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Abstract

Objective: To identify first-degree relative history of gastric cancer in patients with dyspeptic symptoms
receiving care at a public endoscopy service.

Methods: A cross-sectional study, performed with dyspeptic patients referred for an upper gastrointestinal
endoscopy. The association between the family history of gastric cancer and the findings of the endoscopic
examination was verified using the Chi-square or Fisher tests, and its effect was shown using odds ratio and
confidence interval in univariate and multivariate analyses. Logistic regression was used to analyze the data.

Results: Among the 751 dyspeptic patients enrolled, 44 (5.9%) had a family history of gastric cancer, mostly
females (70.5%) aged 45 years or older (56.8%). Patients with a family history of gastric cancer were more
likely to have no endoscopic diagnosis of peptic ulcer (p=0.05; 0R=2.33; Cl=0.99-5.48). In addition, higher
chances of gastric mucosal changes (p=0.05; RC=1.06; Cl=1.04-1.08) and Helicobacter pylori infection
(p=0.04; RC=1.79; CI=0.94-3.39) were found, even after adjusting the analyses.

Conclusion: The endoscopic gastric mucosal changes and Helicobacter pylori infection in patients with
dyspeptic symptoms showed an independent association with family history of gastric cancer. Therefore, it is
necessary to develop health care protocols for better investigation and surveillance of gastric cancer relatives,
as well as health education actions to guide patients regarding screening and prevention of gastric cancer.

Resumo

Objetivo: Identificar o histérico familiar de primeiro grau de cancer gastrico em pacientes com sintomas
dispépticos atendidos em um servigo publico de endoscopia.

Métodos: Estudo transversal, realizado com pacientes dispépticos que tinham indicagdo para realizar o exame
de endoscopia digestiva alta. A associacdo entre o historico familiar de cancer gastrico e 0s resultados do
exame endoscopico foi verificada por meio dos testes de Qui-quadrado ou Fisher, e medida seu efeito por
meio da razdo de chance e intervalo de confianga em analises uni e multivariadas. Utilizou-se regresséo
logistica na analise dos dados.

Resultados: Observou-se que dos 751 pacientes dispépticos investigados, 44 (5,9%) possuiam historico
familiar de cancer gastrico, destes a maioria era do sexo feminino (70,5%), com idade maior ou igual a
45 anos (56,8%). Os pacientes com historico familiar de cancer gastrico tinham maiores chances de néo
apresentarem diagnostico endoscopico de Ulcera péptica (p=0,05; RC=2,33; 1C=0,99-5,48). Além de
maiores chances de alteragdes na mucosa gastrica (p=0,05; RC=1,06; 1C=1,04-1,08) e infeccdo pela
Helicobacter pylori (p=0,04; RC=1,79; IC=0,94-3,39) mesmo apds ajustes nas analises.
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Conclusdo: A alteragéo endoscopica da mucosa gastrica e a infecgao pela Helicobacter pylori em pacientes com sintomas dispépticos, mostraram associagéo
independente com o histérico familiar de cancer gastrico. Diante disso, faz-se necessario a elaboragéo de protocolos de assisténcia a saude para melhor
investigacdo e vigilancia dos familiares de cancer gastrico, bem como agdes de educagdo em salde para orientar 0s pacientes a respeito do rastreio e
prevengdo do cancer gastrico.

Resumen

Objetivo: Identificar los antecedentes familiares de primer grado de cancer gastrico en pacientes con sintomas dispépticos atendidos en un servicio publico
de endoscopia.

Métodos: Estudio transversal llevado a cabo con pacientes dispépticos que habian sido derivados a realizar un estudio de endoscopia digestiva alta. La
relacion entre los antecedentes familiares de céncer gastrico y los resultados del estudio endoscapico fue verificada mediante la prueba 2 de Pearson o de
Fisher, y su efecto fue medido a través de la razon de momios y del intervalo de confianza en andlisis uni y multivariados. Se utilizd la regresion logistica en
el analisis de los datos.

Resultados: Se observo que de los 751 pacientes dispépticos investigados, 44 (5,9 %) tenian antecedentes familiares de cancer gastrico, de los cuales la
mayoria era de sexo femenino (70,5 %), de 45 afios 0 mas (56,8 %). Los pacientes con antecedentes familiares de cancer gastrico tenian mayores chances
de no presentar diagnostico endoscapico de ulcera péptica (p=0,05; RC=2,33; 1C=0,99-5,48). Ademas de mayores probabilidades de alteraciones en la
mucosa gastrica (p=0,05; RC=1,06; IC=1,04-1,08) e infeccion por Helicobacter pylori (p=0,04; RC=1,79; 1C=0,94-3,39), inclusive después de ajustes en
los andlisis.

Conclusion: La alteracion endoscopica de la mucosa géstrica y la infeccion por Helicobacter pylori en pacientes con sintomas dispépticos mostraron relacion
independiente con los antecedentes familiares de cancer gastrico. Ante este escenario, es necesaria la elaboracion de protocolos de atencion a la salud para
una mejor investigacion y observacion de los familiares de cancer gastrico, asi como también acciones de educacion en salud para orientar a los pacientes

sobre la deteccion y prevencion del cancer gastrico.

Introduction

Gastric cancer (GC) is the sixth most common neo-
plasia throughout the world, and the third leading
cause of cancer-related death.” The incidence of
GC is declining in developed countries due to ap-
propriate health interventions, but high morbidity
and mortality rates still remain in developing coun-
tries.?

Multiple factors are associated with increased
risk of GC, such as: low socioeconomic status, ad-
vanced age, poor eating habits, alcoholism, smok-
ing, family history of cancer, Epstein-Barr and
Helicobacter pylori infections, and premalignant
lesions of the stomach.®* Due to the multifactorial
nature of GC, prevention relies on accurate iden-
tification of risk factors, the underlying causes of
this disease, and appropriate management of these
factors.®

H. pylori infection and family history of gastric
cancer have been reported as important risk factors
for the development of GC worldwide.®” H. pylori
eradication has been defined as a strategy to prevent
GC, according to a World Health Organization
(WHO) publication in 2014.® Studies have shown
consistent evidence that eradication of H. pylori
reduces the risk of GC, depending on the severity
and extent of gastric mucosal damage at the time of
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eradication, and recommend treatment of all infect-
ed individuals.®-1

Family members of GC patients have higher
rates of H. pylori infection than people in the gener-
al population, and precancerous histological chang-
es of the stomach are more severe in this group.!*>'?
Both GC patients and their relatives share risk fac-
tors, including genetic characteristics and exposure
to H. pylori in the environment. This bacterium
can be easily transmitted between individuals, as it
can be found in feces, saliva, and dental plaque, fa-
voring the concentration of infection among family
members and people living in the same environ-
ment.(14’15)

Although a family history is a recognized risk
factor for GC, the molecular basis of familial ag-
gregation and intrafamilial transmission of H.
pylori are unclear. Familial gastric cancer usually
indicates only a positive family history, whereas
hereditary gastric cancer suggests alterations in

16 Despite current recommenda-

specific genes.
tions for monitoring and eradication of H. pylori
among family members of patients with GC, the
strategies for monitoring, screening, and interval
surveillance in this high-risk group have not been
well established by global guidelines.">'”
Identification of high-risk individuals is import-

ant for surveillance and prevention of GC. Proper



Rodrigues MC, Lima VP, Monari FF, Silva RA, Teles LM, Beserra EP, et al

diagnosis and treatment of gastric mucosal lesions
at early stages can reduce GC-related mortality, and
contribute to effective treatments with lower costs
and increased survival."® Current guidelines rec-
ommend timely endoscopic screening of patients
with dyspeptic symptoms to detect possible organic
diseases causing symptoms, especially to rule out
upper gastrointestinal malignancies.©

Therefore, investigating and knowing the family
history of gastric cancer in patients with dyspeptic
symptoms is important for developing prevention
and control strategies for GC, and also to know the
most susceptible populations, contributing to the
development of surveillance, treatment, and early
detection protocols for GC. Therefore, this study
aimed to identify the first-degree family history of
gastric cancer in patients with dyspeptic symptoms
treated at a public endoscopy service.

Methods

This was a cross-sectional study conducted in a pub-
lic endoscopy service, located in northeastern Brazil,
with patients presenting dyspeptic symptoms who
were referred for upper gastrointestinal endoscopy
(UGIE). The sample was calculated using a formu-
la for an infinite population. A prevalence of 50%
was adopted as it provides a maximum sample size,
confidence level of 95% (Z0o=1.96), and sampling
error of 5%. For better representativeness, the sam-
ple size was increased by 10% (n=751 patients with
dyspeptic symptoms).

Participants were randomly selected according
to the established eligibility criteria. Inclusion cri-
teria included: patients at least 18 years of age, of
both sexes, with indication for upper digestive en-
doscopy. Exclusion criteria were: use of antibiotics
or gastric antisecretory agents in the two weeks pri-
or to the UGIE exam, pregnant or lactating wom-
en, conditions associated with gastric physiology
disorders such as vagotomy, previous surgery for
gastric resection, and pyloric stenosis.

Data collection was performed from October
0f 2015 to February of 2018, in the waiting room
of the endoscopy service. Patient recruitment

was performed in the waiting room of the UGIE
exam, after the objectives and methodology of
the research were explained. Those who agreed
signed the Terms of Free and Informed Consent
form, and were interviewed. The instrument used
for data collection was a form containing identi-
fication data, socioeconomic and clinical charac-
teristics, and data on first-degree family history
of gastric cancer.

Endoscopic diagnoses were accessed in the pa-
tient’s medical record. Detection of H. pylori was
accomplished by means of the rapid urease test
during the upper digestive endoscopy examination.
The rapid urease test is based on the production of
urease by the bacteria, for indirect diagnosis of the
presence of H. pylori.!

The data were analyzed using SPSS for Windows
software, version 22.0 (SPSS Inc., Chicago, IL).
First, the Kolmogorov-Smirnov test was applied
to assess the normality of quantitative variables,
which were presented by means of descriptive sta-
tistics (mean and standard deviation). Correlations
between the study variables were calculated using
the Chi-square or Fisher’s tests. The significance
level was defined as p-value < 0.05. The dependent
variable was family history of gastric cancer and the
independent variables were the results of the upper
digestive endoscopy and the presence of H. pylori
infection. Logistic regression analysis was used to
determine the relationship between the dependent
variable and the simultaneous set of independent
variables.

National and international standards for ethics
in research involving human subjects were respect-
ed. This study was approved by the Research Ethics
Committee of the institution responsible for the
study with opinion number 1,304,308.

Results

We analyzed 751 patients with dyspeptic symptoms
receiving care in a public endoscopy service, with
a predominance of females (68.3%); ages ranged
from 18 to 91 years, with a mean age of 43.43
(standard deviation of 16.42); 66.7% were married;
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67.2% had a monthly family income of more than
one time the minimum wage (R$ 1851.41); 50.3%
were educated for more than eight years; 82% iden-
tified as nonsmokers; 67.5% were not consumers of
alcohol, and 94.1% had no history of gastric cancer
in their family.

In this study, patients with dyspeptic symptoms
older than 45 years were more likely to be married
(p<0.0001; OR= 2.87; CI: 2.07 - 3.98), educated
for eight years or less (p<0.0001; OR= 2.93; CI:
2.40 - 3.58), and smokers (p<0.0001; OR= 1.58;
CI: 1.35 - 1.85). Patients aged 45 years or younger
were more likely to consume alcohol (p=0.02; OC
= 1.44; CI: 1.05 - 1.97) and present endoscopic gas-
tric mucosal changes (p=0.01; OC = 2.31; CI: 1.20
- 4.45), and less likely to have esophagitis (p=0.004;
OC = 0.61; CI: 0.44 - 0.85). There was no associa-
tion between age and family history of gastric can-
cer, as can be seen in table 1.

Table 1. Distribution of socioeconomic and clinical
characteristics of patients with dyspeptic symptoms receiving
care at a public endoscopy service, according to age

Age
i <=45 >45
Variables p-value OR Cl 95%
n=413 n=338
n (%) n (%)

Sex

Female 278(67.4) 235 (69.6) 0.51 1.1 0.81-1.51
Marital status

Married 234(56.7) 267(78.9) <0.0001* 2.87 2.07-3.98
Income

> 1 minimum wage 284(68.8) 221(65.3) 0.32 0.85 0.63-1.16
Level of education

< 8years 125(30.2) 253(74.8) <0.0001* 2.93 2.40-3.58
Smoker

Yes 48(11.6)  87(25.7)  <0.0001* 1.58 1.35-1.85
Alcoholic

Yes 149(36.1)  95(28.1) 0.02* 1.44 1.05-1.97
Family history of gastric
cancer

Yes 19(4.6) 25(7.3) 0.1 0.6 0.32-1.11
Alteration in Gastric
Mucosa

Yes 35(8.4) 13(3.8) 0.01* 2.31 1.20-4.45
Infection by H. pylori

Yes 220(63.2) 176 (52.1) 0.74 1.04 0.78-1.39
Gastritis

Yes 323(78.2)  270(79.8) 0.57 0.9 0.63-1.28
Peptic Ulcer

Yes 27(6.5) 3309.7) 0.1 0.64 0.38-1.09
Esophagitis

Yes 90(21.7)  105(31.1) 0.004* 0.61 2.06-2.41

*p <0.05; F= frequency; OR= 0dds Ratio; 95% Cl = 95% confidence interval
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It was observed that 44 (5.9%) patients had a
family history of gastric cancer, most of them were
female (70.5%), aged 45 years or older (56.8%),
with an income of more than one time the min-
imum wage (68.2%), more than eight years of
education (52.3%), non-smokers (81.8%) and
non-alcohol drinkers (59.1%). These socioeconom-
ic factors were not associated with family history of
gastric cancer, as shown in table 2.

Table 2. Association of socioeconomic factors with family
history of gastric cancer in patients with dyspeptic symptoms
Family history of
gastric cancer
Variables Yes No Total p-value
(n=44) (n=707)
(%) (%)

Sex Male 13(29.5) 225(31.8) 238 0.448
Female 31(70.5) 482(68.2) 513

Age < 45 years 19(43.2) 394(55.7) 413 0.072
> 45 years 25(56.8) 313(44.3) 338

Income <1 minimum wage 14(31.8) 232(32.8) 246 0.518
> 1 minimum wage 30(68.2) 475(67.2) 505

Marital status Single 12(27.3) 238(33.7) 250  0.242
Others 32(72.7)  469(66.3) 501

Level of education < 8 years 21(47.7) 357(50.5) 378 0.42
> 8 years 23(52.3) 350(49.5) 373

Smoker Yes 8(18.2) 127(18.0) 135  0.551
No 36(81.8) 580(82.0) 616

Alcohol consumption ~ Yes 18(40.9) 226(32.0) 244 0.144
No 26(59.1) 481(68.0) 507

= frequency

Patients with dyspeptic symptoms who reported
a family history of gastric cancer were more like-
ly to have altered gastric mucosa, and all of them
showed altered esophagastroduodenoscopy results
(p= 0.05; OR= 1.06; CI: 1.04 - 1.08), and also a
higher chance of being infected with H. pylori (p=
0.04; OR=1.79; CI: 0.94 - 3.39. The dyspeptic pa-
tients with a family history of gastric cancer had a
higher chance of not having the diagnosis of pep-
tic ulcer (p= 0.05; OR= 2.33; CI: 0.99 - 5.48), as
demonstrated in table 3.

After multivariate analysis, patients with a fam-
ily history of gastric cancer remained in the mod-
el with higher odds of having endoscopic gastric
mucosal change (p< 0.0001; OR= 2.34; CI=1.10-
5.51) and H. pylori infection (p=0.05; OR=1.89;
CI=0.84-3.18).
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Table 3. Association of endoscopic examination findings with the presence of family history of gastric cancer in patients with
dyspeptic symptoms

Family history of
gastric cancer

Endoscopic findings Yes No p- value RC IC 95%
(n=44) (n=707)
(%) 1(%) Total

Gastric mucosal changes Yes 44(100.0) 659(93.2) 703 0.05* 1.06 1.04-1.08
No 00(0.0) 48(6.8) 48

Infection by H. Pylori Yes 29(65.9) 367(51.9) 396 0.04* 1.79 0.94-3.39
No 15(34.1) 340(48.1) 355

Gastritis Yes 38(86.4) 555(78.5) 593 0.14 1.73 0.72-4.18
No 06(13.6) 152(21.5) 158

Antral gastritis Yes 33(75.0) 478(67.6) 511 0.19 1.43 0.71-2.89
No 11(25.0) 229(32.4) 240

Body gastritis Yes 2(4.5) 37(5.2) 39 0.59 0.86 0.20-3.70
No 42(95.5) 670(94.8) 712

Peptic Ulcer Yes 7(15.9) 53(7.5) 60 0.05* 2.33 0.99-5.48
No 37(84.1) 654(92.5) 691

Esophagitis Yes 10(22.7) 185(26.2) 195 0.38 0.83 0.40-1.71
No 34(77.3) 522(73.8) 556

*p <0.05; F= frequency; OR= 0dds Ratio; Cl 95% = 95% confidence interval

Discussion cosal changes. Studies have suggested that excessive

alcohol consumption is associated with an increased
risk of CG.**?% Therefore, health actions that guide
dyspeptic patients with gastric mucosal changes in
reducing alcohol consumption may be favorable for

The present study revealed that family history of
gastric cancer was present in 5.9% of patients and
the majority was female, aged 45 years or older. The

influence of family history of gastric cancer on sus-
ceptibility to GC may differ according to sex. A re-
view study showed that women with a first-degree
family history of gastric cancer were associated with
an increased risk of developing GC."

The age limit for risk of developing CG may dif-
fer between the high and low risk regions, approxi-
mately 45 years and 50 years of age, respectively.® In
individuals with family history the limit is 50 years of
age, or about 10 years younger than the first degree
relative at diagnosis.”

[t was evident in this study that dyspeptic patients
over 45 years of age were more likely to be married,
have lower educational levels, and smoke. Advanced
age,”) low education® and smoking®? are relevant
risk factors for the development of CG. Thus, health
actions must be developed to support discontinua-
tion of smoking, by providing comprehensive assis-
tance, appropriate to the age and education of pa-
tients, in order to prevent the onset of GC.

The current study showed that dyspeptic pa-
tients aged 45 years or younger were more likely to
be alcohol users and have endoscopic gastric mu-

GC prevention.

A well-established hypothesis for the develop-
ment of GC arises from the progression of pre-
cursor lesions, in which chronic inflammation of
the gastric mucosa (chronic gastritis) progresses to
gastric cancer, including pre-neoplastic conditions
such as atrophic gastritis, intestinal metaplasia and
dysplasia.®

The most frequent endoscopic alteration in pa-
tients with a family history of gastric cancer was
gastritis, and these patients had a greater chance of
endoscopic alterations of the gastric mucosa, even
after adjustments in the analysis. These data rein-
force the need for endoscopic surveillance in this
group of patients, as a preventive strategy.

Dyspeptic patients with family history of gas-
tric cancer included in this study had higher chanc-
es of being infected with H. pylori, in uni- and
multi-variate analyses. These data suggest intrafa-
milial transmission of the bacterium and reinforce
the need for H. pylori eradication and confirmation
of elimination of the infection, in order to control
transmission and reduce long-term complications.

Acta Paul Enferm. 2021; 34:eAPE001985. u
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The form in which H. pylori is transmitted is
still uncertain, suggesting that the main route is
interpersonal transmission, whereas environmen-
tal transmission via contaminated water and food
remains possible.?® Studies show that the family
environment seems relevant in person-to-person
transmission, especially mother-to-child, as most
H. pylori infections occur in childhood and result in
the onset of gastric diseases in adulthood."”*)

Patients with a family history of gastric cancer
showed a higher chance of not being diagnosed with
peptic ulcer disease. These data are in agreement with a
study by Nishizawa et al.,”® who found that a first-de-
gree family history of gastric cancer, absence of peptic
ulcers, and advanced age were independent risk factors
for gastric atrophy in patients infected with H. pylori.

The limitations of this study include a sample from
a single endoscopy service. As this was a cross-sectional
study, follow-up of the studied patients was not possi-
ble. The information about the family history of gas-
tric cancer was collected based on the patients’ memo-
ries, which could result in a memory bias.

Recognizing the relevant risk factors for the de-
velopment of gastric cancer among patients with
dyspeptic symptoms contributes to expanding and
improving the role of public health nursing in ed-
ucation, practice, and research. It also supports ef-
forts to develop policies and protocols for surveil-
lance, treatment, and prevention of gastric cancer,
especially for groups of patients at higher risk for
developing the disease, such as family members of
those with gastric cancer.

Conclusion

The study showed that patients with dyspeptic
symptoms with a family history of gastric cancer
were more likely to present changes in the gas-
tric mucosa and infection by H. pylori, relevant
risk factors for the development of gastric cancer.
Considering the findings of this study, health care
protocols for better investigation and surveillance
of gastric cancer relatives are necessary, as well as
health education actions to guide patients regarding
screening for and prevention of gastric cancer.
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Acknowledgments

The authors are thankful to the Fundacio de
Amparo a Pesquisa e a0 Desenvolvimento Cientifico
e Tecnoldégico do Maranhio (FAPEMA) for sup-
porting the development of this research, and to
Process UNIVERSAL-00420/15 and the National
Council for Science and Technology (CNPq), for

scientific initiation scholarship support.

Collabhorations

Rodrigues MCP, Lima VP, Monari FE Silva RA,
Teles LMR, Beserra EP, Lima MA e Serra MAAO
contributed to the study design, data analysis and
interpretation, article writing, relevant critical re-
view of the intellectual content and approval of the
final version to be published.

References

1. Bray F, Ferlay J, Soerjomataram |, Siegel RL, Torre LA, Jemal A.
Global cancer statistics 2018: GLOBOCAN estimates of incidence
and mortality worldwide for 36 cancers in 185 countries. CA
Cancer J Clin. 2018;68(6):394-424. Erratum in: CA Cancer J Clin.
2020;70(4):313.

2. Thrift AP, EI-Serag HB. Burden of Gastric Cancer. Clin Gastroenterol
Hepatol. 2020;18(3):534-42. Review.

3. Machlowska J, Baj J, Sitarz M, Maciejewski R, Sitarz R. Gastric Cancer:
Epidemiology, Risk Factors, Classification, Genomic Characteristics
and Treatment Strategies. Int J Mol Sci. 2020;21(11):4012. Review.

4. Yoon H, Kim N. Diagnosis and management of high risk group for
gastric cancer. Gut Liver. 2015;9(1):5-17. Review.

5. Yusefi AR, Bagheri Lankarani K, Bastani P, Radinmanesh M, Kavosi
Z. Risk Factors for Gastric Cancer: A Systematic Review. Asian Pac J
Cancer Prev. 2018;19(3):591-603. Review.

6. Quach DT, Hiyama T, Gotoda T. Identifying high-risk individuals for
gastric cancer surveillance from western and eastern perspectives:
Lessons to learn and possibility to develop an integrated approach for
daily practice. World J Gastroenterol. 2019;25(27):3546-62. Review.

7. Kim GH, Liang PS, Bang SJ, Hwang JH. Screening and surveillance for
gastric cancer in the United States: Is it needed? Gastrointest Endosc.
2016;84(1):18-28. Review.

8. International Agency for Research on Cancer (IARC). IARC Working
Group Report. Helicobacter pylori Eradication as a Strategy for
Preventing Gastric Cancer. vol.8. France: IARC; 2014 [cited 2021
Feb 20]. Available from: https://publications.iarc.fr/Book-And-
Report-Series/larc-Working-Group-Reports/-Em-Helicobacter-
Pylori-Em-Eradication-As-A-Strategy-For-Preventing-Gastric-
Cancer-2014



10.

11.

12.

13.

14.

15.

16.

17.

18.

Khan MY, Aslam A, Mihali AB, Shabbir Rawala M, Dirweesh A, Khan S, et al.
Effectiveness of Helicobacter pylori eradication in preventing metachronous
gastric cancer and preneoplastic lesions. A systematic review and meta-
analysis. Eur J Gastroenterol Hepatol. 2020;32(6):686-94.

Sugano K. Effect of Helicobacter pylori eradication on the incidence
of gastric cancer: a systematic review and meta-analysis. Gastric
Cancer. 2019;22(3):435-45.

Lee YC, Chiang TH, Chou CK, Tu YK, Liao WG, Wu MS, et al. Association
Between Helicobacter pylori Eradication and Gastric Cancer
Incidence: a Systematic Review and Meta-analysis. Gastroenterology.
2016;150(5):1113-24.e5. Review.

ChoiYJ, Kim N, Jang W, Seo B, Oh S, Shin CM, et al. Familial Clustering
of Gastric Cancer: A Retrospective Study Based on the Number of First-
Degree Relatives. Medicine (Baltimore). 2016;95(20):e3606.

Youn Nam S, Park BJ, Nam JH, Ryu KH, Kook MC, Kim J, et al.
Association of current Helicobacter pylori infection and metabolic
factors with gastric cancer in 35,519 subjects: a cross-sectional study.
United European Gastroenterol J. 2019;7(2):287-96.

Yaghoobi M, McNabb-Baltar J, Bijarchi R, Hunt RH. What is the quantitative
risk of gastric cancer in the first-degree relatives of patients? A meta-
analysis. World J Gastroenterol. 2017;23(13):2435-42.

Choi IJ, Kim CG, Lee JY, Kim Y1, Kook MC, Park B, et al. Family history
of gastric cancer and helicobacter pylori treatment. N Engl J Med.
2020;382(5):427-36.

Boland CR, Yurgelun MB. Historical perspective on familial gastric
cancer. Cell Mol Gastroenterol Hepatol. 2017;3(2):192-200. Review.

Ding SZ. Global whole family based-Helicobacter pylori eradication
strategy to prevent its related diseases and gastric cancer. World J
Gastroenterol. 2020;26(10):995-1004. Review.

de Souza Giusti AC, de Oliveira Salvador PT, Dos Santos J, Meira KC,
Camacho AR, Guimardes RM, et al. Trends and predictions for gastric
cancer mortality in Brazil. World J Gastroenterol. 2016;22(28):6527-38.

Rodrigues MC, Lima VP, Monari FF, Silva RA, Teles LM, Beserra EP, et al

19.

20.

21.

22.

23.

24.

25.

26.

271.

28.

Uotani T, Graham DY. Diagnosis of Helicobacter pylori using the rapid
urease test. Ann Transl Med. 2015;3(1):9. Review.

Choi YJ, Kim N. Gastric cancer and family history. Korean J Intern Med.
2016;31(6):1042-53. Review.

Rota M, Alicandro G, Pelucchi C, Bonzi R, Bertuccio P, Hu J, et al.
Education and gastric cancer risk-an individual participant data meta-
analysis in the StoP project consortium. Int J Cancer. 2020;146(3):671-
81. Erratum in: Int J Cancer. 2020;146(11):E6.

Poorolajal J, Moradi L, Mohammadi Y, Cheraghi Z, Gohari-Ensaf F. Risk
factors for stomach cancer: a systematic review and meta-analysis.
Epidemiol Health. 2020;42:62020004.

Tramacere |, Negri E, Pelucchi C, Bagnardi V, Rota M, Scotti L, et al. A
meta-analysis on alcohol drinking and gastric cancer risk. Ann Oncol.
2012;23(1):28-36.

Rota M, Pelucchi C, Bertuccio P, Matsuo K, Zhang ZF, Ito H, et al. Alcohol
consumption and gastric cancer risk-a pooled analysis within the StoP
project consortium. Int J Cancer. 2017;141(10):1950-62. Erratum in:
Int J Cancer. 2018;143(8):E10.

Li S, Chung DC, Mullen JT. Screening high-risk populations for
esophageal and gastric cancer. J Surg Oncol. 2019;120(5):831-
46.

Miladenova I, Durazzo M. Transmission of Helicobacter pylori. Minerva
Gastroenterol Dietol. 2018;64(3):251-4. Review.

Urita Y, Watanabe T, Kawagoe N, Takemoto |, Tanaka H, Kijima S, et
al. Role of infected grandmothers in transmission of Helicobacter
pylori to children in a Japanese rural town. J Paediatr Child Health.
2013;49(5):394-8.

Nishizawa T, Suzuki H, Sakitani K, Yamashita H, Yoshida S, Hata
K, et al. Family history is an independent risk factor for the
progression of gastric atrophy among patients with Helicobacter
pylori infection. United European Gastroenterol J. 2017;5(1):32-
6.

Acta Paul Enferm. 2021; 34:eAPE001985.



