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	 In the context of advancing precision medicine and  accumulating new data on 
genetic markers associated with oncological pathologies of a gastroenterological profile, the 
necessity of evaluating their practical utility becomes particularly significant. The objective of 
this review is to analyze existing guidelines concerning the primary forms of gastrointestinal 
cancers from the perspective of the appropriateness of genetic testing, as well as to assess their 
potential for practical implementation. A comprehensive review of publications in scientific 
and methodological literature was conducted, focusing on the application of genetic testing 
for screening hereditary cancer syndromes within gastroenterological practice. The search 
was performed across SCOPUS, PubMed, Google Scholar, and Russian Science Citation Index 
databases. For inclusion, meta-analyses, systematic reviews, and original research articles 
published between 2012 and 2025 were selected. In this review, we present current guidelines 
regarding genetic testing for the main types of gastrointestinal cancers. The potential applications 
of genetic analysis in screening for hereditary cancer forms in gastroenterological practice are 
discussed. The significance of prompt diagnosis of hereditary cancer syndromes is highlighted 
to enhance patient management and outcomes. Genetic testing plays a crucial role in managing 
patients with malignant neoplasms of the gastrointestinal tract, irrespective of tumor location or 
treatment stage. It is important to emphasize that such testing should not be restricted solely to 
cases of early-onset cancer. The hereditary form of cancer can be suspected by the clinician based 
on a combination of clinical features, with an understanding that the established thresholds 
for risk assessment are somewhat conditional and should be interpreted within the broader 
clinical context.

Keywords: Familial intestinal gastric cancer syndrome; Genetic testing; Hereditary cancers;
Genetic oncomarkers; Gastric adenocarcinoma, Proximal polyposis of the stomach.

	 M o d e r n  m e d i c i n e ,  i n c l u d i n g 
gastroenterology, is currently highly focused on 
the personalization of diagnosis and treatment, 
which is impossible without the application of 
molecular and genetic research methods. 

	 Precision medicine, capable of tailoring 
medical care to the individual characteristics of 
patients, has become a breakthrough in various 
medical specialties, including gastroenterology. 
However, despite the successes achieved in the 
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application of genetic testing, there is currently 
a lack of clear information regarding the use of 
molecular and genetic examinations for specific 
gastroenterological pathologies. For instance, 
medical genetics textbooks recommended for 
medical university students do not include chapters 
on medical-genetic counseling for patients with 
gastrointestinal disorders. Clinical guidelines for 
managing gastrointestinal patients do not always 
contain recommendations for genetic testing. 
Mentions of the role of genes in the development 
of various pathologies are primarily found in the 
context of discussing the etiology and pathogenesis 
of specific diseases. At the same time, despite 
the existence of recommendations for genetic 
examinations, the low level of convincingness and 
reliability of the evidence is noteworthy.
	 Nevertheless, a substantial amount of 
information has been accumulated regarding the 
practical use of molecular and genetic examination 
methods, both for diagnostic purposes and for 
potential therapy correction. 
	 Consequently, understanding and studying 
the role of genetic research in screening, diagnosis, 
prognosis, and treatment of gastroenterological 
diseases is extremely relevant. 
	 The greatest implementation of molecular 
and genetic diagnostic methods in clinical practice 
is observed in oncology, including neoplasms of 
the digestive organs. Currently, there is no doubt 
about the contribution of genetic changes to 
carcinogenesis.
	 The aim of our review is to analyze the 
existing recommendations for the main forms of 
gastrointestinal cancer from the perspective of the 
feasibility of genetic testing, as well as to assess 
the possibility of their practical application.

Materials and Methods

	 A review of publications in scientific and 
methodological literature dedicated to the use of 
genetic testing in the screening of hereditary forms 
of cancer in the practice of gastroenterologists has 
been conducted. A search was performed in the 
databases SCOPUS, PubMed, Google Scholar, and 
the Russian Science Citation Index (RSCI). For 
consideration, meta-analyses, systematic reviews, 
and original studies from the period of 2012 to 2025 
were selected.

Results

	 According to statistics, about 10% of 
oncological diseases have a monogenic pattern 
of inheritance. The overall lifetime risk for an 
individual to develop an oncological disease is 
roughly 40%. 1,2 This is related to the concept of 
gene penetrance.
	 Penetrance is defined as the percentage 
of individuals who carry an allele associated with 
the development of the corresponding phenotype, 
that is, how often cancer develops in carriers of the 
mutant gene. 3 The probability of cancer occurrence 
increases in the presence of certain behavioral risk 
factors and negative environmental conditions, 
which corresponds to the theory of two-step genetic 
breakdown (part of the defective genes is inherited 
from parents, while the other part is acquired 
during life) or the “two-hit” theory (Knudson’s 
hypothesis). 4

	 It is also necessary to consider genetic 
heterogeneity, the main manifestations of which 
are: the absence of a direct correlation between 
phenotype (disease manifestations) and genotype; 
various manifestations of mutations in a single 
gene; different mutant alleles at the same locus 
causing a similar phenotype (disease) but of 
varying severity; and possible similarities in the 
clinical course of diseases caused by different 
mutations. 5,6

	 Currently, criteria have been developed to 
help physicians differentiate hereditary cancer from 
sporadic cases. First and foremost is the detection 
of malignant tumors at a young age. Secondly, the 
simultaneous involvement of multiple different 
organs (breast cancer and ovarian cancer) or paired 
organs (cancer of both kidneys) is significant. 
Additionally, it is characteristic of inheritance 
to follow Mendelian laws, and it is desirable to 
determine the number of relatives with malignant 
tumors on both the maternal and paternal sides of 
the family, taking into account the degree of kinship 
and the age of disease onset. 2,7,8

	 Monogenic cancer can also be suspected 
when oncological pathology develops that is not 
typical for a person of a certain sex (for example, 
breast cancer in a man), as well as when specific 
signs characteristic of a certain type of cancer is 
identified. For instance, the presence of perioral 
lentigines in Peutz-Jeghers syndrome, or the 



2682Elkina et al., Biomed. & Pharmacol. J,  Vol. 18(4), 2680-2688 (2025)

Fig. 1. Hereditary Diffuse Gastric Cancer

combination of multiple gastrointestinal polyps 
and hemorrhagic telangiectasia associated with 
juvenile polyposis syndrome. 9,10,11

	 General knowledge in this area is 
undoubtedly important; however, it also seems very 
important to provide current recommendations for 
the main forms of gastrointestinal cancer.

Hereditary Gastric Cancer
	 Gastric cancer accounts for about 6% 
of cancer cases worldwide, being the fifth most 
frequently diagnosed malignant neoplasm and 
the third leading cause of cancer death. now the 
prevalence of HDGC is less than 0.1 per 100,000 
in the general population and in less than 1% of 
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patients with gastric cancer. The identification of 
predisposing conditions and precancerous lesions 
is the foundation for screening programs and 
early-stage cancer treatment. While the majority 
of stomach cancer cases occur sporadically, about 
10% of patients show familial clustering. Of 
these, hereditary cases linked to recognized cancer 
predisposition syndromes and/or genetic factors are 
estimated to represent 1-3% of all stomach cancer 
cases. 12,13

	 Three main hereditary autosomal 
dominant syndromes affecting the stomach have 
been described: hereditary diffuse gastric cancer, 
gastric adenocarcinoma and proximal gastric 
polyposis, as well as familial intestinal-type 
gastric cancer syndrome. Several other hereditary 
cancer syndromes associated with a heightened 
risk of stomach cancer are also recognized. These 
include both classic and attenuated forms of 
Familial Adenomatous Polyposis (FAP), MUTYH-
associated polyposis (linked to mutations in the 
MUTYH gene, which encodes the mutY homolog 
of Escherichia coli), Peutz-Jeghers syndrome, 
juvenile polyposis syndrome, Lynch syndrome, Li-
Fraumeni syndrome, hereditary breast and ovarian 
cancer syndrome, and Cowden syndrome. 14

Hereditary diffuse gastric cancer
	 Hereditary diffuse gastric cancer (HDGC) 
is an autosomal dominant disorder marked by 
a high occurrence of diffuse gastric cancer and 
lobular breast cancer. In most instances, hereditary 
diffuse gastric cancer results from inactivating 
mutations in the germline of the tumor suppressor 
gene CDH1. Such mutations are associated with 
the development of signet-ring cell carcinoma in 
30-50% of cases. By age 80, the risk of developing 
gastric cancer is approximately 67% for men 
and 83% for women. In fewer cases, hereditary 
diffuse gastric cancer is linked to mutations in the 
CTNNA1 gene (encoding alpha-catenin). 5,15

	 In Russia, data indicate that the incidence 
of gastric cancer is approximately 3% among 
carriers of mutations in the BRCA1 gene.16 
Additionally, it has been established that 1 to 
3 cases of gastric cancer occur in every second 
Russian family with Lynch syndrome.17

	 In 1999, the International Gastric Cancer 
Consortium introduced criteria for hereditary 
diffuse gastric cancer, which also serve as 

indications for genetic testing. These criteria 
included: 1. Two instances of diffuse gastric cancer 
among first- or second-degree relatives, with at 
least one case diagnosed before the age of 50. 2. 
Three or more cases of diffuse gastric cancer within 
first- or second-degree relatives, regardless of their 
ages. 18

	 Subsequently, these criteria were 
supplemented with points regarding an individual 
case of diffuse gastric cancer at age 40 or younger, 
as well as a case of diffuse gastric cancer or lobular 
breast cancer in a relative occurring at age 50 or 
younger. 13,16,19

	 Criteria for genetic evaluation for HDGC 
in affected families according to ACG (American 
College of Gastroenterology) 2020 updated 
clinical guidelines are shown in Figure 1. To 
exclude hereditary diffuse gastric cancer, genetic 
testing is recommended to identify mutations in 
the CTNNA1 and CDH1 genes. Given the high 
probability of developing gastric cancer among 
carriers of mutations in the CDH1 gene (up to 
80%), the clinical guidelines of the Ministry 
of Health of the Russian Federation from 2020 
recommend that patients with confirmed mutations 
in the CDH1 gene are recommended to undergo 
endoscopic examinations every 6 to 12 months. 13

Gastric adenocarcinoma and proximal polyposis 
of the stomach 
	 Gastric adenocarcinoma and proximal 
polyposis of the stomach (GAPPS) is a rare 
inherited syndrome causing stomach cancer, 
inherited in an autosomal dominant manner. It 
is marked by polyposis in the fundic glands of 
the stomach’s body and carries a high risk of 
developing gastric adenocarcinoma. 20,21,22

	 Genetic testing for GAPPS syndrome is 
based on sequencing the APC gene (adenomatous 
polyposis coli gene). 21 In 2016, Li and colleagues24 
identified three point mutations in the promoter 
1B of the APC gene (the gene associated with 
familial adenomatous polyposis) that are associated 
with GAPPS symptoms: c.-195A>C, c.-191T>C, 
c.-192A>G. 23,24,25 It is known that the age at 
which polyposis begins varies greatly among 
individuals and is influenced by factors such as 
genetic background, lifestyle, and environmental 
exposures. As polyposis progresses, the risk of 
developing gastric cancer can rise to between 12% 
and 20%. 23,24,25
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	 Currently, the clinical management 
features of patients with GAPPS, including 
screening, monitoring, and the necessity of 
prophylactic total gastrectomy, remain unclear. 
Several authors recommend genetic testing for 
GAPPS when over 30 fundic gland polyps are 
found in the body and fundus of the stomach, 
with none present in the antrum or duodenum, 
regardless of whether dysplasia is present; in cases 
of polyposis progression; with a family history of 
polyposis or gastric cancer; and when more than 
100 fundic gland polyps are found in one location. 
25,26,27 If a risk allele is identified, annual endoscopic 
surveillance is recommended, and in cases of 
progressive massive gastric polyposis, prophylactic 
gastrectomy may be considered. 21

	 If the test result for GAPPS is negative, 
it is recommended to exclude other possible 
syndromes that manifest as polyposis (sporadic 
fundic polyposis, MAP (MUTYH)-associated 
polyposis, juvenile polyposis, Peutz-Jeghers 
syndrome, Cowden syndrome, hereditary diffuse 
gastric cancer, and Menetrier’s disease). 21

Familial Intestinal Gastric Cancer
	 The familial intestinal gastric cancer 
syndrome (FIGC) is an autosomal dominant 
cancer syndrome associated with an increased risk 
of intestinal-type gastric cancer. 12,23 The genetic 
cause underlying the disease has not yet been fully 
elucidated, although some studies have identified 
the possibility of a polygenic cause of the disease 
. 12,28,29 The lifetime risk of developing gastric 
cancer in this condition is 66% for both sexes. 
Additionally, the macroscopic and histopathological 
characteristics are indistinguishable from those 
seen in sporadic intestinal-type gastric cancer. 12,23,30

	 The presence of FIGC in a patient with a 
significant family history of gastric cancer should 
be suspected when an intestinal-type tumor is 
identified and no polyps are present in the stomach.
	 The International Gastric Cancer 
Consortium has defined the criteria for this 
syndrome. These include: the presence of intestinal 
gastric cancer in two or more first-degree relatives, 
or the identification of intestinal gastric cancer in 
second-degree relatives, one of whom is diagnosed 
at age < 50 years, or the detection of intestinal 
gastric cancer in three or more relatives at any 
age. At the same time, gastric polyposis must be 
excluded. 12,23,30

Familial Adenomatous Polyposis
	 Approximately 5% of all colorectal cancer 
cases occur in the context of well-established 
hereditary syndromes, including Lynch syndrome 
(hereditary nonpolyposis colorectal cancer), 
familial adenomatous polyposis, and MUTYH-
associated polyposis.21

	 Adenomatous polyposis syndrome (APS) 
is a rare hereditary disease characterized by the 
development of multiple (more than 20) adenomas 
of the colon at a young age, with their inevitable 
malignant transformation if surgical treatment is 
not performed in a timely manner. The cause of 
APS is the presence of a germline mutation in 
one of the genes that encode proteins regulating 
intercellular adhesion and apoptosis, or involved 
in Deoxyribonucleic acid (DNA) excision repair 
(APC, MutYH). 31

	 MutYH-associated polyposis is an 
autosomal recessive disease characterized by the 
development of multiple adenomas of the colon 
and a risk of colorectal cancer reaching 80%. A 
characteristic feature of APS caused by a mutation 
in the MutYH gene is the presence of serrated 
adenomas, hyperplastic polyps, and mixed polyps 
(hyperplastic and adenomatous) in the colon, 
alongside adenomatous polyps. 31,32

	 The most common manifestations of 
the disease in the classic form of APS include 
diarrhea syndrome, metabolic disorders, as well 
as the presence of blood and mucus in the stool 
and abdominal pain. Typically, the first symptoms 
appear at the age of 14-16 years, and malignant 
degeneration of the polyps occurs between the 
ages of 18 and 40. In cases of late presentation, 
signs of intestinal obstruction may be present. In 
the attenuated form of APS, the main complaints 
arise between the ages of 20 and 45, with malignant 
degeneration of the polyps occurring after the age 
of 40.31,32

	 Additionally, patients with APS have a 
high risk of developing malignant neoplasms at 
extraintestinal sites: duodenal cancer, gastric cancer, 
thyroid cancer, brain tumors, hepatoblastoma, and 
tumors of the hepatobiliary system. 31,32,33

	 According to current clinical guidelines, all 
patients suspected of having APS are recommended 
to undergo molecular genetic testing of blood for 
mutations in the APC/MutYH genes. 31,34
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	 If a patient is found to have more than 
100 polyps, it is advisable to start testing with the 
APC gene for time efficiency, while if the number 
of polyps is between 20 and 100, testing should 
begin with the MutYH gene. 31,34,35

	 Molecular genetic testing for similar 
mutations is also recommended for blood relatives 
of the patient. If a mutation is identified, lifelong 
clinical monitoring and timely surgical intervention 
are indicated to prevent malignant transformation 
of the polyps. Relatives who do not have mutations 
in the APC and MutYH genes are potentially at 
risk for developing colorectal cancer and require 
lifelong monitoring. 31,36

Peutz-Jeghers syndrome
	 Peutz-Jeghers syndrome (PJS) is an 
exceptionally rare autosomal dominant hereditary 
disorder, occurring in approximately 1 in 50,000 
to 200,000 live births. It is characterized clinically 
by the presence of multiple hamartomatous polyps 
in the gastrointestinal tract and mucocutaneous 
pigmentation, along with a significantly increased 
risk of developing malignant tumors in various 
organs. 9,10,37-40

	 The most common and significant 
manifestation of the disease in children and 
adolescents is intestinal obstruction caused 
by intussusception of the small intestine, with 
an accompanying risk of intestinal infarction 
and gastrointestinal bleeding. Anemia, nausea, 
abdominal pain, intestinal obstruction, the presence 
of blood in the stool, and the prolapse of polyps 
from the rectum are also frequently observed. 40,41

	 Another characteristic feature of PJS is 
the presence of perioral lentigines—pigmentation 
around the mouth, nostrils, perianal area, as 
well as on the palms and fingertips. This clinical 
symptom occurs in more than 95% of cases and 
significantly aids in making the correct diagnosis. 
The genetic aspect of the disease’s development 
is a mutation in the STK11 gene, which encodes 
the enzyme serine/threonine kinase 11 (STK11), 
involved in regulating cellular metabolism, energy 
homeostasis, and possessing the ability to suppress 
uncontrolled cell division. STK11 mutations (both 
inherited and acquired) are found in more than 
90% of PJS cases. Additionally, the detection of 
mutations in this gene is possible in non-small cell 
lung cancer (up to 30%), cervical cancer (up to 
20%), and a number of other tumors. It is known 

that the combination of mutations in the KRAS and 
STK11 genes in lung cancer is associated with an 
aggressive disease course. 9,10,39

Lynch syndrome
	 Lynch syndrome is an autosomal dominant 
inherited disorder marked by the occurrence 
of nonpolyposis colorectal cancer and, less 
commonly, cancers in other organs.42 It represents 
up to 3% of all colorectal cancer cases globally. 43 
In carriers of pathogenic mutations associated with 
Lynch syndrome, the risk of developing colorectal 
cancer is approximately 75%, endometrial 
carcinoma is 21–60%, and ovarian cancer is 9%. 
There is also an established association between 
Lynch syndrome and the development of cancers 
of the stomach, urinary tract, pancreas, bile ducts, 
gallbladder, small intestine, and brain. The cause of 
Lynch syndrome is a mutation in one of the genes 
responsible for DNA repair errors: MLH1, MSH2, 
MSH6, or PMS2. 40,41

	 Lynch syndrome can be suspected if the 
patient meets the Amsterdam criteria (1999) and 
the Bethesda criteria (2004). Key criteria include: 
the presence of at least three relatives with tumors 
of the colon, endometrium, small intestine, ureter, 
or renal pelvis across at least two generations; early 
age of onset (under 50 years); the development of 
the disease in at least one relative; the presence 
of the disease in first-degree relatives; absence 
of polyps in the gastrointestinal tract; presence of 
microsatellite instability in individuals under 60 
years; and the occurrence of colorectal cancer in 
the patient and their relatives across two or more 
generations, regardless of age. 42

	 In the Russian Federation, about 25–30% 
of patients with genetically confirmed Lynch 
syndrome do not meet the Amsterdam criteria, 
as they lack a significant family history. In 
this regard, specialists from the Federal State 
Budgetary Institution “A.N. Ryzhikh National 
Medical Research Center of Coloproctology” 
have developed original criteria for the necessity 
of genetic testing in patients suspected of having 
Lynch syndrome.41 These include: colorectal cancer 
in the patient at age under 43; the presence of two 
or more additional cancer cases in the patient or 
their blood relatives.
	 Compared to sporadic colorectal cancer, 
tumors in Lynch syndrome develop at a younger 
age (in the mid-fifties) and are more frequently 
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localized proximal to the splenic flexure. As 
with familial adenomatous polyposis, various 
extraintestinal manifestations are observed in 
Lynch syndrome. The most common of these are 
“café au lait” spots and sebaceous gland tumors. 
Additionally, keratoacanthoma, a benign skin 
tumor, may occur. 43,44

	 To confirm the diagnosis, it is necessary 
to detect an inherited mutation in the DNA repair 
system genes (MSH2, MSH6, MLH1, or PMS2) 
in the patient. If a mutation is present, molecular 
genetic testing is generally recommended for 
all close relatives of the patient. This allows for 
monitoring of all carriers of this pathological 
variant in the family and the development of 
personalized treatment in the case of oncogenesis. 
42

Discussion

	 It is important to emphasize that a 
crucial part of managing patients with malignant 
neoplasms of the gastrointestinal tract, regardless 
of localization and stage of treatment, is genetic 
testing. However, overly strict adherence to 
clinical criteria for genetic testing in any type 
of cancer may result in a significant number of 
patients with unfavorable gene variants being 
overlooked. For example, genetic testing should 
not be limited exclusively to cases with early-onset 
cancer occurring at ages under 40 or 50 years, or 
to other formal signs. Hereditary forms of cancer 
can be suspected by the physician based on a 
combination of signs, with an understanding of the 
conditionality of established boundaries concerning 
quantitative risk indicators. Thus, the criteria and 
recommendations provided above are merely a 
foundation for making medical decisions, and the 
identification of mutations in cancer patients is 
extremely important for them and their relatives. In 
cases where genetic testing is not possible or yields 
negative results, it is essential to remember that 
close relatives of patients with a clear hereditary 
nature have an increased risk and should undergo 
targeted examinations and monitoring.

Conclusion

	 It is evident that in the foreseeable future, 
approaches to molecular diagnostics of cancer 

and precision gastroenterology as a whole will 
undergo significant changes, as the creation of a 
“genetic passport” for most healthy individuals 
with nearly complete genome sequencing becomes 
increasingly accessible, and the use of various 
genome editing techniques, epigenomics, RNA, 
etc., may fundamentally change the prevention and 
treatment of hereditary forms of gastrointestinal 
cancer.
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