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Background: Helicobacter pylorus is one of the most harmful human pathogens & carcinogens. Of
the world's population, more than 50% has H. pylori in their upper gastrointestinal tracts. It has
been linked to a variety of extra gastric disorders. In correlation to hepatobiliary diseases; recently,
the bacterium has been implicated as a risk factor for various diseases ranging from chronic
cholecystitis and primary biliary sclerosing cholangitis to gall bladder cancer and primary hepatic
carcinomas. However, the association between Helicobacter pylori (H. pylori) and gallbladder
diseases is still vague and is controversial.

Aim of the study: To elucidate the association of H pylori and gallbladder diseases (calculus,
acalculous, polyp), the feasibility of using rapid urease test in post-operative diagnosis, and many
factors related to the bacterium.

Subjects & methods: This case series study was conducted in Al-Kindy Teaching hospital - surgical
unit during a period extended for 2 years from September 2016 to September 2018, where patients
who suffered from signs and symptoms of gallbladder disease were interviewed using a
predesigned questionnaire including age, gender, occupation, residency and whether the drinking
water was safe (purified) or not. Physical examination was done including weight status, BMI was
calculated (BMI=wt. (kg)/ height (M). A provisional diagnosis of gallbladder disease was confirmed
by examination, necessary laboratory investigations (Hematology, Biochemistry, and radiology).
Cholecystectomy was done by using Laparoscopic cholecystectomy or open surgery.

The presence of H.pylori in the mucosa of the excised gallbladder was studied by using:

1) Rapid urease kit (HNAN C,, LTD)

2) Histopathology & chemical analysis of associated gallstone

Results: Seventy-eight patients undergoing cholecystectomy for symptomatic gallbladder disease,
the gallbladder mucosa of 30 patients were tested positive for H. pylori with any one of the tests
used in this study. The rapid urease test was sensitive 57.1% and specific 58.3 % of the
cholecystectomies performed in our study. The mean age of the studied patients was (34 * 4 years).
Females constitute 73.1% (57 out of the total 78 patients). Of the studied cases; 26 patients (33.3%)
were obese. Employee patients constitute 43 (55.1%) of patients, and 53 patients (67.9%) lived in
urban areas. Purified water was consumed by 61 (78.2%) of the studied population.

Gallstones were detected in 56 (71.8%) of studied cases, acalculus chronically inflamed gallbladder
was found in 20 (25.64%), and 2 cases (2.56%). were found to have gallbladder polyp.

H. pylori infection was diagnosed in 30 (38.5%) of total cases (of the 56 calculus confirmed cases
48.2% were H.pylori positive, and of the 22 acalculus cases 13.6% H.pylori positive).

Conclusion:

A significant association is found between chronic calculus cholecystitis and H.pylori infection.
While no significant association was found in correlation with acalculus cholecystitis and other
gallbladder pathology. Regarding the feasibility of using the urease Kkit test, it is found that this test
is sensitive 57.1%, and specific 58.3%, as such it is less accurate than histopathology study. A
significant correlation was found between age, gender, weight status, and non-purified water source
with H.pylori infection.
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Introduction

Helicobacter pylori are one of the most successful human pathogens &
carcinogens, over half of the world's population is colonized with this
gram-negative bacterium [1].

Colonization usually persists lifelong if not treated. Members of genus
Helicobacter are all microaerophilic, and in most cases are catalase and
oxidase-positive, and many but not all species are also urease positive
[1].

These species are subdivided into two major lineages, the gastric
Helicobacter species and the enterohepatic (nongastric). Both groups
demonstrate a high level of organ specificity, such that gastric
helicobacter, in general, are unable to colonize the intestine or liver, and
vice versa [2].

There is a strong association between H.pylori infection and the
development of duodenal ulcers/stomach cancer. However, it is
estimated that over 80% of individuals infected with the bacterium are
asymptomatic, and it may play an important role in the natural stomach
ecology [3].

Of the world's population, more than 50% has H. pylori in their upper
gastrointestinal tracts [4]. It is more prevalent in developing countries
than in Western countries [5].

It has been linked to a variety of extragastric disorders (coronary heart
disease, dermatological disorders such as rosacea and idiopathic
urticaria, autoimmune thyroid disease and thrombocytopenic purpura,
iron deficiency anemia). The underlying hypothetical mechanisms
include chronic low-grade activation of the coagulation cascade,
accelerating atherosclerosis, and antigenic mimicry between H. pylori
and host epitopes leading to autoimmune disorders [6].

In correlation to hepatobiliary diseases; recently, the bacterium has been
implicated as a risk factor for various diseases ranging from chronic
cholecystitis and primary biliary sclerosing cholangitis to gall bladder
cancer and primary hepatic carcinomas [7].

Other species such as H. hepaticus and H.bilis have been associated with
liver infections and even liver and biliary cancer. Many researchers have
demonstrated the presence of Helicobacter DNA in the gall bladder of
patients with gall stone disease, though none were able to isolate H.
pylori [7].

The bacterium CagA protein has been found to have homology with
aminopeptidase and hence can increase the gallstone formation [8].
Besides these, it has been proposed that H.pylori increase the
lithogenicity by the production of soluble antigens that may bind to and
inhibit key hepatobiliary genes like murine. This may lead to modulation
of enterohepatic cycling of conjugated bile acids through genetic
regulation of absorption at enterocyte level or modulation of the transit
time through the gut [8]. Helicobacter antigens mediate host response in
form of cytokines, and other inflammatory mediators are also proposed
to play a role. However, the exact mechanism and exact role played by
Helicobacter is still speculated [8]. As such, this research presents a
prospective case series study for detection of H.pylori in the excised
gallbladder:
¢ Histopathological study of the removed gallbladder (special Giemsa
stain for H.pylori detection, and biochemical analysis of gallstones).
¢ Gallbladder mucosal biopsy and application of rapid urease kit test.

Aim of the study: To elucidate the association of H.pylori and gallbladder
diseases, the feasibility of using rapid urease kit test in post-operative
diagnosis, and many factors related to the bacterium.

Subjects and methods:

This prospective case series study was conducted in Al-Kindy Teaching
hospital - surgical unit during a period extended for 2 years from
September 2016 to September 2018, where patients who suffered from
signs and symptoms of gallbladder disease were interviewed using a
predesigned questionnaire including age, gender, occupation, residency
and whether the drinking water was safe (purified) or not.

Physical examination was done including weight status, BMI was
calculated (BMI=weight (kg)/ height (M) 2.

The provisional diagnosis was confirmed by examination, necessary
laboratory investigations (Hematology, Biochemistry, radiology, and
others).

Inclusion criteria

« Patients aged (12yr - 70yr) with history / symptoms and signs of
gallbladder disease. (calculus, acalculus, and polyp)

« Patients with symptomatic gallstone.

Exclusion criteria
¢ Individuals on antibiotic/proton pump inhibitors 2 weeks prior to
the commencement of the study.
¢ Patients <12 year of age (no pediatric department in Al-Kindy
hospital)
¢ Alcoholic patients (due to altered liver function, decrease bile acid
metabolism and excretion, possible associated cirrhosis).
¢ immune-compromised patient (Hepatitis B&C, HIV, Patients with
cirrhosis & chronic renal disease. Due to different clinical course,
debilitated patients, different prognosis, and different risk factors for
gallbladder diseases)
« Patients with hemolytic diseases (risk for gallstone formation).
« Patients with a history of hepatobiliary or pancreatic surgery which
changed the function and normal structure of the biliary system.

For all patients who were included in the study, cholecystectomy was
done by using Laparoscopic cholecystectomy or open surgery.

The presence of H.pylori in the mucosa of the excised gallbladder was
studied by using:

Rapid urease kit (HNAN C., LTD)
On the basis, that urease hydrolyses urea and produces ammonia,
carbon dioxide. The reaction will decrease urea concentration,
increase ammonia concentration and PH value. The indicator of the
test card will have a color change (from a yellow color to cherry red
color). So, the HP presence was noted under the color change reaction.
(it is notable to know that this kit is not specific for hepatobiliary
associated H.pylori)
The excised gallbladder was opened in the operating theatre, washed
with normal saline, H.pylori kit (rapid urease kit) was applied to the
mucosa of the gallbladder, looking for changes in kit indicator's color
which occurred within few minutes. The result was determined as
followed:
Negative: Minimal or No color change (Yellow color).
Positive: Color's change from yellow to cherry red.

Histopathology:
Removed gallbladder / gallstones of all cases were sent for
histopathological study (histopathology, special Giemsa stain for
H.pylori detection, biochemical analysis of gallstones).

Ethical Considerations

¢ The proposal of the study was fully discussed and approved by the
scientific and ethical committee of Iraqi Board of Surgery.

o The agreement of the scientific committee in the Al-Kindy teaching
hospital was taken before the start of the study.

» A written consent was taken from each patient after a full explanation
of the aim of the study and ensures that collected data will be used for
research purposes only and will be anonymous.

Statistical analysis

The collected data were introduced into Microsoft excel worksheet 16,
and loaded into IBM - SPSS V24 to be used in statistical analysis.
Descriptive statistics were presented using tables (No. and frequency,
means & standard deviations), while Chi-square & Fisher’s exact tests
were used for measurement of significance of associations between
related variables.

The sensitivity and specificity of the screening test were calculated
accordingly.

A P-value less than 0.05 was considered as the cut-off point for
discrimination of significance.
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Results

This study included 78 patients who suffered from signs and
symptoms of gallbladder disease, operated on. Overall, in 30 (38.46%)
of 78 patients undergoing cholecystectomy for symptomatic
gallbladder disease; the gallbladder mucosa was tested positive for
H.pylori with any one of the tests used in this study, and the final
diagnosis was achieved through histopathological examinations.

In table 1 which showed an association between H.pylori infection and
gallstone; 27 cases (48.2%) of the 56 patients with gallstones have
positive H.pylori infection, in comparison with 3 cases (13.6%) of the
22 patients who have no stones found to be positive H.pylori infection.
A significant association was recognized between H.pylori infection
and gallstone, P-value 0.005.

In table 2 which showed an association between different studied
variables and H.pylori infection; 22 cases (62.9%) among patients
(>44yr) have H.pylori. A significant association was recorded between
older age and getting H.pylori infection, P-value 0.001.

H.pylori positive patients showed 27 (47.4%) were females, as such
significant association was recorded, P-value 0.008.

Of the 26 obese patients, 15 cases (57.7%) have H.pylori infection. A
significant association was noticed between being obese and getting
H.pylori infection. P-value 0.047.

No significant association was noticed between the job of the patient
and getting H.pylori infection. H.pylori is positive in 17 (48.6%) of
non-employed patients. P-value 0.098.

Residency of patients showed no significant association with H.pylori
infection. P-value 0.420.

Eleven cases (64.7%) of non-purified water consumers have H.pylori
infection, the association was significant. P-value 0.012.

In table 3 which showed an association between histopathology
diagnosis and H.pylori infection; No significant association was found
between the type of the stone and H.pylori infection. P-value 0.129.

In table 4, it shows no significant association was recorded between
the type of acalculus disease/polyp and H.pylori infection. P-value 1

In table 5 which showed Distribution of H.Pylori results according to
the Histopathology & Urease Kkit; to find out the possibility of usage of
H.pylori urease kit as a diagnostic test for detection of H.pylori
infection, Urease kit was used in 19 patients (logistic obstacles were
encountered in the procurement of remaining kits), and compares the
result of this test with the histopathological result of the same patients
as the gold standard. As shown in Table 5; the sensitivity of the
H.pylori kit in the detection of H.pylori in the mucosa of the removed
gallbladder was 57.1%, and specificity was 58.3%.

Table 1.
Association between H.Pylori infection and Gallstone.

Table 2.
Association between different studied variables and H.Pylori infection.

Histopathology - H.Pylori infection

Variables Positive Negative P-Value
Count RowN % Count Row N %
<25 2 10.0% 18 90.0%
Age 25-44 6 26.1% 17 73.9% 0.001
>44 22 62.9% 13 37.1%
Male 3 14.3% 18 85.7%
Gender 0.008
Female 27 47.4% 30 52.6%
Normal 6 30.0% 14 70.0%
‘Qltzltgu};t Overweight 9  281% 23  71.9% 0.047
Obese 15 57.7% 11 42.3%
Employed 13 302% 30  69.8%
Occupation - 0.098
P Non 17 486% 18  51.4%
Employed
Urban 22 41.5% 31 58.5%
Residency 0.420
Rural 8 32.0% 17 68.0%
Water Non purified 11 64.7% 6 35.3% 0.012
Source Purified 19  311% 42  689%

P-value less than 0.05 was considered as cut-off point for discrimination of
significance

Table 3.
Association between Histopathology diagnosis and H.Pylori infection
(Calculus & Acalculus cases).

) H.Pylori H.Pylori

Histopathology Result Number  Positive negative
(Calculus cases) value

N % N %

Calculus-No biochemical 7 1 143 6 85.7

analysis
Pure cholesterol 19 9 474 10 526 0129
Mixed stone 30 17 56.7 13 433

Total 56 27 29

*Fisher’s Exact Test was applied instead of Chi-Square test, P-value less than 0.05 was
considered as cut-off point for discrimination of significance

Table 4.
Association between Histopathology diagnosis and H.pylori infection
(Acalculus & polyp)

Histopathology
. — - - - - H.Pylori H.Pylori
Variable Positive H.pylori ~ Negative H.pylori value Histopathology Result Number  POSitive negative p
Count RowN% Count RowN % (Acalculus & polyp) value
oun owN % Coun ow N % N % N %
Stone 27 48.2% 29 51.8% Polyp 2 0 0 2 100
Gallstone 0.005 ; *1
No Acalculus chronically
stone 3 13.6% 19 86.4% inflamed 20 3 15 17 85
Total 22 3 19

P-value less than 0.05 was considered as cut-off point for discrimination of
significance

*Fisher’s Exact Test was applied instead of Chi-Square test. P-value less than 0.05 was
considered as cut-off point for discrimination of significance
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Table 5.
Distribution of H.Pylori results according to Histopathology & Urease kit

H.Pylori - Histopathology Result

Positive Negative Total
No % No %
H. Pylori - Positive 4 57.1 5 41.7 9
Urease kit Negative 3 429 7 58.3 10
Total 7 12 19

Sensitivity=57.1%, Specify=58.3%, PPV=44.5%, NPV=70%, Accuracy of
the test=58%.

Discussion

The presence of H. pylori in bile can be detected using different methods.
Of which, the best way is to grow H. pylori in cultures. But owing to its
microaerophilic properties, it is particularly hard to culture the
bacterium that dies when they contact air.

Previous studies with different methods have revealed the presence of H.
pylori in the biliary tract in 50-60% of patients studied [9-11]. H. pylori
are found in 80% of the population in Turkey and similar countries [12].
H. pylori can resist bile salts and might survive and colonize within the
biliary tract. The route of infection, however, is not clear.

It has been estimated that 30-40% of the US population is infected with
H. pylori and 80% of people in the developing countries are infected
during childhood [13-15].

The rapid urease test is easy to use and reliable [16]. This test was
sensitive 57.1% and specific 58.3 % of the cholecystectomies performed
in this study (gallbladder mucosal biopsy was applied to urease kit test).
It is higher than the result was done by Wafi Attaallah et al studied
gallstones and H.pylori infection; a study which showed positive rapid
urease test in 22% of patients (21 patients out of a total of 95) [17]
While it is lower than the study which was demonstrated by Li Lin Lim et
al which showed that the rapid urease test can offer a sensitivity of 80%-
99% and a specificity of 92%-100% [18].

False-positives are rare and when present may be due to the presence of
other urease containing organisms such as Proteus mirabilis, Citrobactor
freundii, Klebsiella pneumonia, Enterobactor cloacae, and
Staphylococcus aureus [19]

In the present study, 48.2% of patients with gallstones have positive
H.pylori infection, in comparison with 13.6% of patients who have no
stones found to be positive H.pylori infection. A significant association
was recognized between H.pylori infection and gallstone, P-value 0.005.
S.Y. Guraya et al showed 34.7% of patients (of a total of 95 patients)
were positive with H.pylori antigens in bile [20].

Arshad Hussein et al demonstrated the presence of H.pylori in 55% of
patients with calculus cholecystitis (out of 100 total patients) [21]

Wafi Attaallah et al demonstrate the presence of H.pylori in the
gallbladders of 37% of patients with symptomatic gallstones [17].

While Yucebilgili and colleagues showed that despite 22% of samples
were positive for bacteria; no significant association was found between
H. pylori infection and cholelithiasis [22].

In this study, there is a significant association between older age and
getting H.pylori in gallbladder disease (P-value 0.001).

Haitham I. Baqir in a similar study conducted in Irag, Anbar university;
showed higher prevalence among age groups 45-54 yr (86.6%) and >54
yr (88.7%) [23].

Ramakumar Manimaran's study showed Age-wise distribution showed
prevalence rate progressively increased with age and the high
prevalence was seen in the 41 to 50 years age group [24].

This study shows a significant association between female gender with
H.pylori prevalence among patients with symptomatic calculus
gallbladder disease.

Arshad Hussein et al demonstrated a significant association of H.pylori
and female gender (67.3%, P-value 0.03). A study was conducted in
Pakistan [21].

Many showed prevalence is independent of gender [25], some showed
more prevalence in females [26, 27]. Other studies showed the opposite
[28, 29].

Regarding increase BMI; this study share results with other studies
which showed a significant association with obesity.

It is similar to the result by Ahmed Morad Hashim et al who showed
H.pylori prevalence in obese 62% (p-value 0.052) than non-obese (30).
Arsalan et al demonstrate a similar result of H.pylori prevalence in obese
patients 66.2% [31].

Concerning socioeconomic status (un-employed 48.6% H.pylori positive,
rural 32% H.pylori positive, 64.7% of non-purified water consumers
have H.pylori infection with the significant association), results were
similar to Haitham I. Baqir et al showed 80.3% prevalence in the low
socio-economic group [27]. A similar result was demonstrated by Klein
et al [26], Hopkins R]. Et al who showed Seropositivity was > 60% in
lower socioeconomic groups [27], as well.

Seyda T et al showed a significant association between the increased
number of household members and low socioeconomic status, and
H.pylori positivity (P-value <0.001) [32].

Significant association with H.pylori positivity in rural areas was
highlighted by Seyda T et al [32] which is different from the result of the
present study.

It is not unusual that transmission between infants and non-parental
caretakers by contaminated food, water, or via intensive contact may
have a greater influence than within-family transmission [33].

Close and careful monitoring of bottled mineral water production may
reduce the risk of H. pylori transmission into the human population, as
contaminated water may be the source of virulent and resistant strains
of H. pylori [34].

Conclusion

A significant association is found between chronic calculus
cholecystitis and H.pylori infection. While no significant association
was found in correlation with acalculus cholecystitis and other
gallbladder pathology., regarding the feasibility of using the urease kit
test, it is found that this test is sensitive 57.1%, and specific 58.3%, as
such it is less accurate than histopathology study. A significant
correlation was found between age, gender, weight status, and non-
purified water source with H.pylori infection.
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