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Introduction
The effectiveness of cancer screening has been clearly demonstrated 

in breast cancer, cervical cancer, and colorectal cancer. We define 
population screening or early diagnosis as the group of activities applied 
to nonselected populations with the aim of detecting disease before the 
first clinical manifestations in order to initiate timely treatment and 
thus improve prognosis. When this approach is not effective in the 
general population, it can be restricted to specific population groups, as 
is the case of hereditary cancer syndromes.

Despite improvements in treatment, gastrointestinal cancer 
continues to be a major public health problem. Worldwide, colorectal, 
esophageal cancer, and stomach cancer are among the types of cancer 
with the highest incidence rates (10.0%, 5.6%, and 3.1%, respectively) 
and mortality rates (9.4%, 7.7%, and 5.5%) [1]. 

Given that these cancers can remain asymptomatic until advanced 
stages and prognosis is more favorable the sooner the disease is 
diagnosed, detection at early stages is extremely important if we are to 
improve prognosis and patient quality of life. 

While endoscopic and imaging techniques are the cornerstone of 
diagnosis in these cancers, the use of biomarkers can help us to improve 
prognosis by enabling selection of the most appropriate treatment to be 
chosen and personalized medicine.

Advances in molecular biology show that cancer develops as the 
simultaneous occurrence of biochemical processes mediated by genetic 
mutations, microenvironmental factors, and epigenetic abnormalities 
in such a way that cell clones with selective survival advantages are 
chosen.

Identification of a biomarker or set of biomarkers can help to 
develop an alternative diagnostic tool or to select more appropriate 
treatment.

A predictive biomarker in cancer can be measured objectively 
(circulating protein, specific circulating cells, or mutated DNA) and 
used to identify whether a patient has a specific disease (diagnosis), 

to measure the risk of a person developing the disease, to determine 
a clinical outcome such as recurrence or death (prognosis), and to 
predict the response to treatment (prediction).

The ideal predictive marker is reliable, easily available, and 
detectable using reasonably acceptable laboratory techniques. It is 
highly specific, is quantitatively associated with tumor volume, and 
has a very low rate of false positives and a reasonably low rate of false 
negatives [2].

In recent years, biomarkers have begun to take on an increasingly 
important role in the detection and treatment of patients with 
gastrointestinal cancer. 

In the case of colorectal cancer, research has been performed to 
identify molecular markers based on DNA, RNA, and proteins. These 
will make it possible to develop new, noninvasive detection methods 
that use biomarkers for screening of colorectal cancer in blood and 
stool and, hopefully, provide more sensitive and specific tests than those 
currently available.

Of all cases of colorectal cancer diagnosed, 25% are characterized by 
susceptibility to hereditary cancer. Of these, 5% correspond to hereditary 
nonpolyposis colorectal cancer (HNPCC) or Lynch syndrome [3] and 
1% to polyposis. Identification of HPNCC has a considerable impact 
on prevention, since detection of incipient neoplastic lesions can lead 
to cure rates of 90% and may affect patients’ comorbid conditions and 
quality of life. In the case of esophageal cancer, numerous markers 
have been identified based on methylation as a possible biomarker 
for diagnosis, prognosis, and prediction of the response to treatment 
[4]. Methylation of DNA is an ideal marker for early detection, since 
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methylation patterns are specific to the type of cancer and appear at 
early stages of the disease [5].

As for stomach cancer, while various markers have been used 
for prediction and prognosis, carcinoembryonic antigen (CEA), 
carbohydrate antigen 19-9 (CA19-9), and cancer antigen 125 (CA125) 
are the most widely used biomarkers in clinical practice for detection of 
the disease in the early stages. Circulating tumor cells (CTCs) are a rare 
and heterogeneous population of cells that circulate in peripheral blood 
and originate in primary or metastatic tumors. These cells express the 
antigenic or genetic characteristics of the specific tumor. Diagnosis of 
gastrointestinal cancers using CTC analysis in liquid biopsy is based 
on blood, which now replaces tissue biopsy for real-time monitoring 
of the development of cancer [6-9]. The marked heterogeneity of CTCs 
has led to the creation of methods aimed at enriching them, isolating 
them, and/or counting them based on specific molecular or phenotypic 
characteristics of the different types of cancer. 

Analysis of circulating tumor DNA (ctDNA) has helped to refine 
liquid biopsy by providing an in-depth vision of the heterogeneity of 
cancer and can be used for early detection [6].

The objective of this article is to review current use and future 
perspectives of predictive biomarkers in the early diagnosis of colorectal 
cancer, esophageal cancer, and gastric cancer. 

Methods for diagnosis and screening of gastrointestinal 
cancer

Colorectal cancer

Colorectal cancer, together with breast and cervical cancer, is 
one of the types of cancer for which consensus on the effectiveness of 
population screening has been reached. Screening is via the fecal occult 
blood test. Clinical trials analyzing the efficacy of this type of screening 
show that mortality from colorectal cancer is reduced by 14-15% in 
colorectal cancer [10]. However, the sensitivity of the test is limited 
(<50%), and the positive predictive value is low (10-18% for diagnosis 
of cancer and 21-38% for the diagnosis of adenomas greater than 10 
mm).

Specificity remains unchanged with the replacement of traditional 
tests by immunochemistry, and sensitivity is improved, in such a way 
that fewer false positives are generated, thus reducing the number of 
confirmatory colonoscopies [11]. The possibility of obtaining better 
results with screening programs, together with advances in our 
knowledge of the genetics of cancer, has led to the identification of 
molecular markers that can be applied in the development of highly 
accurate noninvasive screening tests.

The various markers investigated for this purpose include DNA 
[12-14] proteins (e.g., dimeric pyruvate kinase, M2-PK) [15] messenger 
RNA (mRNA) [16] and micro-RNA (miRNA) [17-19]. However, while 
they have all demonstrated their potential, only DNA-based markers 
have undergone the necessary development process and clinical trials 
for evaluation of their use in clinical practice. 

Thus, the stool DNA test was approved by the United States 
Food and Drug Administration for the population-wide detection of 
average-risk asymptomatic individuals in 2014.

These tests are based on the fact that colorectal cancer leads to 
continuous and marked exfoliation of cancer cells from the lumen of 
the colon, whereas the healthy epithelial cells in the colon are renewed 
by apoptosis in situ and subsequent phagocytosis by subepithelial 

macrophages. The fact that bleeding is intermittent and uncommon in 
adenomas and colorectal cancer could be an advantage over tests that 
determine occult blood in feces. Detection of DNA after intraluminal 
lysis of cancer cells is feasible, since these cells have specific epigenetic 
and genetic abnormalities. In addition, compared with mRNA proteins, 
DNA is very stable, whereas mRNA is degraded in stool.

While DNA has shown greater sensitivity for detection of advanced 
adenoma and colorectal cancer than immunohistochemistry testing, 
it is less specific, with a 10% frequency of false positives [14]. On the 
other hand, given its high sensitivity, screening models based on 3-year 
detection intervals predict very high sensitivity; thus, their rate of false 
positives is similar to or lower than that of immunohistochemistry. The 
presence of tumor cells in the bloodstream and other body fluids is a 
potentially major diagnostic, prognostic, and predictive biomarker. 
Thus, CTCs in peripheral blood have a negative impact on survival 

[20]. Detection of CTCs has a series of advantages: extraction is quick 
and easy; it is inexpensive; and the fact that it is minimally invasive 
means that pain and risk for patients are reduced. The presence of 
ctDNA is clinically relevant [13], and miRNA has been reported to 
play a role in the pathogenesis of colorectal cancer [18]. miRNAs are 
small noncoding RNAs involved in many cell processes (differentiation, 
proliferation, and apoptosis).

Consequently, their presence in peripheral blood has been 
proposed as a major predictive/prognostic biomarker [21]. miRNA 
from the genes CK19 and CK20 and from CEA in whole blood, plasma, 
or CTCs has been evaluated in order to find new markers for the 
detection of colorectal cancer. The overall sensitivity of these markers 
reached 72% [22], and their specificity was very high. A large number 
of miRNA molecules are currently being evaluated as biomarkers, 
including miR145, miR143, miR135, and miR17-92. Plasma miR29a 
and miR92a have been shown to have a significant diagnostic value in 
advanced cancer, with a sensitivity of 83% and a specificity of 85% [23].

Protein markers for screening and early detection of colorectal 
cancer can be divided into tumor antigens, antibodies against tumor 
antigens, and other relevant proteins. CEA, which was discovered 
last century, continues to be the only marker with recognized efficacy 
in the follow-up of patients receiving therapy for colorectal cancer, 
although its high concentrations are rarely identified in stage 1 disease. 
Furthermore, since CEA does not differentiate between benign and 
malignant polyps, we do not recommend it for detection tests [24]. 
Similar observations can be made for CA19-9, a glycoprotein of 
controversial diagnostic relevance in colorectal cancer, since it is 
considered to be less sensitive than CEA. The same is true of other 
antigens, such as CA195, CA50, and CA72-4, whose diagnostic 
relevance for colorectal cancer screening is marginal. 

Other protein markers evaluated for screening include M2-PK in 
stool and tissue inhibitor of matrix metalloproteinase 1 (TIMP1). M2-
PK is an enzyme involved in energy metabolism that is expressed both 
in healthy and in cancerous cells. Upregulated expression of M2-PK 
has been observed in colorectal and other gastrointestinal cancers [25]. 
Measurement of this enzyme in stool has relatively high sensitivity for 
colorectal cancer (up to 91%) and much lower sensitivity for adenomas 

[26]. Studies also suggest that it is a poorly prognostic fecal or blood 
marker for screening and/or diagnosis of colorectal cancer [25]. In the 
case of TIMP1, the plasma level is high in colorectal cancer, although 
some studies show that it is not significantly higher than that of CEA 
for cancer screening or suitable for the detection of premalignant 
lesions [27].
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The need to make a diagnosis in earlier stages makes biomarkers in 
blood and exhaled breath the most likely candidates for early detection 
of esophageal cancer. The development of robust, minimally invasive 
biomarkers for early detection paves the way for population screening.

The stability and persistence of autoantibodies in serum have made 
them candidate biomarkers for diagnosis and prognosis of esophageal 
cancer. Within this group, the tumor suppressor gene and anti-p53 
antibodies are absent in healthy plasma but can be detected in the 
plasma and tissue of patients with various types of cancer, including 
esophageal cancer [35]. However, their clinical applicability is limited 
by their low sensitivity, even though their specificity is high. This 
problem affects many other antibodies.

The diagnostic and prognostic potential of CTCs has been 
evaluated in esophageal cancer, and their presence has been shown to 
be correlated with poor overall survival and progression-free survival 
in Asian populations [36].

Recent studies have evaluated circulating miRNA in plasma/serum 
as a potential diagnostic and prognostic marker in esophageal cancer. 
The sensitivity and specificity of circulating miRNA are relatively high 
[37,38].

DNA methylation is an ideal marker for early detection of cancer, 
since methylation patterns are cancer-specific, and methylation appears 
during the initial stages. Aberrant methylation is common in esophageal 
cancer and contributes to carcinogenesis. Hypermethylation of DNA in 
tumor suppressor genes has been observed in esophageal cancer, with 
several possible biomarkers identified for diagnosis of Barret esophagus 
and esophageal cancer or for predicting the response to treatment and 
prognosis of esophageal cancer [39]. Consequently, specific methylation 
markers have identified, and a diagnostic classifier developed [40].

Finally, another noninvasive early detection modality that could 
prove useful is exhaled breath analysis. This approach can reveal 
volatile organic compounds, which can act as biomarkers. In this sense, 
breath alkanes have been associated with cancer as a subproduct of 
oxidative stress. In the case of esophageal cancer, the exhaled methane 
concentration has been postulated, although no conclusive results have 
been reported [41]. A phenol pattern has been identified and appears 
at higher concentrations in patients with esophageal cancer than in 
healthy individuals [42]. This observation has led to the development of 
a predictive model for adenocarcinoma, with a sensitivity of 87.5% and a 
specificity of 82.9% [43]. Given that the model did not reveal significant 
differences between early-stage and advanced cancer, it could be used 
for screening.

To date, liquid biopsy of CTCs in esophageal cancer has not been 
evaluated as a diagnostic marker but has been proposed for evaluation 
of prognosis and monitoring [44,45]. Similar results have been reported 
for ctDNA [46]. A summary of the biomarkers of esophageal cancer are 
shown in Table 2.

Stomach cancer

Identification and treatment in early stages can significantly 
improve the prognosis of gastric cancer. However, to date, no ideal 
biomarker has been identified for early screening of gastric cancer.

Insulin-like growth factor binding protein 2 (IGFBP2) is involved 
in the proliferation, migration, and invasion of cancer cells; therefore, 
serum and plasma levels have been used as a diagnostic tool for early 
detection of colorectal cancer and evaluation of its progression [28,29].

The enzyme telomerase maintains the length of the telomers 
that protect chromosomes from degrading. Thus, telomerase activity 
can be used as a diagnostic marker and serves as an independent 
prognostic factor associated with malignant tumors [30]. While most 
studies identify telomere shortening as an initial critical event in 
carcinogenesis, the role of telomere length in cancer cells as a marker 
in colorectal cancer remains controversial.

Lastly, protein biomarkers include the genes ESM1, CTHRC1, 
and AZGP1, which have proven effective and significant for diagnosis 
of colorectal cancer. These genes are secreted in saliva, blood, and 
urine simultaneously, thus making them candidate biomarkers in 
colorectal cancer. ESM1 participates in angiogenesis, CTHRC1 can act 
as a negative regulator in deposition of collagen matrix, and AZGP1 
stimulates lipid degradation in adipocytes [31].

With respect to hereditary susceptibility, identification of Lynch 
syndrome is based on genetic tests aimed at identifying the presence 
of germline mutations in DNA repair genes (mismatch repair [MMR] 
genes), such as MLH1, MSH2, MSH6, and PMS2. 

Initial screening involves identification of the lack of expression of 
the proteins corresponding to the genes involved in colorectal cancer 
or analysis of microsatellite instability (MSI). Either of these techniques 
is fully accepted today. If an alteration of this type is found, and once 
the possibility that it is due to an exclusively somatic alteration has 
been ruled out, germline mutations in MMR genes must be analyzed.

This type of study is being performed in patients with colorectal 
cancer owing to the preventive implications for the patient and his/
her family and because it helps to select adjuvant therapy when the 
indication is doubtful [32].

In the case of polyposis syndromes, MSI analysis and/or 
immunohistochemistry should be performed in all patients diagnosed 
with colorectal cancer. Germline mutations in MMR genes should 
continue to be analyzed in patients with MSI and/or loss of expression 
of repair proteins, providing that an exclusively somatic origin has 
been ruled out [33]. A summary of the biomarkers of colorectal cancer 
are shown in Table 1.

Esophageal cancer

Given the absence of symptoms during the earliest stages of 
esophageal cancer, presentation and diagnosis are usually late, with 
a precarious prognosis and very low 5-year survival rates. When the 
disease is limited to mucosal involvement, early diagnosis is associated 
with much higher 5-year survival rates (98%) [34].

Detection Type of test

Stool
Fecal occult blood test

Stool immunochemistry
Stool DNA test

Blood

CTCs
ctDNA
miRNA

Proteins (IGFBP2, ESM1, CTHRC1 and 
AZGP1)

Table 1. Biomarkers of colorectal cancer. CTCs: Circulating Tumor Cells; ctDNA: 
circulating tumor DNA; miRNA: micro RNA

Detection Type of test

Blood
miRNA

DNA methylation
Exhaled breath Phenol concentrations

Table 2. Biomarkers of esophageal cancer. miRNA: micro RNA.
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Protein biomarkers have also been used as gastric tumor markers 
in diagnosis, prognosis, and screening of post-treatment recurrence. 
The many biomarkers that have been used for stomach cancer include 
alpha-fetoprotein and the antigens CA72-4 and CA12-5. While CEA 
and CA19-9 are the most widely used in clinical practice, they are 
used as prognostic markers, since they have not proven successful for 
diagnosis of early gastric cancer [47,48].

The most commonly used tumor markers for diagnosis of gastric 
cancer are serum CA72-4, alpha-fetoprotein, and CA125. However, 
both their specificity and their sensitivity are poor, with the result that 
none of them is considered for early diagnosis of gastric cancer. 

Combined markers have been formulated to increase diagnostic 
capacity. Proposals include the combination of CEA, CA19-9, 
and CA72-4 with thymidine kinase 1 (TK1), a biomarker of cell 
proliferation [49], and the combination of CEA, CA72-4, tumor 
necrosis factor (TNF), and interleukins 6 and 8 (IL-6 and IL-8) [50], 
which can significantly increase sensitivity and specificity.

With respect to stomach-specific biomarkers, the combination 
of the antibodies PGI, PGII, PGI/PGII, G-17, and IgG against 
Helicobacter pylori has proven able to stratify individuals at high risk 
of gastric cancer [51], as has the combination of trefoil family factor 3 
and pepsinogen [52].

Recent studies have shown that upregulation of the proteins 
P08493, Q9H939, A0A087WTY6, A0A0G2JMC9, P14207, Q86UD1, 
and Q8NBP7 and downregulation of P00441, P16157, P62979, and 
A0A2R8Y7X9 can distinguish between patients with early gastric 
cancer and healthy individuals [48].

Technical advances in molecular biology in recent years have made 
it possible to identify oncogenes that can be used as markers for early 
diagnosis [53]. Overexpression of XPG/ERCC5 [54] and stanniocalcin 
[55], for example, has been associated with the development and 
progression of gastric cancer, thus leading them to be proposed as 
diagnostic and prognostic markers in this disease.

Gastrokine 1 (GKN1) is another possible biomarker. As it protects 
against gastric cancer, underexpression can be considered an indicator 
of greater risk of gastric carcinogenesis [56].

The 6 most specific and sensitive methylated genes for gastric cancer 
are adam23, mint25, gdnf, prdm5, mlf1, and roar, some of which are 
more highly methylated than normal in early-stage cancer [57].

As in colorectal cancer and esophageal cancer, specific DNA 
methylation patterns in gastric cancer have been correlated with tumor 
size, location, and prognosis, thus making them potential biomarkers 
of gastric cancer. In the case of gastric tumors, aberrant methylation 
of DNA is more common than mutations, indicating that DNA 
methylation is more specific for detection of cancer [57].

With respect to miARN, some are specific to healthy gastric tissue 
and can act as oncogenes or as suppressors depending on the function 
of their target gene [58,59]. In addition to the specific miRNA that 
makes it possible to distinguish between patients with gastric cancer, 
modifications in blood levels of miRNA have been identified in patients 
affected by the disease [60]. Regulation of miR376c has been reported, 
even in early-stage gastric cancer, leading to downregulation of the 
ARID4A gene [61].

Other miRNAs that have been identified for diagnosis and 
prognosis include miR196a, miR196b, miR501-3p, miR143-3p, 

miR451a, miR146a, miR16, miR25, miR92a, miR451, and miR486-5p 
[62-64].

Long noncoding RNA molecules can also be evaluated for diagnosis 
of gastric cancer. These are RNA molecules measuring at least 200 
nucleotides in length that do not produce proteins involved in processes 
such as regulation of gene expression. Altered expression of some long 
noncoding RNAs has been associated with the development of tumors. 
In addition, these molecules could even act as oncogenes. They are very 
stable while circulating in body fluids, and their level in tumor tissue is 
associated with plasma levels; therefore, they can be used for screening 
of tumors in the early stages [65-67]. The long noncoding RNA PVT1 
has proven useful as a biomarker for early detection and prognosis of 
gastric cancer, since its levels in gastric juice are significantly higher in 
patients than in healthy individuals [68].

As for selection of plasma biomarkers, levels of HOTAIR [69], 
ZNFX1‑AS1, and HULC are significantly higher in patients with 
gastric cancer than in healthy controls [70].

Finally, circular RNA (circRNA) are noncoding RNA molecules 
that form a closed circuit, without 5' or 3' ends [71]. Recent studies 
have shown aberrant expression of circRNA (circLMTK2, circPSMC3, 
and circDLST) in tissues affected by gastric cancer compared with 
healthy adjacent tissue [71,72]. Thus, circRNAs seem promising as 
biomarkers for diagnosis of gastric cancer, and their expression is 
specific for cancer and tissues, although they have yet to be analyzed in 
plasma. Consequently, there is insufficient evidence for their potential 
as a biomarker of gastric cancer that can be applied in clinical tests and 
screening [71].

As for liquid biopsy, detection platforms have been developed 
based on aneuploidy of chromosome 8, which is recorded in gastric 
cancer [73]. Nevertheless, the evidence in favor of using detection of 
CTCs for early detection of gastric cancer is weak. While some data 
support their usefulness for evaluating the heterogeneity of the tumor, 
it is necessary to monitor the response to treatment and real-time 
management of the cancer [74].

In the case of ctDNA, studies have shown that in gastric cancer, 
its levels are correlated with vascular invasion. The highest detectable 
levels have been associated with peritoneal recurrence and poor 
prognosis [75]. A summary of the biomarkers of esophageal cancer are 
shown in Table 3.

Discusión
Population screening with the aim of detecting disease before the 

first clinical manifestations in order to initiate timely treatment and 
thus improve prognosis has proven effective in breast cancer, cervical 
cancer, and colorectal cancer. Screening programs are well established 
in the United States and Europe and have successfully reduced 
mortality from these cancers thanks to early detection.

Detection Type of test

Blood

Ab combination
Protein upregulation and downregulation

DNA methylation
miRNA

Gastric juice lncRNA

Table 3. Biomarkers of stomach cancer. Ab: antibody; miRNA: micro RNA; lncRNA: long 
noncoding RNA.
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Unfortunately, to date, no markers have been detected to enable 
population screening for other types of gastrointestinal cancers, where 
endoscopy and image-based techniques continue to be the cornerstone 
of diagnosis.

Molecular biology techniques have enabled the development 
of markers in the context of advanced cancer, and their use is well 
established in routine clinical practice. Examples of such markers 
include BRAF, EGFR, and HER2, which enable us to predict the 
prognosis of the disease and/or select the most effective drug for its 
treatment. 

The development of new biomarkers to confirm the diagnosis of 
the disease in its initial stages is expected to improve prognosis.

A good biomarker must meet a series of requirements: it must be 
reliable, able to be detected using available highly specific laboratory 
techniques, with a very low false-positive rate and a reasonably low false-
negative rate. Likewise, the techniques should be easy to implement in 
the primary care setting if their purpose is population screening or in 
the hospital setting in the case of more restricted screening.

The biomarkers being developed for patients with gastrointestinal 
cancer are mainly based on proteins, DNA, RNA, cells, and ctDNA 
(liquid biopsy). While it is true that most are still in the clinical 
development and validation phases, results reported to date are 
promising.

The data we report indicate that a combination of biomarkers could 
improve the early detection of gastrointestinal cancer and evaluation of 
antitumor therapy. However, given that molecular techniques continue 
to be too expensive for implementation in health systems, their use for 
population screening in the short term may be difficult.

The progressive introduction of these techniques and the consequent 
reduction in their costs should enable them to be implemented in 
screening programs designed specifically for populations at risk 
that can later be expanded to population-wide screening programs. 
Therefore, the effectiveness of a screening strategy depends not only 
on the performance characteristics of the screening test, but also on 
uptake in the population. In this sense, it will be important to know the 
financial constraints that can affect the coverage of screening programs, 
especially in countries where health care is not free of charge, since a 
total or partial absence of coverage can lead to inequities in medical 
care. Thus, approximately one third of Americans eligible for colorectal 
cancer screening have not been screened [76]. It is estimated that about 
half of all deaths from colorectal cancer in the United States are due to 
missed detection opportunities [77].

Regarding screening, cancer detection tests that depend on 
diagnostic imaging (Rx) carry a risk of additional cancer. Colonoscopy 
carries a risk of perforation or false positives and is associated with 
a certain degree of anxiety. These tests often cause significant injury. 
Thus, the main medical damage of screening occurs in subsequent 
events such as the diagnostic evaluation of false-positive results or the 
treatment of cancers that might never have become clinically evident 
without detection tests (overdiagnosed cases).

In this sense, population screening is justified when the risk 
of cancer is high enough to justify the risk of overdiagnosis and 
overtreatment in an otherwise healthy population [78].

A population screening program must have a start and end 
and a specific periodicity. In low to medium risk populations, the 
recommended age to start population screening is that at which the 

risk of cancer begins to increase and when the tumor develops slowly, 
since slow tumor progression enables identification of a malignancy 
(or pre-malignancy) at an early stage and thus reduces the incidence of 
late-stage cancer. This detection is less effective when tumors are fast 
growing or early spreading, as they tend to occur between detection 
intervals.

When population screening is not feasible, predictive models 
can be constructed to help us identify people with a higher risk of 
cancer than the general population. In these cases, genetic sequencing 
can detect germline mutations associated with cancer, improve risk 
stratification, and determine which patients are the best candidates for 
selective screening programs.

These predictive models will be more successful the greater our 
knowledge of the determinants of the cancer evaluated. In this sense, 
research through cohort studies and registries can prove essential in 
improving screening programs.

Conclusión
To conclude, while endoscopy and image-based diagnostic 

techniques continue to be the cornerstone of diagnosis of these 
diseases, molecular biology techniques have generated biomarkers 
based on proteins, DNA, RNA, cells, and ctDNA (liquid biopsy). These 
markers have the potential to confirm the diagnosis of the disease in its 
early stages, thus improving prognosis.
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