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Helicobacter pylori is a gram-negative pathogen commonly associated with peptic ulcer disease and gastric cancer. H. pylori infection
has also been reported in cholelithiasis, cholecystitis, gallbladder polyps, and biliary tract cancers. However, the association between
H. pylori and gallbladder and biliary tract pathologies remains unclear due to the paucity of literature. In response to the current lit-
erature gap, we aim to review and provide an updated summary of the association between H. pylori with gallbladder and biliary tract
diseases and its impact on their clinical management. Relevant peer-reviewed studies were retrieved from Medline, PubMed, Embase,
and Cochrane databases. We found that H. pylori infection was associated with cholelithiasis, chronic cholecystitis, biliary tract can-
cer, primary sclerosing cholangitis, and primary biliary cholangitis but not with gallbladder polyps. While causal links have been
reported, prospective longitudinal studies are required to conclude the association between H. pylori and gallbladder pathologies. Cli-
nicians should be aware of the implications that H. pylori infection has on the management of these diseases.
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INTRODUCTION

Helicobacter pylori is a gram-negative, microaerophilic, he-
lix-shaped bacterium that infects over half of the population
worldwide [1]. H. pylori is linked to several gastrointestinal
diseases, including chronic gastritis, duodenal ulcer, gastric
adenocarcinoma, and non-Hodgkin's lymphoma of the stom-
ach [2-5]. Various factors, including the ability to produce the
urease enzyme, which facilitates alkalinization through the
conversion of urea into ammonia, enable H. pylori to adapt to a
hostile acidic gastric environment [6].

Evidence on the relationship between H. pylori infection of
the gallbladder and biliary tract diseases remains unclear. In
recent years, there has been accumulating data demonstrating
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the correlation of H. pylori with gallbladder pathologies like
cholelithiasis, cholecystitis, choledocholithiasis, gallbladder
polyps, and biliary tract cancer [7-9]. Other studies have also
reported that chronic gallbladder inflammation due to H. py-
Iori infection causes biliary cancer [9,10]. On the other hand,
some studies have reported there is no association between H.
pylori infection and gallbladder diseases [11,12]. Furthermore,
it is reported that patients with gallstone diseases experience
an overall increased mortality risk. This, together with the
high prevalence of gallstones, makes it important to evaluate
the role of H. pylori in gallbladder diseases and biliary tract
cancers. This review aims to summarise the literature concern-
ing the relationship between H. pylori in the gallbladder and
the occurrence of gallbladder and biliary tract diseases.

METHODOLOGY

Search strategy

Relevant studies were retrieved from Medline, PubMed, Em-
base, and Cochrane databases, with the last search being con-
ducted in December 2021. A combination of search terms such

2«

as “Helicobacter pylori” or “H. pylori”, “gallstone disease”,

» «

“cholelithiasis”, “choledocholithiasis”, “cholangitis”, “gallblad-

» o«

der cancer”, “cholangiocarcinoma”, and “biliary tract cancer”
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was used. Manual retrieval of eligible studies from references
mentioned in the review articles was also conducted. We will
first draw the link between H. pylori and its relationship with
the biliary system before delving into hepatobiliary condi-
tion-specific interactions with H. pylori.

Helicobacter pylori AND BILE

Route of infection and colonization of the biliary system

For any infectious agent to cause an infection in the body, it
must fulfill two fundamental principles—the ability to arrive at
the said location and the ability to survive in that environment.
Although predominantly a colonizer of the gastric mucosa,
H. pylori has been detected in the biliary system, suggesting
potential translocation and, by extension, the potential for
pathogenicity. The two current prevailing theories suggest that
H. pylori may enter bile either through retrograde reflux from
the sphincter of Oddi or hematologically from the portal circu-
lation [13,14].

After translocating to the biliary system, it is also important
to consider how it can survive in a relatively alkaline environ-
ment. One possibility is that the reflux of bile from the duode-
num into the stomach plays a role in selecting specific H. pylori
strains that are resistant to bile salt [15]. Another possibility is
that inflammation from biliary pathologies may inadvertently
lower biliary pH leading to a more favorable environment for

Table 1. Summary of Helicobacter pylori detection techniques

H. pylori [16]. This shows that H. pylori can reach and survive
in the gallbladder. This provides both the means and the path
for H. pylori, a known group 1 carcinogen to cause chronic in-
flammation and malignancy in the hepatobiliary system.

Detection of Helicobacter pylori

There are many techniques for detecting H. pylori, but no
gold standard method exists [17]. The methods which directly
demonstrate the presence of H. pylori in the biliary system
include culture and histopathological examination of the
gallbladder, bile culture, or culture of gallbladder mucosal
scrapings. Indirect methods which confirm the presence of H.
pylori include polymerase chain reaction (PCR) and serology.
Depending on the method and type of sample used, detection
rates vary. Table 1 [17-23] summarizes the advantages, disad-
vantages and accuracy of the current H. pylori detection tech-
niques.

Polymerase chain reaction

PCR has a high sensitivity in detecting H. pylori [24,25] by
using primers of conserved genes. In addition, nested PCR
(NPCR) has even higher specificity due to the amplification of
a narrower sub-region [26]. This provides a much quicker and
more specific way to detect the growth of H. pylori in samples
as compared to histopathological analysis. However, the PCR
method comes with typical flaws; it generates false-positive

Technique Description Advantage Disadvantage Sensitivity (%) Specificity (%)
Polymerase chain reaction  Primers of common High sensitivity and Susceptible to 63-100 [21] 28-100 [21]
conserved genes used to specificity false positives
detect H. pylori are
the urease A [18],
urease C[19],
16S rRNA [20],
Hsp60 gene [21]
Serology Utilizes enzyme-linked Inexpensive and Cross reacts with 80-90[17] 80-90([17]
immunosorbent assay to easily performed antigens of other
detect serum Able to detect H. pylori Helicobacter species and
H. pylori-specific even in cases with Campylobacter organisms
immunoglobulin low bacterial density Not specific for
antibodies H. pylori infection of
the gallbladder
Histology Several stains used are Able to directly Sensitivity is affected by 69-93 [23] 87-100 [23]
the modified Giemsa, demonstrate the presence factors such as site and
Warthin-Starry, of H. pylori in pattern of colonization
Gimenez, Genta, and the gallbladder
immunohistochemical
H. pylori antibody stains
Microbial culture Culture of H. pylori taken Definitive method for Hard to culture due to 44[22] 67 [22]

from bile or
mucosal scrapings

demonstrating

the presence of

H. pylori infection in
the gallbladder

type of specimens used
and fastidious nature of
H. pylori virus

Affected by
prior antibiotic usage
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results due to non-specific primers [27,28]. NPCR further com-
pounds the false positive rate because of its susceptibility to
spray contamination [26,29].

Serology

Serological methods are relatively inexpensive, and most
laboratories can perform them easily [30]. Furthermore, it is
useful in situations where bacterial density is expected to be
low [17]. However, serology-based diagnosis has been regard-
ed as less reliable than testing gallbladder samples due to the
cross-reactivity of antigens among the Helicobacter species
themselves [31] as well as with Campylobacter organisms [32].
Furthermore, serology is not specific to H. pylori infection of
the gallbladder as it only indicates the presence of H. pylori in-
fection; and not necessarily within the gallbladder [33]. Thus, a
clinical correlation of the symptoms present with the positive
serology testing must be performed to determine if it is likely
that H. pylori resulted in hepatobiliary infections.

Histology

Another method used to detect H. pylori in the gallbladder
directly is histology. This is the most accurate and specific. The
Giemsa stain is more routinely used among the different stains
as it is simple and relatively inexpensive [23,34]. However, the
sensitivity of histology is often affected by multiple factors,
such as the site and pattern of colonization, previous antibiotic
use, sample representativeness of the entire gallbladder, and
pathology doctors’ diligence [17].

Microbial culture

The H. pylori culture taken from bile or mucosal scrapings
remains the definitive method for detecting the presence of H.
pylori infection within the gallbladder. However, challenges
arise in culturing viable H. pylori within the gallbladder. Stud-
ies that used frozen tissue to culture H. pylori have reported
unsuccessful viable bacteria culturing from the gallbladder [35-
37]. For example, in a study by Fox et al. [36], cultures taken
from 46 subjects yielded no viable H. pylori, despite positive
PCR results. This was attributed to the use of frozen speci-
mens, which may have inadvertently undermined the viability
of H. pylori. Furthermore, H. pylori is an oxygen-sensitive
microaerophile that cannot survive under normal atmospheric
oxygen tension. As such, this can further complicate and hin-
der the process of culturing and result in false negatives [38].
On the other hand, studies that directly inoculated tissue spec-
imens onto a sterile culture medium could successfully culture
H. pylori colonies from gallbladder mucosa [39,40]. This indi-
cates that the presence of H. pylori DNA detected via PCR may
not merely represent ‘dead’ material.

Given the present challenges to culture, it remains unknown
whether H. pylori detection in the gallbladder, through other
tests such as PCR and histology, represents an active invasion
of the gallbladder or only enterohepatic circulation of the bac-

teria [33,41]. However, PCR technology remains promising and
can become the gold standard in identifying H. pylori. There
is also a need for better growth conditions for the culture of H.
pylori from biliary samples as this would allow confirmation of
the viability of H. pylori in the biliary system. Finally, microbi-
al isolation via culture is inaccurate in patients treated with an-
tibiotics based on a local antibiogram. For example, in a local
audit of 262 acute cholangitis patients, only 95 patients (36.3%)
had positive blood cultures [42].

Helicobacter pylori AND
CHOLECYSTO-BILIARY DISEASES

Cholelithiasis and cholecystitis

Although less commonly known, H. pylori infection has been
associated with cholelithiasis and cholecystitis. Various me-
ta-analyses have examined the relationship between gallstones
and H. pylori infection [43,44], and reported that patients with
H. pylori infection of the gallbladder had a significantly higher
risk of gallstones than the control group. Studies conducted by
Zhang et al. [45] and Takahashi et al. [46] on the prevalence of
gallstones following the eradication of H. pylori support this
conclusion. In the study by Zhang et al. [45] involving 15,523
participants, authors reported that gallstone prevalence was
significantly lower among H. pylori-eradicated patients com-
pared with H. pylori-positive patients with no prior eradica-
tion (9.02% vs 9.47%; p < 0.0001). Takahashi et al. [46] found
similar results with a sample size of 15,551 participants (6.08%
vs 4.73%; p < 0.001). Thus, the possible role of H. pylori eradi-
cation in managing gallstone diseases should be investigated.
Furthermore, based on the meta-analyses and studies that
demonstrate a lower prevalence of gallstones in patients with
prior H. pylori eradication, we can conclude that there is a
possible link between H. pylori infection and gallstone disease.
With H. pylori infection being easily treatable with antibiotics,
it is important to recognize this association, especially in H.
pylori endemic regions [47].

However, with the limitations of the current methods of di-
agnosis, it is difficult to determine if the H. pylori detected is
truly from the gallbladder or the stomach. Neither urea breath
tests nor serology can accurately detect H. pylori infection of
the gallbladder. On the other hand, more specific detection
methods, such as PCR require tissue samples and therefore are
invasive. Consequently, they may not be practical unless the
patient has a strong indication for cholecystectomy or invasive
biliary tract procedures. We acknowledge that the reliability of
these studies may be compromised by the method of detection.

In addition to being associated with a higher prevalence
of gallstones, H. pylori infection can play a causal role in the
pathogenesis of gallstones in three main ways. Firstly, H. pylori
may act as a nidus for stone formation [38], providing a start-
ing point for accumulating stones. Secondly, H. pylori infection
of the gallbladder increases oxidative stress in the infected re-
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gions. Through the production of reactive oxygen species and
reactive nitrogen species, which affects the absorptive and se-
cretory function of the gallbladder, supersaturation of bile can
occur, resulting in the formation of stones [39]. Lastly, H. pylori
can increase the precipitation of calcium bilirubinate through
its ability to produce urease. This enzyme increases the pH for
calcium precipitation and induce enzymes that deconjugate
bile [38]. However, these theories are limited by the inability to
demonstrate active colonization of the gallbladder by H. pylori
[39]. PCR remains the most used method for detecting H. py-
lori in gallbladder samples [48]. However it is unable to distin-
guish between live and dead bacteria, leading to the possibility
of false-positive results [33]. Given that H. pylori can likely
survive in the gallbladder, it is not unreasonable to suggest that
this supports the possible presence of live H. pylori. However,
most existing studies investigating the relationship between
H. pylori infection and gallstones are cross-sectional and are
therefore unable to establish a temporal relationship between
gallstone formation and H. pylori infection [49].

To close the gaps in the existing literature, we suggest con-
ducting prospective studies in two areas to investigate the
causal relationship between H. pylori infection and gallstones.
Firstly, to validate the results of the existing cross-sectional
studies, we propose long-term follow-up studies of H. pylo-
ri-positive, H. pylori-negative, and H. pylori-eradicated pa-
tients. Secondly, prospective studies investigating the impact
of eradicating H. pylori on gallstone prevalence and recurrence
can be conducted. In summary, despite the difficulty of estab-
lishing causality at this time, future prospective studies and ad-
vancements in the detection methods may provide insight into
the relationship between H. pylori infection and gallstones.

Determining the exact relationship between H. pylori infec-
tion and gallstones is important due to its implications on gall-
stone prevention and H. pylori eradication regimes. Given that
both H. pylori infection and gallstones are common diseases, it
is important to determine if eradicating H. pylori can prevent
gallstones [47]. This may also inform the decision for prophy-
lactic treatment in close contacts and routine screening for H.
pylori infection. Furthermore, it is unclear whether existing
regimens for eradicating H. pylori from the stomach are ade-
quate for eradicating H. pylori from the biliary tract. With the
increasing rate of antibiotic resistance to H. pylori infections,
the optimum therapeutic regime for eradicating H. pylori from
the gallbladder should be established to prevent further reduc-
tions in the efficacy of eradication therapies [47]. Therefore, it
is crucial to establish the exact relationship between H. pylori
infection and gallstones to determine if adjustment to existing
treatment protocols is required.

Gallbladder polyps

There currently exists no proven association between H.
pylori infection and gallbladder polyps. This could be attribut-
ed to the benign nature of gallbladder polyps which do not
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spark attention to its possible risk factors. Two retrospective
case-control studies have investigated the relationship between
H. pylori infection and gallbladder polyps, and reported con-
flicting results [8,50].

Xu et al. [8] reported a positive correlation between H. pylori
infection and gallbladder polyps in a study including 17,971
participants. The H. pylori infection group had significantly
higher incidence of gallbladder polyps than that of the control
group (odd ratio = 1.160, p = 0.033). The formation of gallblad-
der polyps is widely believed to be due to an underlying chron-
ic inflammatory process involving the gallbladder mucosa
[50-52]. This study thus highlighted the possibility of H. pylori
infection triggering a local inflammatory process and thereby
contributing to an increased incidence of gallbladder polyps.
On the contrary, in a study conducted by Zhang et al. [50] in-
volving 5,107 participants, no significant correlation between
H. pylori infection and gallbladder polyps was found (p =
0.110). While both studies used abdominal ultrasonography
for diagnosis and considered the possible confounding effect of
certain variables, such as age, sex, and body mass index, before
data analysis, the method of accounting for the impact of such
variables was done in two different ways (adjusted odds ratio
vs. case-control matching). Due to the conflicting results of the
two studies, no conclusion can be derived about the correlation
between H. pylori infection and gallbladder polyps. Gallblad-
der polyps are an important risk factor for gallbladder cancer
[53,54]. Further research, especially prospective studies, is im-
portant in clarifying whether H. pylori infection has a cause-
and-effect relationship with gallbladder polyps and by exten-
sion, whether H. pylori eradication can help in its prevention.

Biliary tract cancers

H. pylori has been implicated in the pathogenesis of biliary
tract cancers [55,56]. In a case-control study of 156 bile samples,
Boonyanugomol et al. [10] detected a significantly greater prev-
alence of H. pylori in the bile samples of cholangiocarcinoma
(CCA) patients (66.7%) as compared to cholelithiasis patients
(41.5%) and the control group (25.0%) by PCR (p < 0.05 in both
comparisons). Significantly more inflammatory changes at the
portal zones were seen in CCA patients who tested positive for H.
pylori, indicating a possible role of H. pylori in a preceding in-
flammatory process before the development of CCA. A case-con-
trol study by Hassan et al. [55] also compared the gallbladder
mucosal histology of non-infected gallbladders to H. pylori-in-
fected gallbladders and reported that there was a significant in-
crease in mucosal hyperplasia (p = 0.028) as a well as metaplasia
and dysplasia (p = 0.049) amongst H. pylori-infected gallbladders
compared to non-infected gallbladders. These changes have been
identified as precursor lesions of gallbladder cancers [57]. Based
on these case-control studies, there is a positive association be-
tween H. pylori infection and biliary tract cancers.

Therefore, it is important to understand how H. pylori may
result in biliary tract cancers as this will help to develop effec-
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tive treatment. The ability of H. pylori to produce pro-onco-
genic molecules such as CagA and VacA, in tandem with its
promotion of a chronic inflammatory state, can result in an
increased production of free radicals and the dysregulation of
various proliferation pathways, like the nuclear factor kappa B
(NF-kB) and JAK/STAT transcription pathway. Boonyanugo-
mol et al. [10] had shown that the CagA gene was significantly
higher in patients with CCA than with cholelithiasis (36.2%
to 9.1%, p < 0.05), suggesting that it could be involved in the
pathogenesis of CCA. CagA pathogenicity island is essential in
the internalization of H. pylori in cholangiocytes [10]. This can
lead to the activation and induction of various carcinogenic
cascades. Moreover, an increased cell turnover through the H.
pylori-induced inflammatory response can also result in an
increased mutation rate. These chronic inflammatory process-
es predispose patients to the development of both gallbladder
cancer and CCA [58,59].

A recent study by Wang et al. [60] identified H. pylori pro-
teins with potential involvement in gallbladder cancer patho-
genesis using a bioinformatics approach. Briefly, the UniProt
database containing the entire H. pylori proteome was used to
predict which H. pylori proteins may potentially target the nu-
cleus of host cells. Through the localization of specific protein
sequences called Nuclear Localisation Signal, it was possible
to determine which of the 1,552 H. pylori proteins possessed
nuclear targeting activity. Leveraging on this novel approach,
future studies may employ similar techniques to identify pro-
teins involved in the pathogenesis of other H. pylori implicated
gallstone diseases. Furthermore, this opens new avenues for
targeted therapy.

While these studies employed sensitive serological, PCR, and
histopathological diagnostic methods, they are cross sectional,

Helicobacter pylori

< —

and thus a causal relationship between an H. pylori infection
and biliary tract cancer could not be concretely determined.
As a group, although biliary tract cancer are rare cancers,
there is some evidence that it is rising [61]. Currently, surgery
is the only chance of cure for biliary tract cancer, and there is
a high recurrence rate even with adjuvant chemotherapy [62].
Given the poor prognosis of biliary tract cancer, further clar-
ification on whether the eradication of H. pylori will reduce
its prevalence is important [63]. The recommended test for H.
pylori infection is a urea breath test [64]. While a significant
proportion of patients who had a positive urea breath test also
tested positive for H. pylori in their bile or gallbladder tissue
by PCR, there is no evidence that a urea breath test would be
able to prove whether H. pylori has been eradicated from the
biliary tree [65]. Many such studies exclude patients with prior
H. pylori treatment. Still, we believe that various non-invasive
and invasive H. pylori tests could be compared in this group of
patients to investigate their utility for a test of cure of H. pylori
infection in the biliary tree.

Primary sclerosing cholangitis and primary biliary cholangitis

It has been postulated that an infectious etiology such as H.
pylori can result in primary biliary cholangitis (PBC) and pri-
mary sclerosing cholangitis (PSC) [66,67]. Nilsson et al. [25]
reported a significant association between H. pylori infection
with PSC and PBC. In a histological analysis of liver biopsies,
20/24 had PCR positivity for the Helicobacter genus, com-
pared to 1/23 (p < 0.001). In this group of 20, 5 of 9 of the PSC
patients and 4 of 11 of the PBC patients tested positive for H.
pylori specific primers. Conversely, Boomkens et al. [68] did
not detect any differences in the prevalence of PSC or PBC be-
tween the H. pylori positive and the control group (p = 0.783).
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Table 2. Studies of Helicobacter pylori and biliary diseases

Year Reference Condition M.GthOd .Of Specimen HP in subjects HP in p-value
diagnosis control
2021 Eslamietal. [71] Cholelithiasis H&E stain Biopsy samples 85 (50.9%) - 0.561
Kucuk et al. [72] Gallbladder cancer,  Giemsa stain Paraffin- 68 (31.9%) - 0.010 (gallbladder cancer)
chronic embedded 0.018
cholecystitis, tissues (chronic cholecystitis)
cholelithiasis
2020 Mahmood etal.[73] Cholecystitis, PCR Gallbladder 5(11.4%) 2(0.06%) 0.24
cholelithiasis tissues
Makkar et al. [74] Biliary Serology - 74 357 -
tract cancer,
liver cancer
Zhang et al. [50] Polyps and Urea breath test - 12,735 (45.7%) - 0.110
cholelithiasis
2019 Kerawalaetal.[75]  Cholelithiasis Serology - 34 (75.6%) 39(86.7%) 0.178
Ari et al. [76] Cholelithiasis Giemsa stain Stomach 3(11.1%) 5(15.2%) 0.647
tissues,
gallbladder
tissues
Cherif et al. [77] Cholelithiasis, H&E stain Biopsy samples 48 (53.9%) - < 0.001 (cholelithiasis)
gallbladder cancer, < 0.05 (cancer)
biliary
tract cancer
2018 Fatemietal.[78] Cholecystitis PCR Gallbladder 8 (15.4%) 2 (3.8%) 0.048
tissues
Xu et al. [8] Cholelithiasis, Serology - 7,803 (43.4%) - 0.101 (cholelithiasis)
cholecystitis, 0.012 (age-adjusted for
gallbladder polyps cholelithiasis)
0.275 (cholecystitis)
0.033 (polyps)
2016 Daretal.[79] Choledocholithiasis ~ PCR Bile samples 20 (40.0%) 0 (0%) <0.01
2015 Hassan et al. [55] Gallbladder cancer Giemsa stain Gallbladder 25 (50.0%) - 0.049
tissues (metaplasia or dysplasia)
Guraya et al. [80] Cholelithiasis Serology - 75 (78.9%) 12 (40.0%) 0.001
Zhang et al. [45] Cholelithiasis Urea breath test - 3,410 (34.0%) - <0.001
2014 Helaly etal. [14] Cholecystitis Immuno- Gastric tissues, 30 - 0.008 (gallbladder neck)
histochemistry gallbladder 0.002 (gallbladder body)
tissues
Takahashi et al. [46]  Cholelithiasis Serology - 15,551 - <0.001
2013 Attaallahetal.[81]  Cholelithiasis Rapid urease test,  Gastric tissues,  Gastric: - 0.0001
Giemsa stain, gallbladder 47 (58.8%)
immuno- tissues Gallbladder:
histochemistry 21/94 (22.3%)
Zhou et al. [39] Cholecystitis, WS stain Gallbladder 64 (16.9%) - 0.022 (metaplasia)
Gallbladder cancer tissues
2012 Bansal et al. [65] Cholelithiasis Urea breath Gallbladder 16 (32.7%) 0 (0%) 0.025
test, H&E stain, tissues
Giemsa &
WS stain, PCR
2011 Abroetal.[82] Cholecystitis Serology, Gallbladder 55 (55.0%) - 0.03
histopathology, tissues, bile
rapid urease test,
gram stain
Yakoob et al. [83] Cholelithiasis, H&E stain, Gallbladder 22 (24.7%) 5(9.1%) 0.02
cholecystitis, WS stain, tissues, bile
immuno-

histochemistry,
PCR
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Table 2. Continued

Year Reference Condition M.GthOd .Of Specimen HP in subjects HP in p-value
diagnosis control
2007 Chenetal.[84] Cholecystitis WS stain, PCR, Gallbladder 35 (46.1%) 16 (44.4%) > 0.05
immuno- tissues
histochemistry
2005 Boomkensetal.[68] Primary biliary PCR Liver tissue 9 (29.0%) 10 (34.5%) Not significant
cirrhosis, primary
sclerosing
cholangitis
2003 Silva et al. [85] Cholelithiasis, Culture, PCR Gallbladder Gallbladder - 0.8 (cholelithiasis)
cholecystitis tissues, bile tissue: 0.0003 (cholecystitis)
20 (31.3%)
Bile: 24 (42.9%)
2000 Nilsson et al. [25] Primary biliary PCR Liver 20 (83.3%) 1(4.3%) < 0.00001
cirrhosis, primary
sclerosing
cholangitis

HP, Helicobacter pylori; H&E stain, hematoxylin and eosin stain; WS stain, Warthin-Starry stain; PCR, polymerase chain reaction.

While Nilsson’s control group included biopsies of healthy ca-
daveric livers, Boomkens’ results may have been less reliable as
the choice of control may be a possible confounding factor as
hepatitis B cirrhosis is associated with a concurrent H. pylori
infection [69].

The etiology of PSC and PBC is elusive and with limited ef-
fective management strategies, outcomes are sub-optimal and
this is an area of research interest [70]. We suggest conducting
prospective studies on the causal relationship between H. pylo-
ri infections and PSC and PBC and long-term follow-up studies
to study the effects of H. pylori eradication on the prognosis
and outcomes of PSC and PBC (Fig. 1).

Table 2 summarizes the recent studies investigating the po-
tential association between H. pylori infection and the presence
of biliary diseases [8,14,25,39,45,46,50,55,65,68,71-85].

IMPLICATIONS IN PATIENT CARE

A “test and treat’ strategy can be adopted, especially in en-
demic regions for younger patients presenting with dyspepsia
without red flags [64]. Besides relieving dyspepsia, reducing
the risk of gastroduodenal ulcers, gastritis, and gastric cancer,
and as the first-line treatment of low-grade gastric marginal
zone mucosa-associated lymphoid tissue lymphoma [86,87],
this strategy can also prevent biliary pathologies including
cholecystitis, gallbladder polyps, and biliary tract cancers.
Meanwhile, longitudinal follow-up studies can be conducted
on these patients to support the hypothesis that H. pylori is
involved in the pathogenesis of biliary pathologies. Locally, the
implications of H. pylori on health remain poorly understood
by the general population. By increasing public awareness and
health literacy about this topic, screening within high-risk
groups can be encouraged, and early treatment for patients in

need can be achieved [88]. Furthermore, a recent meta-analysis
also shows that technology enhanced communication strate-
gies improve compliance and eradication rates [89].

CONCLUSION

H. pylori infection is associated with cholelithiasis, chronic
cholecystitis, biliary tract cancer, PSC, and PBC but not with
gallbladder polyps. However, prospective longitudinal studies
with longer follow-ups are needed to confirm the causal links.
Nevertheless, as H. pylori is a common infection globally, cli-
nicians should be aware of these associations. We anticipate
that with emerging data, the implications of H. pylori on the
prevention, screening, and management of patients with gall-
bladder pathologies will be confirmed.
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