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Introduction

Helicobacter pylori is a Gram-negative microaerophilic
microorganism that can cause chronic gastritis, gastric and
duodenal ulcers and also gastric adenocarcinoma.1 Infection
with H. pylori results in the development of gastritis in all
infected humans.2,3 H. pylori is one of the Helicobacter species
that have so far been implicated as a cause of hepatobiliary
disease.4–7 Research in this area has been limited by the 
lack of a gold standard in the diagnosis of these organisms in
bile. 

Cholecystitis and cholelithiasis with its complications
dominate disease of the biliary tract. It has been suggested
that H. pylori is associated with the pathogenesis of human
cholecystitis and cholelithiasis.8,9 Bacteria play an important
role in the formation of biliary stones;10 however, the exact
mechanisms involved in stone formation remain unclear. 
H. pylori could have a role in the formation of cholesterol
gallstones.11–13 As various types of gallstone exist, a
correlation between H. pylori infection in bile and gallstone
type has been recorded.14

Information about H. pylori contribution to the pathology
of the biliary tract in humans is fragmentary, and the need
for further investigations has been emphasised. This study
aims to detect H. pylori in the bile and gall bladder (GB) of
patients with chronic calcular cholecystitis (CCC), and to
determine the association of H. pylori infection with
gallstone type. 

Materials and methods

Patients
A total of 30 patients (all female; mean age 41 years) were
included in the study. Patients were admitted to the
Department of Surgery, Medical Research Institute,
Alexandria University, scheduled for laparoscopic
cholecystectomy for CCC. They were subjected to upper
gastro-endoscopy before cholecystectomy and biopsy
specimens were obtained from the gastric antrum. Patients

were instructed not to take antibiotics or bismuth salts for at
least three weeks, or to ingest proton pump inhibitors in the
two weeks prior to the upper gastrointestinal endoscopy.
The study was carried out according to the principles of the
Declaration of Helsinki and it was approved by the
institutional ethical committee. Informed written consent
was obtained from each patient.

Specimens 
The stomach was examined for the presence of gross
pathology and gastric biopsies were taken. Two gastroscopy
biopsies from the antrum were collected from each patient,
one of which was tested by the rapid urease test
(HelicotecUT Plus), following the manufacturer ’s
instructions, immediately after gastroscopy. The other
biopsy was fixed in 10% formalin. 

Gall bladders were collected and bile was aspirated by a
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sterile syringe. H. pylori antigen was detected in bile using a
microwell enzyme-linked immunosorbent assay (ELISA)
method. The gall bladders were opened fresh, the gallstones
were extracted and imprint slides were performed and
stained by haematoxylin and eosin (H&E) stain. 

A fresh section from the GB neck and body was crushed in
1 mL saline and the homogenate was used for the urease
test. Fresh sections from the GB body and neck were then
obtained and fixed in 10% formalin.

The formalin-fixed gastroscopy biopsies were processed to
paraffin blocks and stained by H&E to assess morphology
and to detect H. pylori. Sections (5 µm) from the paraffin
blocks of GB neck and body were stained by H&E and were
also attached to coated slides for H. pylori immunostaining.

Chemical analysis was performed on the gallstones to
determine type.15

Immunohistochemistry staining
Immunohistochemistry (IHC) was performed on sections 
(5 µm) from GB neck and body mounted on Superfrost slides
(Menzel Glaeser, Germany) using an avidin-biotin
peroxidase technique with anti-H. pylori rabbit polyclonal
antibody (RG-9070; Thermo Scientific, Fremont, USA).
Diaminobenzidine tetrahydrochloride (DAB; Dako
Cytomation, Denmark) was used as a chromogen to detect
the reaction product.

Statistical analysis
Data were assessed using SPSS version 16 software. All
statistical analysis was performed using two-tailed tests.
P<0.05 was considered significant. Mont Carlo exact 
and McNemar’s tests were used. Sensitivity, specificity,
positive predictive value (PPV) and negative predictive
value (NPV) were calculated for comparison with the gold
standard. 

Results

Table 1 shows urease and IHC results versus histological
findings for H. pylori infection in the gall bladder neck and
body biopsies from patients with chronic calcular
cholecystitis. Histopathological examination revealed that 
H. pylori were present mainly on the surface of epithelial
cells, in the intercellular zone or within the mucous glands.
H. pylori were distributed in a dispersed or aggregated
manner, similar to that seen in the stomach. At sites where 
H. pylori aggregated, the epithelial cells were degenerate,
and eroded. In some parts, an eosinophil-rich inflammatory
cell infiltrate was seen (Fig. 1). Figure 2 shows sections
immunostained with anti-H. pylori antibody.

Out of the 23 histopathology-positive GB neck biopsies
and seven negative GB neck biopsies, 15 (65.2%) and 2
(28.6%), respectively, were positive by direct imprint 
(Fig. 1C). Direct imprint examination showed a sensitivity of
65.2%, specificity 71.4%, PPV 88.2% and NPV 38.5 %. Of the
20 histopathology-positive GB body biopsies and 10 negative
GB body biopsies, 15 (75%) and 3 (30%), respectively, were
positive by direct imprint, with sensitivity and specificity of
71.4%, PPV 82.4% and NPV 53.8%.

Table 2 illustrates the significant associations between
gastric and GB positivity for H. pylori infection as detected by
IHC. Interestingly, in the histopathology-negative gastric
biopsies, H. pylori was not detected in either GB neck or
body biopsy.

H. pylori antigen was detected in bile in three out of the 
30 CCC cases. The highest number of gallstones detected
was of the calcium bilirubinate type (46.7%), followed by
mixed gallstones (36.7%) and cholesterol stones (16.7%).

Table 3 summarises the histopathological findings from
the gastric biopsies in relation to gall bladder neck and body
positivity for H. pylori infection. The highest percentage of
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Histopathology P Sensitivity Specificity PPV NPV

Negative Positive Total

No % No % No %

GB neck (Urease Test)

Negative 6 20.0 4 13.3 10 33.3 0.375 82.6 85.7 95.0 60.0

Positive 1 3.3 19 63.3 20 66.7

Total 7 23.3 23 76.7 30 100.0

GB neck (IHC)

Negative 7 23.3 1 3.3 8 26.7 0.725 95.7 100 100 87.5

Positive 0 0.0 22 73.3 22 73.3

Total 7 23.3 23 76.7 30 100.0

GB body (Urease Test)

Negative 8 26.7 5 16.7 13 43.3 0.415 75.0 80.0 88.2 61.5

Positive 2 6.7 15 50.0 17 56.7

Total 10 33.3 20 66.7 30 100.0

GB body (IHC)

Negative 9 30.0 1 3.3 10 33.3 1.000 95.0 90.0 95.0 90.0

Positive 1 3.3 19 63.3 20 66.7

Total 10 33.3 20 66.7 30 100.0

Table 1. Urease and immunohistochemistry test results versus histological findings of H. pylori infection
in the gall bladder neck and body biopsies.



in two GB body biopsies, while the GB neck biopsies 
from the same patients were positive. In these cases,
ascending infection from the duodenum is the most likely
cause.7

In the present work, the localisation of bacterial site was
not associated with specific pathomorphological GB
changes, and these findings are consistent with previous
reports.17,25,28 However, it is possible that the bacterium
colonised a previously damaged epithelium. Damage to the
epithelial cells caused by H. pylori may relate to specific
virulence factors in addition to urease enzyme, but an
immunological rather than a direct role for H. pylori in
cholecystitis should be considered. This is supported in the
present study by cases positive for H. pylori showing intense

mixed acute and chronic non-specific inflammatory infiltrate
rich in eosinophils, which play a role in disorders such as
allergic, immunological and malignant diseases.29–32

In the present study, imprint cytology had a sensitivity
and specificity of approximately 70%, and is a relatively easy
and quick method for detection of H. pylori. This finding was
consistent with previous reports33–35 pointing out that imprint
cytology may be performed as an adjunct to histopathology
as it provides a rapid diagnosis and does not require
additional biopsies.

The urease test showed good correlation with the
detection rates of other methods, with a sensitivity of
75–80% and specificity of 80–85%. However, a percentage of
the urease-negative GB biopsies were positive by
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Fig. 1. a) Section in the gall bladder showing intense H. pylori colonisation of the mucosal gland
lumen (bladder neck) and lining epithelium (arrow), The typical comma-shaped morphology can
be appreciated focally (arrow heads). b) Photomicrograph of gall bladder mucosa colonised
heavily by H. pylori, showing irregularity of the surface mucosa with cup-like erosion vacuoles
(arrow head), together with adherent bacilli to cell surface (arrows). c) Imprint from a case of
chronic calcular cholecystitis showing scattered and aggregated H. pylori in colonies (arrows)
within the mucinous background and adherent to mucin-loaded cells (arrow heads). d) Gall
bladder mucosa in a case of chronic calcular cholecystitis showing heavy colonisation of the
surface mucus film by H. pylori (arrows). e) Surface mucosal fold from a gall bladder positive 
for H. pylori, showing eosinophil-rich inflammatory infiltrate of the core (arrows). f) Section 
from gastric mucosa showing intense H. pylori colonisation of the gastric pit (arrows). 
Note the cup-shaped erosion of the surface of lining epithelium (star) (H&E staining, original 
magnification x1000).
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GB positivity for H. pylori was
accompanied by chronic quiescent
gastritis (40%). 

Discussion

Although H. pylori is recognised as a
human pathogen associated with
gastric lesions, up to now the
literature ascribing a putative role for
H. pylori in human hepatobiliary
disease has been inconclusive.16–19

Currently, several diagnostic tests
are used to detect H. pylori infection.
Each has its own merits and
disadvantages in terms of indication,
sensitivity, specificity, cost and time.20

Histopathology is one of the reliable
methods for detection of H. pylori and
in expert hands it has been noted to
be as good as microbiology.21,22

Histological examination permits the
evaluation of cell damage and the
detection of H. pylori in situ, and 
is currently regarded as the ‘gold
standard’ test.20 23,24

In the current study, the infection
rate of H. pylori among CCC patients
was confirmed by IHC in about 95% of
GB biopsies with high sensitivity and
specificity. These results are supported
by previous work;25,26 however, relatively
few were confirmed by IHC in work
by Chen et al.27

In the present study, 11.1%
histopathology-negative GB body
biopsies were positive by IHC. This is
supported by Orhan et al.23 Using 
IHC with specific antibodies, it is
possible to identify H. pylori in small
numbers as well as in coccoid forms.
Some 4–5% of GB biopsies positive by
histopathology were negative by IHC,
which could be attributed to the
presence of Helicobacter species other
than H. pylori.

Interestingly, H. pylori infection was
negative by histopathology and IHC



histopathology and IHC. These data are supported by
previous work.36,37

A significant association was found between H. pylori
detection in GB biopsies and the corresponding gastric
antral biopsy specimens, and appears linked to ascending
infection from the duodenum.7 However, further studies are
required in order to establish a significant correlation.

H. pylori has adaptive mechanisms that protect the
organism from the hostile acidic environment of the
stomach. If it survives in the biliary tract then it must have
protective mechanisms directed against the adverse effects
of an alkaline pH and bile acids. Expression of virulence
factors may allow it to survive in different niches.38

In the present work, H. pylori antigen was present in only
three cases. Detection of H. pylori antigens in cholecystic bile
has been reported by Neri et al.39 The pathways of
penetration into bile have not been completely explained,
but one possibility is the translocation from the duodenum
via Oddi’s sphincter. Furthermore, penetration of bacterial
antigens into the portal circulation and lymphatic vessels is
also possible.40

Data from the present study suggest that H. pylori could be
a contributor to pure pigmented and mixed cholesterol
gallstone formation. Calcium bilirubinate gallstones
represent the major group associated with GB positivity for
H. pylori. Colonisation of the GB mucosa by H. pylori has
been proposed as a potential risk factor for gallstone
formation.41 Theory suggests that colonisation of the mucosa
by H. pylori may cause chronic inflammation, impaired acid
secretion, reduced solubility of calcium salts in the bile, and
increased risk of precipitation in the lumen, hence favouring
gallstone formation.42 H. pylori may also interact with bile
through the production of hydrolysing enzymes. However,
other studies43,44 report no association with gallstone
formation. Abayli et al.11 and Nafee et al.45 report that H. pylori
may be a potential initiator of cholesterol crystallisation or
that its colonisation precipitates GB inflammation and
subsequent cholesterol stone formation.

Most of the cases reported here showed chronic gastritis
(either active or quiescent) on histopathological examination.
However, H. pylori infection was not associated with certain
gastric pathology. A study carried out by Stathopoulos et al.46
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Fig. 2. Gall bladder sections immunostained with a polyclonal antibody specific to H. pylori antigens showing strong positivity for H. pylori
on the surface and lumen with accentuation of the signal at intercellular junctions (original magnification x1000).

Gastric biopsy (histopathology)

Negative Positive Total

No % No % No % P

GB neck (IHC) Negative 1 3.3 7 23.3 8 26.7 0.008

Positive 0 0.0 22 73.3 22 73.3

Total 1 3.3 29 96.7 30 100

GB body (IHC) Negative 1 3.3 9 30.0 10 33.3 0.002

Positive 0 0.0 20 66.7 20 66.7

Total 1 3.3 29 96.7 30 100

P<0.05 regarded as significant. 

Table 2. Association between IHC detection of H. pylori in the gall bladder neck and body biopsies and
histological finding of H. pylori infection in the corresponding gastric biopsies.



showed that GB function is not related to the degree of
gastritis, and therefore it would appear that several factors
and requirements have to be met in order to establish a
definitive association between the presence of H. pylori and
biliary disease. 

In conclusion, H. pylori infection in the GB may be one of
the aetiological factors leading to cholecystitis, and gastric
colonisation could be a source for GB infection; however, the
precise mechanism requires further verification.
Immunohistochemistry staining is simple, sensitive, specific,
reproducible and easy to perform for the detection of 
H. pylori infection in the GB biopsies, but further study on a
larger number of patients and control groups is needed to
ascertain its role in the pathogenesis of CCC. H. pylori may
act as a lithogenic factor but future research focusing on the
effect of bacterial eradication on the development of
gallstone will be needed to ascertain whether H. pylori is just
an innocent bystander or has a role in lithogenesis. 5
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