vitamin C, patients should be screened for risk factors (such as G6PD deficiency), drug interactions, and antineoplastic treatments that may elicit antagonistic effects [179, 180]. Vitamin C may function as a glucose antagonist [181], interfering with the electrochemical methodology for glucose monitoring, including CGM sensors [182, 183]. 
Finally, it is worth mentioning disulfiram, an ALDH inhibitor and ROS inducer that has been proposed in several drug repurposing protocols for GBM and other cancers [136, 184]. Its cytotoxic effects appear to be copper-dependent, which has motivated parallel copper supplementation in clinical studies (e.g., 2-8 mg elemental copper per day) [185-187]. Disulfiram is contraindicated alongside HBOT due to increased risk of oxygen toxicity [147]. 
Nonsteroidal anti-inflammatory drugs (NSAIDs), including non-selective (e.g., aspirin) and COX-2 specific inhibitors (e.g., “coxibs”, such as celecoxib, as well as indomethacin, diclofenac, ketoprofen, or ibuprofen), may be beneficial for the short-term management of tumor inflammation [188]. The specific examples listed above have been shown to permeate into the CNS in humans, although other NSAIDs may also exhibit acceptable brain/plasma ratios based on animal studies [189-193]. In the case of GBM, dosing and treatment duration should be directed at reducing brain inflammation and corticosteroid needs [194, 195]. The KD itself exhibits broad anti-inflammatory properties through pleiotropic mechanisms, which may further alleviate neuroinflammation [196-198].
Tumor angiogenesis is another potential target for drug repurposing [132, 199-204]. Additional File 6: Table S3 includes compounds with secondary anti-angiogenic properties, which could be further augmented by small molecules, endogenous peptides such as endostatin and specific VEGF targeting [205-208]. Bevacizumab is typically applied in a palliative context, and while evidence suggesting improvements in mOS is lacking [209, 210] and a detrimental role in facilitating tumor invasion has been reported [211-213], future research may explore whether low-dose regimens synergize with the antiangiogenic properties of dietary KMT [214-217]. Tetrathiomolybdate, an orphan drug for Wilson's disease, has been suggested as a direct inhibitor of angiogenesis for its ability to deplete systemic copper without affecting other copper-dependent cellular processes [218]. Interestingly, therapeutic efficacy could be further enhanced by relative glucose deprivation [219]. Encouraging outcomes from breast cancer highlight this mechanism as a viable alternative to anti-VEGF antibodies, potentially avoiding the drawbacks of increased distal invasion [213]. However, the narrow therapeutic window demands active monitoring (e.g., serum ceruloplasmin), which could be resource-intensive in outpatient settings [220]. 
In conclusion, an extensive array of clinically available drugs has been proposed for GBM therapy, either alone or in combination, including captopril, sertraline, artesunate, ritonavir/nelfinavir, aprepitant and atorvastatin [102, 136], quinacrine [221], pimozide, risperidone and paliperidone [222], proscillaridin A [223], AM404 (a paracetamol metabolite) [224], thioridazine [225], flupenthixol [226], cyclosporin A [227], methadone [228], donepezil [229], nicardipine [230], mibefradil [231], prazosin [232], apomorphine [233], nimodipine [234], chloramphenicol [235], idebenone [236], as well as other off-label and emerging indications at variable stages of clinical development [237-240]. This list could be further expanded to include drug repurposing and supplementation for extra-neural cancers [237, 241, 242]. 
It is important to reiterate that these compounds should be considered on a case-by-case basis within a dietary KMT framework with simultaneous targeting of glycolysis and glutaminolysis. Each potential combination requires a risk/benefit assessment and a strong mechanistic rationale for preferential action on cancer cells; for example, inhibition of the mevalonate pathway using statins may exert anti-tumoral effects but has been noted to alter normal cell function, and thus may need to be regarded as a “pulse” rather than a “press” [243-245]. Analogous to standard cytotoxic agents and immunotherapies, it is our view that inhibiting cancer-associated pathways will be more effective once applied to an already metabolically-weakened population of cancer cells, making side effects and resistance to therapy less likely.
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