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Introduction: Since screening programs for gastric cancer
are not applicable in Western countries, identification and
follow-up of gastric precancerous lesions, such as extensive
intestinal metaplasia (IM), are worthwhile to increase the di-
agnosis of cancer at an early stage. We investigated whether
an optimal age threshold to detect extensive IM in a Euro-
pean country exists. Methods: This was a post hoc analysis
of prospectively collected data in a nationwide study involv-
ing consecutive patients aged between 50 and 65 years who
underwent an upper endoscopy with the standard 5 gastric
biopsies. The presence of extensive (antral and gastric body)
IM on gastric mucosa was considered. Results: Data found
that the prevalence of extensive IM was distinctly higher in
patients aged 60-65 years, with a 2.28-fold increased prob-
ability compared to younger patients. None of the other con-
sidered factors (sex, BMI, smoking habit, first-degree family
history, and symptoms) emerged as an independent predic-
tor of extensive IM in the stomach. Conclusion: When decid-

ing for an occasional gastric cancer screening in Western
populations, the choice of an age range of 60-65 years might
be appropriate, allowing detection of a distinctly high prev-
alence of extensive IM deserving scheduled follow-up.
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Existira um limite de idade ideal para identificacdo
de metaplasia intestinal na mucosa gastrica em
populacdes Ocidentais?
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Resumo

Introdu¢do: Como os programas de rastreio de cancro
gastrico nao se aplicam em populagdes Ocidentais, a
identificacdo e vigilancia de lesées gastricas pré-mali-
gnas, como a metaplasia intestinal (Ml) extensa, sdo valio-
sas ao aumentar o diagnostico de cancro em estadios pre-
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coces. Neste estudo, investigamos se existe um limite de
idade ideal para detetar metaplasia intestinal num pais
Europeu. Métodos: Fizemos uma andlise post-hoc de da-
dos reunidos prospectivamente de um estudo de base
nacional que incluiu doentes consecutivos com idade en-
tre 50 e 65 anos que fizeram endoscopia digestiva alta
com colheita protocolada de 5 biopsias gastricas. A pre-
senca de Ml extensa (antro e corpo) foi avaliada. Resulta-
dos: A prevaléncia de Ml extensa foi significativamente
superior nos doentes com 60-65 anos, com uma proba-
bilidade 2.28 vezes aumentada quando comparado com
doentes mais jovens. Nenhum dos outros potenciais fa-
tores (sexo, indice massa corporal, habitos tabdgicos,
histéria familiar 1° grau de cancro gastrico e sintomas) se
revelou como um fator predictor independente de Ml ex-
tensa gastrica. Conclusédo: Na decisdo de rastreio ocasio-
nal de cancro gastrico em populag¢des Ocidentais a escolha
dointervalo de idade de 60-65 anos pode ser apropriada,
permitindo a detecdo de uma prevaléncia significativa-
mente alta de MI extensa, justificando vigilancia progra-

mada. ©2021 Sociedade Portuguesa de Gastrenterologia

Published by S. Karger AG, Basel

Although its incidence is declining worldwide, gas-
tric cancer remains a frequent cause of cancer-related
mortality. Indeed, this neoplasia is often diagnosed at
an advanced stage, when the 5-year survival is <5% [1].
Moreover, the prevalence is expected to remain high
in the next decade due to the increasing population
ageing [2]. Screening programs were found to dis-
tinctly improve patients’ survival by anticipating a
cancer diagnosis [3]. Nevertheless, screening is appli-
cable only in areas with a high incidence of gastric can-
cer, such as Korea, Japan, and China [4]. In Caucasian
populations, identification and follow-up of gastric
precancerous lesions — atrophy and intestinal meta-
plasia (IM) - is the only practical procedure aimed at
increasing the diagnosis of cancer at an early stage.
Indeed, patients with extensive IM, i.e., diffused on
both antrum and gastric body mucosa, have a distinct-
ly high risk of developing neoplasia and deserve a
scheduled follow-up according to the current guide-
lines [5]. This approach was recently suggested also
for areas with a low incidence of gastric cancer, such
as the USA, at least in population subgroups at an in-
creased risk [6]. Is there an optimal age threshold for
searching for extensive IM on gastric mucosa in West-
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ern countries with a low-intermediate gastric cancer
incidence? We conducted the present study to answer-
ing this clinically relevant question.

This is a post hoc analysis of prospectively collected data. In
detail, a nationwide study involving 24 endoscopy units enrolled
consecutive Italian patients aged between 50 and 65 years between
January 2012 and March 31, 2012 [7]. Patients were referred for
upper endoscopy from general practitioners due to upper gastro-
intestinal symptoms. Those who had previously undergone gas-
troscopy were excluded. All patients underwent endoscopic ex-
amination with standard biopsy sampling to search for Helico-
bacter pylori infection and gastritis staging according to the
updated Sydney System mapping. Briefly, 2 biopsies from the an-
trum, 1 from the angulus, and 2 from the gastric body were used
for both histological and H. pylori infection assessments. For the
purposes of this study, only the presence and distribution of IM on
gastric mucosa were considered. From the original database, infor-
mation on age, sex, BMI, smoking habits, a first-degree family his-
tory of gastric cancer, and the main symptom was acquired. Symp-
toms were categorized as dyspeptic, gastro-oesophageal reflux, or
both.

Data were compared in a univariate analysis using the x* test,
or the Fisher’s exact test, as appropriate. A logistic regression anal-
ysis was performed by using extensive IM in the stomach as the
dependent variable and age, sex, smoking, first-degree family his-
tory of gastric cancer, BMI, and type of symptoms as independent
variables. Age was categorized into the following subgroups: 50—
54, 55-59, and 60-65 years. Patients were considered to have a
normal weight when their BMI was in the range of 18.5-24.9. Sta-
tistical analyses were performed using MedCalc® Statistical Soft-
ware version 19.5.1 (MedCalc Software Ltd., Ostend, Belgium;
https://www.medcalc.org; 2020).

Data for 977 patients were available, including 456
(46.7%) males, 247 (25.3%) smokers, 431 (44.1%) with a
normal BMI, and 113 (11.6%) with a first-degree family
history of gastric cancer (Table 1). At the histological as-
sessment, H. pylori infection was detected in 333 (34.1%)
patients, extensive IM metaplasia was found in 35 (3.6%)
patients, focal IM was found in 187 (19.1%) patients, and
extensive atrophy without IM was found in 51 (5.2%)
cases.

In the univariate analysis, the prevalence of extensive
IM was 2% and 2.8% in patients aged 50-54 and between
55 and 59 years, respectively, and it increased to 5.4% in
those aged 60-65 years, with a statistically significantly
difference (p = 0.014) between patients aged 50-59 and
those aged 60-65 years. In the latter patient group, al-
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Table 1. Distribution of characteristics by age group

Characteristic Age 50-54 years Age 55-59 years Age 60-65 years
(n=296) (n=289) (n=392)
Females 188 (63.5) 180 (62.3) 253 (64.5)
Smoking habit 101 (34.1) 111 (38.4) 135 (34.4)
Family history of gastric cancer 37 (12.5) 27 (9.3) 49 (12.5)
Dyspeptic symptoms 121 (40.9) 128 (44.3) 168 (42.9)
Reflux symptoms 68 (23) 55 (19) 82 (20.9)
Dyspeptic and reflux symptoms 57 (19.2) 57 (19.7) 74 (18.9)
Others 26 (8.7) 24 (8.3) 38 (4.6)
BMI
<185 10 (3.4) 8(2.8) 6 (1.5)
>18.5-24.9 154 (52.0) 114 (39.4) 163 (41.6)
>25-29.9 81 (27.4) 121 (41.9) 169 (43.1)
>30 51(17.2) 45 (15.6) 54 (13.8)

though the values of extensive IM prevalence were higher
in males and in patients with dyspeptic symptoms, as was
the presence of a family history of gastric cancer, a smok-
ing habit, or abnormal weight, the differences were not
statistically significant (Table 2a). Similarly, no differenc-
es emerged in other age groups (Table 2b, ¢). In the mul-
tivariate analysis, only age >60 years was a factor indepen-
dently associated with an increased prevalence of exten-
sive IM (Table 3), with an adjusted OR of 2.28 (95% CI
1.14-4.55).

Gastric cancer remains a neoplasia with a dismal prog-
nosis when diagnosed at an advanced stage [1]. Unfortu-
nately, screening programs successfully implemented in
Asian populations are not practicable in areas with a low-
intermediate incidence. Therefore, identification and
scheduled follow-up of precancerous lesions on gastric
mucosa is a plausible approach aimed at discovering non-
invasive neoplasia or early gastric cancer, and the identi-
fication of high-risk groups would reduce the endoscopic
surveillance burden and related costs [5]. Therefore, we
investigated whether age and some clinical characteristics
predict the presence of extensive IM in the stomach. Our
data found that the prevalence of extensive IM was dis-
tinctly increased in patients aged 60-65 years, with a 2.28-
fold increased risk compared to younger (age 50-59 years)
subjects. None of the other considered factors emerged as
an independent predictor in the multivariate analysis.

From the point of view of potential screening, we fo-
cused our investigation on extensive IM and in subjects

Extensive IM in the Stomach

aged 50-65 years based on some considerations. Among
gastric precancerous lesions, the diagnosis of IM (k =
0.87) is distinctly more accurate than that of atrophy (k =
0.64) [8], and extensive IM harbors a gastric cancer risk
that is twice that of extensive atrophy [9, 10]. Moreover,
IM - but not atrophy - is accurately detected and staged
at virtual chromoendoscopy, with an undoubted advan-
tage for patient selection [11]. Therefore, extensive IM
might represent an appropriate target for secondary pre-
vention of gastric cancer [10]. On the other hand, subjects
with an age ranging from 50 to 65 years could represent
a potential target population for screening. Age >50 years
is the lower threshold recommended by Italian guidelines
for performance of an upper endoscopy in dyspeptic pa-
tients [12]. Moreover, we limited the evaluation to
65-year-old subjects because the gastric cancer incidence
in Italy is 4-5 times higher in subjects aged >70 years [13].
These data were confirmed in a recent study showing that
age >70 years was associated with a 9-fold higher proba-
bility of development of gastric epithelial neoplastic le-
sions in patients with gastric precancerous lesions [14]. It
has been suggested that screening programs for gastric
cancer in intermediate-risk European countries could be
cost-effective if combined with a scheduled screening
colonoscopy starting at 50 years of age [15]. Based on the
data of present study, upper endoscopy could be pro-
posed to 60- to 65-years-old subjects, allowing the iden-
tification of high-risk patients who require a scheduled
follow-up.

In conclusion, upper endoscopy performed at age 60
years in dyspeptic patients allows optimization of the pos-
sibility of detecting extensive IM and identifying the small
(5.4%) patients subgroup in need of a scheduled follow-
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Table 2. Prevalence of extensive IM

a In patients aged =60 years according to other factors (n = 392)

Extensive IM p value
Sex (male/female) 9(6.5)/12 (4.7) 0.4
Smoking habit (yes/no) 9 (6.5)/12 (4.7) 0.4
Family history (yes/no) 3(6.1)/18 (5.2) 0.8
H. pylori (yes/no) 6 (4.6)/15 (5.7) 0.6
Normal BMI (yes/no) 7 (4.1)/14 (6.5) 0.3
Dyspeptic symptoms (yes/no) 12 (7.1)/9 (4.0) 0.2
Reflux symptoms (yes/no) 4(4.9)/17 (5.5) 0.3
Dyspeptic and reflux symptoms (yes/no) 3(3.0)/18 (6.2) 0.2
b In patients aged 55-59 years according to other factors (n = 289)
Extensive IM p value
Sex (male/female) 2 (1.8)/6 (3.3) 0.7
Smoking habit (yes/no) 2 (1.8)/6 (3.4) 0.7
Famil}f history (yes/no) 1(3.7)/7 (2.7) 0.5
H. pylori (yes/no) 5(4.8)/3 (1.6) 0.1
Normal BMI (yes/no) 4(3.5)/4 (2.3) 0.7
Dyspeptic symptoms (yes/no) 2 (1.6)/6 (3.7) 0.3
Reflux symptoms (yes/no) 2 (3.6)/6 (2.6) 0.6
Dyspeptic and reflux symptoms (yes/no) 1(1.2)/7 (3.4) 0.4
¢ In patients aged 50-54 years according to other factors (n = 296)
Extensive IM p value
Sex (male/female) 2(1.8)/4 (2.1) 1.0
Smoking habit (yes/no) 4 (4.0)/2 (1.0) 0.2
Family history (yes/no) 1(2.7)/5(1.9) 0.5
H. pylori (yes/no) 3(3.1)/3(1.5) 0.4
Normal BMI (yes/no) 4(3.5)/4 (2.3) 0.7
Dyspeptic symptoms (yes/no) 3(2.5)/3(1.7) 0.7
Reflux symptoms (yes/no) 2(2.9)/4(1.8) 0.6
Dyspeptic and reflux symptoms (yes/no) 0(0)/6 (2.8) 0.2
Values are presented as numbers (%).
Table 3. Predictors of extensive intestinal metaplasia in the multivariate analysis
Factor Raw data OR Adjusted OR 95% CI p value
Age >60 years 21/35-371/942 2.30 2.28 1.14-4.55 0.019
Dyspeptic symptoms 17/35-400/942 1.28 1.52 0.68-3.38 0.30
Reflux symptoms 8/35-197/942 1.12 1.44 0.55-3.75 0.45
BMI 22/35-499/942 1.50 1.41 0.69-2.87 0.33
Smoking habit 15/35-335/942 1.35 1.37 0.67-2.79 0.38
Ongoing H. pylori infection 14/35-319/942 130 129 0.65-2.59  0.46
Family history of gastric cancer 5/35-108/942 1.29 1.24 0.47-3.28 0.67
Gender 22/35-599/942 0.97 1.07 0.52-2-22 0.84
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off age >60 years might be appropriate.

This is post hoc study on anonymously collected data. There-
fore, ethical approval was deemed not mandatory.

up. Therefore, when deciding on occasional gastric can-
cer screening in Western populations, the choice of a cut-
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