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Introduction
Helicobacter pylori (H. pylori) are a spfirafl sThaped, gram-negaftfive, 

microaerophilic rod with 4-7 flagella [1]. It is recognized as one of 
the most common chronic bacterial infections worldwide, infecting 
approximately half of the global population [2]. The discovery of H. 
pylori by histological examination of gastric biopsies and its isolation 
by Warren and Marshall in 1983 have opened new horizons in the 
management of various gastro-duodenal disorders [3]. Since its 
discovery, it’s proved to be the main pathogenic agent in various gastric 
pathologies such as chronic gastritis, gastric ulcer, duodenal ulcer, 
chronic atrophic gastritis, gastric Mucosa-Associated Lymphoid Tissue 
(MALT) lymphoma, gastric adenocarcinoma, non-ulcer dyspepsia and 
Gastro Esophageal Reflux Disease(GERD) [1,4].

Literature Review
Helicobacter species and H. pylori have been isolated from sites other 

than the stomach such as oral cavity, liver and biliary tree of animals and 
humans. The association between some Helicobacter species infections 
with certain diseases of the liver in some animals such as Helicobacter 
canis (H. canis) in dogs, and Helicobacter hepaticus and Helicobacter bilis 
in mice have been studied [3]. By the way, the relationship of H. pylori 
with diseases of organs other than the stomach and duodenum (extra 
gastric or extra duodenal) has also been investigated and reported [4,5]. 
H. pylori antibody was detected in liver in patients with chronic liver 
diseases, non-alcoholic fatty liver diseases, non-alcoholic steatohepatitis, 
liver fibrosis, primary sclerosing cholangitis, primary biliary cirrhosis, 
intrahepatic stones, hepatic encephalopathy in patients with cirrhosis 
and hepatic carcinoma [1,6-9], in biliary tract and gallbladder in biliary 
epithelial inflammation [1] and cholelithiasis [10,11], in heart and 
vessels in atherosclerosis, acute coronary ischemia (biopsies from aorta 
and internal mammary artery), Coronary Heart Disease (CHD) and 
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Abstract

Helicobacter pylori (H. pylori
It’s proved to be the main pathogenic agent in chronic gastritis, peptic ulcer, and gastric cancer, as well as the 
proposed etiology in diseases of the organs other than the stomach and duodenum like liver, biliary system, heart 
and vascular system, and skin. Different studies have suggested bacterial infection with H. pylori can also be 
involved in the pathogenesis of gallbladder diseases. If such association is proven, the incidence of gallbladder 
diseases and their consequent morbidity and mortality can be reduced significantly following the treatment of H. 
pylori infection. Therefore, in this mini-review, we aimed to discuss shortly about the association of H. pylori infection 
in gallbladder diseases, such as chronic cholecystitis, cholelithiasis and gall bladder cancer. Our study shows that 
H. pylori infection in the gallbladder may be one of the etiological factors leading to the gallbladder diseases. The 
precise mechanism requires further verifications.
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atheroma [1,12,13] and in the skin in acne rosacea, chronic urticarial 
and Sweet’s Syndrome [1]. To add more, H. pylori are associated with 
iron deficiency anemia in children, coalmine deficiency, Vitamin B-12 
deficiency and megaloblastic anemia [1].

Helicobacter species DNA can be detected in the bile by Polymerase 
Chain Reaction (PCR) through the DNA sequencing that sequences 
specific to H. pylori (16S rRNA, cagA), and this can be found at a high 
frequency in the bile samples, although isolation of the bacterium in 
the culture medium, cannot be easily reached. To explain this finding, 
there are different reasons. One reason could be due to the fact that 
the bacterium could convert from a viable helical form to a non-viable 
coccid in the bile. Another possibility is the few numbers of bacterium 
which suppressed by the unfavorable environment in the bile [3].

Different studies have suggested bacterial infection with Helicobacter 
pylori can also be involved in the pathogenesis of gallbladder diseases. 
If such association is proven, the incidence of gallbladder diseases and 
their consequent morbidity and mortality can be reduced significantly 
following the treatment of H. pylori infection. Therefore, in this 
mini-review, we aimed to discuss shortly about the association of H. 
pylori infection in gallbladder diseases, such as chronic cholecystitis, 
cholelithiasis and gall bladder cancer.

Chronic cholecystitis: Chronic cholecystitis or symptomatic 
gallbladder is a prolonged mechanical or functional disorder of abnormal 
gallbladder emptying or biliary dyskinesia [14]. Sabbaghian suggest 
that biliary dyskinesia should be considered as part of the spectrum of 
symptomatic gallbladder disease that can be successfully treated with 
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cholecystectomy and that the biliary dyskinesia is associated with 
GERD and gastritis [15].

Bile reflux and regurgitation are associated with chronic 
cholecystitis. H. pylori are sensitive to bile salts, because the bile salts 
have toxic effect on H. pylori. H. pylori were present in the stomachs of 
the patients with chronic lithic cholecystitis and a bile reflux. It shows 
that a high incidence rate of H. pylori infection existed in the stomach 
in the presence of a bile reflux, so H. pylori could live in the basic 
condition and even aggravate gastritis, this could suggest the existence 
of a kind of resistant H. pylori to bile salts. Bile reflux and regurgitation 
may play a role in selecting the kind of H. pylori so that the H. pylori 
resistant to bile salts could survive and, in combination with the bile, 
aggravate the injury of gastric mucosa. Resistant H. pylori could survive 
under basic circumstances and could enter the gallbladder via a reverse 
route [16].

Colonization of the gallbladder with H. pylori would be the cause of 
chronic inflammation similar to the association of H. pylori in chronic 
gastric inflammation. Moricz found that there is a high prevalence 
of Helicobacter species in patients with chronic cholecystitis and 
cholecystolithiasis and proposed that the bacterial infection may be 
associated with a pathological mechanism [17]. Chen showed the 
association of gastric metaplasia of gallbladder mucosa with chronic 
cholecystitis which this might be related to the H. pylori infection in 
the gallbladder. H. pylori can harm the gallbladder mucosa epithelial 
cells through mediating inflammation and immunoreaction [16]. 
Figure 1 shows the pathophysiology of H. pylori infection and chronic 
cholecystitis.

Cholelithiasis: Gallstone is a major public health concern 
worldwide, and is one of the most prevalent digestive disorders needing 

hospitalization. The etiology and pathogenesis of gallstone formation is 
unclear. Gallstone formation may be related to a collaboration of genetic 
and environmental aspects like female sex, family history, and ethnicity. 
Gallbladder movement disorder (biliary dyskinesia), hyperlipidemia 
(high cholesterol due to high-cholesterol diet), and medications 
(e.g., ceftriaxone, and Clofibrate), affect gallstone formation through 
the increasing in the activity of β-Hydroxyl Methyl Glut aryl-CoA 
(HMG-CoA) reeducates enzyme or increase in the liver absorption of 
cholesterol from the blood [18]. Some other conditions and diseases 
such as obesity, pregnancy, nutrition, Crohn’s disease, terminal ileum 
resection, stomach surgery, hereditary spherocytosis, sickle cell anemia, 
thalassemia, Hepatitis C Virus (HCV) infection and gallbladder polyps 
may affect gallstone formation [18,19]. Several liver enzymes like 
aspartate Aminotransferase (AST), Alanine Aminotransferase (ALT), 
Alkaline Phosphatase (ALP), and γ-Glut Amyl Transferase (GTP) are 
associated with gallstone formation [19].

Gastro duodenal environment has an important role in the 
presence of gallstones and H. pylori are believed to be an arbitrating 
factor for gastric and extra gastric disease. The gallbladder and bile duct 
may be two of the targets of chronic H. pylori infection. Kawaguchi 
first detected H. pylori in the gallbladder’s mucosa of a patient with 
gallstones and cholecystitis who underwent cholecystectomy in 1996 
for the first time [19,20]. There are controversial results from different 
studies, showing in favor of [21-24] or against [11,25-30] the theory of 
role of H. pylori in gallstone formation. Several potential mechanisms 
may account for the association of H. pylori infection and gallstones 
[31]. Figure 2 shows the proposed mechanisms for the role of H. pylori 
infection of the gallbladder in producing gallstones [32,33].

Gallbladder cancer: Risk factors for the development of 
gallbladder cancer are patient demographics, gallbladder abnormality, 
patient exposure, and Salmonella and Helicobacter infections [30]. The 

Figure 1: Pathophysiology of H. pylori infection and chronic cholecystitis.
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association between H. pylori infection and biliary tract carcinoma 
(gallbladder cancer, and cholangiocarcinoma) is still controversial [34-
36].

There are high prevalence rates for H. pylori in accordance with 
high incidence rates for biliary tract carcinoma in Japan, Chile, and 
in Native American Indians. Though, like gastric carcinoma, some 
regions of the world, for example, the Africa have very high rates for H. 

Figure 2: The proposed mechanisms for the role of H. pylori infection of the gallbladder in producing gallstones.

pylori infection but low rates for biliary tract carcinoma (the mystery 
of Africa) [21].

Hassan showed that the H. pylori infection could aggravate 
gallbladder mucosal lesions which are potentially precancerous 
(mucosal hyperplasia, metaplasia, and lymphoid infiltration) [37]. 
There are multiple possible mechanisms explaining the association 
of H. pylori infection and gallbladder cancer. Figure 3 shows some 

Figure 3: Some possible mechanism for the role of H. pylori infection of the gallbladder in cancer formation.
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possible mechanism for the role of H. pylori infection of the gallbladder 
in cancer formation [38-40].

Conclusion
Two-thirds of the world population is infected with H. pylori. H. 

pylori infection in the gallbladder may be one of the etiological factors 
leading to the gallbladder diseases, and gastric or intestinal colonization 
could be a source for gallbladder infection. The mechanism through 
which these bacteria contribute to the pathophysiology of gallbladder 
diseases is unclear at this time.

In order to support the relationship between Helicobacter spp. and 
gallbladder diseases, some measurements should be considered: To 
develop the experimental models, some further detailed, controlled 
and multi-centered studies involving more patients with different 
Hepatobiliary diseases (preferably including both non-neoplastic and 
neoplastic diseases) must be performed; The conditions for the growth 
and cultivation of Helicobacter species from the biliary tree should 
be improved; Some animal models should be improved to elucidate 
the pathogenesis and the precise molecular mechanisms by which 
Helicobacter could affect the genesis of Hepatobiliary diseases and their 
clinical outcome.
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