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ABSTRACT
Gastric cancer is a multifactorial disease with important genetic and environmental factors. It is the fifth most common cancer in incidence, 
and the fourth cause of death secondary to cancer. The incidence of early-onset gastric cancer is increasing worldwide, but clinical information 
on these patients has not been well established. We analyzed the association between age and clinical, endoscopic, and histopathological 
characteristics of gastric cancer at the time of diagnosis in a Latin American population. A retrospective and descriptive cross-sectional study 
was carried out using the database of the Gastroenterology Service of the Clínica Foscal and Clínica Foscal Internacional in Bucaramanga, 
Colombia. Between January 2016 and December 2019, 259 de novo gastric cancer cases were diagnosed, of which 36 patients (13.9%) were 
40 years old or younger. In patients with early-onset gastric, the prevalence of gastric cancer diagnosis was lower in men. A family history 
of gastric cancer or any other neoplasm was not associated with a higher prevalence of gastric neoplasms. In young patients, vomiting and 
ascites were more common, the preferred anatomical location was the body of the stomach, and the Borrmann IV classification and the 
diffuse-type histology were more likely. Our study showed an approximation of the characteristics of early-onset gastric cancer in a Latin 
American population, where we observed that early-onset gastric cancer has different demographic, anatomical, and histological features 
than late-onset gastric cancer. 
Keywords: Stomach Neoplasms; Pathology, Clinical; Demography; Endoscopy;  Latin America (source: MeSH NLM).

RESUMEN 
El cáncer gástrico es una enfermedad multifactorial con importantes factores genéticos y ambientales. Es el quinto cáncer más común 
en incidencia y la cuarta causa de muerte secundaria al cáncer. La incidencia del cáncer gástrico de inicio temprano está aumentando en 
todo el mundo, pero la información clínica sobre estos pacientes no está bien establecida. Analizamos la asociación entre la edad y las 
características clínicas, endoscópicas e histopatológicas del cáncer gástrico al momento del diagnóstico en una población latinoamericana. 
Se realizó un estudio retrospectivo y descriptivo de corte transversal utilizando la base de datos del Servicio de Gastroenterología de la 
Clínica Foscal y Clínica Foscal Internacional en Bucaramanga, Colombia. Entre enero de 2016 y diciembre de 2019 se diagnosticaron 259 
casos de cáncer gástrico de novo, de los cuales 36 pacientes (13,9%) tenían 40 años o menos. En pacientes con enfermedad gástrica de 
inicio temprano, la prevalencia del diagnóstico de cáncer gástrico fue menor en los hombres. El antecedente familiar de cáncer gástrico o 
cualquier otra neoplasia no se asoció con una mayor prevalencia de neoplasias gástricas. En pacientes jóvenes fueron más frecuentes los 
vómitos y la ascitis, la localización anatómica preferida fue el cuerpo del estómago, siendo más probable la clasificación de Borrmann IV y 
la histología de tipo difuso. Nuestro estudio mostró una aproximación a las características del cáncer gástrico de inicio temprano en una 
población latinoamericana, donde observamos que el cáncer gástrico de inicio temprano tiene diferentes características demográficas, 
anatómicas e histológicas que el cáncer gástrico de inicio tardío.
Palabras clave: Neoplasias Gástricas; Patología Clínica; Demografía; Endoscopia;  América Latina (fuente: DeCS-Bireme).
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INTRODUCTION

Gastric cancer (GC) is a multifactorial disease with important 
genetic and environmental factors (1). Around the world, it is 
the fifth most common cancer in incidence and the fourth 
cause of death secondary to cancer, being its presentation 
more common in men (2). It is more common in regions 
of Eastern Europe, East Asia, and Latin America, mainly 
due to the diet characteristics of these populations and 
a high rate of Helicobacter pylori infection (3). According 
to data from the Global Cancer Statistics (GLOBOCAN), 
in 2020, Colombia had 8,214 new cases of GC (7.3% of 
total cases) with a 5-year prevalence of 22.82 cases per 
100,000 inhabitants; being in Colombia, the leading cause 
of mortality secondary to cancer (6,451 cases, 11.7% of the 
total deaths) (2). Recently, a clinical practice guideline for 
primary and secondary prevention and early diagnosis of 
gastric cancer was published in Colombia. However, there 
are no recommendations on screening for this neoplasm 
in the general population in asymptomatic patients. In 
addition, in the cases of patients with first-degree relatives 
with gastric cancer, they mention that there is no evidence 
either for or against doing an active search through upper 
digestive endoscopy, so cases must be individualized (4).

Most GC are adenocarcinomas, which can be divided 
into two groups depending on whether the tumor is in 
the cardia region (5). These entities differ in risk factors, 
carcinogenesis, and epidemiological patterns (6). During 
the last decades, the histological classification of Lauren, 
with the classification of intestinal, diffuse, and mixed type 
GC, has been the most straightforward and most robust 
classification for the clinical, endoscopic, and therapeutic 
approach of patients with GC (7).

The presentation of GC cancer in those younger than 
30 years is uncommon. However, the incidence increases 
rapidly and steadily after this decade to reach the highest 
rates in the older age groups (8). The definition of early-
onset gastric cancer (EOGC) is controversial, and there is 
no consensus on the cut-off age. Our study had a cut-off 
of 40 years because this was used by Gomez et al. (9), who 
studied a population like ours, in addition to other reports 
worldwide (10,11).

The incidence and clinicopathological characteristics 
of EOGC are not relatively well defined. According to 
the Surveillance, Epidemiology, and End Results (SEER) 
database, a continuous increase in the rate of EOGC has 
been observed since 1995, now being over 30% of GC cases 
in the United States (12). The incidence varies depending 
on the population studied and is between 2% to 15% (13). 
According to some studies, it has been seen that EOGC is 
associated with a more remarkable presentation in women 
and with the presence of diffuse histology; In addition, it is 
unclear if it has a more aggressive behavior than the usual 
GC presentation (14).

For this reason, the objective of this study was to evaluate 
the association between age and clinical, endoscopic, 

and histopathological characteristics of GC at the time of 
diagnosis in a Latin American population.

MATERIALS AND METHODS  

Patients 
A retrospective and descriptive cross-sectional study was 
carried out using the database of the Gastroenterology 
Service of the Clínica Foscal and Clínica Foscal 
Internacional in Bucaramanga, Colombia. A total of 4,041 
esophagogastroduodenoscopies (EGD) were performed in 
the medical centers between January 2016 and December 
2019 under any medical indication. 

The inclusion criterion for the study was patients over 
18 years of age with no previous history of GC in whom 
EGD had been performed as indicated by the Emergency 
Department or Hospitalization Medical Team. The exclusion 
criteria were records of EGD performed on an outpatient 
basis or indicated in an outpatient clinic, a history of human 
immunodeficiency virus (HIV) infection, a history of solid or 
hematological organ transplantation, and treatment with 
immunosuppressive drugs. 

The information was collected in a format specifically 
designed for this study. Among the variables that are 
taken into account are sociodemographic information, 
the presumptive diagnosis considered as an indication 
for the endoscopic procedure (of the International 
Classification of Diseases, tenth edition (ICD-10)), the 
clinical characteristics (symptoms reported by patients 
during  EGD), the macroscopic morphological findings 
represented by the anatomical location of the lesion and 
the endoscopic pattern observed (Paris classification for 
early neoplastic lesions, and Borrmann designation for 
advanced lesions) (15,16), and the microscopic morphology 
according to Lauren's classification (17). A database was 
created with the variables to be studied.

Statistical analysis
Bivariate comparison of the frequency of the clinical, 
endoscopic, and histopathological characteristics of GC was 
performed according to the age at diagnosis before or after 
40 years, in the form of graphs and tables, using frequency 
measures for the qualitative variables and measures of 
central tendency or quartiles for the quantitative variables. 
For all comparisons, an α significance level of 0.05 was 
applied. The χ2 test or Fischer's exact test was obtained 
for comparisons between groups. For all analyses, the 
statistical package Stata 14 (created by StataCorp LLC, 
College Station, Texas, USA) was used.

RESULTS

In total, 259 cases of de novo GC were included in the 
study. The median age was 62 years at diagnosis, with 
an interquartile range (IQR) between 49 and 73 years. 36 
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patients (13.9%) were 40 years old or younger, compared 
with 223 patients older than 40 years. GC was found more 
frequently in men (n=149, 57.53%) than in women (n=110, 
42.47%). However, it was evidenced with a statistical 
difference that in patients under 40 years of age (36 cases), 
the prevalence of GC diagnosis was lower in men ([PR, 95% 
CI] = 0.53 [0.29-0.97]). Family history of GC or any other 
neoplasm was not associated with our population's higher 
prevalence of GC.

Among the most common symptoms reported were 
dyspepsia (n=157, 60.6%), weight loss (n=113, 43.62%), 
and abdominal pain (n=108, 41.69%). Other symptoms 
were gastrointestinal bleeding, anemia syndrome, 
vomiting, dysphagia, ascites, and abdominal mass (Table 
1). When performing the statistical analysis of symptoms 
in the population under 40 years of age, it was shown that 
the presence of vomiting ([PR, 95% CI] = 2.24 [1.18- 4.26]) 
and ascites are associated with a higher risk of having GC 
([PR, 95% CI] = 3.67 [1.91- 7.04]).

During the endoscopic procedure, it was evident that 
the neoplasms were located in most of the patients in the 
body (n=167, 64.47%) and antrum (n=132, 50.96%). When 
comparing by age group, it was statistically significant 
that patients under 40 years of age will have a location 
more commonly in the gastric body ([PR, 95% CI]=2.28 
[1.04-5.01]). In the endoscopic classification of the lesion, 
most of the lesions were advanced (n=253, 97.68%), 
with the Borrmann III classification being more prevalent 

(n=124/253, 49.01%). It was evident that in patients under 
40 years of age with GC, it was less likely to be of Borrmann 
II classification ([PR, 95% CI] = 0.23 [0.06-0.94]); but on 
the contrary, patients younger than 40 years were more 
likely to have a Borrmann IV endoscopic lesion ([PR, 95% 
CI]=1.89 [1.03-3.46]). Histological analysis showed that 
most patients presented intestinal-type characteristics 
(n=139, 53.66%); however, when comparing patients with 
early-onset GC, it was found that this population was more 
likely to have diffuse-type histology ([PR, 95% CI]=7.16 
[2.85-17.99]) or mixed ([PR, 95% CI]=7.32 [2.33-22.94]) 
than in patients older than 40 years (Table 2).

DISCUSSION 

GC is frequently diagnosed in the middle age and elderly, 
with a peak incidence between 50 and 70 years (18). Our 
study found that 13.9% of GC cases were developed in a 
population aged 40 years or younger. Gomez et al.(9) set a 
study in a population like ours and reported a percentage 
of 8.8% of EOGC. It has been suggested that EOGC has 
different clinical characteristics and tumor behavior than 
GC in older adults. 

In our study, it is evident that the percentage of cases 
of EOGC is higher in the female population (58.3%), which 
is consistent with previous studies, such as that of Hsieh 
et al.(19), where they analyzed a sample of 1815 cases of 
GC with 115 cases of EOGC, reporting that 60% (n=69) of 

Table 1. Clinical characteristics of gastric cancer patients.

Variables ≤ 40 years (n=36) > 40 years (n=223) Prevalence Ratio (PR, 95% CI) p

Clinical characteristics

Sex

Woman (n=110) 21 (58.33) 89 (39.31) * *

Men (n=149) 15 (41.67) 134 (60.09) 0.53 (0.29-0.97) 0.03

Family history

Gastric cancer (n=18) 4 (11.11) 14 (6.28) 1.67 (0.66-4.21) 0.23
Another type of cancer 
(n=31) 1 (2.78) 30 (13.45) 0.21 (0.03-1.48) 0.07

Symptoms

Dyspepsia (n=157) 21 (58.33) 136 (60.99) 0.90 (0.48-1.65) 0.44

Weight loss (n=113) 16 (44.44) 97 (43.50) 1.03 (0.56-1.90) 0.52

Abdominal pain (n=108) 20 (55.56) 88 (39.46) 1.75 (0.95-3.21) 0.052

Digestive bleeding (n=50) 4 (11.11) 46 (20.63) 0.52 (0.19-1.41) 0.13

Anemic syndrome (n=47) 7 (19.44) 40 (17.94) 1.09 (0.51-2.33) 0.49

 Vomiting (n=38) 10 (27.78) 28 (12.56) 2.24 (1.18-4.26) 0.017

Dysphagia (n=17) 1 (2.78) 16 (7.17) 0.41 (0.06-2.79) 0.28

Ascites (n=16) 7 (19.44) 9 (4.04) 3.67 (1.91-7.04) 0.003

Abdominal mass (n=8) 2 (5.56) 6 (2.69) 1.85 (0.53-6.38) 0.3
*In some variables, there was no Prevalence Ratio (PR) calculation and statistical p-value because they were used as a compared variable or there was no 
comparison group.
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these cases occurred in the female population. Similarly, a 
prospective study with a European population found that 
it was statistically more common to find cases of EOGC in 
women (57%, p=0.004) (20).

GC is considered to develop due to a combination 
of genetic and environmental factors, with hereditary 
involvement in less than 3% of GC cases, being most genetic 
alterations acquired (21). Setia et al. (22) recently conducted a 
cohort study studying genomic alterations in patients with 
EOGC. The study showed genetic changes in 69 genes, 
with the mutation in TP53 being the main one (63%), 
followed by changes in the CDH1 gene (together with 
TP53 in 12.3% of cases and without TP53 in 9.9%). In our 
study, no association was found between the appearance 
of EOGC and a family history of GC or another neoplasm. 
Bergquist et al. (12) survey is one of the most extensive 
registry studies, with cross-sectional data on risk factors 
and detailed genomic analysis for GC. They reported a 
lack of association of GC risk factors in general (smoking, 
diabetes, obesity, alcoholism) with the presentation of 
EOGC. The effect of the interaction of H. pylori with the 
gastric mucosa is one of the most critical factors thought 
to be involved in the development of GC in the young 
population (1). Masuda et al. (23) found that the presence 
of EOGC correlates with H. pylori but not with family or 
genetic background. There are contradictory data, such 
as the study by Marcos-Pinto et al. (24), which showed that 

first-degree relatives of patients with EOGC have different 
phenotypic and molecular profiles. Their research reported 
that H. pylori (vacA s1 and vacA m1 strains) was present in 
82% of cases (versus 62% in controls, p= 0.004).

The most frequent symptoms found in our study 
population were dyspepsia, weight loss, and abdominal 
pain. Alarm symptoms, accompanied by dyspeptic 
symptoms, have a diagnostic role by indicating the 
possible presence of a neoplasm. Further, when they are 
present at the time of diagnosis in patients with GC, they 
usually suggest the location and aggressiveness of cancer, 
indicating, in most cases, poor prognosis (25). In our study, 
vomiting and ascites were statistically significantly more 
frequent in the population under 40 years of age. Braga-
Neto et al.(26) conducted a six-year prospective cohort 
study in patients with EOGC (n=41) and older patients 
with GC (n=166). They reported that the most prevalent 
symptoms in young patients were abdominal pain (90.2%), 
weight loss (75.6%), and vomiting (65.9%). As in our study, 
ascites finding was more common in the young population 
group; however, it was not statistically significant.

In the patients included in our study, it was evidenced 
that the anatomical location of the tumor predominated in 
the body and the antrum of the stomach for all patients. 
In young adults, a significantly higher proportion of lesions 
were found in the gastric body. In the meta-analysis carried 

Table 2. Endoscopic and histological characteristics of gastric cancer patients.

Variables ≤ 40 years (n=36) > 40 years (n=223) Prevalence Ratio (PR, 95% CI) p

Anatomical location of the lesion+

Cardia region (n= 32) 3 (8.33) 29 (13.00) 0.65 (0.21-1.98) 0.31

Fundus (n=33) 8 (22.22) 25 (11.21) 1.96 (0.98-3.92) 0.064

Body (n=167) 29 (80.56) 138 (61.88) 2.28 (1.04-5.01) 0.02

Antrum (n=132) 22 (61.11) 110 (49.33) 1.51 (0.81-2.82) 0.12

Endoscopic classification of the lesion

Early lesions (n=6)

Type 0-I (n=0) - -

* *Type 0-II (n=2) - 2 (0.90)

Type 0-III (n=4) - 4 (1.79)

Advanced lesions (n=253)

Borrmann I (n=6) - 6 (2.76) * *

Borrmann II (n=52) 2 (5.56) 50 (23.04) 0.23 (0.06-0.94) 0.01

Borrmann III (n=124) 19 (52.78) 105 (48.39) 1.22 (0.66-2.23) 0.32

Borrmann IV (n=71) 15 (41.67) 56 (25.81) 1.89 (1.03-3.46) 0.03

Histological type  of the lesion

Intestinal (n=139) 5 (13.89) 134 (60.09) * *

Diffuse (n=101) 26 (72.22) 75 (33.63) 7.16 (2.85-17.99)
<0,001

Mixed (n=19) 5 (13.89) 14 (6.28) 7.32 (2.33-22.94)
*In some variables, there was no Prevalence Ratio (PR) calculation and statistical p-value because they were used as a compared variable or there was no comparison group. 
+Numbers do not add up in the anatomical location of the lesion since patients might be included in more than one cell.
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out by Kong et al. (27) regarding tumor location in patients 
with GC, six studies with 7,131 patients were included. 
The proportion of young patients with a tumor located 
in the middle third of the stomach (29.22%, 371/1,270 
versus 22.95%, 1,345/5,861; pooled OR 1.66; 95% CI: 
1.43–1.92; p<0.00001) was reported to be significantly 
higher than in older patients. Most patients, regardless 
of age, endoscopically presented advanced-stage lesions, 
predominantly Borrmann classification type III (n=124) and 
type IV (n=71). From our analysis, according to the age at 
presentation of GC, it can be considered that patients were 
less likely to find Borrmann II type lesions and, conversely, 
more likely to present Borrmann IV type lesions. In the study 
by Isobe et al. (28), Borrmann IV lesions were more frequent 
in patients younger than 40 years (n=169) (23.7 versus 
9.5%, p <0.0001), while Borrmann lesions 0, I, and II were 
more common in patients older than 40 years (n=3649) 
(36.7 versus 46.2%, p=0.016; 0 versus 2.4%, p=0.042; 
6.5 versus 11.8%, p=0.035, respectively). Similarly, in the 
meta-analysis by Kong et al. (27), Borrmann IV classification 
was more common in young patients (11.06%, 206/1,863 
versus 7.96%, 470/5,908; pooled OR 1.66; 95% CI: 1.24–
2.23; p<0.0007).

The histological analysis of this study found that 
according to Lauren's classification, patients with EOGC 
have a higher diffuse or mixed-type histology prevalence. 
This finding is consistent with previous studies, such as the 
one by Braga-Neto et al. (26), in which diffuse infiltrative 
histology was more common in young patients than 
in older patients (70.70% versus 33.70%, respectively; 
p<0.001). Similarly, Hsieh et al. (19) also showed in their 
study that the presence of diffuse histology was more 
common in patients under 40 years of age (55.6% versus 
27.7%; p < 0.0001).

This study is of great importance as it shows that the 
percentage of de novo EOGC is remarkable. However, the 
demographic information on this disease is unknown 
in our country. This article is the first report on EOGC in 
the population of northeastern Colombia and the second 
in Colombia (9). This study had limitations in its conduct 
and analysis. First, due to its cross-sectional nature, it 
is impossible to give conclusions with more statistical 
weight regarding the association of factors. This is why 
new longitudinal studies with larger sample sizes, levels of 
evidence, and degrees of recommendation are justified. 
Similarly, our study was conducted only with hospitalized 
patients with symptoms or signs that warranted EGD, so 
we did not include asymptomatic patients. In addition, 
in our research, the analysis of endoscopic results was 
predominant, so no tumor extension or staging variables 
were obtained, which we consider being of great interest 
in patients with EOGC in subsequent studies.

We can conclude that this study made an approximation 
to the characteristics of the EOGC in Latin America. We 
report that in our population, EOGC is more common 
in women, with a preferred anatomical location in the 
body of the stomach, with Borrmann IV classification and 

diffuse-type histology being more likely. Expanding the 
research horizon also toward the young population and 
implementing strategies to prevent, control, and detect 
this disease early is essential in the future.
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