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Introduction: Although it is a bile-sensitive microorganism in vitro, Helicobacter pylori (Hp) has been detected in human 
bile and gallbladder tissue. Recently, it is reported that bile acids eliminate Hp after gastric surgery. However, the data about 
the relationship between Hp and bile acids in subjects without surgery are limited. We aimed to evaluate the clinical features 
and Hp gastritis rate among patients with and without reflux of gastric bile acid.
Methods: Patient data were collected through reviewing medical records of 1–18-years old children who underwent gas-
troscopy during the study period. The rapid urease test (RUT) result, the presence of gastric or bulbar erosion/ulcer, and duo-
denogastric reflux (DGR) were obtained from gastroscopy reports. Histologic changes of alkaline gastritis and other types of 
gastritis were noted. Hp infection was accepted as “present” if both RUT and histopathological findings confirm the Hp presence.
Results: Among 754 diagnostic esophago-gastro-duodenoscopy (EGD), 521 subjects were eligible. Bile was visible at the 
stomach in 114 children (mean age: 11.29±3.90 years, 76.3% girls). The remaining 407 children without bile in the stomach 
were served as controls (mean age: 9.09±4.53 years, 52.1% girls). Girl gender was a risk factor for bile in the stomach during 
EGD (aOdds Ratio [aOR]: 1.33, 95% confidence interval [CI]: 1.09–1.77, p<0.05). Hp was present in 35 (30.7%) subjects in the 
study group and 210 (51.6%) controls (OR: 1.68, 95% CI: 1.25–2.24, p<0.05). Foveolar hyperplasia was present in 98 (86.0%) 
cases in the study group and 2 (0.5%) controls. Alkaline gastritis was correlated with bile in the stomach (r2: 0.89, p<0.01), 
older age (r2: 0.18, p<0.01), and girl gender (r2: 0.21, p<0.01).
Discussion and Conclusion: The rate of Hp infection was lower in patients with DGR compared to controls. Furthermore, 
DGR was significantly more frequent in girls and grown-up children. A high percentage of patients with bile reflux had 
alkaline gastritis.
Keywords: Alkaline gastritis; bile acids; children; duodenogastric reflux; Helicobacter pylori.

Duodenogastric reflux (DGR) results from excessive re-
flux of bile and duodenal contents into the stomach. 

It is one of the primary factors involved in the pathophys-

iological processes leading to gastric mucosal damage in 
chronic gastritis patients[1,2]. DGR can develop after chole-
cystectomy, pyloroplasty, gastric surgery, and primarily[1]. 
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Short-term DGR might occur physiologically, causing a few 
symptoms such as temporary epigastric pain and nausea 
postprandially or during prolonged fasting. Pathological 
DGR lasts for an extended time and excessive bile reflux 
might cause bile reflux gastritis (BRG)[2].

Helicobacter pylori (Hp) infection is the most prevalent 
gastric bacterial infection. It colonizes the gastric mucosa 
often during early childhood and might persist through-
out life. Hp is highly associated with chronic gastritis, pep-
tic ulcers, gastric mucosal atrophy, metaplasia, dysplasia, 
lymphoma, and gastric adenocarcinoma[3]. Despite the 
fact that it is a bile-sensitive microorganism in vitro, Hp 
has previously been detected paradoxically in human bile 
and gallbladder tissue[4]. It has been postulated that gas-
tric acid secretion would neutralize the alkaline pH bile 
acid; thereby, Hp resists and colonizes the gastric mu-
cosa[5]. Recently, it is reported that bile acids eliminate Hp 
after gastric surgery[6]. However, it has been suggested 
that gastric bile acids may suppress the initial stages of 
Hp infection in subjects without gastric surgery[7]. The 
relationship between DGR of bile and gastric coloniza-
tion of Hp or Hp gastritis has given conflicting results. We 
aimed to evaluate the clinical features and Hp gastritis 
rate among patients with and without reflux of gastric 
bile acid.

Materials and Methods 
In this study, 1-18-year-old children who underwent a di-
agnostic esophago-gastro-duodenoscopy (EGD) from Jan-
uary 2018 to December 2020 were included in the study. 
Patient data were retrieved through reviewing medical 
records. The patients’ demographic features, complaints, 
medication history, EGD, and histopathological findings 
were analyzed retrospectively.

The rapid urease test (RUT) result, the presence of gastric 
or bulbar erosion/ulcer, and the presence of DGR were ob-
tained from EGD reports. DGR was diagnosed if bile was vis-
ible in the stomach during gastroscopy, similar to the previ-
ous studies[6,7]. Gastritis subtypes (chronic active gastritis, 
chronic inactive gastritis, alkaline gastritis, or chronic lym-
phocytic gastritis) and the presence of Hp infection were 
classified from histopathological reports in accordance 
with Sydney scoring system. Hp infection is accepted as 
“present” if both RUT and histopathological findings con-
firm the Hp presence. Histologic changes of alkaline gastri-
tis were also noted.

Children with incomplete medical records, emergent 
EGD, previous Hp eradication, receiving acid-suppressive, 

or antibiotic therapy at least 4 weeks before EGD were the 
exclusion criteria. Moreover, patients with other chronic 
disease such as Type 1 diabetes mellitus, inflammatory 
bowel diseases, renal, metabolic, liver, or heart diseases 
were excluded from the study. The study protocol was ap-
proved by the Local Ethics Committee (March 17, 2021, 
decision no: 76).

Data were analyzed using SPSS software (IBM SPSS ver-
sion 20, IBM Corp., New York, USA). Continuous variables 
are presented as mean±standard deviation, and categor-
ical variables are presented as numbers or percentages. 
The Shapiro–Wilk test tested the normality of data. The 
Student’s t-test was used to compare means. Pearson Chi-
square was used to compare categorical variables, and 
odds ratio (OR) and 95% confidence intervals (CI) for inde-
pendence were specified. When the outcome is a binary 
variable, categorical variables were analyzed by logistic 
regression with adjustment for age and gender, then ad-
justed aOR and 95% CI for independence were specified. 
For metric variables, Pearson’s correlation coefficients were 
computed. Calculated p<0.05 indicated statistical signifi-
cance.

Results
Among 754 diagnostic EGD between January 2018 and De-
cember 2020, 521 subjects were eligible for the study. The 
excluded subjects were: 32 with inadequate data, 74 with 
celiac disease, 69 cases with the previous Hp eradication, 
39 cases with recent antibiotic or anti-acid drug use, and 19 
cases with a chronic disease.

Bile was visible at the stomach in 114 children (mean age: 
11.29±3.90 years, 76.3% girls). The remaining 407 children 
without visible bile in the stomach were served as con-
trols (mean age: 9.09±4.53 years, 52.1% girls). Group char-
acteristics are summarized in Table 1. Patient complaints 
at referral were similar (p>0.05). There were significant 
differences among the groups regarding age and gender 
(p<0.05). Girl gender was a risk factor for visible bile in the 
stomach during EGD (OR: 2.02, 95% CI: 1.43–2.85, p<0.05). 
After adjustment for age, being a girl was still a risk factor 
(aOR: 1.33, 95% CI: 1.09–1.77, p<0.05). Hp was present in 
245 (47.0%) cases in total. However, 35 (30.7%) subjects in 
the study group and 210 (51.6%) subjects in the control 
group were infected by Hp (OR: 1.68, 95% CI: 1.25–2.24, 
p<0.05).

Foveolar hyperplasia and other histologic findings of BRG 
were present in 98 (86.0%) cases in the study group and 
2 (0.5%) cases in the control group. Alkaline bile gastri-



74 Volkan et al., Helicobacter Pylori Infection and Duodenogastric Reflux / doi: 10.14744/hnhj.2021.94914

tis was correlated with visible bile in the stomach (r2:0.89, 
p<0.01), older age (r2:0.18, p<0.01), and girl gender (r2: 
0.21, p<0.01).

Discussion
In this study, we demonstrated that the Hp infection rate 
was lower in patients with DGR than those without DGR. 
Furthermore, DGR was significantly higher in girls and 
teenagers. A high percentage of patients with bile reflux 
had alkaline gastritis. There are conflicting results on the 
relationship between Hp and DGR. It was reported that bile 
reaching the stomach with DGR inhibits Hp colonization by 
disrupting the stomach mucosal barrier and forming an al-
kaline medium[8,9]. Thus, the rate of Hp infection was lower 
in these patients.

On the contrary, some studies reported no relation in terms 
of Hp presence, whether the patient had DGR or not[10,11]. 
There is little information about this subject in pediatric pa-
tients. Recently, Ağin et al.[12] reported that the stomach’s 
bile presence did not affect the Hp colonization in children. 
However, we determined that the Hp infection rate was 
lower in pediatric patients with DGR in this study. These 
results are consistent with the notion that bile acid may in-
hibit Hp infection in the stomach. It is suggested that there 
are some factors such as the virulence factors of Hp, the pH 
of the gastric content, and the structure and density of bile 
acids affecting the presence and severity of Hp infection in 
patients with DGR[13-15]. Such factors should be elucidated 
by future mechanistic research in patients with DGR to ex-
plain these discrepancies.

The reflux of duodenal contents into the stomach is preva-
lent in adults, especially after gastrointestinal surgery and 

cholecystectomy; however, it is less common in patients 
without previous surgery. DGR is more frequent in early 
adulthood (notably in 21–30 years of age) and older pop-
ulation (notably over 71 years of age)[16]. In children, it 
was shown that DGR was frequently found in young ado-
lescents[12]. Consistent with this data, the average age of 
the patients with DGR was significantly higher than that 
of the patients without DGR in our study. There is little in-
formation about the relation between DGR and gender, 
and higher DGR rates in female patients were reported in 
adult studies[17]. The ovulatory cycle might have a role in 
the increased rates of DGR in females since it was shown 
that serum bile acid concentrations fluctuate during the 
cycle[18]. In pediatric patients, no significant relationship 
between DGR and gender was previously reported[12]. 
Therefore, we found that the girls had significantly higher 
rates of DGR than boys. No symptoms were found to be 
characteristic enough to identify the patients with DGR, 
and there was no statistical difference between the two 
groups according to symptoms in our study.

The characteristic histological features of BRG, including 
antral foveolar hyperplasia, vascular congestion, edema, 
smooth muscle fibers in the lamina propria, and a paucity 
of inflammatory cells, were identified in adults. Neverthe-
less, the histological findings of gastric mucosa in children 
with BRG remain unclear[1,19]. Zhang et al.[2] reported 
that foveolar hyperplasia is associated with the degree of 
bile reflux and may serve as the characteristic histologi-
cal change of primary BRG in children. In accordance with 
these findings, foveolar hyperplasia and other histologic 
findings of BRG were present in 86% of our patients with 
DGR. The gold standard to determine the DGR in children is 

Table 1. Demographic features of the patients

Study group (n=114) Control group (n=407) p

Mean age±SD (year) 11.29±3.90 9.09±4.53 <0.05
Gender (girl, %) 76.3 52.1 <0.05
Complaints (n,%)a

Recurrent abdominal pain  77 (67.5) 244 (59.9) >0.05
Dyspepsia 32 (28.1) 142 (34.8) >0.05
Nausea/Vomiting 35 (30.7) 130 (31.9) >0.05
Losing/Not gaining weight 45 (39.5) 118 (29.0) >0.05
Short stature 37 (32.4) 130 (31.9) >0.05

 Othersb  61 (53.5) 228 (56.1) >0.05
Helicobacter Pylori (n,%) 35 (30.7) 210 (51.6) <0.05
Alkalen gastritis (n,%) 98 (86.0) 2 (0.5) <0.05

aSome patients presented with more than one complaint; bOther complaints: Abdominal bloating and flatulence, diarrhea, constipation, dysphagia/
odynophagia.
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24-h ambulatory bile monitoring in the stomach. However, 
this procedure is more invasive, impractical, and inaccessi-
ble for many centers. Foveolar hyperplasia is the cardinal 
histologic feature of reactive/alkaline gastropathy. The 
high foveolar hyperplasia rate correlated with DGR in our 
study reflects that our DGR definition is feasible.

Hp infection was infrequent in patients with DGR in our 
study. This data support that the idea of Hp colonization 
may be inhibited by gastric bile acid content. Further stud-
ies are required to increase our understanding of the as-
sociation between Hp infection and bile acid reflux in pa-
tients with gastritis.

Ethics Committee Approval: The study protocol was ap-
proved by the local Ethics Committee (17.03.2021, decision 
no:76). This study was conducted in accordance with the 
Declaration of Helsinki.

Peer-review: Externally peer-reviewed.

Authorship Contributions: Concept: N.A.B.; Design: B.V., 
N.A.B.; Data Collection or Processing: B.V., N.A.B.; Analysis 
or interpretation: N.A.B.; Literature search: B.V.; Writing: B.V., 
N.A.B.

Conflict of Interest: None declared.

Financial Disclosure: The authors declared that this study 
received no financial support.

References
1. Hermans D, Sokal EM, Collard JM, Romagnoli R, Buts JP. Pri-

mary duodenogastric reflux in children and adolescents. Eur J 
Pediatr 2003;162:598–602. [CrossRef ]

2. Zhang Y, Yang X, Gu W, Shu X, Zhang T, Jiang M. Histological 
features of the gastric mucosa in children with primary bile 
reflux gastritis. World J Surg Oncol 2012;10:27. [CrossRef ]

3. Mišak Z, Hojsak I, Homan M. Review: Helicobacter pylori in pe-
diatrics. Helicobacter 2019;24(Suppl 1):e12639. [CrossRef ]

4. Lee JW, Lee DH, Lee JI, Jeong S, Kwon KS, Kim HG, et al. Iden-
tification of helicobacter pylori in gallstone, bile, and other 
hepatobiliary tissues of patients with cholecystitis. Gut Liver 
2010;4:60–7. [CrossRef ]

5. Hynes SO, McGuire J, Falt T, Wadström T. The rapid detection 
of low molecular mass proteins differentially expressed under 
biological stress for four Helicobacter spp. using ProteinChip 
technology. Proteomics 2003;3:273–8. [CrossRef ]

6. Abe H, Murakami K, Satoh S, Sato R, Kodama M, Arita T, et al. 
Influence of bile reflux and Helicobacter pylori infection on 
gastritis in the remnant gastric mucosa after distal gastrecto-
my. J Gastroenterol 2005;40:563–9. [CrossRef ]

7. Kawai Y, Tazuma S, Inoue M. Bile acid reflux and possible in-
hibition of Helicobacter pylori infection in subjects without 
gastric surgery. Dig Dis Sci 2001;46:1779–83. [CrossRef ]

8. Itoh M, Wada K, Tan S, Kitano Y, Kai J, Makino I. Antibacterial 
action of bile acids against Helicobacter pylori and changes in 
its ultrastructural morphology: Effect of unconjugated dihy-
droxy bile acid. J Gastroenterol 1999;34:571–6. [CrossRef ]

9. Sobala GM, O'Connor HJ, Dewar EP, King RF, Axon AT, Dixon 
MF. Bile reflux and intestinal metaplasia in gastric mucosa. J 
Clin Pathol 1993;46:235–40. [CrossRef ]

10. Matsuhisa T, Tsukui T. Relation between reflux of bile acids into 
the stomach and gastric mucosal atrophy, intestinal metapla-
sia in biopsy specimens. J Clin Biochem Nutr 2012;50:217–21.

11. Taşkin V, Sedele M, Saka O, Kantarçeken B. The effect of duo-
denogastric reflux on Helicobacter pylori presence and gastric 
histopathologic changes. Turk J Gastroenterol 2003;14:239–
42.

12. Agin M, Kayar Y. The effect of primary duodenogastric bile re-
flux on the presence and density of helicobacter pylori and on 
gastritis in childhood. Medicina (Kaunas) 2019;55:775. [CrossRef ]

13. Graham DY, Osato MS. H. pylori in the pathogenesis of duode-
nal ulcer: Interaction between duodenal acid load, bile, and H. 
pylori. Am J Gastroenterol 2000;95:87–91. [CrossRef ]

14. Han SW, Evans DG, el-Zaatari FA, Go MF, Graham DY. The inter-
action of pH, bile, and Helicobacter pylori may explain duode-
nal ulcer. Am J Gastroenterol 1996;91:1135–7.

15. Mathai E, Arora A, Cafferkey M, Keane CT, O'Morain C. The 
effect of bile acids on the growth and adherence of Helico-
bacter pylori. Aliment Pharmacol Ther 1991;5:653–8. [CrossRef ]

16. Barakat EAME, Abbas NF, El-Kholi NY. Primary bile reflux gas-
tritis versus Helicobacter pylori gastritis: A comparative study. 
Egypt J Int Med 2018;30:23–7. [CrossRef ]

17. Mercan E, Duman U, Tihan D, Dilektasli E, Senol K. Cholecys-
tectomy and duodenogastric reflux: Interacting effects over 
the gastric mucosa. Springerplus 2016;5:1970. [CrossRef ]

18. Pennington CR, Ross PE, Murison J, Bouchier IA. Fluctuations 
of serum bile acid concentrations during the menstrual cycle. 
J Clin Pathol 1981;34:185–6. [CrossRef ]

19. Wang XW, Mo JZ, Zhi LM, Chen XY, Shi Y, Xiao SD. The influ-
ence of long-term bile reflux on rat gastric mucosa. Chin J Dig 
2006;26:295–9.

https://doi.org/10.1007/s00431-003-1259-y
https://doi.org/10.1186/1477-7819-10-27
https://doi.org/10.1111/hel.12639
https://doi.org/10.5009/gnl.2010.4.1.60
https://doi.org/10.1002/pmic.200390040
https://doi.org/10.1007/s00535-005-1589-9
https://doi.org/10.1023/A:1010678210019
https://doi.org/10.1007/s005350050374
https://doi.org/10.1136/jcp.46.3.235
https://doi.org/10.3164/jcbn.11-90
https://doi.org/10.3390/medicina55120775
https://doi.org/10.1111/j.1572-0241.2000.01704.x
https://doi.org/10.1111/j.1365-2036.1991.tb00533.x
https://doi.org/10.4103/ejim.ejim_42_17
https://doi.org/10.1186/s40064-016-3641-z
https://doi.org/10.1136/jcp.34.2.185



