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Abstract
Background: Helicobacter pylori infection is prevalent among Saudi adults and has been linked to gastric
cancer and other tumor-like conditions. We aimed to explore the pathological characteristics of endoscopic
gastric biopsies among symptomatic adult Saudi patients and their relation to H. pylori infection.

Results: Among 151 gastric biopsies, gastritis was detected in 97 (64.2%) cases, chronic active gastritis in 26
patients (17.2%), duodenitis in 20 (13.2%) patients, and total metaplasia in 14 (9.3%) patients. H. pylori was
detected in 83 cases (55%), with a recurrence or reinfection rate of 9.8%. The patients with H. pylori
infection were considerably young (median age: 34 (IQR: 15) vs. 35.5 (IQR: 11), p = 0.024) and had a low
frequency of epigastric pain (78.3% vs. 91.2%, p = 0.031), reflux/regurgitation (7.2% vs. 20.6%, p = 0.016), and
dysphagia (4.85% vs. 14.7%, p = 0.037). However, they exhibited a higher incidence of chronic active gastritis
(96.2% vs. 3.8%, p < 0.001) and intestinal metaplasia (85.7% vs. 14.3%, p = 0.015). Young age (OR = 1.09, 95%
CI = 1.02-1.16, p = 0.011) and H. pylori infection (OR = 30.85, 95% CI = 3.26-291.60, p = 0.003) were identified
as a positive predictor of intestinal metaplasia while heartburn (OR = 0.08, 95% CI = 0.01-0.58, p = 0.012)
was a negative predictor.

Conclusion: H. pylori infection is prevalent among Saudi adults experiencing upper gastrointestinal
symptoms and is associated with intestinal metaplasia. Infection rate and intestinal metaplasia were higher
in patients with milder symptoms. Therefore, screening for H. pylori is highly recommended for Saudi
individuals with upper gastrointestinal symptoms. Old age and H. pylori infection were identified as positive
predictors of intestinal metaplasia, emphasizing the importance of early detection and management of H.
pylori infection in the Saudi population.
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Introduction
Helicobacter pylori, an opportunistic, gram-negative, flagellated bacillus, has the ability to infect the stomach
of around half of the global population across the world [1]. However, there is a wide variation in the
prevalence of H. pylori infection across the world, with reported higher frequency in developing countries. In
Saudi Arabia, H. pylori infections are high, affecting almost 80% of adults [1].

It is classified as a type I carcinogen that is linked to 89% of all gastric cancers [2], as well as mucosa-
associated lymphoid tissue (MALT) lymphoma [3]. Long-standing infection can lead to preneoplastic
pathological changes, atrophy, and intestinal metaplasia in half of the infected patients [4]. The spectrum of
gastric pathology resulting from H. pylori infection includes peptic ulcer disease, chronic active gastritis,
MALT lymphoma, and gastric adenocarcinoma [5,6].

Long-standing H. pylori infection is the primary cause of chronic active gastritis, where the organism
colonizes the gastric antrum along with mucosal lymphocytic infiltration [7]. H. pylori-induced peptic
ulceration occurs in the presence of pre-existing chronic superficial gastritis and is associated with increased
gastric acid secretion [8]. The progression of gastric mucosal changes due to H. pylori infection follows a
sequential pattern, starting from non-atrophic gastritis and culminating in preneoplastic lesions like
atrophic gastritis, intestinal metaplasia, and dysplasia [9].
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The diagnostic approach of H. pylori encompasses both invasive and non-invasive tests. Non-invasive
techniques, such as urea breath tests, serology, and stool antigen tests, have limitations in distinguishing old
from current infection, especially in endemic areas. Invasive tests relying on endoscopic procedures include
histopathology, rapid urease test, and polymerase chain reaction. These invasive tests exhibit sensitivity
and specificity levels exceeding 90% [10]. Therefore, the aim of the present study was to identify the
characteristics of endoscopic gastric biopsy among symptomatic Saudi patients with H. pylori infection and
to identify any preneoplastic changes.

Materials And Methods
Study design
The cross-sectional study included adult Saudi patients with an upper endoscopy and gastric biopsy for
upper gastrointestinal symptoms between December 2022 and June 2023, performed in the Endoscopy
Department of Ibn Sina College Hospital, Jeddah, Saudi Arabia.

Data collection
Data regarding age, gender, and upper gastrointestinal tract symptoms, including nausea, vomiting,
heartburn pain, belching, upper gastrointestinal bleeding, lower chest pain, weight loss, and dysphagia, were
obtained from the patients.

Histopathological technique
Based on hospital policy, upper endoscopy was carried out on overnight fasting patients using the “Pentax”
forward viewing esophagus and gastro-duodenum, and gastric biopsy was taken from the antrum using local
anesthesia. Biopsies were fixed in formalin and embedded in paraffin. The 5-µm thin tissue sections
subsequently obtained were deparaffinized in xylene (Sinopharm, Beijing, China) to remove the wax and
serially rehydrated by passing through decreasing concentrations of alcohol baths (100%, 90%, 80%, 70%)
(Sinopharm), followed by staining in hematoxylin for three to five minutes and then washed in running tap
water. Dipping in 1% acid alcohol (1% HCl in 70% alcohol) for a few seconds was done to remove excess dye
from the section, followed by tap water washing. Counterstaining of sections was done by using 1% eosin for
10 minutes, followed by washing in tap water for one to five minutes. Dehydration in increasing
concentration of alcohols was done, followed by clearing in two xylene baths. Sections were then mounted
in dibutylphthalate polystyrene xylene (DPX), covered, and observed by light microscopy.

Ethical consideration
The study was approved by the Ethics Committee of Ibn Sina National College for Medical Studies, Jeddah,
Saudi Arabia (IRB-10-04082022). Data were kept confidential.

Statistical analysis
Categorical variables were presented as numbers (percentage), while continuous variable (age) was
presented as median (interquartile ranges, IQR) as it was not normally distributed. Nonparametric and chi-
square tests were used for comparison between different groups. All data were analyzed using IBM SPSS
Statistics version 22 (IBM Corp., Armonk, NY). The level of significance of the study was set at 0.05.

Results
The study included 151 patients, 56 females (37.1%) and 95 (62.9%) males. Their median age was 34 (IQR:
14) years, ranging from 18 to 73 years. Out of the 151 patients with suspected upper GI disease, H. pylori
infection was diagnosed histologically in 83 patients (55%). Among positive cases, eight (9.8%) had a
documented history of H. pylori treatment, which might represent recurrence or reinfection. The most
frequent clinical presentation of infected patients was epigastric pain in 65 (78.3%), followed by
nausea/vomiting in 43 (51.8%), heartburn in 37 (44.6%), bleeding in 26 (31.3%), and dyspepsia in 19 (22.9%)
cases. The least frequent presentations included reflux/regurgitation in six (7.2%), dysphagia in four (4.8%),
and weight loss in three (3.6%) cases.

As seen in Table 1, infected patients tend to be younger (34 (IQR: 15) vs. 35.5 (IQR: 11) years, p = 0.024), they
exhibited less symptoms of epigastric pain (78.3% vs. 91.2%, p = 0.031), reflux/regurgitation (7.2% vs. 20.6%,
p = 0.016), and dysphagia (4.85 vs. 14.7%, p = 0.037), but higher frequency of gastritis (58.7% vs. 41.2%, p <
0.001) and intestinal metaplasia (85.7% vs. 14.3%, p = 0.015). The results of gastric biopsies are shown in
Figure 1.
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No, number = 68 (45%) Yes, number = 83 (55%)

P
Number % Number %

Gender
Females 24 35.3% 32 38.6%

0.680
Males 44 64.7% 51 61.4%

Age, median (IQR), years 35.5 (11) 34 (15) 0.024

Previous H. pylori infection
No 64 94.1% 74 90.2%

0.384
Yes 4 5.9% 8 9.8%

Epigastric pain
No 6 8.8% 18 21.7%

0.031
Yes 62 91.2% 65 78.3%

Heartburn
No 46 67.6% 46 55.4%

0.126
Yes 22 32.4% 37 44.6%

Nausea and or vomiting
No 36 52.9% 40 48.2%

0.561
Yes 32 47.1% 43 51.8%

Reflux or regurgitation
No 54 79.4% 77 92.8%

0.016
Yes 14 20.6% 6 7.2%

Dyspepsia
No 58 85.3% 64 77.1%

0.204
Yes 10 14.7% 19 22.9%

Dysphagia
No 58 85.3% 79 95.2%

0.037
Yes 10 14.7% 4 4.8%

Bleeding
No 56 82.4% 57 68.7%

0.054
Yes 12 17.6% 26 31.3%

Weight loss
No 64 94.1% 80 96.4%

0.510
Yes 4 5.9% 3 3.6%

TABLE 1: Comparison of clinical data between patients with and without histological diagnosis of
H. pylori infection.
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FIGURE 1: A stacked bar chart comparing those with and without
histological diagnosis of H. pylori concerning their gastric biopsy
results.

Among the total cases, 97 patients (64.2%) were diagnosed with gastritis, with H. pylori infection accounting
for 57 cases (58.7%). Additionally, 20 cases (13.2%) were diagnosed with duodenitis, with only six (30%)
having an H. pylori infection. Chronic active gastritis was detected in 26 patients (17.2%) (Figure 2), and 25
(96.2%) of them had H. pylori infection. The only pre-neoplastic lesion found was intestinal metaplasia,
which was detected in 14 (9.3%) cases (Figure 3); H. pylori infection accounted for 12 cases (85.7%) of them.
Compared to non-infected cases, patients with H. pylori infection had a significantly higher frequency of
chronic active gastritis (96.2% vs. 3.8%, p < 0.001) and intestinal metaplasia (85.7% vs. 14.3%, p = 0.015).

FIGURE 2: A case of chronic active gastritis in which gastric tissue is
stained with hematoxylin & eosin at 100 magnification shows that the
inflammatory infiltrate includes variable numbers of neutrophils within
the lamina propria, with large numbers of plasma cells with increased
numbers of lymphocytes and macrophages. The gastric mucosa shows
variable degrees of intestinal metaplasia of many gastric glandular
cells, a premalignant condition.
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FIGURE 3: Gastric biopsy stained with hematoxylin & eosin at 400
magnification shows chronic H. pylori gastritis. The gastric mucosa
shows an area of mucosal superficial ulceration with inflammatory
infiltration formed of variable numbers of neutrophils, plasma cells,
lymphocytes, and macrophages. Intraepithelial neutrophils and
subepithelial plasma cells are characteristic of H. pylori gastritis.
Mucous glands show areas of internalization as well as atrophic
changes.

Benign lesions found in the endoscopic gastric biopsies were one case of gastric xanthelasma among
infected patients and two cases of duodenal Brunner's glands hyperplasia among non-infected patients. Only
one case of bleeding peptic ulcer was diagnosed by the endoscope (biopsy cannot be taken because of
bleeding).

Further analysis indicated that age (OR = 1.09, 95% CI = 1.02-1.16, p = 0.011) and H. pylori infection (OR =
30.85, 95% CI = 3.26-291.60, p = 0.003) were a positive predictor of intestinal metaplasia, while heartburn
(OR = 0.08, 95% CI = 0.01-0.58, p = 0.012) was a negative predictor (Table 2).

 Odds ratio
95% confidence interval

P
Lower Upper

Age 1.09 1.02 1.16 0.011

Gender 0.26 0.06 1.15 0.076

Epigastric pain 0.77 0.16 3.76 0.747

Heartburn 0.08 0.01 0.58 0.012

Nausea vomiting 0.27 0.06 1.27 0.096

Dyspepsia 0.34 0.04 3.14 0.340

Bleeding 0.11 0.01 1.12 0.062

H. pylori infection 30.85 3.26 291.60 0.003

Active chronic gastritis 0.43 0.08 2.19 0.308

TABLE 2: Predictors of gastric intestinal metaplasia among symptomatic patients.
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Discussion
Our results found that more than half of adult Saudi patients experiencing upper gastrointestinal symptoms
were infected by H. pylori infection. It is important to note that our H. pylori detection rate involves
symptomatic patients who underwent invasive diagnostic tests and, therefore, cannot be compared to the
expected rate of 80% among the general Saudi population. However, an Indian study reported a rate of
62.0% [11]. Among the infected cases, 10% had a previous history of H. pylori eradication, representing
either a recurrence of the original strain or reinfection by a new strain [12] and ultimately pointing to the
possible emergence of drug resistance among Saudi patients.

In line with another study [13], our results demonstrated that chronic active gastritis is the most prevalent
histologic pattern of H. pylori gastritis. None of the patients included had atrophic gastritis, MALT, or frank
gastric cancer. In contrast to findings from other researchers who reported H. pylori-related peptic ulcers
and dysplasia/carcinoma [14,15], we detected 14 cases with gastric intestinal metaplasia, which is the only
detected pre-neoplastic gastric lesion in our patients. According to our results, this intestinal metaplasia is
triggered by chronic H. pylori infection and age. In contrast to the previous research, the prevalence of H.
pylori infection accounted for 38.6% of gastric intestinal metaplasia in Turkish patients [16]. Increasing age
may be attributed to intestinal metaplasia because of prolonged gastric inflammation.

Regarding symptoms linked to infection, the most common were epigastric pain, nausea, and vomiting. The
symptomatology of H. pylori infection varies widely, ranging from asymptomatic in most cases to mild self-
limited symptoms or severe abdominal pain.

In the present study, gender did not appear to be a significant risk factor for infection or development of
intestinal metaplasia. These findings are in concordance with others [11,17,18], but they differ from the
results reported by Kaore et al. [19], who showed a higher prevalence in male gender. On the other hand,
infection shows a significant trend toward the younger age group; this can be explained by the relatively
young age of the cases incorporated in our study, with a median age of 34 years. This finding is in
accordance with other studies [11,18,19] that reported more frequent infection in patients aged 20-40 years
compared to the older age group. However, increasing age above 40 represented a positive factor for
predicting preneoplastic intestinal metaplasia.

The present study has some limitations, including the study design that limits the evidence of a causal effect
relationship between H. pylori infection and the development of gastrointestinal pathology.

Conclusions
Our study highlights a significant prevalence of H. pylori infection among symptomatic adult Saudi patients.
Though the prevalence of H. pylori chronic active gastritis and related abdominal symptoms is significant,
no major gastrointestinal complications were detected apart from a substantial number of intestinal
metaplasia. This preneoplastic lesion was linked to age and H. pylori infection. Based on our findings, we
recommend screening for H. pylori infection and initiation of early treatment for primary prevention of
gastric cancer in the young Saudi population aged 20 and 30 years before the development of preneoplastic
conditions. Moreover, regular endoscopic follow-up should be provided to patients with preneoplastic
lesions for secondary prevention.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Acquisition, analysis, or interpretation of data:  Rehab A. Mohammed, Ibrahim K. Alghamdi, Shaden N.
Alhelali, Majdah F. Alqahtani, Intessar Sultan, Mahmoud M. Barakat, Yossef H. Ahmed

Drafting of the manuscript:  Rehab A. Mohammed, Ibrahim K. Alghamdi, Shaden N. Alhelali, Majdah F.
Alqahtani, Mahmoud M. Barakat, Hanaa E. Abozeid, Hanan L. Mohammed, Yossef H. Ahmed

Critical review of the manuscript for important intellectual content:  Rehab A. Mohammed, Intessar
Sultan, Mayar I. Badawy, Hanaa E. Abozeid, Hanan L. Mohammed, Yossef H. Ahmed

Supervision:  Intessar Sultan

Concept and design:  Mayar I. Badawy, Hanaa E. Abozeid, Hanan L. Mohammed

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Ibn Sina National

2023 Ahmed et al. Cureus 15(12): e50981. DOI 10.7759/cureus.50981 6 of 7

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


College for Medical Studies Ethics Committee issued approval IRB-10-04082022. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Malfertheiner P, Camargo MC, El-Omar E, et al.: Helicobacter pylori infection. Nat Rev Dis Primers. 2023,

9:19. 10.1038/s41572-023-00431-8
2. Lu B, Li M: Helicobacter pylori eradication for preventing gastric cancer . World J Gastroenterol. 2014,

21:5660-5. 10.3748%2Fwjg.v20.i19.5660
3. Plummer M, Franceschi S, Vignat J, Forman D, de Martel C: Global burden of gastric cancer attributable to

Helicobacter pylori. Int J Cancer. 2015, 136:487-90. 10.1002/ijc.28999
4. Malfertheiner P, Megraud F, O'Morain CA, et al.: Management of Helicobacter pylori infection-the

Maastricht V/Florence Consensus Report. Gut. 2017, 66:6-30. 10.1136/gutjnl-2016-312288
5. Ishaq S, Nunn L: Helicobacter pylori and gastric cancer: a state of the art review . Gastroenterol Hepatol Bed

Bench. 2015, 8:S6-14.
6. Balakrishnan M, George R, Sharma A, Graham DY: Changing trends in stomach cancer throughout the

world. Curr Gastroenterol Rep. 2017, 19:36. 10.1007/s11894-017-0575-8
7. Reyes VE: Helicobacter pylori and its role in gastric cancer . Microorganisms. 2023, 11:1312.

10.3390/microorganisms11051312
8. Ansari S, Yamaoka Y: Helicobacter pylori virulence factors exploiting gastric colonization and its

pathogenicity. Toxins (Basel). 2019, 11:677. 10.3390/toxins11110677
9. Correa P, Piazuelo MB, Camargo MC: The future of gastric cancer prevention . Gastric Cancer. 2004, 7:9-16.

10.1007/s10120-003-0265-0
10. Urgessa NA, Geethakumari P, Kampa P, et al.: A comparison between histology and rapid urease test in the

diagnosis of Helicobacter pylori in gastric biopsies: a systematic review. Cureus. 2023, 15:e39360.
10.7759/cureus.39360

11. Adlekha S, Chadha T, Krishnan P, Sumangala B: Prevalence of Helicobacter pylori infection among patients
undergoing upper gastrointestinal endoscopy in a medical college hospital in Kerala, India. Ann Med Health
Sci Res. 2013, 3:559-63. 10.4103/2141-9248.122109

12. Ziyaee F, Alborzi A, Pouladfar G, Pourabbas B, Asaee S, Roosta S: An update of Helicobacter pylori
prevalence and associated risk factors in Southern Iran: a population-based study. Arch Iran Med. 2020,
23:665-71. 10.34172/aim.2020.84

13. Omunakwe HE, Madubuike OC, Nwosu SO, Pughikumo CO, Nwauche CA: Gastric mucosa-associated
lymphoid tissue: the need for prompt histologic diagnosis. Ann Trop Med Public Health. 2011, 4:113-5.

14. Tanaka A, Kamada T, Inoue K, et al.: Histological evaluation of patients with gastritis at high risk of
developing gastric cancer using a conventional index. Pathol Res Pract. 2011, 207:354-8.
10.1016/j.prp.2011.03.001

15. Ling X, Zhang H, Shen C, et al.: H. pylori infection is related to mitochondrial microsatellite instability in
gastric carcinogenesis. Infect Agent Cancer. 2016, 11:30. 10.1186/s13027-016-0078-5

16. Olmez S, Aslan M, Erten R, Sayar S, Bayram I: The prevalence of gastric intestinal metaplasia and
distribution of Helicobacter pylori infection, atrophy, dysplasia, and cancer in its subtypes. Gastroenterol
Res Pract. 2015, 2015:434039. 10.1155/2015/434039

17. Tarkhashvili N, Beriashvili R, Chakvetadze N, et al.: Helicobacter pylori infection in patients undergoing
upper endoscopy, Republic of Georgia. Emerg Infect Dis. 2009, 15:504-5. 10.3201/eid1503.080850

18. Valizadeh Toosi SM, Yaghobi M, Mohammad Pour RA: Prevalence of Helicobacter pylori infection in
patients with dyspepsia in north of Iran. Middle East J Dig Dis. 2021, 13:230-6. 10.34172/mejdd.2021.230

19. Kaore NM, Nagdeo NV, Thombare VR: Comparative evaluation of the diagnostic tests for Helicobacter pylori
and dietary influence for its acquisition in dyspeptic patients: a rural hospital based study in central India. J
Clin Diagnostic Res. 2012, 6:636-41.

2023 Ahmed et al. Cureus 15(12): e50981. DOI 10.7759/cureus.50981 7 of 7

https://dx.doi.org/10.1038/s41572-023-00431-8
https://dx.doi.org/10.1038/s41572-023-00431-8
https://dx.doi.org/10.3748%2Fwjg.v20.i19.5660
https://dx.doi.org/10.3748%2Fwjg.v20.i19.5660
https://dx.doi.org/10.1002/ijc.28999
https://dx.doi.org/10.1002/ijc.28999
https://dx.doi.org/10.1136/gutjnl-2016-312288
https://dx.doi.org/10.1136/gutjnl-2016-312288
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4495426/
https://dx.doi.org/10.1007/s11894-017-0575-8
https://dx.doi.org/10.1007/s11894-017-0575-8
https://dx.doi.org/10.3390/microorganisms11051312
https://dx.doi.org/10.3390/microorganisms11051312
https://dx.doi.org/10.3390/toxins11110677
https://dx.doi.org/10.3390/toxins11110677
https://dx.doi.org/10.1007/s10120-003-0265-0
https://dx.doi.org/10.1007/s10120-003-0265-0
https://dx.doi.org/10.7759/cureus.39360
https://dx.doi.org/10.7759/cureus.39360
https://dx.doi.org/10.4103/2141-9248.122109
https://dx.doi.org/10.4103/2141-9248.122109
https://dx.doi.org/10.34172/aim.2020.84
https://dx.doi.org/10.34172/aim.2020.84
https://cyberleninka.org/article/n/1091429/viewer
https://dx.doi.org/10.1016/j.prp.2011.03.001
https://dx.doi.org/10.1016/j.prp.2011.03.001
https://dx.doi.org/10.1186/s13027-016-0078-5
https://dx.doi.org/10.1186/s13027-016-0078-5
https://dx.doi.org/10.1155/2015/434039
https://dx.doi.org/10.1155/2015/434039
https://dx.doi.org/10.3201/eid1503.080850
https://dx.doi.org/10.3201/eid1503.080850
https://dx.doi.org/10.34172/mejdd.2021.230
https://dx.doi.org/10.34172/mejdd.2021.230
https://www.researchgate.net/publication/286647057_Cpmparative_evaluation_of_the_diagnostic_tests_for_Helicobacter_pylori_and_dietary_influence_for_its_acquisition_in_dyspeptic_patients_A_rural_hospital_based_study_in_central_India

	Histopathological Findings in Adult Patients With Dyspepsia and Their Association With Helicobacter pylori Infection
	Abstract
	Introduction
	Materials And Methods
	Study design
	Data collection
	Histopathological technique
	Ethical consideration
	Statistical analysis

	Results
	TABLE 1: Comparison of clinical data between patients with and without histological diagnosis of H. pylori infection.
	FIGURE 1: A stacked bar chart comparing those with and without histological diagnosis of H. pylori concerning their gastric biopsy results.
	FIGURE 2: A case of chronic active gastritis in which gastric tissue is stained with hematoxylin & eosin at 100 magnification shows that the inflammatory infiltrate includes variable numbers of neutrophils within the lamina propria, with large numbers of plasma cells with increased numbers of lymphocytes and macrophages. The gastric mucosa shows variable degrees of intestinal metaplasia of many gastric glandular cells, a premalignant condition.
	FIGURE 3: Gastric biopsy stained with hematoxylin & eosin at 400 magnification shows chronic H. pylori gastritis. The gastric mucosa shows an area of mucosal superficial ulceration with inflammatory infiltration formed of variable numbers of neutrophils, plasma cells, lymphocytes, and macrophages. Intraepithelial neutrophils and subepithelial plasma cells are characteristic of H. pylori gastritis. Mucous glands show areas of internalization as well as atrophic changes.
	TABLE 2: Predictors of gastric intestinal metaplasia among symptomatic patients.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


