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HIGHLIGHTS

e Due to the intermediate prevalence
of gastric cancer in Brazil, this
study aimed to determine the
prevalence of gastric cancer and
especially its precursor lesions in
individuals undergoing routine upper
gastrointestinal endoscopies at a
tertiary hospital in Brazil.

This study evaluated diagnostic upper
endoscopies in patients older than

40 years old during a year period,
using the operative link on gastritis
assessment (OLGA) classification

by a pathologist specialized in
gastrointestinal pathology.

The studied had found correlations
between dysplastic and neoplastic
lesions and male sex, age >80
years and the prevalence of chronic
atrophic gastritis and intestinal
metaplasia, and age 40-49 years
and the prevalence of Helicobacter
pylori infection.

The group of patients that were
suggested to be at higher risk of
dysplastic lesions need further
prospective studies to formulate
prevention strategies.
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ABSTRACT — Background — The late diagnosis of gastric cancer, which is
usually diagnosed via upper digestive endoscopy, may be attributed to
the failure to detect precursor lesions. This study aimed to determine the
prevalence of gastric cancer and its precursor lesions in individuals under-
going routine upper gastrointestinal endoscopies at a tertiary hospital in
Brazil. Methods — Patients aged >40 years who had undergone diagnostic
endoscopic examinations in 2017 at our institution were included in this
retrospective cross-sectional study. We exclude patients with more than
one examination in the time-period, without gastric biopsies, and those
with autoimmune atrophic gastritis and history of gastric surgery. The his-
topathological findings were reviewed by two gastrointestinal pathologists.
The Operative Link on Gastritis Assessment (OLGA) classification was used
in cases wherein gastric mapping was performed. Descriptive statistical
analysis for the diagnostic findings of the malignant precursor lesions and
gastric cancer was performed using Chi-square test. Statistical significance
was set at P<0.05. Results — Among the 1,071 patients (64.6% females; age
60+10.4 years old) who underwent endoscopic examinations, 277 (25.9%)
were diagnosed with malignant precursor lesions or cancer, three (0.3%)
dysplastic lesions, and 12 (1.1%) neoplasms. A total of 888 patients under-
went gastric mapping; OLGA 1II and IV stages were observed in 46 (5.2%)
patients. Chi-square test revealed significant correlations between dysplas-
tic and neoplastic lesions and male sex, age >80 years and the prevalence
of chronic atrophic gastritis and intestinal metaplasia, and age 4049 years
and the prevalence of Helicobacter pylori infection. Conclusion — Precur-
sor lesions for gastric cancer were observed in up to 25% of the patients,
with a predominance of low-risk lesions. Further prospective studies must
be conducted to evaluate the risk of gastric cancer in individuals with pre-
cursor lesions and formulate prevention strategies.

Keywords — Gastric cancer; chronic atrophic gastritis; intestinal metaplasia;

dysplasia; upper digestive endoscopy.
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INTRODUCTION

Adenocarcinoma, the most prevalent type of gas-
tric neoplasm, accounts for approximately 90% of
all cases of gastric cancer (GCO)™. First described by
Pelayo-Correa in 1988?, the carcinogenesis of GC
progresses sequentially. Repeated injury to the nor-
mal mucosa leads to chronic gastritis, which subse-
quently evolves into chronic atrophic gastritis (CAG),
intestinal metaplasia (IM), dysplasia, and carcinoma.
Chronic Helicobacter Pylori (HP) infection, classified
as a group 1 carcinogen for GC by the World Health
Organization since 1994%, has been identified as the
main etiological agent activating this cascade. Interac-
tion between several factors related to the bacteria,
host, and environment results in HP-induced chronic
inflammation and subsequent carcinogenesis.

The presence of CAG and IM have been linked
with the risk of developing GC. For instance, the risk
of developing GC is low in cases wherein CAG and
IM are restricted to the antrum, whereas it is high
when these changes extend to the gastric body or
are present outside the cardia®>. Other characteris-
tics, such as a family history of GC, residing in areas
with a high prevalence of GC, ethnicity®, histologi-
cal findings of dysplasia, and stages III and IV of the
Operative Link on Gastritis Assessment (OLGA) or
Operative Link on Gastric Intestinal Metaplasia As-
sessment system® | increase the risk of cancer. The-
refore, Endoscopic Societies worldwide recommend
screening high-risk patients and establishing criteria
for follow-up based on these characteristics®”®,

GC, one of the five malignant tumors with the
highest incidence in Brazil, is associated with a high
mortality rate®. GC is the fifth most commonly oc-
curring type of cancer across the globe. Moreover,
according to Global Burden of Disease data from the
Institute for Health Metrics and Evaluation and the
Global Cancer Observatory report’”, it ranks fourth
in terms of mortality, accounting for approximately
769.000 deaths. The high mortality rate for GC may
be attributed to its late diagnosis, as only 5-20% of
cases are diagnosed early in Brazil and most Western
countries. Increasing the detection rate of preneo-
plastic lesions, such as CAG and IM, and identifying
patients at high risk of developing GC who require
adequate follow-up could facilitate the early diagno-
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sis of GC. However, few studies have evaluated the
prevalence of preneoplastic gastric lesions in Brazil
despite the available evidence. Moreover, the syste-
matization of biopsies has not been performed, whi-
ch hinders the formulation of preventive measures,
such as screening, that can be performed routinely
for colorectal cancer®1®, Therefore, this study ai-
med to assess the prevalence of GC and its precursor
lesions at a tertiary Digestive Endoscopy Unit (DEU)
in Southern Brazil.

METHODS

The data extracted from the electronic records of
the DEU and the archives of the Pathology Unit of
the Clinics Hospital Complex of the Federal Univer-
sity of Parana (CHC-UFPR), a tertiary public hospital
in Southern Brazil, were used in this retrospective
cross-sectional study. A total of 2.000-5.000 examina-
tions are conducted annually at the DEU.

Convenience sampling was performed by re-
viewing the reports of the upper gastrointestinal en-
doscopy (UGIE) conducted at the DEU/CHC-UFPR
in 2017. All endoscopic examinations were perfor-
med by a trainee endoscopist using the gastrosco-
pes Olympus® GIF-Q150 (9.8 mm diameter) and
Fujinon® EG-530WR (9.3 mm diameter) with white
light under the supervision of an experienced endos-
copist. Chromoendoscopy with indigo carmine was
used only in cases with lesions that were suspec-
ted to be malignant. Patients aged >40 years who
were scheduled to undergo diagnostic UGIE were
included in this study. The exclusion criteria were
as follows: absence of gastric biopsies, autoimmu-
ne atrophic gastritis, history of gastric surgery, emer-
gency examinations (owing to upper gastrointestinal
bleeding, nasoenteral tube positioning, and drop in
hemoglobin count without externalization), inade-
quate preparation, and examinations conducted for
therapeutic purposes or follow-up of gastric lesions.
The most recent examination was selected if the pa-
tients had undergone more than one UGIE in 2017.

The patients were classified according to age, sex,
presence of HP infection, and the endoscopic and
histopathological findings of the lesions suspected to
be preneoplastic lesions (CAG, IM, or dysplasia) and
neoplasia®'”. Patients who had undergone individu-
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alized biopsies (properly identified in biopsy vials)
of the gastric antrum and body were included in the
gastric mapping subgroup. The OLGA system®!”
was used to determine the extent of preneoplastic
lesions in this subgroup. All patients had at least four
biopsies’ samples, two in the gastric antrum and two
in the gastric body, but some patients had also biop-
sies from the incisura angularis.

The biopsies performed after assessing the pre-
sence of endoscopic findings were reviewed by two
pathologists specializing in gastrointestinal diseases
in the case of patients with suspected precursor le-
sions and GC. Biopsies were classified based on the
presence or absence of CAG, IM (complete and in-
complete), dysplasia (low- or high-grade), GC and
HP (Giemsa staining). The GC stage was classified as
early or advanced.

The ages of the patients are presented as mean,
median, minimum and maximum values, and stan-
dard deviation. Categorical variables are presented
as frequencies and percentages. The chi-squared test
was used to analyze the association between two ca-
tegorical variables. Statistical significance was set at
P<0.05. All statistical analyses were performed using
Stata/SE software, version 14.1 (StataCorp LLC, Colle-
ge Station, Texas, USA).

This study was approved by the local Ethical
Committee (18583119.5.0000.00906).

RESULTS

Among the 2.243 consecutive patients who un-
derwent endoscopic examinations for various indica-
tions, 1.112 patients were included after the applica-
tion of the exclusion criteria (TABLE 1). In addition,
patients with histopathological specimens that could
not be analyzed owing to poor quality were also ex-
cluded from the analysis. Thus, 1.071 patients aged
40-97 years (mean age: 60 years, 64.0% females)
were included in the final analysis. More than half of
the patients were aged 50-70 years (63.1%). TABLE 2
presents the demographic findings.

In total, 888 out of the 1.071 patients underwent
histological mapping (histological differentiation of
material obtained from the gastric body and antrum),
thereby facilitating the determination of the extent
of preneoplastic lesions and the application of the

TABLE 1. Total excluded examinations and reason for exclusion of
individuals who underwent consecutive endoscopic examinations.

Number of

o,
examinations e

Grounds for exclusion

Without biopsy 613 54.2%
Therapeutic endoscopies 182 16.1%
Gastrectomy 152 13.4%
Emergency examinations 82 7.2%
Other 63 5.6%
Material lost or not analyzable 39 3.5%
Total 1,131 100.0%

TABLE 2. Age and sex of the consecutive individuals with
histopathological alterations who underwent endoscopic examinations
(n=1,071).

Variable Classification Result*

Age (years) 60+10.4 (40-97)

40-49 187 (17.5)
50-59 348 (32.5)
Age group 60-69 328 (30.6)
70-79 173 (16.2)
>80 &6 (3.9)
Female 692 (64.6)
Sex
Male 379 (35.4)

*Mean = standard deviation (percent).

OLGA system?”. FIGURE 1 shows the histological
grading of gastric atrophy. Advanced OLGA stages
III or IV were observed in 5.2% of patients, whereas
OLGA stages I or Il were observed in 20.6%.

CAG and IM were observed in 25.9% and 20.9%
of the patients, respectively. Low-grade dysplastic
lesions were observed in three patients. Twelve pa-
tients were diagnosed with GC, among whom two
(16.6%) had early-stage GC. TABLE 3 presents the
prevalence of all alterations identified in the pre-
sent study.

TABLES 4 AND 5 present the results of the statisti-
cal analyses performed to assess differences between
the groups in terms of sex, age, and presence of
HP infection. The chi-squared test revealed a signifi-
cantly higher prevalence of dysplastic and neoplastic
lesions in male patients. Similarly, the prevalence of
CAG and IM was higher in patients aged >80 years,
and the prevalence of HP infection was higher in
patients aged 40-49 years.
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FIGURE 1. Gastric atrophy grading. A - normal antral mucosa, B - normal oxyntic mucosa. C, D - mild, non metaplastic atrophy of antrum (C) and
corpus (D). Glands are diminished in number and lamina propria is more visible. Cases with up to 30% atrophy (mean for all fragments) were
classified as mild. E, F - moderate atrophy of antrum (E) and corpus (F) with intestinal metaplasia. There is substitution of normal antral and oxyntic
glands by intestinal type epithelium with goblet cells. In the corpus, there is also pseudopyloric metaplasia. Cases with 30-60% atrophy (mean for
all fragments) were classified as moderate. G, H - severe atrophy of antrum (G) and corpus (H), with intestinal metaplasia. The mucosa is almost
entirely atrophic and metaplastic. Cases with >60% atrophy were classified as severe atrophy.

-,.,:i-— = D e 5 r -

TABLE 3. Histopathological alterations observed in the individuals
who underwent endoscopic examinations (n=1,071).

DISCUSSION

Variable n (% . .

- - — (%) Precursor lesions of GC have garnered an in-
Chronic atrophic gastritis 277 (25.9) . . .

, _ creasing amount of interest as the prevention of the-
Intestinal metaplasia 224 (20.9) lesi ) he odds of carly di ) q
Complete intestinal metaplasia 123 (11.5) s¢ esmns(_ glcreases the odds of carly diagnosis an

s . . o
Incomplete intestinal metaplasia 109 (10.2) treatment™®. The early diagnosis of GC has a positive

Dysplastic and neoplastic lesions effect on public health as it decreases mortality and

Low-grade dysplasia 3(0.3) preserves the resources necessary for the treatment
High-grade dysplasia 0(0) of neoplasms in advanced stages"™®. A total of 1.071
Early gastric cancer 2(0.2) patients (64.6% females, average age: 60+10.4 years)
Advanced gastric cancer 10 (0.9) underwent endoscopic examinations in the present
Helicobacter pyloriinfection 355 (33.1) study. Malignant precursor lesions or cancer were de-

TABLE 4. Association between age and preneoplastic and neoplastic gastric lesions with histopathological alterations in individuals who underwent
endoscopic examinations (n=1,071).

Age (years)
Variable 40-49 50-59 60-69 70-79 >80
(n=187) (n=348) (n=328) (n=173) (n=35)

Overall result 36 (19.3) 81(23.3) 85 (25.9) 65 (37.6) 18 (51.4) <0.001
Chronic atrophic gastritis 34 (18.2) 77 (22.1) 84 (25.6) 64 (37) 18 (51.4) <0.001
Intestinal metaplasia 27 (14.4) 62 (17.8) 68 (20.7) 53 (30.6) 14 (40) <0.001
Complete intestinal metaplasia 16 (8.6) 37 (10.6) 34 (10.4) 28(16.2) 8(22.9) 0.034
Incomplete intestinal metaplasia 11 (5.9) 27 (7.8) 37 (11.3) 27 (15.6) 7 (20) 0.003
Helicobacter pylori infection 80 (42.8) 122 (35.1) 107 (32.6) 35(20.2) 11(31.4) <0.001
Dysplastic and neoplastic lesions 2(1.1) 4(1.1) 5(1.5) 3(1.7) 1(2.9) —

Chi-square test, P<0.05. (—) Test not applicable because of the low frequency of these combinations. Note: Findings of intestinal metaplasia, classified as
complete or incomplete, may overlap. For example, an individual may present both complete and incomplete forms.
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TABLE 5. Gender and alterations in Gastrointestinal Upper Endoscopies
(n=888).

Sex

Variable

Female Male
(n=579) (n=309)

166 (24) 119(31.4) 0.009
166 (24)  111(29.3) 0.058
133(19.2)  91(24)  0.065

Overall result
Chronic atrophic gastritis
Intestinal metaplasia

Complete intestinal

. 75(10.8) 48(12.7) 0.370
metaplasia

Incomplete intestinal 64 (9.2) 45(119) 0174

metaplasia

OLGA

0 442 (76.3) 217 (70.2)

1711 109 (18.8) 74 (23.9)

/v 28 (4.8) 18(5.8) 0.138
H. pylori presence 233 (83.7) 122(32.2) 0.623

Dysplastic and neoplastic

lesions 1(0.1) 14(3.7)  <0.001

*Chi-square test, P<0.05. (—) Test not applicable because of the low
frequency of these combinations.

tected in 25.9% of these cases. Gastric mapping per-
formed according to the ESGE guidelines revealed
OLGA stages III and IV in 5.2% of patients. Further-
more, the chi-squared test revealed statistically signifi-
cant correlations between male sex and the presence
of dysplastic and neoplastic lesions and between age
>80 years and the presence of CAG and IM.

The prevalence rates of CAG and IM were 25.9%
and 20.9%, respectively, in the present study. Howe-
ver, the global prevalence rates of CAG and IM are
16.2% and 13.2%, respectively. Thus, the prevalence
rates of these lesions vary based on the incidence
of GC in each country, as they are proportionally
higher in places with a higher GC incidence. The
prevalence rates of CAG and IM were 26.7% and
16.2%, respectively, in regions with a high incidence
of GC. In contrast, the prevalence rates of CAG and
IM were 7.3% and 7.7%, respectively, in regions with
a low or moderate incidence of GC". Previous stu-
dies conducted in Brazil have reported prevalence
rates of 3% and 15% for CAG and IM, respectively'®.
Therefore, a separate analysis must be conducted for
each state to properly assess the risk, considering the
proportion of the country and differences in access
to healthcare across Brazil.

The first study with the largest sample size on the
prevalence of these lesions was conducted in 2015

in Sweden, a country with a low incidence of GC*”,
A total of 405.172 patients who had undergone UGIE
with gastric biopsies between 1979 and 2011 were
followed up in this study®”. The prevalence rate of
CAG was 4.2%“”. Another study conducted in the
USA in 2015 that included 895.323 participants re-
vealed that the prevalence rate of CAG was 12.8%.
Few studies have investigated the prevalence of pre-
neoplastic gastric lesions in South America®+1021.22 A
study conducted in Venezuela in 2007 that included
2.200 participants revealed that the prevalence rate
of CAG was 15%. The prevalence rate of CAG in
Brazil has been reported to be moderate®?; however,
previous studies conducted in Brazilian states other
than Parand have reported that the prevalence rate
of CAG ranges from 16.7-30.18%"'%*>_ The present
study is the first to investigate the prevalence of the-
se lesions in the State of Parana, Brazil.

Only three patients (0.3%) had low-grade dys-
plastic lesions in the present study. This finding is
consistent with the findings of most previous studies,
which have reported prevalence rates of <1% (for
instance, the Swedish study [0.6%] cited above)™®”.
The prevalence rates observed in the present study
were lower than those reported in the study con-
ducted by Plummer in 2007 in Venezuela (6%)%.
However, unlike the present study, which was a re-
trospective study that analyzed consecutive UGIEs
conducted at the DEU/CHC-UFPR, the study conduc-
ted by Plummer was prospective, which may have
influenced the endoscopic analysis.

Twelve cases of GC were identified in the present
study, among which 16.6% were detected early. On
average, GC is detected during early stages in 5-20%
of cases in the Western world?2?. Although only
two cases were identified in the present study, this
was the highest rate (16.6%) reported among studies
conducted in Brazil (0-15.8%)11132227,

The present study demonstrated that the preva-
lence of preneoplastic lesions (GCA and IM) incre-
ases significantly with age and that the presence of
HP was associated with more advanced OLGA stages
(ITT and TIV). Hence, older age is an important risk
factor for the development of preneoplastic lesions.
The time of contracting HP infection may also have
played an important role, as most infections occur
during childhood®V.
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The stage of CAG was classified according to the
OLGA system in cases wherein the site from which
the gastric sample was obtained (body or antrum)
could be identified. Although the total percentage of
patients with advanced OLGA stages was only 5.2%,
a higher probability of the incidence of IM in patients
with the most advanced stages of CAG was demons-
trated, reinforcing the validity of the Pelayo-Correa
carcinogenic cascade®. The low prevalence of ad-
vanced OLGA stages may be attributed to the quality
of gastric sampling. The sensitivity of the protocol for
more advanced stages can be increased by obtaining
a greater number of fragments than usual.

The OLGA system stratifies patients into catego-
ries at high and low risk of developing GC, thereby
enabling the initiation of endoscopic follow-up (GC
surveillance) for those at higher risk. However, the
OLGA system is considered a less sensitive strate-
gy for the risk stratification of GC. The most recent
ESGE guidelines®, which have made broader recom-
mendations, propose follow-up for a larger group
of patients, including those with non-extensive IM,
with the following characteristics: incomplete type,
first-degree relatives with GC, history of autoimmu-
ne gastritis, and persistent HP infection. Thus, the
number of patients indicated to undergo endoscopic
follow-up will increase if the criteria proposed by the
ESGE are considered.

The number of patients indicated to undergo
follow-up based on the ESGE guidelines and OLGA
system (only stages III and IV) were compared in
the present study. In the subsample of patients who
underwent OLGA staging (n=888), stages 0, I, and II
(low-risk for GC) accounted for 842 cases, whereas
stages 1II and IV (high-risk for GC) accounted for 46
cases. However, 65 patients in the low-risk group
who were not indicated to undergo follow-up accor-
ding to the OLGA system had incomplete IM. The
number of patients indicated to undergo follow-up
increased from 46 to 111, indicating a 2.4 — fold in-
crease when only one of the criteria proposed by the
ESGE for non-extensive IM was considered.

The latest consensus on HP infection recommen-
ds follow-up only for patients with OLGA stages III
and TV@, This is the only Brazilian guideline recom-
mending the follow-up of preneoplastic gastric le-
sions at present. The adoption of broader criteria for
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GC risk stratification could increase the number of
patients under surveillance, thereby increasing the
early diagnosis of GC.

A slight tendency toward a higher prevalence
rate of preneoplastic lesions was observed in males.
Similarly, dysplastic and neoplastic lesions were ob-
served significantly more frequently in males. Simi-
lar findings have been reported in males in a 2014
study that conducted a systematic review and me-
ta-analysis of studies on the prevalence of GC and
its preneoplastic lesions published between 1980
and 20129, The present study revealed a statisti-
cally significant correlation between male sex and
the higher incidence of dysplastic precursor lesions,
which is similar to the findings of a previous Brazi-
lian study conducted in Piaui that was concordant
with the national gastric cancer rates®'?. However,
this finding differs from those of other studies con-
ducted in Brazil®'.

The present study was limited by its retrospective
and single-center design. Although the sample size
was small, the preset study provided real-life data
over a year via a high-volume endoscopy service.
Another limitation was the limited number of chro-
moscopies performed and the lack of magnification;
however, this study represents how most endosco-
pic examinations are performed clinically in Brazil.
Furthermore, two endoscopists and two pathologists
performed the study.

The present study demonstrated a high preva-
lence of malignant gastric precursor lesions among
patients undergoing endoscopic examinations at a
tertiary hospital. In addition, a predominance of le-
sions with a low risk of progression to GC was also
observed. The prevalence of advanced malignant le-
sions was higher among the patients diagnosed with
GC. These data suggest that screening and follow-up
of gastric precursor lesions may positively impact pu-
blic health, thereby highlighting the requirement for
implementing preventive measures. Increasing the
number of early diagnoses could help reduce costs
and improve the quality of life of the general po-
pulation. This study raises questions regarding the
requirement for systematization of tests and biopsies
among patients undergoing upper digestive endos-
copies in Brazil for the screening and follow-up of
gastric lesions that are precursors of neoplasia.
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RESUMO — Contexto — O diagnostico tardio do cincer gastrico, que geralmente € diagnosticado por endoscopia digestiva alta, pode ser

atribuido a falha de diagnostico de lesdes precursoras. Este estudo teve como objetivo determinar a prevaléncia de cancer gastrico
e suas lesdes precursoras em individuos submetidos a endoscopias gastrointestinais altas de rotina em um hospital terciario no
Brasil. Métodos — Pacientes com idade >40 anos que foram submetidos a exames endoscopicos diagnosticos em 2017 em nossa
instituicao foram incluidos neste estudo transversal retrospectivo. Pacientes que foram submetidos a exames endoscopicos de
acompanhamento, pacientes que nao foram submetidos a bidpsias géstricas e aqueles com gastrite atrofica autoimune e historico
de cirurgia gastrica foram excluidos. Os achados histopatologicos foram revisados por dois patologistas gastrointestinais. A classifi-
cacdo Operative Link on Gastritis Assessment (OLGA) foi usada nos casos em que o mapeamento gastrico foi realizado. A analise
estatistica descritiva para os achados diagnosticos das lesdes precursoras malignas e cincer gastrico foi realizada usando o teste
qui-quadrado. A significincia estatistica foi definida em 7<0,05. Resultados — Entre os 1.071 pacientes (64,6% mulheres; idade 60
+ 10,4 anos) que foram submetidos a exames endoscopicos, 277 (25,9%), trés (0,3%) e 12 (1,1%) pacientes foram diagnosticados
com lesdes precursoras malignas ou cincer, lesoes displdsicas e neoplasias, respectivamente. Um total de 888 pacientes foram
submetidos a mapeamento gastrico; os estigios OLGA 1II e IV foram observados em 46 (5,2%) pacientes. O teste qui-quadrado
revelou correlacoes significativas entre lesoes displasicas e neoplasicas e sexo masculino, idade >80 anos e a prevaléncia de gastrite
atrofica cronica e metaplasia intestinal, e idade 4049 anos e a prevaléncia de infeccao por Helicobacter pylori. Conclusdo — Lesoes
precursoras de cincer gastrico foram observadas em até 25% dos pacientes, com predominidncia de lesdes de baixo risco. Mais
estudos prospectivos devem ser conduzidos para avaliar o risco de cancer gastrico em individuos com lesdes precursoras e formular
estratégias de prevencio.
Palavras-chave — Cincer gastrico; gastrite atrofica cronica; metaplasia intestinal; displasia; endoscopia digestiva alta.
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