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Editorial

Lung  Cancer  and  Liquid  Biopsy:  Realities  and  Challenges  in  Routine
Clinical  Practice�

Cáncer de pulmón y  biopsia líquida: realidades y retos en la práctica clínica
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During recent years we have seen a  real revolution in  the clinical

management of patients with lung cancer. One of the main rea-

sons for the changes, apart from the emergence of immunotherapy

treatments and new targeted therapies, is  the significant progress

made in liquid biopsy analytical techniques. Liquid biopsy refers to

any biological fluid that contains tumor material that can be char-

acterized at the molecular level. In this respect, it is  important to

note that although blood is  the most widely used type of liquid

biopsy, other fluids such as pleural fluid or  saliva can provide valu-

able information for diagnosis, treatment selection, and monitoring

of patients with lung cancer.1

The main value of liquid biopsy analysis lies in the fact that

these samples are accesible and can be obtained at different points

over the course of the disease. These samples give a comprehen-

sive picture of the disease, since they contain material released by

different tumor locations present in the patient. This  is particularly

important for  the management of lung cancer patients, due to  the

difficulty in obtaining tissue samples, the need of a  deep molecular

characterization to select the adequate targeted therapy and the

rapid development of resistance mechanisms, that characterizes

these tumors.

There are currently four main circulating targets used as liquid

biopsy in lung cancer: circulating tumor cells (CTCs), circulat-

ing tumor DNA (ctDNA), circulating exosomes, and platelets.1,3 Of

these, the only one currently used in  clinical practice is  the ctDNA.

Tumor cells release fragments of DNA into the bloodstream, mainly

due to cell apoptosis and necrosis.4 These fragments of tumor DNA

usually constitute less than 0.1% of all circulating DNA, so highly

sensitive techniques, such as digital PCR or new massive sequenc-

ing techniques, must be used to detect them. These techniques can

detect point mutations, copy number viariation or small indels,

with a sensitivity of nearly 0.01%–0.001%.1,2 Therefore, nowadays
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just with a  simple blood test EGFR mutations can be  analyzed to

select patients that will benefit from the treatment with tyrosine

kinase inhibitors.5 In fact, the ESMO guidelines recommend the

use of liquid biopsy for the determination of the T790M resistance

mutation in patients with non-small cell lung cancer for whom no

tissue sample is  available.6

In addition to  the value of ctDNA analysis for guiding therapy

selection, several studies have  shown that it can be used to closely

follow-up lung cancer evolution, monitoring the levels of specific

somatic mutations in  each patient.2,7 This means that we  can mon-

itor clonal evolution, response to  treatment, and the development

of resistance months before progression is  perceptible on imag-

ing studies.8 In patients with lung tumors resected with curative

intent, we  can also determine the presence of minimal residual

disease.9 Furthermore, the analysis of the mutational load using

ctDNA techniques is  one of the most promising tools to  guide the

selection of immunotherapy, independently or in  combination with

the expression of the checkpoint inhibitor, PD-L1.10

CTCs are the disadvantaged b̈rotheröf ctDNA. These cells can

escape from the primary tumor or metastasis and reach the blood-

stream. Most die  from the action of the immune system and

activation of anoikis processes, but some survive, extravasate, and

reach and penetrate distant organs where they form a  new tumor

focus. Although these cells were first described in  1869, no suf-

ficiently sensitive or  specific techniques for their isolation were

available until around 20 years ago. This was when the first studies

using the CellSearch system (Menarini) appeared, and this system

remains the only FDA-approved CTC quantitation test that can be

used in metastatic colon, breast and prostate cancer.1 In both small

cell or non-small cell lung cancer, CTCs levels higher than 5/7.5 ml of

blood are associated with worse rates of progression-free and over-

all survival in  patients with both localized and metastasic tumors.11

But even more valuable than the simple enumeration of CTCs is

their molecular characterization. Various studies have character-

ized CTC populations in patients with lung cancer at the genome

and transcriptome level, providing data of great interest for the

development of new therapies.12,13 It is also important to highlight

the scientific milestone represented by the generation of  murine

tumor models derived from CTCs.14 These models showed that
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these cells were tumorigenic, and paved the way for the devel-

opment of preclinical models that can be used for personalized

drug screening without the need for a solid tumor sample. Unfortu-

nately, the low efficiency of these models generation limites their

application to research.

Another important source of tumor information is  found in

the exosomes, small vesicles, that contain DNA,RNA and proteins,

which are released by  the tumor cells in  order, among other things,

to foster tumor spread. Various studies have demonstrated the use-

fulness of analyzing circulating exosomes as a prognostic marker in

lung cancer.15 Platelets can also assimilate fragments of malignant

genetic material, so they too represent an interesting approach in

the characterization and monitoring of lung cancer.15

Fortunately for oncologists and their patients, the field of liq-

uid biopsy in lung cancer is advancing rapidly, although further

progress must be made in  the development of standardized pro-

tocols and a better definition of the clinical benefit provided by

the use of these techniques is necessary. It is  clear, however, that

these techniques will be key to offering more accurate and effective

oncological medicine over the next years.
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