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Of the chronic bacterial infections that affect humans, Helicobacter pylori (H. pylori) infection is one of
the most common. It inhabits the stomachs of half of the adult human population. In Puerto Rico, a US
territory, it has an overall prevalence of 33%, similar to the prevalence reported in the population of the
US as a whole. Helicobacter pylori infection is responsible for mucosal inflammation that may lead to
chronic gastritis, most peptic ulcers, gastric adenocarcinoma, and mucosa-associated lymphoid tissue
lymphoma. The International Agency for Research on Cancer identified H. pylori as a definite carcinogen
in 1994, the only bacterium to be given such a classification. Its oncogenic effect has been postulated to
be caused by different mechanisms, including bacterial characteristics and host factors. Epidemiologic
studies have shown that gastric cancer risk differs among regions. One of the top 10 causes of cancer
death in Puerto Rico is gastric cancer. Although the eradication of H. pylori has well-known benefits, there
are some concerns when considering mass screening and treatment of infected patients. These include
the fact that such eradication could provoke an increase in antibiotic resistance rates, the disturbance of
the gut microbiota, an increase in body weight, and the aggravation of existing gastroesophageal reflux
symptoms. Gastric cancer is a major health concern, and we should understand the role of H. pylori
eradication in its prevention. This article is geared to summarize current knowledge and controversies.
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n 1982, Drs. Barry Marshall and Robin Warren discovered
I Helicobacter pylori (H. pylori) and described for the first time

it’s association to gastritis and peptic ulcer disease. Since
then, much has been learned about both the bacterium and its
pathophysiology (1). In 2005, both investigators were awarded
the Nobel Prize in Physiology because of their contribution to
the discovery of this previously disregarded microorganism.
Nowadays, H. pylori infection, which is not only common but also
chronic, continue affecting humans around the world. It has been
estimated to be present in the stomachs of half of the adult human
population and is typically acquired during childhood (2). The
most commonly recognized route of transmission is oral-oral,
which is associated with a high occurrence within the same
household. Fecal-oral transmission is also a well-documented
route. This latter is associated with poor sanitary conditions and
contaminated water and may be the reason for higher infection
rates in undeveloped countries (2).

In 1994, the National Institutes of Health recognized H.
pylori as the responsible for most duodenal and gastric ulcers.
At that time, eradication treatment with antibiotics became the
recommended regimen (3). In the same year, the International
Agency for Research on Cancer declared H. pylori to be a human
carcinogen and strongly associated with the development of gastric
adenocarcinoma (4). It has also been linked to an increased risk
of gastric mucosa-associated lymphoid tissue (MALT) lymphoma
and to a decreased risk of developing esophageal adenocarcinoma
(EAC). Since then, diagnosing and eradicating H. pylori has been
encouraged (3,4).

Although the incidence of gastric cancer (GC) is declining,
possibly because of the decrease in H. pylori prevalence, there are
still questions regarding how eradication therapy reduces the risk
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of developing these cancers, especially in asymptomatic individuals
in whom H. pylori is found incidentally.

The primary aim of this article is to provide a review of the
current knowledge (local and global) about this important and
most common human pathogen and its role in the development
of GC. Our intent is to summarize the current literature, discuss
whathasbeen reported, and unveil gaps in the existing knowledge.

Helicobacter pylori infection

Helicobacter pylori is a gram-negative type of bacteria with
characteristics that allow it to colonize the human stomach (Figure
1). Helicobacter pylori uses various mechanisms to survive the
harsh gastric acid conditions in that environment and attaches to
the mucosa, causing persistent colonization of the human gastric
epithelium. Before it’s attachment, the bacteria, aided by flagella,
must first traverse the thick mucus layer (4). In addition to their
kinetic capabilities, the bacteria act upon multiple chemotactic
stimuli, possess adhesion molecules, and produce several enzymes
(such asureases and hydrogenases) that facilitate the colonization
and creation of an appropriate microenvironment that allows
their survival and perpetuation in a harsh and highly acidic
gastric environment. Certain H. pylori species produce particular
virulence factors associated with a high risk of developing GC.
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Figure 1. Diagrammatic Representation of Helicobacter pylori, a Gram-Negative,

Microaerophilic Flagellated Bacteria

with high infection rates and those with a high
prevalence of GC (6, 7). This variance could be
explained by different elements, including the

Flagella

patient’s age at infection, the type of H. pylori
strain found, the genetic profile of the host,
and environmental factors (6-9). Regardless
of the variance, there is unequivocal evidence
of the role of H. pylori eradication in GC
prevention (11).

Although most individuals with H. pylori
infection are asymptomatic, long term infection
. leads to inflammation of the gastric mucosa.
Adhesin Approximately 10% of infected individuals
develop pepticulcers, 1% to 3%, GC, and fewer
than 1%, MALT lymphomas (9). It has been
estimated that nearly 80% of all stomach cancer
cases can be attributed to H. pylori infection

Furthermore, H. pylori colonization results in the development
of a host inflammatory and immune response that influences
mucosal changes. Moreover, in some individuals, the infection
becomes chronic and leads to gastric inflammation, that can
eventually lead to the destruction of normal gastric glands and
their replacement by intestinal-type epithelium resulting in the
atrophy of gastric mucosa (S).

Initial H. pylori infection is associated with an increase in
gastric acid production due to an elevation in gastrin secretion
and a reduction in somatostatin release. The acute infection is
antral-predominant and may result in duodenal ulcers in some
patients. As the infection progresses and becomes chronic,
inflammatory changes ensue, causing the gradual loss of parietal
cells and, consequently, hypochloridria. This inflammatory
process results in gastric mucosal atrophy and intestinal
metaplasia. These changes in the stomach milieu cause the
migration of the bacteria to the body of the stomach, making
important the appropriate tissue sampling of both, the antrum
and body, to ascertain the presence of the bacteria. Patients
having antral-predominant H. pylori infection tend to have
duodenal ulcers, while those with body predominance are at a
high risk of gastric ulcers and cancer.

Helicobacter Pylori as a risk factor for gastric cancer

Gastric cancers are among the most deadly and common
malignant neoplasms. It is the fifth most common type of cancer
and the third leading cause of cancer-related morbidity, globally
(5). Most cases occur spontaneously, affecting patients older
than 50 years old, although some cases arise before the age of
45; these last are usually associated with genetic factors (5). The
risk factors for developing GC include, interactions between the
environment and host genetics, diet, and, very importantly, H.
pylori infection.

Multiple epidemiological studies have shown that H. pylori
remains the strongest risk factor for and is a key player in the
development of gastric inflammation (5-10). In 1994, the World
Health Organization categorized Helicobacter pylori as a class
I carcinogen (3). Although rates of infection vary significantly
across the world, there is variance in the correlation between areas

(12, 13).

Helicobacter pylori carcinogenesis

The oncogenic effect of H. pylori has been suggested to occur
through different mechanisms in which chronic infection may
eventually lead to GC. The 2 main mechanisms in which infection
may eventually resultin intestinal type GC include a direct epigenetic
effect on gastric epithelial cells and an indirect inflammatory process
affecting the gastric mucosa (14). During the prolonged time of
colonization, a combination of environmental and host factors will
determine an individual’s chances of developing GC (14).

Helicobacter pylori causes a long-lasting inflammatory response
that increases cell turnover, which, over decades, may result in
transcriptional errors. Helicobacter pylori initially causes antral
gastritis, but with persistent infection, hypochlorhydria develops,
allowing the bacteria to migrate proximally. This process leads to
pangastritis and an increased risk of GC. Dr. Pelayo Correa was
one of the first (1992) to describe this step-by-step progression of
the inflammatory response (14). With his model, he hypothesized
that H. pylori infection progressed from chronic active gastritis to
atrophic gastritis, and intestinal metaplasia, eventually leading to
dysplasia and adenocarcinoma (Figure 2) (14). Correa posited that
persistent inflammation of the gastric corpus results in atrophic
gastritis, which leads to a rise in pH and to hypochlorhydria.
The alkaline environment in turn helps perpetuate H. pylori
colonization and proliferation. In contrast, antral-predominant
infection leads to hyperchlorhydria, resulting in a higher than
normal risk for duodenal ulcer disease and a lower than normal
risk for developing GC.

Helicobacter pylori can also have direct effects on the gastric
mucosa through the action of various virulence factors, of which
the cytotoxin-associated gene A (CagA) and the vacuolating
cytotoxin A (VacA) are among the most researched, with both
being closely associated with gastric epithelial cell pathogenicity.
(15). Although GC can occur in infected patients without these
virulence factors, these strains have been associated with a higher
degree ofinflammation and precancerouslesions. Other virulence
factors that facilitate the initial colonization and delivery of
virulence factors to host epithelial cells include adhesins and
outer membrane proteins such as BabA (blood group antigen—
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Figure 2. Progression of Inflammatory Processes and Histopathologic
Stages, as Described by Pelayo Correa
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binding adhesin), DupA (duodenal ulcer-promoting gene), FlaA
(flagellin A), SabA (sialic acid-binding adhesin), and OipA (outer
inflammatory protein A) (16).

Host polymorphisms can also influence the propensity toward
GC development, which is explained by the fact that some
individuals colonized with disease-associated strains remain
asymptomatic. Host responses, such as areduction in acid secretion
and prolonged inflammation, influence the progression to H.
pylori—induced carcinogenesis. Stimulating cytokine production
molecules, such as interleukin 1p and tumor necrosis factor a,
have been found to be increased within H. pylori—colonized gastric
mucosa. Polymorphisms that increase these molecules’ expression
have been associated with an increased risk of GC (16, 17).

Environmental and dietary factors, such as cigarette smoking
and high salt intake, are known to increase the risk of H. pylori—
associated carcinogenesis. Thus, H. pylori infection appears to
invoke a myriad of mechanisms to induce GC; however, many
events in this tumorigenic process have yet to be clarified and
investigated (16, 17).

Helicobacter pylori and gastric cancer epidemiology

As previously mentioned, epidemiological studies suggest that
74.7% to 89% of all GCs are associated with H. pylori infection
(17). The infection increases the risk of GC by S.9x after 10 years
of being so infected. Its eradication may reduce the risk of cancer;
however, the extent of risk reduction depends on the duration of
the infection. Certain genetic alterations may occur with aging
and/or chronic inflammation. At advanced stages of inflammation,
GC may develop, even if H. pylori is eradicated (18).

Does Helicobacter pylori eradication truly reduce the risk
of gastric cancer?

Upon discovering that H. pylori has a role not only in the
development of chronic gastritis but also in the progression
first to atrophic gastritis and then to intestinal metaplasia,
researchers eventually came to realize that the bacterium is a
key factor in the advancement of most types of GC. (14, 19).

PRHSJ Vol. 43 | No. 1 | March, 2024

Toro etal

For many years, investigators around the world have evaluated
the effect of H. pylori eradication on both the risk of GC and
the progression of gastric precancerous lesions (20-24). Initial
investigations conducted after the discovery of H. pylori’s role
provided only weak evidence to support a link between H.
pyloriand GC or precancerous gastric lesions.More substantial
evidence associating H. pylori and GC came from 3 large case-
control studies from cohorts of British men, men and women
from California, and Japanese Americans men living in Hawaii.
In these studies, serum from cancer-free subjects had been
banked, and the cohorts were followed for approximately a
decade. In each cohort, evidence of prior H. pylori infection
was found to be significantly more common in individuals who
later developed GC than it was in those who did not (24-26).
The subjects infected with H. pylori were 3 to 6 times more
likely to develop GC compared with those who were not so
infected. The results from these studies led the International
Agency for Research on Cancer to determine that H. pylori was
a class I human carcinogen, even though at that time there was
no supporting evidence from either animal models or bench
research. A systematic review and meta-analysis conducted
by the Helicobacter and Cancer Collaboration Group in 2001
identified 12 nested prospective case-control studies and
concluded that H. pylori was associated with an almost 3-fold
increase in the development of non-cardia GC (27, 19).

Despite all the promising data, prospective interventional
studies were needed before healthcare providers could seriously
consider a possible screening policy (in particular, one that could
be used in high-risk populations) that could theoretically lead to
areduction in GC. However, recruiting patients into the control
arms of these prospective randomized studies became ethically
challenging after the implementation of the Declaration of Helsinki
(1994), and a properly powered study of many subjects has so far
not been completed (28, 29).

In 2009, Fuccio et al. published their systematic review of the
existing randomized control trials (RTCs) that assessed the effect
of H. pylori eradication compared with placebo on the risk of
developing GC. The review revealed that eradication decreased
relative risk to a significantly greater degree than did placebos
(30). However, the study included duplicated data from the same
trial at different study points. The beneficial effect was no longer
statistically significant when the data were adjusted. Nevertheless,
2 recent meta-analyses conducted by Ford et al. and Lee et al.,
respectively, were conclusive, indicating that H. pylori eradication
decreases the risk of GC development by approximately 40%
in asymptomatic individuals and by 54% in GC patients by
preventing the occurrence of a second GC after the successful
endoscopic resection of an early GC (19, 20).

In the meta-analysis conducted by Ford et al., which combined 6
RTCs, it was suggested that evaluating for and eradicating H. pylori
infection in asymptomatic infected Asian individuals reduced
the subsequent incidence of GC by 34% (19, 21). Although this
finding adds to the evidence that the eradication of H. pylori has
the potential to prevent GC, it did not show any impact on all-cause
mortality and provides only limited, moderate-quality evidence
since the results cannot be extrapolated to those parts of the world
in which the incidence rates of GC are lower.
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Effect of Helicobacter pylori eradication on gastric cancer
in relation to baseline risk

The benefit of H. pylori eradication in terms of its preventing
GC varies in relation to the baseline risks, which are different
across regions and populations. Lee et al. (2016) evaluated 14
studies of primary prevention and 10 studies of tertiary prevention;
combined, the studies included more than 48,000 individuals, who
were followed for more than 340,000 person-years (20). Lee and
team evaluated the benefit of H. pylori eradication in populations
with different risk levels and clinical scenarios. Not surprisingly, the
magnitude of the protective effect of H. pylori eradication was most
obvious in subjects with higher baseline GC risks. However, the risk
reduction was almost universal. Most of these studies were done in
Asia and in the parts of the world where GC is the most common;
thus, it is still unclear whether unselective H. pylori eradication
will affect GC in terms of baseline risk. It also remains unclear
whether interactions between host genetic and bacterial virulence
factors, which can vary among populations, could harbor different
levels of GC risk (20, 31). It is important to better understand the
overall benefit to be expected after the eradication of H. pylori in
populations with different levels of GC risk prior to implementing
mass eradication strategies. Nevertheless, it may be reasonable to
suppose that high-risk populations migrating to low-risk countries
might benefit from H. pylori eradication, as well.

Effect of Helicobacter pylori eradication on gastric cancer
in relation to baseline histology

It is not clear how protective H. pylori eradication is once
atrophic gastritis and/or intestinal metaplasia develops. Some
studies have reported that these precursor lesions improve after
eradication, but other studies have found that the procedure does
notlead to any significant change. It is very difficult to ascertain the
effect since there are multiple variables that have to be considered.

Some studies that have examined the effect of H. pylori
eradication on GC risk per baseline histology have stratified
individuals (who have undergone the process of eradication) into
2 groups: subjects with chronic non-atrophic gastritis or atrophic
gastritis, and subjects with intestinal metaplasia or dysplasia. In
2004, Wong et al. conducted an RCT in asymptomatic infected
individuals in a high-risk region of China and found that the
incidences of GC were similar for those receiving eradication
treatment and those receiving a placebo (18). They also found
that eradication in H. pylori carriers without premalignant gastric
lesions significantly decreased the development of GC but did not
do so in those with atrophic gastritis.

A meta-analysis performed by Rokkas et al. in 2017 also
supported the belief that H. pylori is a substantial risk factor for
the development of GC and that eradication is associated with
a decrease in GC incidence. The analysis also suggested that
eradication represents an appropriate preventive strategy in a
specific subset of subjects but not in individuals who already
developed advanced pre-neoplastic lesions (32). Similarly, other
studies (33-35) have also suggested that eradicating H. pylori
might not reduce the risk of GC in those with premalignant
lesions. However, these studies had limited sample sizes in the
subgroups of advanced premalignant lesions and therefore might
have had inadequate statistical powers.

Toro et al

All these data suggest that there might be a point along the
Correa pathway where eradication has no protective effect and
molecular changes are irreversible and progressive. It could also
potentially mean that H. pylori screening and eradication would
be more effective if applied before the fourth decade oflife, which
is when the risk of cancer increases. Nevertheless, these results
must be interpreted carefully in European and North American
countries since most of the pertinent studies have been conducted
in East Asia.

The results of other RCTs exploring H. pylori eradication argued
against the existence of a “point of no return.” Li et al. (2014)
found that treatment significantly reduced overall GC incidence
in those with baseline intestinal metaplasia or dysplasia and in
those aged SS years old or older (36). The investigators, arguing
against the existence of such a point of no return, concluded
that eradication could benefit older adults and those with an
advanced baseline histopathology. Lee et al. (2016) also found
that eradication was associated with a reduction of GC risk, even
in high-risk individuals, thus supporting the notion that it could
also be advantageous in patients with atrophic gastritis and/
or intestinal metaplasia (20). Additionally, they found a 54%
reduction in the risk of metachronous cancers in patients who
had had eradication of H. pylori after the endoscopic resection of
early GC (20). These findings suggest that H. pylori screening and
eradication could be a worthwhile method of preventing GC and
could be implemented in high-risk populations and/or regions
(20). The question remains whether preventive methods should
also be implemented in low-incidence populations.

Another randomized trial, this one from Korea, investigated
the long-term effects of H. pylori eradication treatment in the
prevention of metachronous GC (MGC) (37). The team found
that eradication may reduce risk after a curative endoscopic
resection. However, the limitations of the study included relatively
small sample sizes, the use of the progression of precancerous
lesions as the primary outcome, and a lack of data from non-East
Asian populations (37, 38).

Other research groups, these in Japan, have reported quite
the opposite. Their studies showed that the incidence of MGC
increased after 4 to S years of successful H. pylori eradication
(39). In Korea, however, a prospective trial performed by Choi
et al. (2014) also failed to show that the eradication of H. pylori
after the endoscopic resection of GC could lower the incidence
of MGC (40).

Potential harms of eradication therapy

Although the eradication of H. pylori has well-accepted and
unequivocal benefits and indications, there are some concerns
about indiscriminate testing and treatment. The most common
concerns have to do with increases in antibiotic resistance rates,
the alteration of the gut microbiome, weight gain/obesity, and
the aggravation of gastroesophageal reflux (38). The emergence
of antibiotic resistance was observed and demonstrated by
Jakobson et al. His study showed increased clarithromycin
resistance in several other bacterial species, such as Enterococcus,
Bacteroides, and Staphylococcus, immediately after triple therapy
(38). There are studies evaluating the effects of the eradication
of H. pylori on the gut microbiota. In general, it has been
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demonstrated that the diversity of the gut microbiota is altered
immediately after eradication therapy (38).

The selection of the appropriate antibiotic regimen for H. pylori
treatment is a current challenge for clinicians since resistant strains
have begun to emerge. The previously recommended antibiotic
regimens are not as effective as they were in the past; for this reason,
antibiotic usage history and selection are of cardinal importance to
improve treatment response and to avoid antibiotic resistance and
other potential complications (41).

Should screening and eradication programs be adopted
worldwide?

Gastric cancer is a major health concern worldwide, and
as previously discussed, H. pylori plays a major role in its
development. Depending on ethnicity, gender, and geographical
region, the risk and incidence of GC vary greatly (42). According
to studies in countries with a high incidence of GC, H. pylori
eradication programs have been proposed as a primary preventive
strategy to reduce GC incidence (31). Mass screening and
eradication strategies are already in place in high-risk regions
(30). For example, in 2004, Taiwan implemented a mass screening
and eradication strategy in a high-risk population of the Matsu
Islands. This strategy resulted in a rapid decline in the incidence
of GC and in the risk of peptic ulcer disease in this population
(42). Nevertheless, these results must be interpreted with caution
since they come from areas of high GC risk; more studies in North
American countries and other parts of the world are needed
to better define the role of H. pylori eradication in the primary
prevention of GC (31).

Helicobacter pyloriin Puerto Rico

There are several publications addressing H. pylori in Puerto
Rico (PR). Toro et al. published the results of their initial study
back in 1990 (43); in this study, a hundred consecutive patients
scheduled for upper endoscopic procedures were enrolled.
Helicobacter pylori, previously referred to as “campylobacter-like”
organisms, were identified in 84% of the antral biopsies of the
patients with antral gastritis. The intent of this initial study was
to determine the prevalence of this infection in patients with
active gastritis.

A subsequent population-based study published in 2018
and conducted by Gonzalez et al. reported an overall H. pylori
prevalence of 33% in Hispanics living in PR (4S). This cross-
sectional study used an existing population-based biorepository
of 528 frozen serum samples of non-institutionalized individuals
ranging in age from 21 through 64 years and who lived in PR from
2005 through 2008. In this secondary analysis, the serum samples
were tested for H. pylori immunoglobulin G antibodies. In this
study, it was found that seroprevalence increased with age (>40
years), in those having fewer than 12 years of education, and in
those living in areas of low population density. The prevalence
estimate found in this study was similar to those estimates reported
in the general population of the US and lower than the reported
prevalences for other Hispanic populations in the US, such as
Mexican Americans and other Latin Americans (44).

Arecent abstract published by De Ledn et al. (2018) established
that H. pylori prevalence has markedly decreased in PR during the
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last 20 years (46). In their study, De Leén and his team evaluated
antral biopsies for the presence of H. pyloriin consecutive patients
undergoing upper endoscopy. They compared their results with
those of previous studies conducted at the same hospital in 1998
and 2011, respectively. Again, in this study, the prevalence of H.
pyloriinfection increased with age. Compared with previous years,
the prevalence had decreased over time. In their abstract, they
reported a prevalence of 38.2% in 1998, 31.5% in 2011, and 16%
in 2017, which is consistent with the worldwide tendency. This
study may have underestimated the prevalence of H. pylori since
only antral biopsies were taken and examined for the presence of
H. pyloriinfection. Current recommendations are to take biopsies
from the antrum and body. This strategy increases histology
sensitivity that occurs because of the known proximal migration
of the organisms in patients using proton-pump inhibitors. In
addition, there was no reference to withholding medications, such
as proton-pump inhibitors, or to the prior use of antibiotics, which
could have impacted their study results.

We would expect that the prevalence of GC would show a
decreasing trend similar to the trends observed for H. pylori
infection. In an abstract published in 2017, Cruz-Correa et al.
described epidemiological trends among Hispanics living in PR
(47). The data were obtained from the PR Central Cancer Registry
(PRCCR) and included all the gastric cancers occurring during 2
study periods: from 1998 through 2002 and from 2003 through
2007. The investigators reported a mild reduction in the age-
adjusted incidence of GC, falling from 10.0 per 100,000 population
during the 1998-2002 period to 8.4 per 100,000 for the 2003-2007
period. Interestingly, the investigators evaluated incidence rates
based on geographical distribution and demonstrated that there was
ahigher GCincidence in the mountainous regions of PR. Moreover,
they reported an improvement in the overall S-year relative survival
rate for those regions, which rose from 22.1% to 28.2%, although
the overall survival rate is still appalling.

In the most recent PRCCR publication, which covers the period
from 2014 to 2018, GC represented 2.3% of all cancer cases in men
and 2.0% in women. It also represented 3.8% of all cancer deaths
in men and 3.4% in women (44). The report shows a decline in
the incidence of and mortality from GC in both women and men
over the years (Figure 3a and 3b). This report also demonstrates
the persistence of the previously noted higher incidence in the
mountainous regions (Figure 4). Compared to that reported by
Cruz-Correa et al., the 2014-2018 overall S-year survival rate,
31.71%, remains dismal.

As H. pylori is the major cause of GC, the proper evaluation
of patients at risk is the most effective tool we have at hand to
reduce GCincidence and associated mortality. The identification
of gastric intestinal metaplasia is critical since is considered
the precursor of this malignancy. There are a few studies in PR
addressing gastric metaplasia in the island population. Cruz-Cruz
et al. did a large cross-sectional study evaluating histological
slides of gastric biopsies at a single pathology laboratory, from
which all the study specimens came and which is a referral center
for 50% of the private-practice gastroenterologists in PR. Of a
total of 43,993 endoscopic biopsies, 6,806 were from patients
with a diagnosis of gastric intestinal metaplasia, and all of these
were included in the study. Data points such as patient age,
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Figure 3a and 3b. Age-adjusted (2000 US Standard Population) Incidence and Mortality Rates
of Gastric Cancer by Sex (Puerto Rico Cancer Registry Annual Report, 2014-2018)
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unexplained iron deficiency anemia.

gender, city of residence, date of biopsy/ies, the presence of H.
pylori (when such was the case), and histological changes were
recorded. Analyses were done for the years of 2012, 2013, and
2014. The overall prevalence of gastric intestinal metaplasia in
this study was 10.7%, which is higher than that reported in the
US (4.8%). Also, a higher prevalence was found in females than
in males. During the course of the study it also became evident
that most biopsies are not being done following the updated
Sydney protocol (biopsy mapping protocol), which protocol
results in the proper characterization of the type and extent of
gastric intestinal metaplasia (49). This protocol recommends
having separate biopsies obtained from

According to the clinical guidelines
and regardless of the reason or reasons for testing, all patients
who test positive for active H. pylori infection should be treated.
Nevertheless, neither indiscriminate nor universal testing is
recommended on the basis of both an extensive review of the
literature and current knowledge.

In summary

Despite the global decline in H. pylori prevalence, this infection
is still an important public health concern. In PR, although the
prevalence has declined, a third of the population may be infected,
especially those who are older and living in rural areas.

the lesser and greater curvatures of the
antrum and body, with an additional biopsy
taken from the incisura, for a total of §
biopsies (Figure 5). Additionally, targeted

Figure 4. Age-adjusted Incidence Rates (2000 PR Standard Population) of Gastric Cancer by
Municipality (Puerto Rico Cancer Registry Annual Report, 2014-2018)

biopsies should also be obtained from
mucosal lesions (either flat or elevated).
The OLGA (operative link on gastritis
assessment) staging system uses the results
of these S biopsies to characterize the risk
of evolution to cancer. Adherence to this
protocol has been demonstrated to increase
the yield of diagnosis of H. pylori and
intestinal metaplasia, therefore facilitating
the identification of patients at risk (49).

Recently published guidelines consider
the best practice to be testing, treating
accordingly, and confirming eradication in
any patient with atrophic gastritis and gastric
intestinal metaplasia, for which appropriate
biopsy sampling is needed (49).
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Figure 5. Diagnosing Gastric Intestinal Metaplasia: Gastric Biopsy
Mapping Protocol
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The enforcement of the current guidelines on indications
for testing is needed since universal screening is currently not
recommended. All the patients diagnosed with H. pylori infection
should be offered eradication treatment, and the efficacy of
treatment should be confirmed to assure that a cure has been
effected. Initial treatment alternatives are now less effective,
resulting in frequent treatment failures. The eradication of H.
pylori remains the most effective tool physicians have in the fight
to reduce GC incidence. Furthermore, identifying patients at
risk of GC is a shared responsibility among physicians. Adequate
history taking, testing appropriately, performing high-quality
endoscopies, adhering to sampling protocols to identify gastric
intestinal metaplasia extension, and reporting histological findings
in accordance with the established staging protocol are all key

Table 1. ACG Guideline Indications for H. pylori Testing

Should be tested

Active PUD

History of PUD

Low-grade MALT lymphoma

History of endoscopic resection of early gastric cancer

Under 60 years of age with uninvestigated dyspepsia without alarm features
Initiating chronic treatment with NSAID

Unexplained iron deficiency anemia

Adult with ITP

Consider testing

Long-term, low-dose aspirin

Abbreviations: ACG, American College of Gastroenterology; GERD, gastroesophageal
reflux disease; ITP, idiopathic thrombocytopenic purpura; MALT, mucosa-associated
lymphoid tissue; NSAID, non-steroidal anti-inflammatory drugs; PUD, peptic ulcer
disease
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elements. Gastric cancer is among the most common causes of

cancer mortality, worldwide, and the prevention and screening of
those at risk are the most valuable tools available.

Resumen

Helicobacter pylori (H. pylori) es una de las infecciones
bacterianas mds comunes que afectan al hombre; infectando el
estomago de aproximadamente el 50% de la poblacién mundial.
En Puerto Rico, la prevalencia es de aproximadamente 33%,
similar a la de Estados Unidos. La infeccion crénica por H. pylori
es la causa principal de inflamacién géstrica, la gastritis crénica y
la metaplasia intestinal. Es la causante de la mayoria de las ulceras
pépticasylos canceres de estomago; y del linfoma de tejido linfoide
asociado a la mucosa. En el 1994, la Agencia Internacional de
Investigacion en Céncer la clasificd como un carcindgeno, siendo
la unica bacteria asi catalogada. Se ha postulado que su efecto
oncogénico se debe tanto a las caracteristicas de la bacteria como
a factores asociados a la respuesta del huésped. Varios estudios
epidemiologicos reflejan que el riego de cancer gdstrico varia a
través del mundo. En Puerto Rico, es una de las primeras 10 causas
de céncer. Aunque la erradicacion tiene beneficios probados,
existen varias preocupaciones sobre la identificacién en masa y
la erradicacién indiscriminada. Estas incluyen: la resistencia a los
antibidticos; cambios enla microbiota intestinal; aumento de peso;
y el empeoramiento de los sintomas de reflujo gastroesofégico. El
cancer gastrico es un problema de salud publica serio porlo que es
importante que todos entendamos el rol de la erradicacién de H.
pylori en la prevencion de esta terrible enfermedad. Este articulo
busca repasar el conocimiento actual y aquellas preguntas que aun
restan por contestar.
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