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Gastric mucosal atrophy, intestinal metaplasia, and Helicobacter
pylori status in patients with gastritis with or without bile reflux:
Is the presence of bile reflux good or bad?

Safra refllisii bulunan ve bulunmayan gastrit hastalarinda gastrik mukozal atrofi, intestinal metaplazi

ve Helicobacter pylori durumu: Safra iyi mi kétd mu?
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Background and Aims: To investigate the relation between bile reflux
and gastric mucosal atrophy, intestinal metaplasia, and Helicobacter
pylori status in patients with gastritis. Materials and Methods: A total
of 217 patients (mean + SD; age: 33.2+7.9 years; 51.2% males) with
gastritis were divided into two groups: patients with intragastric bile
reflux (n = 134, confirmed by pathology in 20 patients) and without bile
reflux (control group; n = 83). The status of Helicobacter pylori and pre-
sence of intestinal metaplasia and gastric atrophy were evaluated with
respect to the presence of bile reflux. Results: A positive Helicobacter
pylori status, intestinal metaplasia, and gastric atrophy were observed
in 85 (39.2%), 72 (33.2%), and 66 (30.4%) patients, respectively. No
significant difference was noted between patients with gastritis with
or without bile reflux in terms of a positive Helicobacter pylori status
(38.8% vs. 45.8%), intestinal metaplasia (32.8% vs. 33.7%), and gast-
ric atrophy (30.6% vs. 30.1%). However, the pathological confirmation
of bile reflux gastritis was associated with a significantly lower rate of
Helicobacter pylori positivity (0.0% vs. 45.6%,; p = 0.001), intestinal
metaplasia (5.0% vs. 37.7%, p = 0.009), and gastric atrophy (0.0% vs.
36.0%; p = 0.003). In patients with bile reflux (n = 134), the intestinal
metaplasia and gastric mucosal atrophy rates were similar with respect
to the H. pylori status. Conclusion: The rates of Helicobacter pylori
positivity, intestinal metaplasia, and gastric atrophy were similar in pa-
tients with gastritis with or without bile reflux. However, the frequency
of Helicobacter pylori, intestinal metaplasia, and gastric mucosal atrop-
hy was lower in patients with pathologically confirmed biliary gastritis.

Key words: Bile reflux gastritis, gastric mucosal atrophy, intestinal
metaplasia, Helicobacter pylori status

INTRODUCTION

Bile reflux gastritis occurs due to retrograde movement
of bile into the stomach either after gastric or biliary sur-
gery or primary biliary reflux accompanied with gallblad-
der dysfunction and gastric or duodenal dysmotility (1,2).
Recurrent and excessive exposure of gastric mucosa to
bile reflux leads to endoscopic and histologic changes
that are characteristic for chemical (reactive) gastritis
with or without clinical symptoms (2).
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Giris ve Amac: Mideye safra asidi refliisti ve atrofi ile intestinal meta-
plazi riski ¢esitli calismalarda ele alinmis ve farkli sonuglar elde edilmistir.
Bu ¢alismanin amaci gastrit hastalarinda safra refltistiniin gastrik mu-
kozal atrofi, intestinal metaplazi ve Helicobacter pylori arasindaki iliskiyi
arastirmaktir. Gere¢ ve Yéntem: Calismaya gastrit bulunan toplam
217 hasta dahil edilmis olup hastalar, intragastrik safra refltisti bulunan
(134 hasta) (n=20 patoloji ile dogrulanmis) ve safra reflist bulunmayan
83 hasta kontrol grubu olmak lizere iki gruba ayrilmistir. Helicobacter
pylori durumu ve intestinal metaplazi ile gastrit atrofi varligi, safra re-
fliisti ve safra refltisu gastriti varligi acisindan degerlendirilmistir. Bulgu-
lar: Safra refliisd bulunan ve bulunmayan gastrit hastalari arasinda Heli-
cobacter pylori pozitifligi (%38.8 vs %45.8), intestinal metaplazi (%32.8
vs %33.7) ve gastrik atrofi (%30.6 vs %30.1) agisindan anlamli fark sap-
tanmamustir. Bununla birlikte safra refliist gastritinin patolojik dogru-
lama eksikligi anlamli derecede daha duistik Helicobacter pylori poziti-
fligi (%0.00 vs %45.6, p=0.001), intestinal metaplazi (%5.0 vs %37.7,
p=0.009) ve gastrik atrofi (%0.0 vs %36.0, p=0.003) ile iliskili bulun-
mustur. Sonug: Bulgularimiz safra refliist bulunan ve bulunmayan gas-
trit hastalari arasinda Helicobacter pylori poizitifligi, intestinal metaplazi
ve gastrik atrofi oranlarinin benzer oldugunu ortaya ¢ikarmistir. Ancak
patolojik olarak dogrulanan safra gastriti bulunan hastalarda Helico-
bacter pylori, metaplazi ve atrofi sikliginin daha az oldugu saptanmistir.

Anahtar kelimeler: Safra refliisi gastriti, gastrik mukozal atrofi, intes-
tinal metaplazi, Helicobacter pylori

Helicobacter pylori (H. pylori) infection and chronic bile
reflux are considered amongst the risk factors for in-
testinal metaplasia. Chronic H. pylori infection induces
chronic inflammation in the gastric mucosa, which may
progress to atrophy and intestinal metaplasia, increasing
the risk of gastric adenocarcinoma (3). Unlike to well-
known close relationship among H. pylori infection, at-
rophic gastritis, and intestinal metaplasia (4-6), the relati-
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onship between reflux of bile acid into the stomach and
risk of atrophy and intestinal metaplasia has only been
discussed in a few studies and different results have been
obtained (7-12).

Some clinical and experimental studies have shown that
bile acids and pancreatic proteolytic enzymes can dama-
ge gastric mucosa, therefore reflux of bile and duodenal
contents has a possible pathogenetic role in gastritis,
gastric ulcer, chronic gastritis, metaplasia and gastric can-
cer (13). In addition, pancreatic fluid and bile acid cause
cancer and ulcer development has been shown in rats
(14-18). However, one study revealed no contribution
of bile and Helicobacter on metaplasia (19). Some stu-
dies have shown that bile reduces H. pylori colonization,
whereas some other studies reported that bile increases
Helicobacter colonization (20,21).

The present study was designed to investigate the associ-
ation of intragastric bile reflux, gastric mucosal atrophy,
intestinal metaplasia and H. pylori status in a cohort of
patients with gastritis.

MARETIALS and METHOD

Study Population

A total of 217 patients (mean+SD age: 33.23+7.87 years,
51.2% were males) diagnosed with gastritis upon their
admission to our gastroenterology clinic with complaint
of dyspepsia were retrospectively included in this sing-
le-center retrospective study conducted between January
2017 and June 2017. Patients with histologically confir-
med gastritis were divided into two groups based on en-
doscopic findings, including those with intragastric bile
reflux [n=134; bile reflux gastritis confirmed (n=20) by

Total patient with gastritis confirmed pathogically (n=217)

pathology] and those without bile reflux (control, n=83)
(Figure 1). All patients fulfilling the selection criteria du-
ring the enroliment period of 6 months were included
in the study. Exclusion criteria of the study were patient
age over 50 years, presence of gastric or esophageal ma-
lignancy and active bleeding, cholecystectomy, gastric
operation, ongoing or previous chemotherapy, antibiotic
or non-steroidal anti-inflammatory drug therapy and ina-
bility to perform gastric biopsy.

The study was conducted in full accordance with local
Good Clinical Practice (GCP) guideline and current legis-
lations, while the permission was obtained from our insti-
tutional ethics committee for the use of patient data for
publication purposes. An ethic commitee approval was
obtained from Sakarya University Faculty of Medicine's
Non-interventional Ethics Committee (Ethics committee
number:71522473/050.01.04/403, date: 10.07.2020).

Study Parameters

Data on patient demographics (age, gender), active smo-
king, alcohol consumption, family history for gastritis or
gastric cancer, gall bladder pathology (previous cholecys-
tectomy, cholelithiasis, polyps), status of pylorus, type of
gastritis (antral gastritis, pan-gastritis, corpus-dominant
gastritis) were recorded in each patient. H. pylori status
and presence of intestinal metaplasia and gastric atrophy
were evaluated.

Endoscopic and Histopathological
Investigation

Diagnosis of bile reflux gastritis was based on endoscopic
findings such as erythema of the gastric mucosa, thic-
kened gastric folds, erosions, and the presence of bile

\d
Other patients with gastritis (n=83)

Patients with pathologically confirmed biliary gastritis (n=20)

Figure 1. Study design

50



in the stomach. Samples were taken from the antrum
and corpus for pathology. Features of chemical gastritis
on pathology included the presence of epithelial foveolar
hyperplasia, edema, smooth muscle fibers in the lamina
propria, fibrotic bands, cystic dilatation of glands in the
lamina propria, minimal or no inflammation in the absen-
ce of H. pylori positivity. H. pylori infection was diagno-
sed by histochemical examination by giemsa or toloudin
blue. The demonstration of active and chronic inflamma-
tory cells in the lamina propria was in favor of the diagno-
sis. Atrophic gastritis was diagnosed by a decrease in the
number of glands in lamina propria. Intestinal metaplasia
was diagnosed by the presence of goblet cells within the
epithelium of gastric biopsies obtained outside the pylo-
ric canal. Endoscopic and histopathological assessments
were performed by the same gastroentorologist and
pathologist. Endoscopy reports were transferred to the
pathologist before histopathologic evaluation.

Statistical Analysis

Statistical analysis was made using IBM SPSS Statistics
for Windows, Version 22.0 (IBM Corp., Armonk, NY).

Is bile good or bad in patients with gastritis@

Chi-square (2) test, Fisher’s exact test and Continuity (Ya-
tes) Correction were used for the comparison of catego-
rical data, while Student t test was used for analysis of
the parametric variables. Data were expressed as mean +
standard deviation (SD) or n (%) as appropriate. p<0.05
was considered statistically significant.

RESULTS

Demographic and Clinical Characteristics in
Patients With Gastritis With and Without
Bile Reflux

Endoscopy revealed intragastric bile reflux in 134
(61.8%) of 217 patients with gastritis, while bile ref-
lux gastritis was pathologically confirmed in 20 of 134
(30.8%) patients. History of gall bladder pathology re-
vealed previous cholelithiasis and polyps in less than 5%
of patients, while pan-gastritis was the leading type of
gastritis (85.0 % and 77.0%, respectively), which was
similar in patients with gastritis with and without bile
reflux (Table 1).

Table 1. Demographic and clinical characteristics of patients with gastritis with and without bile reflux

Bile reflux
Total (n=217) Present (n=134) Absent (n=83)
Age (year), meanSD 33.3+7.9 33.3+7.6 33.8(7.7)
Gender, n (%)
Female 111 (51.2) 71 (52.9) 40 (48.2)
Male 106 (48.8) 63 (47.1) 43 (51.8)
Active smoking, n (%) 88 (43.3) 51 (38.1) 37 (44.6)
Regular alcohol consumption 46 (22.7) 26 (19.4) 20 (24.1)
Family history for gastritis/gastric cancer 6(2.8) 3(2.2) 3(3.6)
cholecystectomy 2 (0.9) 2 (1.5) 0 (0.0)
Gall bladder cholelithiasis 6(3.4) 5(3.7) 1(1.2)
polyps 11 (6.3) 7 (5.2) 4 (4.8)
normal 33(15.2) 0 (0.0) 33 (39.8)
Pylorus open 171 (78.8) 122 (91.0) 46 (55.0)
closed 13 (6.0) 11 (8.0) 1(1.0)
Type of gastritis
Antral gastritis 16 (7.4) 6 (4.0) 10 (12.0)
Pangastritis 179 (82.5) 114 (85.0) 64 (77.0)
Corpus-dominant gastritis 22 (10.1) 13 (10.0) 9(11.0)
present 134 (61.8) 134 (100.0) 0(0.0)
Bile reflux gastritis ~ absent 83 (38.2) 0 (0.0) 83 (100.0)
pathologically confirmed 20 (14.9) 20 (100.0) 0(0.0)
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Associations Between Biliary Gastritis and
H. pylori, Metaplasia and Atrophy

In patients with biliary gastritis, atrophy was present in
32.8% and metaplasia was seen in 30.6%. In H. pylori
positive patients, metaplasia was seen in 34% and atrop-
hy was seen in 31% of the patients. Overall, the rates of
metaplasia and atrophy were 32.3% and 30.8, respecti-
vely. H. pylori and bile coexistence did not increase the
frequency of metaplasia and atrophy. The incidence of
H. pylori was 45.8% in those without biliary gastritis and
38.8% in patients with biliary gastritis. Metaplasia, H. py-
lori and atrophy rates were close to zero in pathologically
confirmed biliary gastritis and there was significant diffe-
rence between the H. pylori positivity (0.0 vs. 45.6%, p =
0.001), intestinal metaplasia (5.0 vs. 37.7%, p = 0.009)

and gastric atrophy (0.0 vs. 36.0%, p = 0.003) rates of
pathologically confirmed and negative biliary gastritis
groups (Table 2). Complete metaplasia was found in all
patients with metaplasia, incomplete metaplasia was not
observed, and it was located in the antrum.

In patients with intragastric bile reflux (n=134), there
was no significant difference in intestinal metaplasia and
gastric atrophy rates with respect to H. pylori status or fa-
mily history for gastritis/gastric cancer (Table 3). In both
groups of patients with and without intragastric bile ref-
lux, no significant difference was noted in age and rates
for active smoking and alcohol consumption with respect
to intestinal metaplasia, gastric atrophy or H. pylori sta-
tus (Table 4).

Table 2. H. pylori status, intestinal metaplasia and gastric atrophy with respect to endoscopic and pat-

hological findings

Bile Reflux on Endoscopy

Total Present Absent p Pathologically P
(n=217) (n=134) (n=83) value Confirmed Bile Reflux value
Gastritis
Yes (n=20) No (n=113)
H. pylori, n (%)
Positive 85(39.2)  52(388) 38(458) 3, 0 (0.0) 52 (456) ¢ 001"
Negative 132 (60.8) 82 (61.2 45 (54.2) 20 (100.0) 62 (54.4)
Intestinal metaplasia, n (%)
Positive 72 (33.2) 44 (32.8 28 (33.7) 0.891 1 (5.0) 43 (37.7) 0.0092
Negative 145 (66.8) 90 (67.2 55 (66.3) 19 (95.0) 71 (62.3)
Gastric atrophy, n (%)
Positive 66 (30.4) 41 (30.6 25 (30.1) 0.941 0 (0.0) 41 (36.0) 0.003?2
Negative 151 (69.6)  93(69.4)  58(69.9 ' 20(100.0) 73 (64.0)

'Fisher’s Exact test, 2Continuity (Yates) correction

Table 3. Intestinal metaplasia and gastric atrophy with respect to H. pylori status and family history for

gastritis/gastric cancer in patients with gastritis with bile reflux (n=134)

H. pylori Status

Positive Negative
(n=52) (n=82)
Intestinal metaplasia, n (%)
Positive (n=44) 16 (30.8 28 (34.1
Negative (n=90) 36 (69.2) 54 (65.9)
Gastric atrophy, n (%)
Positive (n=41) 18 (34.6) 23 (28.0
Negative (n=93) 34 (65.4) 59 (72.0

Fisher's Exact test
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Family History for
Gastritis/Gastric Cancer

p Yes No p
value (n=3) (n=131) value
0.828 2 (66.7) 42 (32.1) 0.251

1(33.3) 89 (67
0.541 2 (66.7) 39 (29.8) 0.222
1(33.3) 92 (70.2



Is bile good or bad in patients with gastritis@

Table 4. Age, smoking and alcohol status with respect to study parameters in patients with gastritis with

ut bile reflux

Patients With Bile Reflux (n=134)
Age (year),

meantSD

H. pylori status, n (%)

Positive (n=52) 34.7+7.2

Negative (n=82) 32.4+7.8

p value 0.088'
Intestinal metaplasia, n (%)

Positive (n=44) 34.4+7.9

Negative (n=90) 32.8t7.4

p value 0.252'
Gastric atrophy, n (%)

Positive (n=41) 34.3+8.1

Negative (n=93) 32.9+7.4

p value 0.322'
Cholelithiasis, n (%)

Present (n=5) 34.8+11.4

Absent (n=102) 33.21+7.6

p value 0.642'
Gall bladder polyps, n (%)

Present (n=7) 40.0£6.9

Absent (n=100) 32.8+7.6

p value 0.015"

Patients without bile reflux (n=83)

Age (year),

meantSD
H. pylori status, n (%)
Positive (n=38) 31.97+8.77
Negative (n=45) 34.13+7.9
p value 0.242'
Intestinal metaplasia, n (%)
Positive (n=28) 34.79+8.26
Negative (n=55) 32.31+8.31
p value 0.202'
Gastric atrophy, n (%)
Positive (n=25) 34.92+8.71
Negative (n=58) 32.38+8.12
p value 0.204'
Cholelithiasis, n (%)
Present (n=1) 27
Absent (n=68) 33.28+8.24
p value -
Gall bladder polyps, n (%)
Present (n=4) 30.25+2.63
Absent (n=65) 33.37+8.41
p value 0.465'

Active Smoking, n (%)
Yes No

21(28.0)
32 (64.0) 54 (72)
0.454

2 (4.9) 3(5.3)
39 (95.1) 54 (94.7)
1.0002

5(12.2) 2 (3.5)
36 (87.8) 55 (96.5)
0.126?

Active Smoking, n (%)
Yes No

1(3.3) 0 (0.0)
29 (96.7) 34 (100)
0.469°

2(6.7) 1(2.9)
28 (93.3) 33(97.1)
0.596°

Alcohol Consumption, n (%)
Yes No

7 (26.9)
19 (73.1)
0.224

42 (42.4)
57 (57.6)

8(30.8)
18 (69.2)
1.000?

31(31.3)
68 (68.7)

7 (26.9)
19 (73.1)
0.925?

30(30.3)
69 (69.7)

1(4.3) 4 (5.3)
22 (95.7) 71(94.7)
1.0003

1(4.3) 6 (8.0)
22 (95.7) 69 (92.0)
1.000?

Alcohol Consumption, n (%)
Yes No

8 (40.0)
12 (60.0)
0.909

26 (44.8)
32 (55.2)

7 (35.0)
13 (65.0)
1.0002

21(36.2)
37 (63.8)

7 (35.0)
13 (65.0)
0.960?

18 (31.0)
40 (69.0)

0 (0.0) 1(2.2)
18 (100.0) 45 (97.8)
1.000°

2 (11.1) 1(2.2)
16 (88.9) 45 (97.8)
0.189°
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DISCUSSION

Endoscopic and histological findings in the diagnosis of
bile reflux are nonspecific and not well defined. Although
not accepted internationally, intense bile and gallbladder
sludge during endoscopy with histological changes are
sufficient for diagnosis and endoscopic appearance is
typical in patients with significant biliary reflux (2). En-
doscopic findings include bile and gall sludge, edema of
the gastric mucosa, erythema, thickened gastric folds,
erosion and some histological changes like foveolar hy-
perplasia, smooth muscle fibers in lamina propria, active
and chronic inflammatory cells. Although the distinction
between inflammation due to bile and Helicobacter infe-
ctions can be made pathologically, this issue is controver-
sial. In our study, the rate of pathologic bile gastritis was
20/134(30.8%). This low rate indicated that there should
be an intense bile reflux into the stomach for a long time
to produce histological findings related to bile gastritis
(2). Patients who had no pathologically confirmed bile
gastritis should be evaluated for newly started alkaline
reflux gastritis. The amount of bile reflux increases the
amount of edema and erythema in the mucosa (13). In
some studies, biliary density devices such as biliary 2000
can be used to quantify reflux, (13) but our study was
retrospective and quantitative measurement of bile could
not be made because of that. The etiology of chronic
gastritis is mostly associated with H. pylori (22). Inten-
sity of infection directly affects histological inflammation
(23). Biliary gastritis or chemical gastritis should be suspe-
cted in chronic gastritis without H. pylori (24).

In our study, the frequencies of H. pylori, metaplasia and
atrophy were not significantly different in patients with
and without bile gastritis, whereas H. pylori frequency,
atrophy and metaplasia were significantly lower in pa-
tients with pathologically confirmed chronic bile gastritis.
This can be explained by the negative effect of bile on H.
pylori that has been present in the stomach for a long
time and caused histological changes. Previous studies
either showed a negative (19) or positive effect of bile
on H. pylori (21). In one study, the rate of H. pylori was
found to be 94% in patients with chronic gastritis, while
the rate of H. pylori in patients with bile gastritis was
16.5% (24).

In our study there was no increase in the frequency of
metaplasia and atrophy in patients with both bile gast-
ritis and H. pylori positivity compared to those with only
bile gastritis or H. pylori. In the study conducted by Ku-
bop et al, a negative correlation was found between the
bile density and histological activity in H. pylori infection
(25). Safe et al. observed no effect of H. pylori on bile
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reflux (26). Timocin et al. also showed a negative corre-
lation between H. pylori colonization and bile (20,27).
Decrease in H. pylori colonization may be related to the
reduction of gastric mucosal barrier by bile (28).

The decrease in the frequency of metaplasia in patients
with pathological biliary gastritis may be related to a dec-
rease in H. pylori and thus a decrease in inflammation.
Although it has been reported that bile causes gastric
metaplasia and cancer in some literature, the opposite
was observed in our study. In the literature, it was obser-
ved that bile did not have a negative effect on H. pylori
and metaplasia in the biopsies performed 6 months after
cholecystectomy (19). But in another study it was obser-
ved that bile decreased H. pylori and increased metap-
lasia (20). In our study, the negative effect on H. pylori
was observed in patients with pathologically confirmed
biliary gastritis, but no increase was observed in metapla-
sia. Reduction in metaplasia may be related to decreased
H. pylori. This result may raise the question of whether
bile reduces the risk of gastric cancer by reducing H. py-
lori and metaplasia. We think that, different results may
have been obtained from the previous studies due to the
retrospective nature and low number of patients, Prospe-
ctive studies are needed to make a conclusion about the
treatment of biliary gastritis. If bile increases metaplasia,
it should be treated. However, it should not be treated
if bile reduces metaplasia as we observed in our patients
with pathological confirmed biliary gastritis. Ursodeoxy-
cholic acid (UDCA) or surgical treatment are currently
used in the treatment of bile reflux. In one study, it was
shown that UDCA provided histological and symptomatic
improvement in patients with biliary gastritis (29). Ano-
ther question is about the duration of UDCA treatment,
because bile gastritis especially after cholecystectomy
lasts long.

Among patients with gastritis with bile reflux, no signifi-
cant difference in intestinal metaplasia and gastric atrop-
hy rates were noted with respect to H. pylori status or
family history for gastritis/gastric cancer. Since the inci-
dence of metaplasia was higher in patients over 50 years
of age, they were excluded from the study (30). In our
study, patient age, active smoking or alcohol consump-
tion had no significant impact on the rates of intestinal
metaplasia, gastric atrophy or H. pylori status in patients
with gastritis with or without bile reflux.

While smoking has been associated with higher inciden-
ce of duedonogastric reflux in some studies (31,32), the
rate of active smoking was not higher in our patients
with bile acid reflux compared to those with gastritis due
to other etiologies. Our findings revealed no significant



impact of smoking on intestinal metaplasia rates regard-
less of the etiology of gastritis.

The current study had some limitations. First, due to the
retrospective single center design, establishing the tem-
porality between cause and effect as well as generalizing
our findings to overall gastritis population seems difficult.
Second, the presence of pathological diagnosis only in a
small group of patients is another important limitation.
Despite these certain limitations, given the paucity of the
solid information available on this area, our findings rep-
resent a valuable contribution to the literature.

As a result, in our study, we found no difference betwe-
en the patients with endoscopic biliary gastritis and H.
pylori in terms of intestinal metaplasia and atrophic gast-
ritis rates. H. pylori frequency, metaplasia and atrophy
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rates were significantly lower in patients with pathologi-
cally confirmed biliary gastritis. Bile had a negative effect
on H. pylori, metaplasia and atrophy.
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