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INTRODUCTION

Gastric cancer (GC) is one of the most common malignancies and a leading cause of mortality 
worldwide1. Intestinal-type GC represents the large majority of GC cases and typically originates 
from chronic atrophic gastritis, mainly caused by Helicobacter pylori (H. pylori)2. H. pylori infection 
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causes chronic gastritis that, after decades, may transform into atrophic gastritis (AG), which might 
progress to intestinal metaplasia (IM), dysplasia, and adenocarcinoma (the Correa cascade)3. 
These different stages in gastric carcinogenesis and the risk factors that initiate this process are 
well-known, treatable, and potentially surveyable, providing an opportunity for both primary and 
secondary preventive measures, including GC screening4,5.
 

METHODS

A PubMed literature search was performed to obtain relevant publications associated with gastric 
precancerous conditions or lesions and H. pylori, published between April 2023 and March 2024. 
The search terms used included “helicobacter pylori”, “precancerous”, “premalignant”, “atrophy” 
and “intestinal metaplasia”. The Boolean operator “AND” was used between “helicobacter pylori” 
and the other terms; “OR” Boolean operator was also used to obtain relevant combinations and 
generate the search results. Selected articles were those that the authors considered the most 
pertinent to the review topic.
 

H. PYLORI ERADICATION REVERSE ATROPHIC 
GASTRITIS AND INTESTINAL METAPLASIA

Liang et al6 performed a meta-analysis to estimate the effect of H. pylori eradication on atrophic 
gastritis and intestinal metaplasia.

Authors searched PubMed, Web of Science, and EMBASE databases through April 2023 for 
studies providing scores of atrophy or IM before and after H. pylori eradication. In total, 20 articles 
were included, comprising 7 randomized controlled trials and 13 cohort studies (including 9 new 
prospective cohort studies not included in previous publications), comprising 5,242 participants. 
Studies were from Asia, Europe, and America, 17 of which had more than 3 years of follow-up, 
and all evaluated AG or IM using the Sydney system. H. pylori eradication significantly improved 
the AG score (OR 2.96; 95% CI: 1.70-5.14, p<0.01) and the IM score (OR 2.41; 95% CI: 1.24-4.70, 
p<0.01), both in the antrum and corpus, compared to placebo. Although a high heterogeneity was 
present, the results remained significant in subgroup analyses by study design, gastric locations, 
populations, and follow-up time.

The findings provide further evidence for H. pylori eradication by significantly improving AG and 
IM at the early stages, with a large sample size and a sufficiently long follow-up period.

 

MOLUODAN REVERSES LOW-GRADE DYSPLASIA IN H. PYLORI NEGATIVE PATIENTS

Zou et al7 performed a double-blind, randomized, multicenter (19 Chinese centers) folic acid-con-
trolled trial to investigate the clinical potential and safety of Moluodan to reverse gastric precancerous 
lesions. Moluodan is a patented Chinese traditional medicine approved by the State Food and Drug 
Administration in China that suppresses the activation of the Wnt/β-catenin signaling pathway8.

Patients diagnosed with AG or IM, with or without low-grade dysplasia, and negative for H. 
pylori, were randomized into one of four active treatment groups, for 12 months, in a 2:2:1:1 ratio: 
Moluodan group (once daily), folic acid group (10 mg, twice per week), combination group (Molu-
odan one daily and folic acid twice per week), and high-dose Moluodan group (3 times daily). Ran-
domization was computer-based and drug-blinded, and a combination of active and placebo pills 
allowed a blinded allocation and double-blinded treatment.

The primary outcome was the improvement of global histological diagnosis at one-year fol-
low-up endoscopy, defined as a decrease in at least one stage using the Operative Link for Gastri-
tis Assessment (OLGA), the Operative Link for Gastric Intestinal Metaplasia assessment (OLGIM), 
and the disappearance rate of dysplasia. This outcome was assessed by an upper endoscopy with 
histopathology at baseline and at the last follow-up visit.

Between 2017 and 2021, 502 subjects were randomly assigned to Moluodan (n=166), folic acid 
(n=168), combination (n=84), or high-dose Moluodan group (n=84). By intention to treat analysis, 
improvement in global histological diagnosis was: Moluodan (39.5%), folic acid (37.8%), combined 
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drugs (32.1%), and high-dose Moluodan (47.4%), without statistical significance. High-dose Molu-
odan had an improved protective efficacy vs. the common dose, again without statistical signifi-
cance. The disappearance rate of dysplasia was 82.8% for Moluodan, 53.8% for folic acid, 61.1% 
for the combination group, and 56.3% for the high-dose Moluodan, reaching statistical significance 
between Moluodan and folic acid groups (p<0.01). The rate of serious adverse events was 4.2%, 
10.7%, 7.1%, and 6.0%, respectively, some of them requiring drug discontinuation, mostly due to 
liver dysfunction, but without significant differences between groups.

In conclusion, Moluodan three times daily for one year, compared to folic acid, was equivalent 
in improving gastric precancerous conditions but better for reversing low-grade dysplasia. Further 
randomized controlled trials are needed, including placebo control, other populations, a better 
definition of endoscopic assessment of outcomes, and safety issues, to further evaluate the effec-
tiveness of Moluodan for gastric cancer prevention.

 

INDIVIDUALS WITH ADVANCED STAGES OF ATROPHY ARE IDENTIFIED 
TO BE AT HIGHER RISK OF CANCER

Carlosama et al9 conducted a multicenter, case-control study to evaluate the association between 
the histologic Operative Link on Gastritis Assessment (OLGA) staging system and the risk of gas-
tric dysplasia and cancer.

A total of 506 patients were recruited from three Colombian centers. Patients with a histologic 
diagnosis of gastric dysplasia or cancer were considered cases (n=91), while patients with a histo-
logic diagnosis of AG or IM were regarded as controls (n=415). The endoscopic and histopatholog-
ic studies were done using the Sydney system and the OLGA staging.

Patients presented atrophy in 23%, intestinal metaplasia in 59%, dysplasia in 10%, and cancer 
in 8%. Advanced OLGA III-IV stages were more frequent in cases with dysplasia or cancer vs. 
controls, 55.0% vs. 10.7%. In multivariate regression analysis, OLGA III-IV provided a higher risk 
of dysplasia and gastric cancer (adjusted OR 8.71; 95% CI: 5.09-14.9), as well as age >50 years 
(adjusted OR 3.14; 95% CI: 1.58-6.23). The overall diagnostic ability of OLGA III-IV for gastric 
dysplasia or cancer was: a sensitivity of 54.9% (95% CI: 50.6-59.2), specificity of 89.3% (95% CI: 
89.2-89.4), and a positive likelihood ratio of 5.17.

This study further supports other published literature that the OLGA staging system is a good 
marker for the selection of patients at higher risk of gastric dysplasia and cancer.

Individuals with Extensive or Incomplete IM are Identified to be at Higher Risk of Cancer

Sugano et al10 provided a review article in 2023 regarding the relation between gastric IM and in-
testinal type gastric cancer. They reviewed the scientific evidence that strongly supports this well-
known and significantly associated relation and proposed a new progression model that builds on 
the Correa cascade.

Gastric IM is a pathologic change of the gastric mucosa that develops as a consequence of a 
regenerative process and is strongly associated with chronic inflammation and AG. True metapla-
sia, according to the authors, should be defined as a phenotypic conversion through differentiation 
reprogramming at the level of stem cells, thereby resulting in clonal changes in the whole gland; as 
such, “trans-commitment” might be a preferred term for the reprogramming event causing clonal 
changes of the gland.

Upper gastrointestinal endoscopy is the current standard method for the detection of IM, and 
the development of image-enhanced endoscopy has allowed improved visual detection of IM and 
targeted biopsies. Regarding IM and increased gastric cancer, the two most important risk factors 
are distribution and type. Considering IM distribution, endoscopic mapping biopsy studies have 
shown that widespread IM represents a high-risk state. The OLGIM tool, with a quantitative as-
sessment of stages by taking biopsy specimens from five sites (greater and lesser curvature of 
the distal antrum, greater and lesser curvature of the proximal corpus, and incisura angularis), has 
shown that higher stages of OLGIM were strongly associated with increased cancer incidence11. 
Considering IM type, among complete and incomplete subtypes, incomplete GIM is associated 
with the highest risk of cancer12.
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The molecular mechanisms leading to IM induction are not fully elucidated, but there is evidence 
for both direct bacterial action, such as H. pylori, and indirect mechanisms through inflammatory cy-
tokine expression like bile acids. H. pylori infection is the most important etiologic factor, and a high 
prevalence of infection is correlated with increased IM and GC risk. H. pylori eradication is the most 
important method for preventing GC, but the effect of eradication on established GIM is still debated.

Therefore, endoscopic surveillance for IM may be necessary, especially for higher OLGIM 
stages. Recent European, British, and American guidelines recommend surveillance in high-risk 
groups at 3 to 5-year intervals, and advances in image-enhanced endoscopy with integrated artifi-
cial intelligence might impact preventive strategies in the near future4,13,14.

Individuals with Spasmolytic Polypeptide-Expressing Metaplasia (SPEM) 
are at Higher Risk of Gastric Cancer and Associated with H. Pylori Infection

Li et al15 published a review about the relationship between spasmolytic polypeptide-expressing 
metaplasia (SPEM) and GC. The spasmolytic polypeptide-expressing metaplasia (SPEM) is a spe-
cific type of mucous cell metaplasia that plays a functional role in the repair of gastric epithelial 
injury and seems to be more strongly linked to GC than IM.

Data demonstrates that SPEM represents the major reparative lineage responsible for wound 
healing. However, chronic inflammation and immune responses caused by H. pylori can induce fur-
ther progression of SPEM to IM, dysplasia, and adenocarcinoma. SPEM and IM are two different 
lineages of metaplastic cells, and the current mainstream view is that the progression of SPEM leads 
to IM. H. pylori infection is a predisposing factor for SPEM but also causes chronic inflammation and 
immune response, promoting parietal cell loss, SPEM development, and metaplasia expansion16.

Chong et al17 provided another review regarding the role of SPEM in gastric carcinogenesis.
The emergence of SPEM is intimately connected to the plasticity of chief cells, indicating that 

the transformation into SPEM occurs not only in the chief cell zone but also in the basal region. The 
mature chief cells in the isthmus region function as reserve stem cells in the metaplastic process, 
capable of reprogramming into various cell types, contributing to the formation of SPEM cells18.

Chronic H. pylori infection causes mural cell loss or oxyntic atrophy and marked inflammation. 
Mural cells have an essential role in the differentiation of the entire gastric lineage, being involved 
in the secretion of several signaling factors. With the loss of parietal cells, these signaling mole-
cules are not secreted properly, leading to the reprogramming of the chief cell transcriptome that 
finally transdifferentiates into SPEM. The marked inflammation throughout the mucosa can induce 
SPEM gene expression19. As the appearance of SPEM has been found to precede IM, the detec-
tion of early SPEM provides new opportunities for future diagnosis and treatment.

 

INDIVIDUALS WITH ADVANCED STAGES OF ENDOSCOPIC CHANGES SUGGESTING
ATROPHY ARE IDENTIFIED TO BE AT HIGHER RISK OF CANCER

Nguyen et al20 performed a cross-sectional, single-center study in Vietnam to address the use of 
the endoscopic Kyoto and Kimura-Takemoto classifications for the diagnosis of high-risk gastric 
precancerous lesions and active H. pylori infection.

Dyspeptic patients without previous upper gastrointestinal endoscopy or H. pylori eradication, 
who underwent an upper gastrointestinal endoscopy at a tertiary hospital, were scored using both 
endoscopic classifications. There were 5 experienced gastroenterologists performing the exams, 
using high-definition scopes and with previous local training in endoscopic scoring. High-risk gas-
tric precancerous conditions or lesions were defined as severe and extensive AG, extensive or 
incomplete IM, or dysplasia. H. pylori infection was determined by rapid urease test and histology. 
The performance of each endoscopic classification was graded by the area under the receiver 
operating characteristic curve (AUC).

There were 292 patients included, with 14.0% presenting high-risk gastric precancerous lesions 
and 61.3% H. pylori infection. For the presence of high-risk gastric precancerous lesions, Kyoto 
vs. Kimura-Takemoto classifications had comparable performance, AUC: 0.792 vs. 0.791; p=0.96, 
but for the prediction of H. pylori infection, the Kyoto classification performed better than the Kimu-
ra-Takemoto classification: AUC: 0.77 vs. 0.66; p<0.001.
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In conclusion, both Kyoto and Kimura-Takemoto endoscopic classifications had comparable 
performance in predicting high-risk gastric precancerous lesions, but the Kyoto classification per-
formed better for H. pylori infection detection.

 

NO NEED FOR A BIOPSY IN THE INCISURA 
FOR RISK ASSESSMENT

Ferrari et al21 published one more study to evaluate the relevance of performing a biopsy in the 
incisura angularis for better grading a patient’s GC risk.

In this observational, prospective, unicentric Brazilian study, 350 patients without GC underwent 
an upper gastrointestinal endoscopy with biopsies according to the Updated Sydney system, al-
lowing the gastric cancer risk assessment from the OLGA and OLGIM systems, evaluated with and 
without the assessment of the incisura angularis biopsy.

The prevalence of precancerous conditions or lesions of the gastric mucosa were: 33.4% for 
AG, 34% for IM, and 1.1% for dysplasia. When comparing both biopsies protocols, corpus + antrum 
vs. corpus + antrum + incisura angularis, the proportion of patients with higher OLGA and OLGIM 
stages III-IV did not change significantly, either by the OLGA system (6.9% vs. 7.4%; p=0.78) or the 
OLGIM system (7.7% vs. 8.3%; p=0.99).

In conclusion, this is another study that opposes the need for the incisura angularis biopsy to 
diagnose patients with more advanced stages of AG or IM.

 

RELATION OF DYNAMIC TUFT CELL EXPANSION AND GASTRIC 
PRECANCEROUS CONDITIONS AND DYSPLASIA

Jang et al22 explored the alterations in tuft cells during gastric tumorigenesis from AG to IM, dyspla-
sia, and cancer. In this American study, they studied the correlation between tuft cell populations in 
humans with relevant mouse models of AG, foveolar hyperplasia, IM, and GC.

Tuft cells are chemosensory cells, epithelial in origin, but similar to immune cells in function, 
mediating the host response to various microbial infections, and being associated with luminal 
homeostasis, immune response, and tumorigenesis in the gastrointestinal tract23. Authors found 
increased tuft cell numbers associated with foveolar hyperplasia and parietal cell loss, H. pylori-in-
duced inflammation, atrophy, and metaplastic glands, compared to normal gastric mucosa, with 
a significant positive association with the extent of foveolar hyperplasia, inflammation, and IM, in 
both the corpus and antrum, with the presence of IM being the strongest factor. Finally, in the later 
stages of gastric tumorigenesis, while 33% of gastric adenomas exhibited 20 or more tuft cells per 
core, no tuft cells were observed in 77% of GC.

In conclusion, these results suggest that tuft cells increase in AG, IM, and dysplasia but de-
crease in GC. This suggests that tuft cell expansion is associated with precancerous conditions, 
but their ultimate loss is associated with progression to GC.

 

GASTRIC CANCER AND PRECANCEROUS CONDITIONS IN PATIENTS
WITH GASTRIC DIFFUSE LARGE B-CELL (DLBCL) OR MUCOSA-ASSOCIATED 
LYMPHOID TISSUE (MALT) LYMPHOMAS

Feng et al24 explored the relationship between the concomitant presence of precancerous con-
ditions and primary gastric lymphoma. The occurrence of primary gastric lymphoma is closely 
related to H. pylori, especially mucosa-associated lymphoid tissue (MALT) lymphomas and some 
diffuse large B-cell lymphomas (DLBCL)25.

In this retrospective study in three Chinese centers, 5.1% of patients with primary gastric lym-
phoma were diagnosed with GC, metachronous (3.2%), or synchronous (1.9%), with a 3-year me-
dian diagnosis interval between both cancers, most diagnosed in an advanced stage (75%). More-
over, 14.6% had precancerous conditions, and the H. pylori infection rate was 68.4%. In patients 
with primary gastric lymphoma, GC occurred mostly in H. pylori-infected patients (95.8%) and 
rarely after H. pylori eradication (4.2%).
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The overall success rate for H. pylori eradication was 87.1%, with no difference in MALT lym-
phoma (89.9%), DLBCL (88.3%), and other pathological types (84.6%). These results point out 
the relevance of adequate endoscopic inspection, both in the lymphoma first diagnostic endos-
copy and the further endoscopic surveillance exams of primary gastric lymphoma patients, and 
the relevance of H. pylori eradication to prevent progression to metachronous GC.

 

GASTRIC CANCER SCREENING IN WESTERN COUNTRIES

Farinati et al26 published a review article regarding the specificities of gastric cancer in Western 
countries. The article described the available primary and secondary preventive measures and 
discussed the opportunity to introduce screening in Western countries.

H. pylori screening and treatment (primary prevention), as well as endoscopic surveillance 
(secondary prevention), can lead to a progressive drop in GC mortality of 10 %. Prospective 
and observational studies demonstrate the ability of endoscopic screening to reduce GC mor-
tality5,27-29.

Primary prevention can be performed by vitamin intake, dietary restrictions, alcohol 
and smoking reduction, or H. pylori eradication30. Patients receiving H. pylori eradication 
have a lower risk of developing GC (RR 0.54, 95 % CI: 0.40-0.72) and a reduction in GC 
mortality (RR 0.61, 95 % CI: 0.40-0.92)31. As so, both the World Health Organization and 
the Maastricht VI/Florence consensus endorsed population screening for H. pylori to 
prevent GC32,33.
Secondary prevention can be performed by endoscopic surveillance of precancerous con-
ditions in the stomach, by performing an upper gastrointestinal endoscopy every 3 years 
in patients with: AG or IM that involves both antrum and corpus (OLGA/OLGIM III and IV 
stages), (every 1-2 years if the patient has a family history of GC), AG or IM restricted to the 
antrum or corpus with a family history of GC, incomplete IM, or persistent H. pylori infec-
tion4. In Europe, endoscopic screening proved to be cost-effective when combined with a 
colonoscopy performed for colorectal screening for an incidence of GC ≥10/100,000/year5. 

CONCLUSIONS

The relation between Helicobacter pylori infection and gastric precancerous conditions or lesions 
continues to provide new evidence every year. In the near future, updated evidence regarding 
reversal of conditions after Helicobacter pylori eradication, and gastric endoscopic screening com-
bined with colorectal screening are expected.
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