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Liquid Biopsy in Gastrointestinal Cancers: How Close Are We to Reaching the Clinic?
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Gastrointestinal (GI) cancers are malignancies that develop within the digestive system and account for one in four cancer cases according to WHO data [1]. Esophageal, gastric, liver, pancreatic, colon and rectum cancers represent the most common types of GI malignancies, whereas small bowel cancer, gallbladder cancer, and carcinoid tumors are less common. They present a geographical and temporal heterogeneity and risk factors that involve both genetic variation and environmental exposure. Despite advances in treatment which often involves surgery, chemotherapy, radiation, and, more recently, immunotherapy in certain patients, they are major contributors to neoplasm-related deaths, accounting for one in three cancer related deaths globally [2]. Both treatment strategy and prognosis depend on several factors, including the type and stage of cancer and each patient’s overall health and medical history. In all cases, the assessment of response to treatment or progression of the disease is mainly conducted using the Response Evaluation Criteria in Solid Tumors (RECIST v1.1), where the application of imaging techniques is essential, as the current sophisticated imaging technology provide excellent diagnostic accuracy [3,4]. In addition, soluble blood markers such as CA19-9 and CEA combined with complete blood counts and biochemical blood tests are also routinely used to determine disease stage and response to treatment. However, as cancer mortality is mainly due to metastatic spread, the analysis of factors related to its metastatic potential represent a useful source of information, and thus, liquid biopsy has emerged as a non-invasive tool that can complement traditional approaches. The term “liquid biopsy” was first introduced by Klaus Pantel and Catherine Alix-Panabières in 2010 [5] and is defined as the detection and analysis of molecules (e.g., protein, DNA, and RNA), cells, or extracellular vesicles (EVs, e.g., exosomes) that originate from the primary tumor in blood or in other biological fluids [6]. Through liquid biopsy, dynamic changes in tumor cells can be screened in real-time, with sequential monitoring of disease, determination of the metastatic relapse risk, and stratification of patients being some of its numerous potential applications in clinical practice, promoting precision medicine in patients with GI malignancies [5].



The application of liquid biopsy in these types of cancers and more specifically in colorectal cancer (CRC) and gastro-esophageal cancer is the focus of this Special Issue. Four original articles on the use of EVs and cell-free DNA (cfDNA)—including diagnostic plasma variants as predictive markers of these tumors and one review on the use of circulating tumor DNA (ctDNA) in the assessment of minimal residual disease (MRD) in CRC—are included. The technical aspects and challenges behind the clinical application of liquid biopsy are especially underlined. The detection of disseminated and residual disease before and after surgical resection, respectively, are important clinical issues faced by surgeons and medical oncologists treating digestive tumors. The term MRD is used to describe the very few cancer cells which remain in the patient’s body during or after cancer treatment, which are below detectable levels after oncological treatment using routine laboratory methods [7]. MRD was first recognized and reported in the 1950s, with a number of related articles on various tumor types, with an explosion of articles at the beginning of the 21st century, particularly in lymphoma and leukemia. Over 200,000 articles, including over 400 reviews, have been published on MRD since the turn of the century, with 258 original articles and 34 review articles focused on GI cancer, according to PUBMED (last access 26 April 2023).



The study of Wallander et al. [8] describes the use of panel sequencing of DNA derived from both tumor tissue and ctDNA recovered before and after surgery, from patients diagnosed with gastro-esophageal cancer. Importantly, both tumor-informed and tumor-agnostic approaches are applied to filter variants, with the sequencing of matched white blood cells from selected cases also included in this study, allowing the exclusion of clonal hematopoietic variants. In 55% of cases, tissue-verified cancer-associated variants were detected in ctDNA derived from liquid biopsy via a tumor-agnostic approach; the percentage of somatic variants detected increased to 59% of cases, with unique molecular identifiers used to differentiate the true from technical artefacts. In their cohort, the detection of tumor associated variants correlated with shorter overall survival and shorter time to disease progression. Furthermore, their study points out the advantage of digital droplet PCR as a very sensitive method for the detection of somatic variants in cfDNA derived from liquid biopsy.



On a more technical note, Kalmár et al. [9], describe a study of whole-exome sequencing (WES) of matched tumor tissue and cfDNA from colorectal adenoma and CRC patients, with targeted panel sequencing of cfDNA in a subgroup of patients. This study shows a high correlation between matched tissue and plasma variant allele frequencies based on WES results, with the somatic mutation landscape of benign and malignant colon lesions showing distinct patterns. Furthermore, their claim is that a high coverage panel sequencing of targeted regions can be more efficient, as it could reveal over half of the tumor somatic variants falling on its targeted regions, whereas only 20% were recovered by WES. Similarly to Wallander et al., this study also underlines the value of digital droplet PCR as a very sensitive method for the detection of somatic variants in liquid biopsy derived material.



In CRC patients, metastasis prediction is also a major issue as many patients progress after treatment for localized disease [10]. The study by Brocco et al. [11], emphasizes the prognostic and predictive value of EVs presence in blood and especially those expressing CD133 in metastatic CRC patients. Increased blood concentrations of CD133+ EVs at baseline correlated with reduced overall survival and overall response rate to first-line systemic therapy [11].



Patient stratification via the detection of MRD after a curative-intent resection has been a challenge in CRC over the last years [12]. In this Special Issue, Chakrabarti et al. [13] provide a comprehensive and informative review of MRD assessment via cfDNA in the liquid biopsy, which is crucial to avoid under and over treatment with post-surgical adjuvant therapy in the clinic. There are many ongoing ctDNA-guided adjuvant clinical trials that will likely result in the introduction of this advanced technology in the post-surgical treatment strategies of CRC patients in the near future.



The research study of Hofste et al. is focused on patients with locally advanced esophageal cancer and represents a well-designed and executed study for the use of ctDNA detection to predict residual disease during treatment [14]. Esophageal cancer is the seventh most common cancer and the sixth most common cause of cancer-related mortality [15]. In locally advanced esophageal cancer, neoadjuvant chemoradiotherapy followed by surgery is often the treatment of choice [15]. However, recurrence after neoadjuvant therapy and the prediction of distant metastasis are major challenges in this disease. Somatic mutations detected in tumor tissue after neoadjuvant chemoradiotherapy and surgery were used to measure the presence of ctDNA in serially collected plasma samples at diagnosis, prior to chemoradiotherapy treatment and surgery by ultradeep sequencing. The detection of ctDNA before chemoradiotherapy treatment in 56% of cases was associated with tumor stage and volume, whereas ctDNA after chemoradiotherapy treatment and before surgery was detected in 10% of patients and was independently associated with disease recurrence. These results indicate that ctDNA detection before surgery in patients with locally advanced disease could represent a stratification tool in the assessment of recurrence risk after neoadjuvant chemoradiotherapy and surgery in patients with esophageal cancer.



Liquid biopsy has emerged in clinical oncology as an important tool for patient management, and is on the verge of being implemented into the clinical practice [16], as the studies presented in this Special Issue demonstrate, with cfDNA detection being the most likely marker to win the race, at least in the case of CRC. Still, there are issues that need to be resolved, including a final consensus regarding the technique of choice for variant detection in cfDNA, the optimal pre-analytical procedures and validated SOPs [17], an efficient and effective sample traceability and an accredited quality management system. Recently, the European Society of Medical Oncology (ESMO) has published guidelines including the use of ctDNA for the detection of somatic mutations to identify actionable therapeutic targets [18]. Even so, the jury appears to still be out regarding the use of plasma or serum for ctDNA detection, although plasma seems to be the best choice, as the potential to detect variants with a low allele frequency in serum are limited [19]. The clinical significance of clonal hematopoiesis (CH) variants detected in whole blood should also be taken under consideration when applying this technology in the clinic. CH-related mutations were reported to be present in over 35% of healthy individuals and cancer cases [20] and found to be more frequent in older patients.



The prognosis of CRC has improved significantly in recent years due to liquid biopsy-based early detection strategies, such as the fecal occult blood test or fecal immunochemical test [21,22]. However, the expectations for the implementation of liquid biopsy based biomarkers in the clinical setting of GI malignancies are far from being fulfilled and therefore our work must go on.
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