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Abstract

Background: The relationship between Helicobacter pylori (H. py-
lori) and hepatocellular carcinoma (HCC) was firstly proposed in
1994 after Ward et al demonstrated the role of Helicobacter hepaticus
in the development of HCC in mice. Studies also investigated the role
of hepatitis B virus (HBV) and hepatitis C virus (HCV) coexisting
with H. pylori in causing HCC. A causal relationship was never con-
firmed, and the relationship remains controversial. This meta-analysis
aimed to summarize the research on this topic and investigate if a
relationship exists between H. pylori infection and the development
of HCC and if the presence of HCV and HBV along with H. pylori
plays a role in liver carcinogenesis.

Methods: Following PRISMA guidelines, we performed a system-
atic review of all relevant studies published in the literature using the
keywords “Helicobacter pylori” and “hepatocellular carcinoma” on
major literature databases, including PubMed, EMBASE, Web of Sci-
ence, and Cochrane controlled trials register. A total of 656 research
studies were identified between 1994 and 2020. Of those, 26 qualified
under our selection criteria. Patients who were positive for HCC were
classified as cases and those who did not have HCC were classified
as controls. The H. pylori status and HCV status, if available, were
identified for both groups. Statistical analysis was carried out by a
biostatistician according to the Cochrane reviewer’s handbook.
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Results: Out of the 26 studies included in the final analysis, 13 were
retrospective case-control studies, 11 were cross-sectional studies,
and two were prospective case-control and cohort studies. Over-
all, the prevalence of H. pylori infection was 64.78% (561 of 866)
amongst HCC cases and 47.92% (1,718 of 3,585) in the non-HCC
control group. The summary odds ratio (OR) for the association of
H. pylori infection with the risk for HCC (using the random-effects
model, which accounted for the heterogeneity across the 26 studies)
was determined to be 4.75 (95% confidence interval (CI): 3.06 - 7.37,
I2 = 63%). We also performed a subgroup analysis to determine the
odds of developing HCC in the presence of H. pylori and HCV co-
infection. The summary OR of it was 12.76 (95% CI: 4.13 - 39.41,
I2 = 78%). The summary OR for the risk of developing HCC in the
presence of HCV infection without H. pylori infection was 2.21 (95%
CI: 0.70 - 6.94, I> = 79%). Whereas, the odds of developing HCC in
the presence of only H. pylori infection without HCV was found to be
0.54 (95% CI: 0.11 - 2.63, 12 = 80%). There was inconsistency in the
data presented in some studies regarding HCV infection status. Since
data were extracted from different study designs, subgroup analysis
by study design was performed which showed no significant differ-
ence between the study groups (P = 0.5705).

Conclusion: This meta-analysis demonstrates a positive association
between H. pylori infection and the development of HCC. There is a
significantly higher risk of developing HCC in the presence of HCV
infection along with H. pylori. Further prospective cohort studies are
needed to prove the causal relationship, especially in cases of HBV
and HCV coinfection, and cirrhotic patients.

Keywords: Helicobacter pylori; Hepatitis C virus; Hepatocellular
carcinoma; Systematic review; Meta-analysis

Introduction

In 1984, Helicobacter pylori (H. pylori) was firstly isolated by
Nobel prize winners Marshall and Warren from gastric biopsy
specimens of patients suffering from chronic gastritis and pep-
ticulcer disease [1]. H. pylori is a gram-negative spiral-shaped,
microaerophilic, flagellated bacterium known to colonize gas-
tric mucosa. This bacterium is believed to have originated in
East Africa, and has been co-existent in the stomach of humans
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for at least 58,000 years [2]. Worldwide, the prevalence of H.
pylori is estimated to be around 44.3% [3]. The bacterium
can survive in the acidic environment of the stomach through
the secretion of an enzyme called urease, which hydrolyzes
urea to ammonia. This creates the alkaline medium necessary
for survival and impairs the host’s defense mechanisms [4].
Other colonizing mechanisms include using chemoreceptors
to identify and swim to less acidic environments within the
gastric mucosa. Huang et al demonstrated that bacteria lacking
membrane bound chemoreceptors, called transducer-like pro-
teins (TIp), TIpA, and TlpD are 100-fold less potent in coloniz-
ing and surviving the acidic environment of the stomach [5].
While most infected patients remain asymptomatic, chronic
infections may lead to gastritis, peptic, and duodenal ulcers.

H. pylori was firstly described as a carcinogen in 1994,
by the International Agency for Research on Cancer (IARC),
and became the first known bacteria to cause cancer [6]. H. py-
lori has been linked to intestinal and diffuse-type gastric carci-
noma and gastric mucosa-associated lymphoid tissue (MALT)
lymphoma [7]. The bacteria is known to secrete the virulence
factors cytotoxin-associated gene A (CagA) protein and vacu-
olating cytotoxin gene A (VacA) protein which play an impor-
tant role in carcinogenesis. CagA helps to invade the epithelial
cells, and VacA induces apoptosis of the cells by activation
of pro-apoptotic factor Bcl-2 associated X protein (Bax) [8].
After invasion of the epithelial cells, tumor cell proliferation
occurs through inhibition of the activity of tumor suppressor
gene, p53, thereby preventing apoptosis [9].

The same year H. pylori was deemed a carcinogen by
the IARC, Helicobacter hepaticus (H. hepaticus) was found
to cause hepatocellular carcinoma (HCC) in mice [10, 11]. In
humans, Helicobacter species such as Helicobacter bilis and
Helicobacter pullorum have been isolated from the biliary
duct and gallbladder in patients who underwent cholecys-
tectomy for cholecystitis pointing towards a possible role of
Helicobacter species in colonizing and possibly contributing to
hepatobiliary diseases [12]. Enterohepatic circulation, reduc-
tion of bile pH through cholestasis creates a favorable environ-
ment for the growth of H. pylori in the liver and biliary tree
[13]. In 2001, H. pylori was firstly cultured from a liver biopsy
specimen collected from a patient with cirrhosis secondary to
Wilson’s disease [14]. Since then, several studies have investi-
gated the role of helicobacter in causing chronic liver diseases,
hepatitis and HCC, either independently or through co-existing
viral infections in the liver such as hepatitis B virus (HBV) and
hepatitis C virus (HCV) [15]. A study done by Liu et al looked
at the possibility of H. pylori in causing HCC through a histi-
dine-rich cytoplasmic protein (hpn), which accounts for nearly
2% of total proteins synthesized by H. pylori. With nickel be-
ing a known carcinogen, hpn is a nickel-binding protein which
acts by sequestering intracellular metal ions. Ubiquitin spe-
cific protease 5 (USP5) was identified as a molecular target of
hpn protein. The study proved that hpn suppressed cell growth
and induced apoptosis by suppressing USP5 expression in
HCC cells [16]. Despite mounting evidence, the relationship
between H. pylori and the development of HCC has not been
proven in clinical studies, and hence, remains controversial.
This systematic review and meta-analysis aimed to summarize
all available research on this topic and investigate if a relation-
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ship exists between H. pylori infection and the development
of HCC, and if the presence of an HCV coinfection plays an
important role in liver carcinogenesis.

Materials and Methods

Protocol and registration

The following study has not been registered in PROSPERO.
Information sources

Following preferred reporting items for systematic reviews
and meta-analysis (PRISMA) guidelines, we performed a sys-
tematic search for Medical Subject Heading (MeSH) terms
“Helicobacter pylori” and “hepatocellular carcinoma” on ma-
jor literature search engines including PubMed, EMBASE,
Web of science, and Cochrane controlled register of trials. We
included studies that were published in both English and Chi-
nese languages between 1994 and March 2020 that were rel-
evant to our search criteria.

Eligibility criteria
Inclusion criteria

The following criteria were carefully applied in choosing the
studies: studies performed only on human subjects were in-
cluded. Case-control, cohort, and cross-sectional studies only
were included in the meta-analysis. Cases and control groups
must be clearly identified in the study. Cases should include
confirmed diagnosis of HCC and controls should include pa-
tients without HCC. Cases should be diagnosed with HCC us-
ing a liver biopsy. Patients tested positive for H. pylori through
standardized tests like fecal H. pylori antigen, urea breath test,
polymerase chain reaction (PCR) testing from liver biopsy tis-
sue, anti-H. pylori I1gG antibody testing were included.

Exclusion criteria

Incomplete studies, case reports, letter to the editors, animal
studies, and systematic reviews were excluded from the study.
Studies on the relationship between H. pylori and cancers of
the biliary tree were excluded. Patients diagnosed with cholan-
giocarcinoma within the included studies were excluded from
our analysis.

Data extraction

Covidence, a software used to manage articles for systematic
review and meta-analysis was used for data extraction. All ar-
ticles were carefully reviewed by two independent researchers
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and screened using our pre-defined inclusion and exclusion
criteria. Any discrepancies were thoroughly reviewed and re-
solved. Relevant data were collected from the studies including
the name of the first author, year and type of the study design,
sample size of cases and controls, baseline characteristics in-
cluding mean age and socio-economic status where available,
the detection method of H. pylori, and which liver pathology
was present in both the cases and control groups.

Risk of bias in individual studies

Two independent reviewers used the Newcastle-Ottawa scale
(NOS) to assess the quality of individual studies for case-con-
trol, cross-sectional and cohort studies. Total NOS score was
calculated based on three categories: 1) selection; 2) compara-
bility; and 3) exposure. The selection and exposure categories
were in turn subdivided: selection was subdivided into: a) Is
the case definition adequate; b) representation of cases; ¢) se-
lection of controls; and d) definition of controls. Exposure is
subdivided into: a) ascertainment of exposure; b) same method
of ascertainment for cases and controls; and c) non-response
rate. Each category is scored by a star based on the criteria met
with a maximum score of nine stars.

Statistical analysis

The odds ratio (OR) was used as the summary measure for the
incidence of HCC. Exposure was defined as H. pylori posi-
tivity. ORs were pooled using the inverse variance method.
Random-effects model was applied using the Dersimonian-
Laird estimator. Heterogeneity was estimated with the I value.
Subgroup analyses were performed using: 1) “study design”
for stratification; and 2) H. pylori and HCV coinfection as the
exposure variable. The Begg funnel plot and Egger’s test were
used to assess small sample publication bias. A P-value of less
than 0.05 indicates significant asymmetry and publication
bias. Trim and fill analysis was applied to estimate the impact
of publication bias on the effect size. Meta-analysis was per-
formed using the package “meta” for the R project (ver. 4.0.0).

Results

Characteristics of included studies

A total of 656 publications were retrieved from the initial da-
tabase search, and 390 studies were remaining after duplicates
were removed. Following review by title and abstract, 276
studies were excluded because the articles were literature re-
views, case reports, or studied biliary tract cancers as subjects.
The remaining 114 studies were screened for full-text review,
and after removal of 88 studies based on exclusion criteria, 26
publications were included in the final meta-analysis (Fig. 1).
This process yielded 26 studies involving 866 cases (HCC)
and 3,585 controls (non-HCC). Of these studies, 13 were ret-
rospective case control, 11 were cross-sectional, and two were
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prospective case-control and cohort studies. The overall preva-
lence of H. pylori infection was 64.78% (561 of 866) in the
cases and 47.92% (1,718 of 3,585) in the controls, respectively
(Table 1). The mean age of the included studies ranged from
35.3 to 68 for cases and from 36.6 to 69 for controls (Table 2
[17-42)).

Meta-analysis

The primary outcome of our meta-analysis was the difference
in H. pylori infection in HCC patients versus non-HCC pa-
tients. The pooled odds of H. pylori infection were significant-
ly higher in cases (HCC) compared to controls (non-HCC) in
the random-effects model (OR: 4.75, 3.06 - 7.37) for heteroge-
neity (I = 63%) (Fig. 2).

Furthermore, subgroup analysis was conducted to evaluate
the impact of differences in study design as well as H. pylori
and HCV coinfection. First, subgroup analysis by study design
showed no significant differences between the subgroups (P =
0.5705), suggesting that the differences in study design of the
included studies did not systematically introduce bias. Second,
the pooled odds of H. pylori and HCV coinfection was signifi-
cantly higher in HCC patients versus non-HCC patients in the
random-effects model (OR: 12.76, 4.13 - 39.41) for hetero-
geneity (I = 78%) (Fig. 3). The pooled OR of this subgroup
analysis was numerically higher than the meta-analysis of the
primary outcome, and the difference between ORs was not
statistically tested. Additionally, the pooled OR of H. pylori
infection only in HCC patients was not significantly different
compared to non-HCC patients in the random-effects model
(OR: 0.54, 0.11 - 2.63) for heterogeneity (I = 80%) (Fig. 4).
The pooled OR of HCV infection only without H. pylori was
non-significant (OR: 2.21, 0.70 - 6.94) for heterogeneity (12 =
79%) (Fig. 5).

Risk of bias across studies

Begg’s funnel plot (Fig. 6) and Egger’s test showed significant
asymmetry (P = 0.00003) indicating significant small sample
study bias. However, trim and fill analysis showed that results
of the meta-analysis of the primary outcome remained signifi-
cant after correction for small sample publication bias (OR:
2.79, 1.79 - 4.34).

Discussion

This systematic review and meta-analysis included 24 retro-
spective and two prospective studies and investigated the rela-
tionship between H. pylori and the development of HCC. The
results showed that there is an increased risk of developing
HCC in the presence of H. pylori infection, and the risk is sig-
nificantly higher with HCV and H. pylori coinfection. This is
the first meta-analysis that also looked at the possibility of de-
veloping HCC in the presence of coinfection with HCV. The
results are especially relevant due to the increasing incidence
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Figure 1. Flowchart of the articles selected from literature search.

of HCC. Over the last four decades, the incidence of HCC has
almost tripled within the USA [43]. A 2018 worldwide analy-
sis conducted by IARC reported the incidence of liver cancer
to be as high as 4.7%, with a mortality rate of 8.2%, making
this malignancy, the sixth most commonly diagnosed and the
fourth leading cause of cancer-related deaths worldwide [44].

In 2018 alone, close to a million new cases (840,000) of liver
cancer were diagnosed with an estimated 782,000 deaths [44].
HCC is the most common primary liver cancer accounting for
about 75-85% of liver cancers [45].

Most of the studies used PCR technique using primers
from the 16S ribosomal DNA to detect H. pylori. Growing H.

Table 1. Summary of the Results of the Primary and Subgroup Analysis

Random-effect odds ratio

HCC positive (cases) HCC negative (controls) (95% confidence interval)
Primary analysis
Relationship between H. pylori and HCC 561/866 (64.78%) 1,718/3,585 (47.92%) 4.75 (3.06 - 7.37)
Subgroup analysis
H. pylori and HCV coinfection 168/422 (39.81%) 83/740 (11.21%) 12.76 (4.13 - 39.41)
H. pylori infection only without HCV 36/303 (11.88%) 79/495 (15.95%) 0.54 (0.11 - 2.63)
HCV only without H. pylori 84/262 (32.06%) 141/485 (29.07%) 2.21(0.70 - 6.94)

HCC: hepatocellular carcinoma; HCV: hepatitis C virus; H. pylori: Helicobacter pylori.
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Table 2. Characteristics of the Studies Included in the Meta-Analysis

Study authors Year'of q Nature of the study H. pylori positive Mean age
publication Cases Controls Cases Controls
Abdel-Razik et al [22] 2020 Prospective cohort 16/23 254/535 55 55
Al-Soud et al [26] 2008 Retrospective 7/12 3/24 63 36.5
Avenaud et al [27] 2000 Retrospective 5/5 1/8 67.6 45.25
Coppola et al [23] 2003 Retrospective 0/21 0/34 68 60.5
Dore et al [28] 2002 Retrospective 6/11 5/30 65.2 £8.8 512+15
Esmat et al [29] 2012 Retrospective 12/16 18/69 N/A N/A
Fan et al [30] 2002 Retrospective 9/15 0/13 48.5 N/A
Fotouhi et al [31] 2011 Retrospective 7/22 3/37 N/A N/A
Giannini et al [19] 2003 Retrospective 23/33 41/55 64.6+9 55
Qu et al [20] 2017 Case-control 49/61 813/1,521 353+£15.7 36.6 = 14.5
Huang and Cui [32] 2017 Retrospective 86/148 253/460 524+11.6 53.7
Huang et al [33] 2004 Retrospective 8/20 0/16 42 36
Ito et al [34] 2004 Retrospective 13/15 0/17 59.2 N/A
Leelawat et al [35] 2007 Retrospective 12/12 5/ 54 59
Leone et al [21] 2003 Case-control 36/46 25/46 60 69
Rocha et al [36] 2005 Cross sectional 16/31 18/78 57.8 49
Mekonnen et al [37] 2018 Prospective case-control 37/60 14/60 36 51
Murphy et al [38] 2014 Case-control 91/97 198/224 58 57
Pellicano et al [25] 2004 Cross-sectional 17/20 2/6 N/A N/A
Verhoef et al [39] 2003 Cross-sectional 9/20 3/31 61 62
Vivekanandan et al [24] 2008 Retrospective 0/22 5/60 52.8+14 N/A
Xuan et al [17] 2006 Cross-sectional 17/28 18/77 N/A N/A
Yang et al [18] 2013 Cross-sectional 35/50 37/100 56.9+9.5 548+114
Nilsson et al [40] 2001 Cross-sectional 12/16 0/20 N/A N/A
Zhang et al [41] 2004 Cross-sectional 16/48 2/37 N/A N/A
Li et al [42] 2006 Cross-sectional 22/34 0/20 N/A N/A

H. pylori: Helicobacter pylori.

pylori in a culture is highly effective in detecting viable organ-
isms but it is very challenging to isolate the bacteria from liver
specimens due to inhibitory effect of bile acids. The biopsy
specimens are usually stored at frozen temperatures up to -80
°C after surgical resection making them less viable [13]. Xuan
and Yang et al of all the studies were able to use culture to
grow and detect H. pylori [17, 18]. Serology is relatively in-
expensive, but due to the cross-reactivity between helicobacter
and campylobacter, this can sometimes lead to false positive
results. Using serology testing for H. pylori 1gG antibody as in
Giannini, Hao and Leone et al cannot differentiate between ac-
tive versus chronic infection [19-21]. There is no gold standard
method available to detect H. pylori in the liver. There needs
to be histological evidence to prove the pathogenicity of H.
pylori to argue if the finding of H. pylori was a result of en-
terohepatic circulation, transient colonization or colonization
leading to liver diseases.

While most of the studies were retrospective and did not
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provide a causal relationship between H. pylori and HCC, the
prospective study by Abdel-Razik et al was able to demonstrate
a causal relationship on a large sample size of 558 cirrhotic
patients [22]. All patients were tested for H. pylori using fecal
antigen test. Out of the 270 (48.5%) patients that were positive
for H. pylori, 16 (5.9%) developed HCC at 1-year follow-up.
The results showed that not only does H. pylori play a role in
the development of HCC with an incidence rate difference of
0.042 before and after treatment (P = 0.037), it also increased
the risk of cirrhotic complications, mainly portal vein throm-
bosis (P =0.043). The study also showed an increase in inflam-
matory factors such as serum C-reactive protein, tumor necro-
sis factor-a, interleukin-6, nitric oxide and vascular endothelial
growth factor levels in patients infected with H. pylori. There
was a decrease in the level of inflammatory markers and cir-
rhotic complications 1 year after treatment of H. pylori [22].
Since all the participants were tested for H. pylori at the be-
ginning of the study and they were cirrhotic patients to begin
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Figure 2. Forest plot showing the risk of developing HCC in the presence of infection with H. pylori. OR: odds ratio; Cl: confidence
interval; HCC: hepatocellular carcinoma; H. pylori: Helicobacter pylori.

with, it is unclear for how long they remained infected with

H. pylori.

Though there are many studies that showed positive re-
sults, Coppola and Vivekanandan et al had no patients positive
for H. pylori in HCC group. Both were retrospective studies,

Study

Giannini, E et al.
Rocha, M et al.
Dore, M et al.
Murphy, G et al.
Esmat, G et al.
Mekonnen H et al.
Ito, K et al.
Pellicano, R et al.
Yang, J et al.
Leone, N et al.
Coppola, N et al.
Vivekanandan, P et al.

Random effects model

Experimental
Events Total

23 33
16 31
6 M
7 97
12 16
16 60
7 15
17 20
28 50
36 46
0o 21
0 22
422

Control
Events Total

41
17

COO0OOCOO-=~~NNMNO

Heterogeneity: /2 = 78%, t? = 2.2955, p < 0.01

55
78
30
224
69
60
17

6
100
46
34
21

740

used PCR analysis to test for H. pylori in liver biopsy samples
using positive controls from gastric biopsy sections. Though
the number of cases including both studies was only 43 out
of 866 (4.9%) cases included in the HCC group of our meta-
analysis, the studies questioned the relationship that was being
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Figure 3. Forest plot showing the risk of developing HCC in the presence of HCV and H. pylori coinfection. OR: odds ratio; Cl:
confidence interval; HCC: hepatocellular carcinoma; HCV: hepatitis C virus; H. pylori: Helicobacter pylori.
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Figure 4. Forest plot showing the risk of developing HCC in the presence of H. pylori infection only without HCV. OR: odds ratio;
Cl: confidence interval; HCC: hepatocellular carcinoma; HCV: hepatitis C virus; H. pylori: Helicobacter pylori.

investigated thus far [23, 24].

There were approximately 50,300 new infections of HCV
in the USA in 2018, with an estimated 2.3 million people al-
ready living with the infection [46]. Overall, 50% of new liver
cancer cases are secondary to HCV in the USA [47]. In view of
the increasing prevalence of HCV infection, a subgroup analy-
sis was performed to assess the possible role of HCV coinfec-
tion with H. pylori in the development of HCC. The presence
of H. pylori along with HCV can potentiate the development of
HCC due to presence of chronic inflammation in the liver. Pel-
licano et al demonstrated 85% positivity in H. pylori infection
rates among patients that developed HCC secondary to HCV-
related cirrhosis [25]. Our subgroup analysis showed that the
odds of developing HCC in the presence of HCV and H. pylori
infection is about 12.76. Fifteen out of the 26 studies included
in the meta-analysis recorded the presence of HCV infection
which provided us with a large sample size. The missing val-
ues in the data were adjusted for using a correction factor of
0.5 to minimize the error. Interestingly, H. pylori is known to
be a strong initiator for inflammatory cascade, whereas HCV
can create a chronic inflammatory state through secretion of

Experimental Control

interleukins -1, -6 and tumor necrosis factors, which together
can help build a strong inflammatory state in the liver tissue
potentiating the development of HCC [48].

With the recent use of direct antiviral therapy for treat-
ment of HCV infection, there is hope for reduction of HCC
incidence in these patients. However, several studies showed
that there are still recurrences after achieving sustained viro-
logical response. The recurrences were mostly seen in patients
with advanced fibrosis. Several prospective studies adjusted
for risk factors like age, gender, presence of chronic medical
conditions like diabetes, ischemic heart disease, renal failure,
human immunodeficiency virus, and HBV but none of them
looked at the incidence of H. pylori in this population [49, 50].
Based on our study results, there might be a possible role of
H. pylori in causing HCC in these patients. If so, it is equally
important to eradicate H. pylori along with HCV.

A similar meta-analysis which included 10 studies and
522 patients investigated the relationship between H. pylori
and HCC in 2008. Like our meta-analysis, they were able to
show a positive relationship with summary OR of 13.63. How-
ever, the study did not compare the relationship between H.

Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
Dore, M et al. 5 11 25 30 —=| 017 [0.04; 0.77] 12.4%
Esmat, G et al. 4 16 41 69 —== 0.23 [0.07; 0.78] 13.4%
Rocha M et al. 15 31 37 78 = 1.04 [045; 2.39] 14.6%
Giannini, E et al. 10 33 14 55 - 127 [0.49; 3.32] 14.3%
Pellicano R et al. 3 20 0 6 — 260 [0.12; 57.54] 7.3%
Coppola, N et al. 19 21 23 34 i 454 [0.90; 23.06] 12.0%
Leone N et al. 10 46 0 46 = 26.75 [1.52; 471.83] 7.9%
Vivekanandan P et al. 7 22 1 60 f—— 27.53 [3.14; 241.29] 10.1%
Yang J et al. 11 50 0 100 i ——=—— 58.52 [3.37;1016.99] 8.0%
Leelawat K et al. 0 12 0 7 0.0%
Random effects model 262 485 — 2.21 [0.70; 6.94] 100.0%
Heterogeneity: /12 = 79%, t* = 2.1512, p <0.01 ! I I )
0.001 01 1 10 1000

Figure 5. Forest plot showing the risk of developing HCC in the presence of HCV infection without H. pylori. OR: odds ratio; Cl:
confidence interval; HCC: hepatocellular carcinoma; HCV: hepatitis C virus; H. pylori: Helicobacter pylori.
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Figure 6. Funnel plot showing bias in selected studies.

pylori and HCC in association with HCV infection.

This meta-analysis has limitations. Firstly, a subgroup
analysis was not performed on the HBV data as less than 25%
of the studies provided information regarding HBV infection

Articles © The authors | Journal compilation © ] Clin Med Res and Elmer Press Inc™

status. Though most of the studies are retrospective, there is
some inconsistency in the design of the studies with presence
of cirrhotic patients in both cases and control groups. There
were no follow-up studies that tested for the results of HCC
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after eradication of H. pylori. H. pylori diagnoses were even
considered if they had a positive IgG which may not necessar-
ily mean active H. pylori infection in some of the cases. Future
research should be directed at addressing these questions.

Conclusion

There is an increased risk of developing HCC in the presence
of H. pylori infection, and that risk is significantly higher with
HCV and H. pylori coinfection. Since both H. pylori and HCV
are curable infections, treatment of these infections could pos-
sibly reduce the risk of developing HCC. The role of infectious
agents in the development of HCC provides new insight on
the pathogenesis of this disease and may influence screening
recommendations in the future.
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