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Background and aims. Drug toxicity is an unresolved obstacle to the efficacy of chemotherapy drugs for cancer. We show a way to greatly reduce drug toxicity here.


Methods. Based on our ‘additive effect’ and ‘toxicity scattering effect’ hypothesis, we propose a unique drug-combination strategy to overcome drug toxicities: combining 8–10 drugs that act on the same target at ineffective doses (much lower than their usual doses) to dramatically reduce the toxicity of each drug without weakening the efficacy of the combination. 


Results. Using this strategy, we developed an anticancer combination of 8 drugs (topoisomerase II inhibitors); each drug was included at 7.7%–19.5% of its minimum effective dose. This combination prolonged life by 92.8% in ascites tumour-bearing mice and inhibited tumour growth by 54.3% in solid
tumour-bearing mice, without causing mortality or detectable liver, cardiac, or renal toxicity. At an average of 1/3 of the combination dose, each drug alone resulted in ineffective tumour inhibition (only 24.6%–34.5% reduction) but caused a 10%–50% mortality. As number of drugs in the combination increased from 1 to 4 to 8, the dose of each drug and the overall toxicity progressively decreased (Figure 1). Combinations of four or six topoisomerase II inhibitors at low concentrations inhibited the proliferation of cancer cell lines and the activity of topoisomerase II, revealing an evident additive effect on the same target.
[bookmark: _GoBack]
[image: ]         [image: ]

Figure1.  Schematic for our main findings 
[bookmark: OLE_LINK277][bookmark: OLE_LINK278] a. The anticancer efficacy of the eight drugs in the combination was additive, based on the summation (8/8) of fractional doses of all eight drugs acting on the same target, TOPO II. The toxicities of the eight drugs in the combination were scattered, due to smaller and varying doses or potencies (1/8–4/8). The toxicity scatter effect depends on the number of drugs acting on the same individual ‘toxicity target’, exemplified by toxicities affecting on the liver, heart, and kidney.   b. The more drugs acting on the same target in combination, the lower the dose of each drug to achieve the efficacy and the higher the likelihood of a ‘toxicity scattering effect’. 
TIR, tumour inhibition rate.


Conclusion/Discussion. These results demonstrate the significant advantage of this strategy in reducing toxicity. Although this strategy violates drug use principles, it may be a breakthrough in reducing toxicity and improving cancer treatment. This strategy can also be applied to other diseases with high drug toxicity.

References. This report can be found in the preprint of Research Square for DOI: https://doi.org/10.21203/rs.3.rs-4822017/v1
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1-drug- 4-drug- 8-drug- 10 or more-
'‘Comb’ Comb Comb drug-Comb
Dose for each drug 1/2 LDg, 1/10 LDg, 1/20 LD« Lower
(Fraction in the total) (1/1) (1/4) (1/8) (1/10 or less)
TIR 49.2% 59.0% 54.3% ca. 50%*4
Death rate 60% 10% 0% 0%*> (TBD)
Hepatotoxicity + 4+ ++ +*6 + -*6 - (TBD)
Cardiotexicity ++ 4+ + - - (TBD)
Nephrotoxicity + + - - - (TBD)
Imm‘l;:;?asgyestem ++++ +++ + + + or - (TBD)
Body weight loss + + + + or - (TBD)
Food intake decline - - + + or - (TBD)
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