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Introduction  
Gastritis, although still greatly underestimated nowadays, is one 

of the most common noncancerous inflammatory diseases world-
wide. 

The term “gastritis” defines a broad spectrum of histological 
lesions which are characterized by the occurrence of inflammatory 
cells inside gastric mucosa.1 Gastritis’ typical clinical symptomatol-

ogy refers to dyspeptic syndrome in both acute and chronic forms. 
Histologic diagnosis of gastritis requires biopsy sampling by gastric 
endoscopy, an invasive examination that assumes the knowledge of 
well-defined clinical indications.2 

Globally, the prevalence of gastritis results to be very high: for 
example, in developing countries, 50.8% of the population suffer 
from this condition, while, in developed countries, 34.7% of the 
population had health problems due to gastritis.3-5 
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ABSTRACT 

Background: because of the impact of gastritis on patients’ quality of life and the importance of accurate diagnosis to 
identify potential precancerous lesions related to them, we evaluated the determinants that could most influence the risk 
of gastritis development and gastric mucosa alterations. 
Materials and Methods: gastric biopsies performed from September to November 2023 were collected. Univariate and 
multivariate logistic regression models were used to identify determinants of gastritis, gastric mucosa alterations and 
gastrectomy (sleeve). Results of logistic model were presented as Odds Ratio (OR) with a 95% Confidence Interval (CI) 
and corresponding p-value.  
Results: univariate and multivariate logistic analysis showed an increase in odds of gastritis development related to age, 
while the increase in odds of gastric alterations was also related to gender. Male gender and age ≥65 decreased the odds 
of receiving a gastric resection (sleeve). 
Conclusions: recognizing determinants having a greater impact on gastritis and gastric alterations development is 
imperative, to identify people who are most at risk, so that preventive population interventions can be evaluated. 
 
Background: a causa dell’impatto della gastrite sulla qualità della vita dei pazienti e dell’importanza di una diagnosi accurata per 
identificare potenziali lesioni precancerose ad essa correlate, abbiamo valutato i determinanti che potrebbero influenzare maggior-
mente il rischio di sviluppo della gastrite e le alterazioni della mucosa gastrica. 
Materiali e Metodi: sono state raccolte biopsie gastriche eseguite da settembre a novembre 2023. Sono stati utilizzati modelli di 
regressione logistica univariata e multivariata per identificare i determinanti di gastrite, alterazioni della mucosa gastrica e gastrecto-
mia (sleeve). I risultati del modello logistico sono stati presentati come Odds Ratio (OR) con un Intervallo di Confidenza (IC) al 95% 
e il corrispondente p-value.  
Risultati: l’analisi logistica univariata e multivariata ha mostrato un aumento delle probabilità di sviluppo della gastrite in relazione 
all’età, mentre l’aumento delle probabilità di alterazioni gastriche era legato anche al sesso. Il sesso maschile e l’età ≥65 anni hanno 
diminuito le probabilità di ricevere una resezione gastrica (sleeve). 
Conclusioni: è imperativo riconoscere i determinanti che hanno un maggiore impatto sullo sviluppo della gastrite e delle alterazioni 
gastriche, al fine di identificare le persone più a rischio, in modo da poter valutare gli interventi preventivi a livello di popolazione. 
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The main causes of its development include substance use, 
smoking, eating spiced food, anxiety and stress.3,6 This disorder can 
lead over time to the onset of severe cancer diseases, which can even 
be life-threatening if not treated properly.7  

Many risk factors are involved in the gastritis development. The 
main ones include the intake of medications (such as Non-Steroidal 
Anti-Inflammatory Drugs, NSAIDs, steroid therapies, anti-cancer 
therapies, antidepressants), diet and lifestyles (especially smoking 
and alcohol abuse, sedentary behavior, and unhealthy diets).8-12 
Physical and emotional stress, infections (especially Helicobacter 
pylori), other conditions such as bile reflux, and autoimmune disor-
ders also represent risk factors for the onset of gastritis.13,14 

Because of the wideness of risk factors and its development 
cause, measures to prevent excess irritation of gastric mucosa are 
possible.  

Concerning food intake, slow mastication at meals is recom-
mended, avoiding too large meals and lying down at least two 
hours later than a meal.15 There are also foods for which it is rec-
ommended to limit consumption, such as those rich in fat, spicy or 
very salty, as well as fried foods, citrus and acidic fruits, chocolate, 
tomatoes and other acidulous vegetables. Moderate intake of cof-
fee, tea, carbonated drinks in general, juices and alcohol are rec-
ommended among drinks.16  

Gastritis histological diagnosis can be established through the 
SYDNEY classification, whose name is due to the World Congress 
of Gastroenterology held in Sydney in 1990. It is based on endo-
scopic classification of the gastric mucosa and is useful in classify-
ing gastritis according to topography, type and degree of severity.17 
However, this system does not provide prognostic guidance useful 
for routine diagnosis.  

In addition, exists a specific staging for gastritis, proposed in 
2005, defined as Operative Link on Gastritis Assessment (OLGA), 
which by assessing the degree and extent of atrophy allows the iden-
tification of a subgroup of patients with higher-risk precancerous 
lesions who require increased surveillance.18 

Gastritis can impact patients’ quality of life significantly, espe-
cially when symptoms are severe and recurrent. Physical symp-
toms (heartburn, abdominal pain, nausea, throwing up, and a full 
feeling after eating), reduced ability to ingest food (with appetite 
reduction or early feeling of satiety),19 severe emotional impact 
(causing stress, anxiety, depression, or irritability) can be 
observed.20 In addition, high costs associated with therapies, phar-
macological, medical examinations, diagnostic tests, and lifestyle 
changes must be considered. All of this can extensively impact 
patients’ quality of life. 

Besides being very impactful on daily quality of life, gastritis 
can also represent precancerous conditions.21 Indeed, the persistent 
presence of Helicobacter pylori (H.P.) can lead to lymphoma devel-
opment,22 while persistence of intestinal metaplasia in the stomach 
glands can result in invasive adenocarcinomas of varying 
histotypes.23 For this reason, it is essential to perform regular gastric 
screenings and keep a close attention on any symptoms that can be 
correlated with a gastric problem.24 

Most importantly, patients with gastritis should receive appro-
priate treatment in order to better manage their symptoms and 
improve their quality of life. This may include changes in daily 
habits, drug therapies to reduce gastric inflammation, and treatments 
to manage stress and anxiety relating to the disease. In addition, 
emotional support and education on ways to manage the illness can 
be pivotal in improving quality of life for patients with gastritis.  

Materials and Methods 
From all the biopsy samples collected at the Surgical Pathology 

laboratory of Santa Rita Clinic in Vercelli, from September 1 to 
November 30 2023, only gastric ones were selected to assess gastri-
tis incidence in a Pathologic Anatomy service that collects most of 
the regional case series. 

Demographic data (age, gender) and clinical characteristics such 
as types of gastritis, occurrence of H. pylori, gastric mucosa alter-
ations and vertical gastric resection (sleeve) intervention were col-
lected for each patient.  

Age was reported as mean and Standard Deviation (SD). 
Categorical variables were summarized as counts and percentages.  

Separate univariate and multivariate logistic regression models 
were used to identify determinants of gastritis, gastric mucosa alter-
ations and stomach vertical gastric resection (sleeve). In the multi-
variate logistic regression models, different subsets of variables were 
included as covariates: in the model explaining the probability of 
having gastritis, only demographic variables, such as age (≥65 or 
<65 years) and gender, were included as covariates; in the logistic 
model used to identify determinants of the presence of gastric 
mucosa, variables included in the regression are: demographic vari-
ables, having H.P. infection and occurrence of gastritis; finally, in the 
model explaining the probability of stomach vertical gastric resec-
tion (sleeve), gender and gastritis were considered in the regression. 
Results of logistic models were presented as Odds Ratio (OR) with 
a 95% confidence interval and corresponding p-value. A two-tailed 
p-value <0.05 was considered statistically significant. Analyses were 
performed using STATA 18.  

 
 

Results 
From 2066 biopsy samples collected between September 1 to 

November 30, 2023, 524 of them (25.4%) were gastric biopsies. 
The most frequent gender was female (64.9%). The mean age of 

patients was 54.5 years (SD 15.5), with a higher mean age in men 
(55.9) compared to women (53.8). 144 patients aged ≥65 years. 

Gastritis was diagnosed in 410 patients, accounting for 78.2% of 
the overall gastric resection biopsy we received. Most gastritis was 
diagnosed in individuals aged <65 years, while the most frequently 
occurring gender was female (64.9%). 

Chronic type gastritis was the most frequently diagnosed in both 
genders. Gastric mucosa alterations occurrence, such as polyps, 
intestinal metaplasia, Barrett’s esophagus or neoplasia was observed 
in 107 patients, 82 of whom with gastritis. H.P. was detected in 73 
active or multiple histotype gastritis (active and atrophic), with a 
prevalence of infection in women (64.4%). 

Finally, 167 of gastric resection biopsy (31.9%) were from 
sleeve gastrectomy of which 108 had gastritis. Sleeve gastrectomy 
was most frequently performed by women (77.2%) (Table 1). 

The univariate logistic regression model that assessed the asso-
ciation of gastritis in relation to gender and age (Table 2), showed 
that being 65 years old or older increases the odds of gastritis (OR 
3.65, p<0.001). This result is confirmed in the multivariate logistic 
regression (OR 3.71, p<0.001). 

Results of the univariate and multivariate models for the evalu-
ation of vertical gastric resection are shown in Table 3. From both 
models, it resulted that male gender reduces the odds of receiving 
gastric resection surgery (OR 0.43, p<0.001), as well as the presence 
of gastritis (OR 0.33, p<0.001) (Table 3).  
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The results of the last univariate and multivariate logistic mod-
els, used to identify determinants of alterations in the gastric 
mucosa, are shown in Table 4. The univariate logistic model showed 
an increased odds in male patients (OR 1.60, p=0.03) and in those 

aged >=65 years (OR 2.86, p<0.001). However, the multivariate 
logistic model confirmed that only being >=65 years old increases 
the odds of having alterations in the gastric mucosa (OR 2.94, 
p<0.001) (Table 4). 
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Table 1. Patients’ demographic and clinical characteristics. 

Characteristics                         Overall (n=524)                                         Men (n=184)                                        Women (n=340) 
Age (mean ± SD)                                  54.5 (±15.5)                                                      55.9 (±16.5)                                                      53.8 (±15.0)  
Gastritis                                                                                                                                     
  Active                                                   88 (16.8%)                                                       28 (15.2%)                                                       60 (17.7%)  
  Atrophic                                                18 (3.4%)                                                          4 (2.2%)                                                          14 (4.1%)  
  Chronic                                                255 (48.7%)                                                      90 (48.9%)                                                      165 (48.5%)  
  Multiple histotype                                 49 (9.4%)                                                          22 (12%)                                                          27 (7.9%)  
  No gastritis                                          114 (21.7%)                                                      40 (21.7%)                                                        74(21.8%)  
Gastric mucosa alterations                                                                                                        
  Yes                                                       107 (20.4%)                                                      47 (25.5%)                                                       60 (17.7%)  
  No                                                        417 (79.6%)                                                     137 (74.5%)                                                     280 (82.3%)  
Helicobacter pylori                                                                                                                   
  Yes                                                        73 (13.9%)                                                       26 (14.1%)                                                       47 (13.8%)  
  No                                                        451 (86.1%)                                                     158 (85.9%)                                                     293 (86.2%)  
Sleeve                                                                                                                                        
  Yes                                                       167 (31.9%)                                                      38 (20.7%)                                                      129 (37.9%)  
  No                                                        357 (68.1%)                                                     146 (79.3%)                                                     211 (62.1%)  
SD, Standard Deviation. 
 
Table 2. Univariate and multivariate logistic regression for gastritis. 

                         Univariate OR      95% CI             p-value                               Multivariate OR     95% CI             p-value 
Gender                                  
  Female                        1 (ref)                 0.65-1.55                  0.99                                                  1 (ref)                 0.57-1.38                  0.59 
  Male                             1.00                                                                                                               0.89                                                         
Age                                       
  <65                              1 (ref)                     1.97                    <0.001                                                1 (ref)                 2.00-6.87                <0.001 
  ≥65                               3.65                                                                                                               3.71                                                         
OR, Odds Ratio; CI, Confidence Interval. 
 
Table 3. Univariate and multivariate logistic regression for sleeve. 

                         Univariate OR      95% CI             p-value                               Multivariate OR     95% CI             p-value 
Gender                                  
  Female                        1 (ref)                 0.28-0.65                <0.001                                                1 (ref)                 0.26-0.63                <0.001 
  Male                             0.43                                                                                                               0.41                                                         
Gastritis                                
  No                               1 (ref)                 0.22-0.51                <0.001                                                1 (ref)                 0.21-0.49                <0.001 
  Yes                                0.33                                                                                                               0.32                                                         
OR, Odds Ratio; CI, Confidence Interval. 
 
Table 4. Univariate and multivariate logistic regression for gastric mucosa alterations. 
                         Univariate OR      95% CI             p-value                               Multivariate OR     95% CI             p-value 
Gender                                  
  Female                        1 (ref)                 1.04-2.47                  0.03                                                  1 (ref)                 0.92-2.23                  0.12 
  Male                             1.60                                                                                                               1.43                                                         
Age                                       
  <65                              1 (ref)                 1.84-4.46                <0.001                                                1 (ref)                 1.85-4.68                <0.001 
  ≥65                               2.86                                                                                                               2.94                                                         
Gastritis                                
  No                               1 (ref)                 0.54-1.48                  0.65                                                  1 (ref)                 0.40-1.21                  0.20 
  Yes                                0.89                                                                                                               0.70                                                         
H. pylori                               
  No                               1 (ref)                 0.38-1.42                  0.36                                                  1 (ref)                 0.42-1.67                  0.61 
  Yes                                0.74                                                                                                               0.84                                                         
OR, Odds Ratio; CI, Confidence Interval. 



Discussion 
Gastritis should not be underestimated as it is a very common 

disorder in the population, which can evolve into more serious, 
sometimes even life-threatening conditions.1 However, in order to 
obtain a correct diagnosis, proper communication and interaction 
between surgeon performing the sampling and pathologist is imper-
ative.2  

Furthermore, it is also important to remember that gastritis diag-
nosis is both clinical and histological. For this reason, the pathologist 
needs to always be supplied with adequate clinical information for 
the interpretation of endoscopic and histologic findings; lacking this 
knowledge, some cases are not easily interpreted, making it difficult 
to give a correct diagnosis.  

Gastritis is often underestimated, so the patient’s symptoms or 
sampling sites are not well specified; this can be a source of trouble 
in understanding the patient’s clinical setting and thus in the accu-
racy and completeness of histopathologic diagnosis. Like any dis-
ease of major incidence in the population, gastritis would also ben-
efit from setting up a screening program in selected age groups 
aimed at early detection of inflammatory alterations in preclinical 
phase. A population-based surveillance program aimed at prevent-
ing atrophic gastritis and early detection of active H.P.-related gas-
tritis would be determinant in the reduction of crippling gastroin-
testinal diseases, as well as gastric adenocarcinoma. Finally, adopt-
ing a healthy lifestyle and proper eating habits can help to manage, 
or even prevent, gastritis. 

Whereas gastric biopsy examination represents one of the most 
frequent pathologic samples reaching a pathologic anatomy labo-
ratory, it would be useful to develop reproducible histopathologic 
reports so as to help physicians in defining strategies for the pre-
vention of gastric diseases. 

This is because gastritis can also develop precancerous forms 
over time, as well as being very impactful on the quality of daily 
life. The persistent occurrence of H. pylori can lead to lymphoma, 
while the persistence of intestinal metaplasia in the stomach glands 
can result in invasive adenocarcinomas of different histotypes. For 
this reason, it is essential to perform regular gastric screenings and 
monitor any symptoms that can be correlated with a gastric issue 
(Figure 1). 

Finally, it is relevant to consider obesity’s incidence in the pop-
ulation;25 in our case series, about 32% of the gastric samples that 
came to our laboratory were related to obese patients, who under-
went stomach corpus reduction surgery (sleeve gastrectomy) to limit 
its volume in order to precede satiety.  

This finding is very impactful and turns out to be a real social 
problem since people nowadays are tending to have increasingly 
sedentary lives and have improper eating habits, affecting gastric 
alteration development, with serious complications.26 

 
 

Conclusions 
It is critical for patients with gastritis to receive appropriate treat-

ment in order to best manage their symptoms and improve their 
quality of life. This may include changes in daily habits, drug thera-
pies to reduce gastric inflammation, and treatments to manage stress 
and anxiety related to the disease. In addition, emotional support and 
education on ways to manage the disease can be pivotal in improv-
ing gastritis patients’ quality of life. 
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200x, EE.
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