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cancer management decreasing the overall disease burden, increasing OS and PFS, and could be used 

to support clinical decisions, as well as a higher DLA-based CTC retrieval [112,113]. In a long-term 

vision, it could even lower the need for high-cost therapeutic approaches and decrease therapy related 

toxicities. Preclinical tests and experimental set ups are currently running in our laboratories in order 

to improve and optimize such an approach. In our long-term vision, LB approaches will guide the 

decision of executing LS based on CTC presence in peripheral blood, exactly as a solid tumor is 

surgically removed after a standard tissue biopsy has revealed its presence and nature. LB could 

also monitor CTC levels after a LS procedure to evaluate depletion efficiency. Although reasonably 

invasive, the LS will be clinically feasible, not harmful, and manageable, comparable to a standard 

hemodialytic procedure used for kidney failure. The benefits of limiting, or even avoiding, metastasis 

onset have high preclinical and clinical potential [114,115] and will most probably exceed the possible 

drawbacks of extracorporeal circulation. Just like hemodialysis, a medical specialist will decide when 

the LS is needed, the therapeutic regimen, and the various parameters for the treatment. These 

would include frequency (e.g., treatments per week), duration of each treatment (e.g., up to 4 h or 

up to six months), and blood flow rates. As a maximum, up to three treatments per week, for up 

to 1--4 h per treatment, repeated during a period of up to six months, similar and in addition to an 

adjuvant therapeutic regimen, is predictable. Considering clinical parameters and patient conditions, 

the procedure could be repeated one or more times per patient per week, similarly to a standard 

chemotherapy infusion regimen. Of course, this pioneering and challenging idea has to be investigated 

in depth, tested, and validated, in vitro and in vivo, before becoming a reasonable treatment option 

that can be examined in a clinical setting. However, it remains a thrilling breakthrough hypothesis that 

should be put to the test. 

5. Conclusions

In these last fifteen years, CTCs have been intensively studied in the field of cancer biology. CTC 

evaluation may provide clinically relevant and valuable information regarding cancer. The biological 

information gained from CTCs will be extremely important for opening new research fields, accurately 

targeting CTCs, and discovering new CTC-based treatment strategies. Multidisciplinary research 

approaches aimed at the overall ''blood ecosystem", an ecosystem for the CTCs and the metastatic 

cascade, are increasingly mandatory to fulfill this challenge. Monitoring CTC counts during therapy is a 

tool that may allow the assessment of disease development in real time, even prior to overt clinical signs 

of relapse. Targeting CTCs should become a translational objective that could pave the way towards 

increasing survival outcomes and reducing distal recurrence, preventing metastasis before it occurs. 

In the era of tailored therapy, precision oncology increases the range of treatment options, but to date, 

only a relatively small number of people could benefit. Moreover, to apply precision oncology is very 

expensive. The high cost is due to screening patients for tailored treatments and designing drugs that 

would be utilized in single patients or in limited groups of patients. We should not underestimate that 

CTCs could improve the health system costs and savings if the CTC-based diagnostic and therapeutic 

application could guide (a) better patient stratification, (b) first appropriate selection of personalized 

regimen, and (c) early treatment discontinuation and/or switch. The theranostic use of CTCs, which 

may be called LS, could establish a completely new area of research in the field of cancer research and 

management, and trigger the further improvement of CTC-based companion diagnostics. 
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