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RECIST / mRECIST /EASL: Stable Disease;  

V ratio = 2,21; survival 5,5 months; progressive disease 
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In non-small-cell lung cancer, the molecular diagnosis of somatic mutations is instrumental for

the choice of the most appropriate treatment. However, despite an initial response, resistance

to tyrosine kinase inhibitors occurs and thereafter tumors progress. For this reason, next

generation inhibitors able to overcome acquired resistances are currently in development.

Therefore, the identification of the molecular determinants of resistance is needed to adapt

treatment accordingly. The analysis of circulating cell-free tumor DNA represents a powerful

tool to monitor the somatic changes induced by treatment. This review focuses on the most

recent advantages in the diagnosis of acquired resistance in circulating cell-free tumor DNA

and underlines the strategies ready to be translated in the clinical practice.

KEYWORDS: acquired resistance • ALK • circulating cell-free tumor DNA • EGFR• non-small-cell lung cancer

• pharmacologic inhibitors

Non-small-cell lung cancer (NSCLC) is the

worldwide leading cause of death for neoplastic

diseases. Surgery is themainstay of treatment in

stages I and II (25–30% of new diagnosis) with

5-year survival rates of 60–80% and 40–50%,

respectively [1]. For advanced diseases, the only

option isasystemic treatment including chemo-

therapy or molecularly targeted drugs. The his-

tology of the NSCLC (FIGURE 1A) (squamous cell

vs adenocarcinoma) and the presence of onco-

genic mutations determine the choice of treat-

ment. Indeed, different types of oncogenic

drivers seem to characterize tumors with differ-

ent histologies [2,3]. For adenocarcinomas, the

identification of mutations already influences

thestandard clinical care.

Mainly, two different approaches have been

adopted to study the mutations of NSCLC;

the first one attempts to identify mutations in

already defined cancer genes (proto-oncogenes

and tumor-suppressor genes); the second one

screens the entire genome for mutations using

next-generation sequencing and then tries to

define which mutations are relevant for the

cancer growth.

In adenocarcinomas, using a combination

of whole-genome and exome sequencing, the

median exomic mutation rate was one of the

highest observed to date (8.1 events/mega-

base) [2]. Therefore, ‘driver’ mutations, those

able to guide the tumor growth, are diluted

within a large number of ‘passenger’ muta-

tions. These ‘passenger’ mutations occur ran-

domly and, in highly replicative tumor cells,

are determined by the intrinsic error of the

DNA polymerase and by the defective DNA

repair mechanisms. The statistically recurrent

somatic mutationsare the candidate driversof

tumor growth, and those identified using

exome sequencing are summarized in FIGURE 1B.

This list includes most of the genes that are

possible targetsof therapy and geneswithout a

developed inhibitor known to be relevant for

adenocarcinomas’ biology including KRAS,
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The evolutionary model of drug-induced 

tumor resistance 
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Mutation of KRAS in circulating DNA 

after gefitinib treatment 

Mutant allele  

Wild-type allele 

Del Re M et al., unpublished 
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Mutation of KRAS in circulating DNA 

after erlotinib treatment 

Mutant allele 

Wild type allele  

Del Re M et al., unpublished 
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Conclusions 

• In patients with advanced HCC under sorafenib therapy, 

MTT prolongation at pCT follow-up can be used as a mar- 

ker of treatment response. 

• Baseline MTT could predict treatment response in patients 

candidate to sorafenib therapy.  

• Tumor volume measurements are reproducible and should 

be considered as an alternative to RECIST, mRECIST and/or 

EASL since they may provide an early prognostic marker of 

response in HCC patients. 

• “Liquid biopsy” is an opportunity to monitor the clinical 

evolution of cancer and allows the optimization of therapy 

by adapting treatment to the molecular evolution of the 

disease. 

• KRAS mutation is associated with resistance to TKI and is 

an important diagnostic marker. 


