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A B S T R A C T

Objective: To describe the prevalence of Helicobacter pylori (H. pylori) infection in Latin Americaand the
Caribbean (LAC), through systematic review and meta-analysis by age groups and gender.
Methods: Systematic review and meta-analysis of the population-based observational epidemiological studies
carried out in LAC, focused on the prevalence of H. pylori and published until March, 2018. The databases
utilized in the search were MEDLINE, SCIELO andPUBMED. The prevalence described in the meta-analysis and
95% confidence intervals were estimated by the random effects model, and weighted by the size of the study.
Results: The 22 selected studies were carried out in 14 countries of LAC, and included 24,178 individuals. The
studies were conducted between 1987 and 2012, and all were representative of at least one city. The prevalence
of H. pylori infection was 57.57% (CI95%:50.43;64.72) for all ages; in children and adolescents the prevalence
was 48.36% (CI95%:38.03;58.70) and in adults 69.26%(CI95%:64.54;76.99). No differences were observed
regarding sex.
Conclusion: Prevalence of H. pylori infection in LAC is high for all age groups. These data reinforce the necessity
of actions towards the prevention and treatment of H. pylori infection for all age groups. Treating H pylori
infection in young ages probably will reduce gastric cancer incidence in the future.

1. Introduction

Incidence and mortality rates of gastric cancer are high in Latin
America. [1,2]In 2018, the estimated age-standardized incidence rates of
Gastric cancer for the Caribbean, Central and South America were, re-
spectively, 8.7, 8.1 and 12.7 per 100,000 men and 5.1, 6.3 and 6.9 per
100,000 women [1], demonstrating sex-related disparities in the rates.

Helicobacterpylori (H. pylori) is abacteria associated with gastric
adenocarcinoma and mucosa-associated lymphoid tissue lymphoma.
[3,4]Of the new cancer cases associated with infectious agents, 35.4%
(770,000) of all cases were attributed to H. pylori in 2012.5 For non-
cardia gastric adenocarcinoma (NCGC), the attributable share to H.
pylori was89.0%. [5]
In 2018, a compilation of 183 studies carried out between 2000 and

2017 estimated H. pylori infection prevalence as 44.3% (95%CI:
40.9–47.7) for the world population, with differences associated with
the socioeconomic level of countries.6 Prevalence of H. pylori varies
around the world. In 2017, a meta-analysis that included 263 studies
published within the period 1970–2016, estimated the prevalence of H.
pylori infection between 18.9% (CI95%:13.1;24.7) in Switzerland up to
87.7% (CI95%:83.1;92.2) in Nigeria. In Latin America and the

Caribbean (LAC), prevalence was 62.8% before the year 2000 and
60.2% after that.7

Previous studies have estimated prevalence for this region [6,7], but
analyses are required to explore the characteristics of this population
regarding prevalence by sex and age group, to better comprehend the
high prevalences found for H. pylori in LAC.
In the light of the above, the study presented herein is a systematic

review followed by meta-analysis of observational studies on the pre-
valence of H. pylori in LAC, analyzing age group and sex within popu-
lation-based observational studies.

2. Methods

This systematic review was followed by meta-analysis, which in-
cluded population-based observational studies, conducted in LAC. The
proposal was registered in the International Perspective Register of
Systematic Reviews (PROSPERO) under number CRD42018091631,
available at http://www.crd.york.ac.uk/PROSPERO/display_record.
php?ID=CRD42018091631. The systematic review followed the stan-
dards of the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA). [8]
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The following databases were utilized for the search: MEDLINE via
PubMed, Latin American and Caribbean Center on Health Sciences
Information (LILACS) and Scientific Electronic Library Online (SciELO),
using the mesh terms described in Supplementary Fig. 1. No restrictions
on language, publication date or status were applied. Studies published
up to March, 2018 were included (March 1st 2018, updated in
November 22th, 2018).
Population-cased studies on the prevalence of Helicobacter pylori

infection were included, along with cross-sectional, and/or cohort and/
or case control studies, independent of age, sex or ethnicity, carried out
inLAC.

H. pylori infection was established according to one or more of the
detection methods: HP serology, HP stool antigen, urea breath test,
biopsies for Campylobacter-like organism test, rapid urease test, his-
tology, or culture.
Editorials, case reports, study reviews, ecological studies, bachelor

thesesand animal studies were excluded. Specific groups of populations
were excluded: cancer patients, HIV-positive individuals, and high-risk
population groups (migrants, refugees, slum residents). Other exclusion
criteria were: studies carried out with non-probabilistic samples; studies
that did not represent, at least, one municipality; studies with con-
venience samples; and samples obtained from health services (health
centers, hospitals, blood banks).
Two researchers reviewed the retrieved studies independently; one

researcher extracted data and the second confirmed the extraction. A
third reviewer resolved any disagreements.A data extraction sheet was
developed to collect the following information from the studies: author,
year, location (city/region), country, sample, number of cases by
gender, age distribution, and the methods utilized for diagnosis and
prevalence (and/or frequency) of Helicobacter pylori in the available

studies. The Loney criteria was employed to assess the quality of the
prevalence studies [9].
The prevalence described in the meta-analysis and the 95% con-

fidence intervals (CI95%) were estimated by the random effects model,
weighted by the size of the study. Heterogeneity across studies was
analyzed by the fixed effect model of the inverse variance, and the
magnitude of inconsistency was estimated by I-square statistics (I²)
[10].
Subgroup analyses were carried out to investigate H. pylori pre-

valence by country, sex, age group (< 18 years old and ≥18 years old),
and period of data collection from the studies (1987–2000 and
2001–2012), when data were available. Meta-regression was also ap-
plied to evaluate the effect of the study year, diagnosis methods, and
Human Development Index (https://data.worldbank.org/) (HDI). This
analysis considered the HDI of the country and year of study (or closest
year available at the website from world bank). Small study effects were
evaluated by visual inspection of the funnel plot and linear regression
test of funnel plot asymmetry [11]. All analyses were carried out in R,
using the meta package [12].

3. Results

A total of 2018 manuscripts were identified in the period; of these,
525 were duplicated and therefore excluded from the study. After
reading the titles and abstracts, 251 papers were selected for full
reading; of these, 22 studies [13–34] fulfilled the eligibility criteria and
were included (Fig. 1).
The 22 selected studies were carried out in 14 countries of LAC, and

included 24,178 individuals. The studies were conducted between 1987
and 2012 (period of data collection), and all were representative of at

Fig. 1. Search, selection and study inclusion process.
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least one city. The diagnosis tests for H. pylori employed in the studies
were HP serology (14 studies) and ureabreathtest (6 studies), as shown
in Table 1. Except for one study, all presented methodological quality
over five points and there were no exclusions due to methodological
quality (Supplementary Table 1).
Prevalence of H. pylori infection in LAC was 57.57% (CI95%: 50.43;

64.72) for all ages (Fig. 2). Among children and adolescents (≤ 18
years), prevalence was 48.36% (CI95%: 38.03; 58.70) (Fig. 3). Among
adults, prevalence was 69.26% (CI95%: 61.54; 76.99) (Fig. 4). There
were no statistically significant differences according to sex, across the
age groups (Figs. 3 and 4), nor according to the year of study and di-
agnosis methods (Supplementary Figs. 2 and 3). The estimated pre-
valence presented elevated heterogeneity in all studies {I2= 99%
(p < 0.01)}, as well as in the subgroup analysis (Figs. 2 and 3, and
Supplementary Figs. 2 and 3).
To investigate the possible causes of heterogeneity, studies were

evaluated accordingto the type of diagnosis test, but no significant
differences were observed. The results suggested a correlation between
HDI and the prevalence of H. pylori in LAC (Fig. 5).
The funnel plot on the prevalence of H. pylori, the small study effect

was discarded after linear regression test of funnel plot asymmetry, for
all 22 studies (p=0.1827). The same was observed for the 11 studies
carried out in adults (p= 0.1223), for the13 studies carried out be-
tween 2001 and 2012(p= 0.0987), and for the 14 studies that utilized
serology to diagnose H. pylori (p= 0.2933)(Supplementary Fig. 4).

4. Discussion

The prevalence of H. pylori infection estimated for LAC overall was
57.57%. The estimates obtained herein were lower than those obtained
by Hooi et al7 (63.4%;CI95%:59.2;67.6) and Zamani et al6

(59.3%;CI95%:52.9;65.6), even with differences regarding inclusion

criteria. The present study also considered the Regional Scielo database
(303 studies), and only included population-based studies.
Prevalence of H pylori according to sex did not show differences,

suggesting that the habits associated with H. pylori infection do not
differ across genders in LAC. On the contrary, the findings of Ibrahim
[35] show higher prevalence in male adults (OR:1,11) for America as a
whole.
Regarding age group, prevalence among adults was higher than in

children and adolescents. This increase in prevalence along with age
has already been described earlier. [36] Peleteiro et al observed that the
prevalence of H. pylori in the age group up to 20 years oldwere high in
Latin American countries in comparison with other countries in the
world [37], from 30% in Argentina to 70% in Mexico.
In this meta-analysis, the prevalence of H. pylori in LAC was 52%

among children and adolescents, which demonstrates a high presence
of this infection, especially in younger age groups. The chronic infection
can lead to an increase of risk and in the incidence of gastric cancer.
In this study, as well as in Hooi et al and Zamani et al, the pre-

valence detected in LAC were high, when compared with other regions
of the world [6,7].These differences probably reflect the different levels
of urbanization, sanitation, access to clean water and socioeconomic
conditions.
When comparing studies according to the year of data collection

(1987–2000 and 2001–2012), no differences were identified in the
prevalence of H. pylori. Although, Eusebi et al verified a reduction in
prevalence in some countries, depending to the studied years. [38]
Zamami et al identified differences, according to the study year, for
Africa, where prevalence of H. pylori infection increased. [6] The so-
cioeconomic and sanitary changes that occurred in LAC do not seem to
have influenced the prevalence of H. pylori infection in this region.
Difficult access to treatment, frequent recurrences, and dis-

continuity in treatment lead to this high prevalence for H. pylori

Fig. 2. Prevalence of Helicobacter Pylori in Latin American and Caribbean populations.
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infection. [39,40]A meta-analysis conducted by Corral et al estimated a
relapse rate of 7.9 (CI95%: 5.3–10.5) per 100 people-year for H. pylori
infection in Latin America [41].
The possible causes for the heterogeneity observed herein were in-

vestigated, and the effect of the size of the studies was partially dis-
charged. This effect could not be evaluated in all analyzed subgroups
due to few numbers of studies available since for the test to be it is
required minimum of ten studies.
It was also investigated whether heterogeneity could be associated

to the diagnosis method in each study, and no changes were observed in
the results. For the diagnosis of H. pylori, serology is useful in screening
tests, as well as the fecal antigen. The urea breath test is the best non-
invasive test to diagnosis H. pylori infections, with high sensitivity and
specificity, and was employed in six out of 22 studies. [42,43]
In this meta-analysis, the correlation between the prevalence of H.

pylori and the HDI was not significant. However, visual inspection of the
graphic revealed a reduction in prevalence with the increase in income
per capita, in seven studies. It is known that there is an association

Fig. 3. Prevalence of Helicobacter Pylori in Latin America and the Caribbean: Children and Adolescent population.

M.P. Curado, et al. Cancer Epidemiology 60 (2019) 141–148

145



between worse sanitary conditions and low socioeconomic levels with
high prevalence of H. pylori. [44]
The main limitation of this analysis was testing the indicator for the

country and not for the site location where the study was conducted,
which could explain the lack of statistical significance found.
Despite these limitations, the present work traces an overview of

H. pylori infection for LAC. The findings presented here indicate that
the prevalence is high, in men and women, for all age groups. The
findings presented evidence that the prevalence of H. pylori re-
mained highin LAC and that an increase in the HDI did not reduce
this prevalence. Effective actions are therefore required to reduce

the prevalence of this agent in LAC.
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