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	Drug or intervention
	Core pathways
	Safety and biotransformation
	Commentary and suggested use
	References

	Mebendazole.
	Disrupts microtubule formation and polymerization, angiogenesis, invasion, chemosensitization, glucose uptake, BRAF-MEK-ERK pathway.
	Generally safe; rare serious effects include acute liver injury and allergic reactions [1]. Tumor growth kinetics should be monitored to elucidate differential effects across tumor subtypes [2]. Liver metabolism, enzymes unknown (possibly CYP family). Plasma levels decrease by CYP450 inducers and could be potentially increased via CYP450 inhibitors [3]. Avoid concomitant use of mebendazole and metronidazole [4].
	Proposed dosing variable, but up to 200 mg/kg/day demonstrated long-term safety, while dosing at 50 mg/kg reached acceptable steady-state plasma concentrations [5]. Additional clinical trials for GBM ongoing (NCT01729260, NCT01837862, NCT02644291). 
	[6]

	Hyperbaric oxygen therapy (HBOT).

	ROS production, reversal of hypoxia, angiogenesis, metastasis, radio/chemosensitization.
	Safety reviewed in [7, 8]. Absolute contraindication: untreated pneumothorax. Relative contraindications: doxorubicin, bleomycin, disulfiram, cisplatin and mafenide, as well as COPD, asthma, pregnancy, epilepsy, respiratory infections and other serious preexisting conditions [9, 10].
	As an adjuvant for GBM or other cancers, sessions usually start at 1.5 ATA and escalate up to 2.5 ATA, typically for 60-90 min, 3 to 5 days/week [11]. 
	[12-14]

	Vitamin C (intravenous).
	ROS production (pro-oxidant), cytotoxicity, radio/chemosensitization, immune modulation.
	High long-term safety profile [15]. Renal excretion, monitor fluid balance. Intravenous administration requires medical supervision and screening for preexisting contraindications [16, 17].
	Oral administration up to 2,000-6,000 mg/day is safe and well tolerated, but unlikely to achieve effective plasma concentrations [18]. Intravenous infusion for cancer therapy is generally up to 1.5 g/kg, 2 or 3 times a week, for several weeks or months, or adjusted to reach a specific concentration target [19]. Potential synergy with HBOT [20].
	[21]

	Dichloroacetate (DCA).
	ROS production, radio/chemosensitization, cytotoxicity.
	Unknown; clearance decreases after multiple doses [22]. Pharmacogenetic testing (GSTZ1) can predict accumulation [23]. Investigational for cancer; reported adverse effects include neuropathy, liver toxicity and tumor lysis syndrome [24].
	Human clinical trials ranged from 10 to 50 mg/kg/day [25]. Empirically, DCA can be combined with thiamine/benfotiamine (vitamin B1), acetyl-L-carnitine and alpha lipoic acid to reduce the risk of reversible peripheral neuropathy, as well as proton pump inhibitors (e.g., omeprazole, pantoprazole) to avoid gastric irritation with oral formulations [26]. Ongoing clinical trial in recurrent GBM (NCT05120284).
	[27]

	Hyperthermia.
	Cytotoxicity, apoptosis, radiosensitization, reduced adaptive flexibility.
	Safety depends on maximal temperature, localization, and technique (e.g., laser interstitial therapy, magnetic, ultrasound, radiofrequency, or microwave hyperthermia). 
	Different modalities and previous studies in neuro-oncology discussed in [28]. Due to resurgence in popularity, more than 100 clinical trials for various tumor subtypes are ongoing, mostly as a synergistic adjunct with SOC. Active GBM trial using modulated electro-hyperthermia: NCT06140875.
	[29-31]

	Photodynamic and sonodynamic therapy.
	ROS production or drug delivery by activation of sensitizing agents.
	Non-invasive (before or after surgical debulking) or invasive (intraoperative application or implantable devices). Sonodynamic therapy has greater potential non-invasive tissue penetration.
	A variety of competing photo/sonosensitizers are being tested in preclinical models, which could be additionally adapted for targeted drug delivery (e.g., nanoparticles or platelet carriers). Ongoing clinical trials are focusing mostly on the porphyrin precursor 5-ALA.
	[32, 33]

	Disulfiram.
	ROS production, reduces inflammation, invasion, MGMT inhibition, activates JNK and P38 pathways.
	Primarily via CYP2E1 (inhibitor), CYP3A4 and CYP2A6. Chronic use might modulate other enzymes. Acceptable risk profile; as per primary indication, cannot be combined with any alcohol-related metabolite (e.g., paraldehyde) and metronidazole [34]. Serious side effects are rare and dose-dependent, including hepatotoxicity, psychosis, seizures, peripheral neuropathy, and optic neuritis [35].
	Dosing in GBM, 250 to 400 mg b.i.d. [36]. Usually combined with copper gluconate (e.g., 8 mg of elemental copper). Cannot be administered simultaneously with HBOT due to increased risk of oxygen toxicity.
	[37, 38]

	COX2-specific NSAIDs (e.g., celecoxib, rofecoxib, parecoxib, etoricoxib, valdecoxib).
	Inflammation, apoptosis, antiangiogenic, anti-proliferative activity, autophagy. 
	E.g., celecoxib, largely via CYP2C9, with some contribution from CYP3A4, CYP2C8 and CYP2D6 (inhibitor). Relative long-term cardiovascular risk; monitor high-risk patients [39].
	Increased interest for cancer therapy [40]. E.g., celecoxib, dosing is variable according to indication, typically 100 to 400 mg/day. Part of the CUSP9 trial [36].
	[41-43]

	Diclofenac.
	Inflammation, indirectly on angiogenesis, apoptosis, and radio/chemo sensitization.
	Primarily via CYP2C9. Evaluate risk of bleeding, kidney and liver toxicity, and monitor cardiovascular profile [44].
	Reported doses in cancer between 50 to 200 mg/day (empirically combined with alpha-lipoic acid and hydroxycitric acid) [45]. No ongoing clinical trials in GBM.
	[46-48]

	Acetyl salicylic acid (aspirin), ibuprofen and other NSAIDs.
	Inflammation, COX dependent and independent mechanisms.
	E.g., aspirin primarily via UGT1A6, CYP2C9, and NAT2. Safety considerations of chronic administration discussed in [49].
	Variable dosing in cancer depending on the intended effect, discussed in [50].
	[51-53]

	Itraconazole.
	Angiogenesis, inhibition of Hedgehog, AKT-mTOR pathway, autophagy, synergy with other cytotoxic agents.
	Primarily via CYP3A4 and CYP2C19 (strong inhibitor). Generally safe; monitor patients with hepatic/cardiac conditions [54].
	Clinical studies in cancer are usually dosed between 200 to 600 mg/day.
Part of the CUSP9 trial, 200 mg q.d. up to 200 mg b.i.d. [36].
	[55, 56]

	Ketoconazole.
	Drug efflux inhibitor at BBB, antiproliferative effects, mitophagy.
	Primarily via CYP3A4 (strong inhibitor). High risk of drug interactions (e.g., benzodiazepines, antiarrhythmic drugs). Contraindicated in patients with acute or chronic liver disease, risk of bone fracture, adrenal insufficiency, and concomitant HMG-CoA reductase inhibitors (risk of myopathy) [57]. 
	Previously included in the CUSP9 protocol (200 mg b.i.d.) [58]. In prostate cancer, clinical trials dosed at 200-400 mg, t.i.d. [59].
	[60]

	Chloroquine and hydroxychloroquine.
	Autophagy, chemosensitization, cytotoxicity, cell proliferation and invasion.
	E.g., hydroxychloroquine via CYP2C8, CYP3A4/5 (not an inhibitor), and CYP2D6 (inhibitor); chloroquine primarily via CYP2C8 and CYP3A4 (not an inhibitor). Known safety profile; long-term use associated with potential cardiac toxicity and retinopathy (requires screening and monitoring) [61, 62].
	Hydroxychloroquine, long-term dosing: 200 and 400 mg/day. Chloroquine-phosphate, long-term dosing: 250 mg/day. Ongoing clinical trials discussed in [63]. A combinatory trial with metformin, sirolimus and nelfinavir can be found in NCT05036226.
	[64-66]

	Doxycycline (tetracycline).
	Cytotoxicity, ATP depletion, targets cancer cells with stem-like characteristics.
	Limited evidence, possibly via CYP3A4. Generally safe; avoid in pregnancy, concomitant use of penicillin or isotretinoin; rare severe hypersensitivity reactions, intracranial hypertension and hepatotoxicity [67].
	Dosed in a GBM study at 100 mg/day [68]. Several completed and ongoing clinical trials for different malignancies.
	[69]

	Minocycline (tetracycline).
	Immune regulation, invasion, cytotoxicity through apoptosis and autophagy, chemoprotection.
	CYP450 mediated metabolism, including CYP3A4. Higher CNS permeability. As with other tetracyclines, rare serious effects include hypersensitivity, autoimmune syndromes, intracranial hypertension, hepatotoxicity [70].
	Typical dose in clinical trials: 200 mg/day [70].
	[71]

	Albendazole.
	ROS production, apoptosis, microtubule polymerization, inhibits HIF-1α-dependent glycolysis and VEGF.
	Flavin-containing monooxygenases (FMO), CYP4A3 and CYP1A2. Could inhibit or induce other CYP activities. Generally safe; monitor liver function, myelosuppression and drug interactions [72].
	Dose escalation in cancer examined from 400 mg b.i.d. up to 1200 mg b.i.d. [73]. No ongoing clinical trials for GBM.
	[74]

	Niclosamide.
	mTOR inhibition, apoptosis, invasion, radiosensitization, ROS production, STAT3 pathway.
	CYP1A2 and UGT1A1. Generally safe; mild gastrointestinal symptoms; close monitoring and appropriate use in clinical research [75, 76].
	Oral dosing in cestocidal treatment is usually 2 g as a single dose [77]. Clinical trials in cancer ongoing (NCT02687009, NCT03123978 and NCT02807805), but currently not for GBM therapy.
	[78, 79]

	Low-dose naltrexone (LDN).
	Intended primarily for quality of life but also regulates cell signaling and immune function.
	Liver metabolism, generally considered CYP-independent, but in vitro inhibition of CYP2C9 and CYP2D6 was reported. Generally safe off-label use; common mild gastrointestinal symptoms, sleep disturbances [80].
	Low dosing is defined as equal to or less than 5 mg/day. Mechanisms of action in GBM require further study [81, 82].
	[83, 84]

	Bis-choline tetrathiomolybdate
	Angiogenesis.
	Copper protein-binding agent. Limited safety profile; requires close monitoring and dose adjustment to specific threshold of copper depletion [85].
	Dosing reported as 90 to 120 mg/day in metastatic cancer, or 180 mg induction and 100 mg maintenance in breast cancer, adjusted to serum ceruloplasmin levels [86-88]. Optimal dosing for GBM unknown.
	[89]

	Cimetidine.
	Proliferation, immunomodulation, adhesion, angiogenesis.
	Variable inhibition of CYP1A2, CYP2D6, and CYP3A, CYP3A3/A4, CYP2C9, and CYP2C18. Generally safe; monitor drug interactions and renal/liver function [90].
	Dosing in GBM reported as 800 mg/day. Part of the CLOVA drug repurposing protocol [91].
	[92-94]

	Sertraline.
	Antiproliferative activity, apoptosis, autophagy, longer survival (epidemiological association).
	Mainly via CYP3A4 (inhibitor) and CYP2B6, also CYP2C19 and CYP2D6 (weak inhibitor). Long-term safety profile and contraindications discussed in [95].
	Standard dosing: 50 to 400 mg/day [96]. Part of the CUSP9 trial, up to 100 mg b.i.d. [36].
	[97]

	Valproic acid.
	ROS production, cell cycle, apoptosis, HDAC inhibitor.
	Primarily glucuronidation and β-oxidation, CYP-dependent oxidation is minor (2A6, 2B6, 2C19, 2C9, 2E1). Moderate inductor of CYP2A6. Known safety profile; possible gastrointestinal symptoms, rare liver toxicity, pancreatitis, teratogenicity; dose-escalation studies in cancer revealed mostly neurocognitive toxicity [98, 99].
	In epilepsy, adults start at 300 mg b.i.d. Appropriate dosing for GBM unknown, although valproate has been suggested at 800 mg/day. Part of the CLOVA protocol for recurrent GBM, together with cimetidine, lithium and olanzapine [91]. 
	[100, 101].

	Statins (e.g., atorvastatin, lovastatin, simvastatin, and pravastatin).
	Apoptosis, proliferation, migration, and invasion, chemosensitization.
	E.g., simvastatin and atorvastatin via CYP3A4. Generally safe; rare drug-induced liver injury, myopathy, rhabdomyolysis; educate on side effects, consider interactions [102].
	Lipid-lowering doses range between 5-80 mg/day, depending on the statin compound. Appropriate dosing and benefit in GBM unknown, clinical trials ongoing (NCT02115074, NCT02029573, NCT02104193).
	[68, 103]

	Valganciclovir and ganciclovir.
	Human CMV has been detected in several GBM cohorts and may contribute to tumor progression.
	E.g., valganciclovir: little to no liver metabolization. Serious side effects include myelosuppression, hepatic toxicity, hypersensitivity, teratogenicity; short-term treatment in GBM generally well tolerated [104].
	Dosing of valganciclovir in GBM suggested as 900 mg b.i.d. for 3 weeks followed by 900 mg daily [105, 106].
	[107, 108]

	Levetiracetam.
	Antiproliferative effects, autophagy, chemo/radiosensitization, inhibits HDAC and MGMT, apoptosis.
	Major metabolism pathway likely not CYP dependent. Caution when combined with other CNS depressants (e.g., valproate). Generally well-tolerated; mild side effects include dizziness, drowsiness, behavioral changes; rare serious effects, allergic reactions, pancytopenia, suicidal ideation if risk factors [109].
	For prevention of epilepsy in GBM, doses range from initial 500 mg q12h up to 3000 mg/day. Associated with small improvements in survival [110, 111].
	[112, 113]

	Dimethyl fumarate.
	Chemo/radiosensitization, immune regulation, angiogenesis, apoptosis.
	Likely not via CYP family. Common side effects include flushing, gastrointestinal disturbances, lymphopenia; serious rare effects include progressive multifocal leukoencephalopathy, hypersensitivity [114].
	Phase 1 dose-escalation study in GBM suggested up to 240 mg t.i.d. [115]. Prodrug formulations available for other indications [114].
	[116]

	Auranofin.
	Increased ROS production, inflammation, and immune regulation, ferroptosis.
	Gold salt, excreted primarily via urine. Serious side effects include dermatological reactions, bone marrow suppression, hepatotoxicity [117].
	3 mg q.d. or b.i.d. Part of the CUSP9 trial [36]. Most clinical trials to date explored combinations with sirolimus.
	[118, 119]

	Fluoroquinolones (e.g., levofloxacin, ciprofloxacin). 
	Cytotoxicity, apoptosis, immune regulation, invasion, ROS production, drug resistance.
	E.g., ciprofloxacin primarily via CYP1A2 (inhibitor) and CYP2C9; moderate CYP3A4 inhibitor.
Levofloxacin likely via CYP2C9. 
Rare serious side effects of fluoroquinolones include tendon rupture, peripheral neuropathy, central nervous system effects [120].
	Usual dosage of ciprofloxacin is 250 mg b.i.d. or 500 mg b.i.d. Recommended dosing for GBM therapy unknown. Can potentiate 5-aminolevulinic acid-induced cytotoxicity [121]. Fluoroquinolones in cancer reviewed in [122].
	[123-126]

	Captopril.
	Invasion, angiogenesis, inflammation, may improve cerebral edema.
	Likely no significant CYP interactions. Rare serious effects include angioedema, renal impairment, hematological abnormalities; contraindications and monitoring reviewed in [127].
	As suggested in the CUSP9 trial, 100 mg q.d. to 100 mg b.i.d. [36]. Also explored for drug repurposing in other malignancies.
	[128]

	Losartan.
	Angiogenesis, management of cerebral edema, immune regulation, cell proliferation and apoptosis.
	Metabolites via CYP2C9 (seemingly not affected by inhibitors), CYP3A4 (seemingly not affected by inhibitors), CYP2C10, and glucuronidation. Rare serious side effects include angioedema, renal impairment, hematological abnormalities, which may preclude long-term use in cancer [129].
	Standard dosing: 25 to 100 mg/day. Recommended dosing for GBM under evaluation, NCT03951142 and [130].
	[131-133]

	Carvedilol and other beta-adrenergic blocking agents.
	Antiproliferative effects in glioma (empirical observations), chemoprotective agent.
	Primarily via CYP2D6 and CYP2C9 (monitor drug interactions to avoid hypotension). Generally well-tolerated; contraindications include hypotension, AV block, heart failure, hepatic impairment [134].
	Two clinical trials in GBM intended to test up to 12.5 mg b.i.d. (NCT03861598 and NCT03980249).
	[135]

	Tricyclic antidepressants and selective serotonin reuptake inhibitors (SSRIs). 
	E.g., imipramine: reduces stemness, induces autophagy via PI3K/AKT/mTOR.
	E.g., imipramine: CYP1A2 (inhibitor), CYP3A4, CYP2C19 (inhibitor) and CYP2D6 (inhibitor). Serious side effects include cardiac arrhythmia, serotonin syndrome, suicidal ideation.[136, 137]
	Drug repurposing discussed in [138]. Suggested dose escalation of imipramine in GBM up to 200 mg/day (NCT04863950). Fluoxetine has been epidemiologically associated with increased survival in GBM patients [139].
	[140, 141]

	Aprepitant.
	Cytotoxicity, NK-1R inhibitor, reduces side effects of chemotherapy.
	Metabolized via CYP3A4 (moderate inhibitor and inducer); also, CYP2C9 inducer. Generally well-tolerated [142].
	As suggested in the CUSP9 trial, 80 mg q.d. [36].
	[143, 144]

	Sulfasalazine.
	Antiproliferative effects, inflammation, radiosensitizer.
	Metabolized by gut microbiome, the ABCG2 transporter might be a bioavailability limiting factor. Rare side effects include serious skin hypersensitivity reactions, hepatic toxicity, renal impairment [145].
	Dosing in clinical trials for GBM ranges from 1 to 4 g/day. Hypothesized to improve the efficacy of radiotherapy (NCT04205357); however, relatively high incidence of adverse effects warrants caution [146, 147].
	[148]

	Protease inhibitors (e.g., ritonavir, nelfinavir and lopinavir).
	Invasion, reduced pro-tumoral signaling, glucose transport, cell cycle, AKT/mTOR pathway.
	Nelfinavir metabolized via CYP3A (strong inhibitor) and CYP2C19. Ritonavir CYP3A (strong inhibitor) and CYP2D6. Lopinavir CYP3A (strong inhibitor). Constitutional side effects; serious side effects include drug interactions, hypersensitivity, QT prolongation [149].
	As suggested in the CUSP9 trial, ritonavir 200 mg q.d. up to 200 mg b.i.d. [36]. Also explored for drug repurposing in other malignancies.
	[150]

	Rapamycin analogues (e.g., sirolimus, everolimus).
	mTOR inhibition, apoptosis.
	Primarily via CYP3A4 and P-glycoprotein (P-gp). Caution when combined with CYP inducers/inhibitors. Serious side effects include infection risk, delayed wound healing, interstitial lung disease.
	mTOR inhibition in GBM therapy discussed in [151].
	[152, 153]

	Leflunomide.
	Cytotoxicity, angiogenesis, stemness, immune modulator.
	CYP1A2, CYP2C19 and CYP3A4. Caution when combining with CYP inhibitors. Serious side effects include severe dermatological reactions, pancytopenia, interstitial lung disease, pneumonitis, hepatic injury [154].
	In standard dosing, loading dose 100 mg/day for three days, followed by a maintenance dose of 10 to 20 mg/day [154]. Optimal dosing and route of administration for GBM therapy unknown.
	[155-157]

	Ibudilast (Phosphodiesterase-4 inhibitor).
	Immune regulation.
	Not described as a clinically relevant inhibitor/inducer of CYP enzymes. Serious side effects include hepatotoxicity, allergic reactions, cardiovascular effects [158].
	30 mg b.i.d. was suggested in a clinical trial for GBM, escalated to a maximal dose of 50 mg b.i.d. (NCT03782415)
	[159]

	Phosphodiesterase-5 inhibitors (e.g., sildenafil).
	ROS production, apoptosis, chemosensitization, blood-brain tumor barrier permeability.
	CYP3A4 (major pathway) and CYP2C9 (minor pathway). Rare side effects include cardiovascular events, visual disturbances, priapism [160].
	Clinical trial in GBM suggested up to 50 mg b.i.d. (NCT01817751).
	[161, 162]

	Nitroxoline.
	Angiogenesis, apoptosis, invasion.
	Metabolization route unclear. Long history of clinical use and well defined safety profile. Rare serious side effects include hepatotoxicity, hematological abnormalities, hypersensitivity [163].
	Common antimicrobial dose: 750 mg/day. Unclear BBB penetration; under active clinical trials in bladder cancer [164].
	[165-167]

	Mefloquine.
	Cytotoxicity, antiproliferative effects, autophagy.
	Metabolized via CYP3A4. Rare serious side effects include arrhythmias and neuropsychiatric reactions [168].
	For malaria prevention, 250 mg, once a week. Dosing for GBM unknown, but a clinical trial suggested 30 mg q.d. on days 1-3 of week 1, and then days 2, 4, and 6 every other week (NCT01430351).
	[169-171]

	Clioquinol.
	Apoptosis, proteasome inhibitor, angiogenesis, cytotoxicity.
	Not described. Withdrawn from market in topical and oral form. Rare serious effects include neurotoxicity, subacute myelo-optic neuropathy [172].
	Novel prodrugs would require intravenous administration as a copper-complex [173]. No ongoing trials for original formulation [174].
	[175]

	Ivermectin.
	ROS production, EGFR and NF-κB inhibition, apoptosis, cell cycle arrest, reversal of drug resistance.
	Mainly via CYP3A4 (weak inhibitor). Caution if combining with inhibitors or inducers of P4503A4 and MDR1 (P-gp), ABCG2 or MRP transporters. Rare serious side effects include neurotoxicity, ocular adverse effects, allergic reactions and hepatotoxicity [176].
	Standard dosing for parasitic infections from 150 to 200 µg/kg [177]. Optimal dosage for GBM unknown. Ongoing clinical trials in breast cancer (NCT05318469).
	[177-179]

	Acetazolamide.
	Might alleviate vasogenic edema, inflammation, apoptosis.
	Not metabolized. Common side effects include paresthesia, gastrointestinal disturbances, metabolic acidosis; rare serious effects include renal impairment, blood dyscrasias, hepatotoxicity, hypersensitivity [180].
	Suggested dosing for GBM begins at 250 mg b.i.d., up to 500 mg b.i.d. (NCT03011671).
	[180, 181]

	Isotretinoin (13-cis-retinoic acid).
	Inhibition of EGFR activity, antiproliferative effects, migration, and invasion.
	Primarily via CYP3A4. Serious side effects include teratogenicity, psychiatric disorders, hepatotoxicity; other adverse effects and contraindications reviewed in [182]. 
	Tested in newly diagnosed GBM after radiotherapy (NCT00112502), and in recurrent GBM at 60-100 mg/m2 per day [183].
	[184]

	Thalidomide and related compounds (e.g., lenalidomide and pomalidomide).
	Angiogenesis, immune regulation, antiproliferative activity, inflammation, apoptosis.
	Evidence mixed; may be metabolized via CYP2C19. Common side effects include sedation, peripheral neuropathy, constipation; serious effects include teratogenicity, thromboembolic events, hematological toxicity [185].
	Dosing in phase 2 clinical trials in GBM usually starts at 100 or 200 mg/day, escalating slowly to 400, 600 or 1200 mg/day if well tolerated [186-188].
	[189]

	Artesunate.
	ROS production, cytotoxicity, radiosensitization, angiogenesis.
	UGT1A9, UGT2B7 and CYP2A6. Rare serious side effects include allergic reactions, hemolysis, acute renal failure; dose-escalation trials recommended monitoring of reticulocytes, NTproBNP, as well as audiological and neurological exploration [190].
	Eventually not tested in the CUSP9 trial, but originally proposed at 50 mg b.i.d. [191]. In other cancer studies, up to 200 mg/day were generally well tolerated [192].
	[193]

	Olanzapine.
	Proliferation, apoptosis, migration, NF-κB activation, ROS production, radiosensitization.
	Primarily via CYP1A2, also CYP2D6 and CYP3A4. Weight gain and insulin resistance are a common side effects, which needs to be balanced with KMT; rare serious effects include extrapyramidal symptoms and neuroleptic malignant syndrome [194].
	Dosing in GBM reported as 10 mg/day. Part of the CLOVA drug repurposing protocol [91].
	[195, 196]

	Nitroglycerin.
	Vasoactive properties, reversal of hypoxia, nitric oxide donor, apoptosis.
	Bioactivated via liver ALDH2, metabolized to nitrite and then nitric oxide. Possible nitrate tolerance with long-term use. Serious effects include unwanted hypotensive effects (syncope), reflex tachycardia, methemoglobinemia. Contraindicated with PDE-5 inhibitors, increased intracranial pressure, severe anemia, right-sided myocardial infarction, or hypersensitivity [197].
	Transdermal patches for angina prophylaxis, 5 to 15 mg/day. No dosing reported for GBM, clinical trials in other cancers ongoing (NCT01210378, NCT01704274).
	[198]

	Memantine.
	Invasion, proliferation, autophagy. NMDA-type glutamate receptor antagonist.
	Liver metabolism, CYP2B6 inhibition. Rare side effects include neurologic effects, cardiac arrhythmias; precaution in cardiovascular disease and hepatic impairment [199].
	For protection against radiation toxicity, dose escalation usually ranges from 5 to 20 mg/day [200].
	[201-203]

	Ribavirin.
	Proliferation, migration, synergy with chemotherapeutics, elF4E signaling.
	Seemingly not a substrate for CYP450, secondary metabolites excreted via urine. Rare serious side effects include hemolytic anemia, teratogenicity, pulmonary toxicity [204].
	Hepatitis C dosing ranges from 800 to 1500 mg/day. Optimal dosing for GBM unknown [205].
	[206, 207]

	Chlorpromazine, fluphenazine and perphenazine.
	Cell cycle arrest, apoptosis, chemo/radiosensitization, stem cell targeting.
	Chlorpromazine CYP2D6 (major pathway), CYP1A2 and CYP3A4. Fluphenazine mainly via CYP2D6, minor inhibition of CYP2C9 and CYP2E1. Perphenazine via CYP2D6, CYP1A2, CYP2C19, CYP2C9, CYP3A4, minor inhibition of CYP1A2, CYP2D6. Common side effects include sedation, extrapyramidal symptoms, anticholinergic effects; serious effects include neuroleptic malignant syndrome, tardive dyskinesia, cardiovascular effects; contraindications discussed in [208].
	Clinical trials for chlorpromazine suggested 25 mg to 50 mg/day (NCT05190315 and NCT04224441). Optimal dosing for GBM unknown. Standard dosing discussed in [209].
	[210-213]

	Amlexanox.
	Inflammation, proliferation, chemosensitization.
	Metabolism mediated via several CYP enzymes. Rare serious side effects include mucosal ulceration, hypersensitivity [214].
	In type 2 diabetes, 25 mg t.i.d. for 2 weeks, and then increased to 50 mg t.i.d. for an additional 10 weeks [215]. Appropriate dosing for GBM unknown.
	[216]


Abbreviations: 5-ALA, 5-Aminolevulinic Acid; ALDH2, Aldehyde Dehydrogenase 2; ATA, Atmospheres Absolute; BBB, Blood-Brain Barrier; CNS, Central Nervous System; COPD, Chronic Obstructive Pulmonary Disease; COX2, Cyclooxygenase-2; CYP, Cytochrome P450; EGFR, Epidermal Growth Factor Receptor; GBM, Glioblastoma Multiforme; GSTZ1, Glutathione S-transferase zeta 1; HBOT, Hyperbaric Oxygen Therapy; HDAC, Histone Deacetylase; HIF-1α, Hypoxia-Inducible Factor 1-alpha; HMG-CoA, 3-Hydroxy-3-Methylglutaryl-Coenzyme A; JNK, c-Jun N-terminal Kinase; KD, Ketogenic Diet; KMT, Ketogenic Metabolic Therapy; MGMT, O6-methylguanine-DNA methyltransferase; mTOR, Mechanistic Target of Rapamycin; NK-1R, Neurokinin 1 Receptor; NSAID, Nonsteroidal Anti-Inflammatory Drug; P-gp, P-Glycoprotein; P38, P38 Mitogen-Activated Protein Kinases; ROS, Reactive Oxygen Species; SOC, Standard of Care; STAT3, Signal Transducer and Activator of Transcription 3; UGT, UDP Glucuronosyltransferase; VEGF, Vascular Endothelial Growth Factor.
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