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	Core pathways
	Safety and biotransformation
	Commentary and suggested use
	References

	GLYCOLYSIS TARGETING

	Metformin.
	Reduced liver gluconeogenesis, AMPK activation, mTOR inhibition.
	Metformin is a widely used anti-diabetic medication with an established safety profile. Common side effects include mild gastrointestinal disturbances; a rare adverse effect is vitamin B12 depletion and metformin-associated lactic acidosis [1]. No hepatic metabolism. Excreted unchanged in urine. At clinical doses, metformin is not an OXPHOS inhibitor, rather primarily a liver gluconeogenesis inhibitor.
	Adjust to reach ideal GKI. Suggested dosing in type 2 diabetes: starting at lowest dose, 500 mg q.d., up to maximum 1000 mg b.i.d. (immediate release formulation) or 2000 mg q.d. (extended-release formulation). In cancer therapy, metformin is usually started at 850 mg/day and increased up to 2550 mg/day. Clinical trials with KD in GBM (NCT04691960, NCT05183204, NCT04945148). Measuring GKI is recommended to evaluate outcomes.
	[2-4]

	SGLT2 inhibitors (e.g., empagliflozin, dapagliflozin, canagliflozin).
	Inhibition of renal glucose reabsorption (improved GKI), reduced insulin signaling.
	Adverse effects include increased risk of urinary tract infections and euglycemic diabetic ketoacidosis, particularly in patients with insulin deficiency or acute illness [5, 6]. Canagliflozin metabolized by UGT1A9 and UGT2B4. Dapagliflozin primarily metabolized via UGT1A9.
	Adjust dosing to reach therapeutic GKI. No ongoing trials for adult GBM but increasing research interest in other solid tumors. Pediatric brain tumors: NCT05521984. Standard dosing:
Canagliflozin: 100 to 300 mg/day.
Dapagliflozin: 5 to 10 mg/day.
	[7-9]

	Thiazolidinediones (e.g., pioglitazone and rosiglitazone).
	Increased insulin sensitivity, PPAR-γ activation, apoptosis, growth arrest, cell differentiation.
	Primarily via CYP2C8/CYP2C9. Possible interactions with ketoconazole and itraconazole. Monitoring of cardiac function and liver function is recommended. Contraindications and long-term safety discussed in [10].
	For cancer therapy, administration followed antidiabetic dosing, e.g., pioglitazone: 15 to 30 mg/day, maximum dose 45 mg/day; rosiglitazone: 4 mg q.d. or b.i.d.
	[11, 12]

	DPP-4 inhibitors (gliptins, e.g., sitagliptin, saxagliptin, linagliptin, alogliptin, vildagliptin).
	Antiproliferative effects but may negatively influence chemoresistance and invasion. Recommended use in cancer unresolved.
	Rare cases of pancreatitis and hypersensitivity have been reported [13].
E.g., sitagliptin mostly not metabolized, minor metabolism via CYP3A4 and CYP2C8. Saxagliptin is reported as the only DPP-4 inhibitor undergoing extensive hepatic metabolism via CYP3A4.
	Dosing for type 2 diabetes described in [14]. Use for cancer therapy and chemoprevention is considered in [15]. Might benefit from co-prescription with metformin to avoid undesired effects [16].
	[17]

	[bookmark: _Hlk139457395]GLP-1 agonists, e.g., semaglutide (oral), dulaglutide, liraglutide, exenatide, lixisenatide, as well as tirzepatide (subcutaneous).
	Glucose availability (improved GKI), weight loss, chemosensitivity.
	Incretin mimetics. Exendin-4 analogs (exenatide and lixisenatide) are metabolized by the kidneys, while human GLP-1RA (liraglutide, semaglutide, albiglutide, dulaglutide) are eliminated by proteolytic degradation, thus not involving CYP or transporter-mediated drug interactions. Frequent transient gastrointestinal symptoms. Rare side effects may include allergic reactions, pancreatitis, and cholecystitis [18, 19].
	Dosing discussed in [20]. The utility of GLP-1 analogs in cancer is still under evaluation [21]. Could be considered for weight loss and blood glucose control in overweight or diabetic patients.
	[22, 23]

	Bromocriptine.
	Cytotoxicity, chemosensitivity, NF-κB pathway.
	Primarily via CYP3A4. Rare but serious side effects may include hallucinations, valvular heart disease, fibrosis and syncope [24].
	Dosing for type 2 diabetes: 0.8 mg/day, weekly increase of 0.8 mg until desired glycemic control, maximum dose 4.8 mg/day [24]. Investigated primarily against pituitary tumors but also hormone-independent tumors.
	[25]

	Alpha-glucosidase inhibitors (e.g., acarbose, voglibose, miglitol).
	Reduces carbohydrate absorption.
	Not metabolized, may cause mild gastrointestinal disturbances, liver function abnormalities and allergic reactions [26]. 
	Potential GKI improvement by limiting the total amount of absorbed carbohydrates. E.g., acarbose, maximum daily dose 100 mg t.i.d. [27].
	[28]

	Research-phase glucose targeting compounds.
	Glycolysis inhibition at the substrate, enzyme, or transport level.
	Metabolization and pharmacokinetics/dynamics for each compound would require careful evaluation and dose-escalation during trial approval, based on the available preclinical and clinical data.
Increased potency requires close monitoring. Functionally relevant keto-adaptation is a pre-requisite for the safe application of anti-glycolytic agents, such as 2-DG or 3-BP, which has not been considered in most clinical trials to date.
	Clinical stage: e.g., 2DG, 3-BP, lonidamine, hydrazine compounds, TLN-232/CAP-232, imatinib, silybin, AT-101, AZD396, resveratrol. KMT is hypothesized to provide synergy with PI3K inhibitors [29].
Preclinical or tool compounds: e.g., 3PO, N4A, YZ9, PGMI-004A, MJE3, shikonin/alkannin, ML265, FX11, quinoline 3-sulfonamides, 6-AN, oxythiamine, genistein-27, benserazide, WZB117, STF-31, pachymic acid, galloflavin, FX11AR-C155858, syrosingopine, sodium oxamate, RS621, etc.
	[30-35]

	GLUTAMINOLYSIS TARGETING

	Sodium or glycerol phenylbutyrate.
	Glutamine depletion.
	Metabolized by liver and kidney. 80–100% excreted within 24 h as conjugation product, phenylacetylglutamine. Rare but serious side effects may include increased sodium intake liver toxicity or pancreatitis, although these may be correlated with the primary indication for urea cycle disorders. Safety in cancer discussed in [36].
	Typical dosing for urea cycle disorders: 9.9 - 13.0 g/m2/day. Early phase clinical studies in cancer suggested 180 to 360 mg/kg/day [37], or up to 27 g/day [38, 39]. Off-label use also reported for neurodegenerative diseases, phase 2 clinical trials ongoing [40]. Other formulations such as L-ornithine phenylacetate are being explored [41].
	[40, 42]

	L-asparaginase.
	Asparagine and glutamine depletion. 
	Safety profile discussed in [43].
In the context of KMT, we would advise minimal effective dosing for glutamine depletion in combination with direct glutaminolysis targeting such as DON.
	Approved for acute lymphoblastic leukemia and lymphoblastic lymphoma. Parenteral administration (IM or IV). Variable dosing, half-life and glutamine depletion depending on the formulation [44-46]. Clinical trials in solid tumors ongoing (e.g., NCT05631327).
	[47, 48]

	Research-phase glutamine targeting compounds.
	Glutaminolysis at the substrate, enzyme, or transport level.
	Variable safety and efficacy depending on the proposed mechanism and potency. Close monitoring and dose escalation in the context of KMT (not only as a single addition to SOC) will be required in future clinical research.
As a prototypic drug from this class, possible drug interactions for DON are not well characterized, but it had an acceptable safety profile in up to phase 2a clinical trials [49]. Most adverse effects such as mucositis or GI distress resolve after interrupting therapy for 1-3 days.
	Clinical stage: e.g., DON and DON prodrugs such as JHU-083 and DRP-104, EGCG, CB-839, IPN60090. Tamoxifen, raloxifene, apomorphine and ebselen studied for other indications, preclinical as glutamine inhibitors. Ceftriaxone may reduce glutaminolysis via glutamate transport. CPI-613 targets glutaminolysis-derived TCA cycle flux through α-KGDH inhibition.
As a prototypic drug from this class, DON dosing has been tested in clinical trials in the range of 0.2-0.3 mg/kg/day (low dose IV) to 0.6-1.25 mg/kg/day (high dose IV), or as 50 to 200 mg/m2/dose. Oral administration suggested at 0.2-1.1 mg/kg/day, as a single daily dose, or q4-6h, or q2-4 days, with lower side effects at lower doses. Preclinical or tool compounds: DON prodrugs such as Azo-DON, BPTES, compound 968, azaserine, azotomycin and acivicin, V-9302, C9.22, caudatan A, physapubescin K, aspulvinone O, GPNA, chelerythrine.
	[50-62]


Abbreviations: α-KGDH, Alpha-Ketoglutarate Dehydrogenase; 2-DG, 2-Deoxyglucose; 3-BP, 3-Bromopyruvate; 3PO, 3-(3-Pyridinyl)-1-(4-pyridinyl)-2-propen-1-one; 6-AN, 6-Aminonicotinamide; AMPK, Adenosine Monophosphate-Activated Protein Kinase; AT-101, Gossypol; BPTES, Bis-2-(5-phenylacetamido-1,2,4-thiadiazol-2-yl)ethyl sulfide; CYP, Cytochrome P450; DON, 6-Diazo-5-oxo-L-norleucine; EGCG, Epigallocatechin gallate; FX11, CAS 213971-34-7; GKI, Glucose Ketone Index; GLP-1, Glucagon-Like Peptide-1; GPNA, L-γ-Glutamyl-p-nitroanilide; IV, Intravenous; KD, Ketogenic Diet; KMT, Ketogenic Metabolic Therapy; mTOR, Mechanistic Target of Rapamycin; NF-κB, Nuclear Factor Kappa B; OXPHOS, Oxidative Phosphorylation; PPAR-γ, Peroxisome Proliferator-Activated Receptor Gamma; SGLT2, Sodium-glucose cotransporter 2; SOC, Standard of Care; UGT, UDP-Glucuronosyltransferase.
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