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Abstract

AIM: To determine the association between seroprevalence
of Helicobacter pylori (H pylori) infection and primary biliary
cirrhosis (PBC).

METHODS: In this case-control study, 149 consecutive
patients (10 males, 139 females, mean age 58.2±11 years,
range 26-82 years) suffering from PBC and 619 consecutive
healthy volunteer blood donors (523 males, 96 females,
mean age 47±5.3 years, range 18-65 years) attending the
Hospital Blood Bank and residing in the same area were
recruited. A commercial enzyme linked immunosorbent
assay was used to detect anti-H pylori (IgG) antibodies in
serum.

RESULTS: Antibodies to H pylori were present in 78 (52.3%)
out of 149 PBC-patients and in 291 (47%) out of 619
volunteers (P = 0.24, OR 1.24, 95% CI 0.85-1.80). In the
subjects less than 60 years old, the prevalence of H pylori
infection among PBC-patients (40/79) was slightly higher
than in controls (50.6% vs 46.2%) P = 0.46, OR = 1.19, 95%
CI: 0.72-1.95). In those over 60 years, the prevalence of
H pylori infection was similar between PBC-patients and
controls (54.2% vs 57.8%, P = 0.7, OR 0.86, 95% CI 0.36-
2.07).

CONCLUSION: There is no association between seroprevalence
of H pylori infection and primary biliary cirrhosis.
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INTRODUCTION
Helicobacter pylori (H pylori) infection is a chronic one. In
most instances, it is acquired during childhood, and is often
associated with low socio-economic class. The presence of

the bacterium has been established as the main cause of several
gastroduodenal diseases, including peptic ulcer disease[1,2],
gastric carcinoma[3], and gastric MALT lymphoma[4].
     Since the latest decade, several studies have reported on
the link between chronic H pylori or Helicobacter species
(H species) infections and a variety of extragastric manifestations.
These include ischaemic heart disease (IHD), liver diseases, skin
diseases, blood disorders and others[5]. However, the hypothesis
of an etiological role has not yet been fully investigated.
      Epidemiological studies have frequently involved control
selection bias, population of small sizes, and presence of
confounders, like age and socio-economic conditions.
     Non randomised, long-period and large studies on the follow-
up of H pylori eradication in extragastric diseases are lacking.
       Several H.species, such as H. bilis, are capable of colonising
different anatomical regions of the gastrointestinal tract in
humans, including choledochus, gallbladder, intrahepatic bile
ducts and liver[6].
       Primary biliary cirrhosis (PBC) is a chronic cholestatic liver
disease in which intra-hepatic bile ducts are progressively
destroyed. The etiology of PBC is unknown, but immunological
mechanisms may play a part in the pathogenesis. A causal role
of infectious agents has been proposed but the data are
inconclusive. Recently, Bogdanos and coworkers have shown
that microbial mimics, comprising that of H pylori, are major
targets of crossreactivity with human pyruvate dehydrogenase
in PBC, strengthening the fact that microbial exposure may
be instrumental to the appearance and/or maintenance of
anti-mitochondrial antibody responses by a cross-reactive
mechanism[7]. These data indicate that a relationship between
H. species and the biliary tract of humans might exist, where the
bacteria could be potentially involved in inflammatory changes
or other pathologic manifestations.  However, these findings
have not been confirmed in other studies[8].
      The prevalence of peptic ulcer is higher in cirrhotics than in
control population and the risk is increased by the presence of
H pylori infection[9]. However, in some groups of patients affected
from liver disease, as in the case of PBC, the seroprevalence of
H pylori infection is still undetermined.
      The present study attempted to highlight on the seroprevalence
of antibodies against H pylori in a cohort of patients suffering
from PBC in comparison to a group of volunteers attending the
Blood Bank of the San Giovanni Battista Hospital (Molinette)
in Torino, Italy.

MATERIALS AND METHODS
The presence of anti-H pylori antibodies was evaluated in 149
consecutive subjects (10 males, 139 females, mean age 58.2±11
years, range 26-82 years) suffering from PBC.
      Patients were considered to have PBC if they fulfilled at
least 2 of the following criteria: positive anti-mitochondrial
antibody (AMA) at a titer higher than 1/40, abnormal liver function
tests (alkaline phosphatase, gamma glutamyl transpeptidase,
bilirubin, transaminase level) or liver histology diagnostic or
consistent with PBC[10].
     AMA was evaluated by immunofluorescence using rat
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stomach and kidney as substrate[10].
     Other causes of liver disease, such as viral (hepatitis B virus,
hepatitis C virus), autoimmune (anti-nuclear, anti- smooth
muscle and anti-microsome antibodies) or metabolic (serum
iron, percentage of transferrin saturation, ferritin, ceruloplasmin,
alpha-1 antitripsin) hepatitis, were ruled out.
       The controls were 619 consecutive volunteer blood donors
(523 males, 96 females, mean age 47±5.3 years, range 18-65 years)
attending the Hospital Blood Bank and residing in the same
area[11].
        A commercial enzyme linked immunosorbent assay (ELISA,
Helori-test® Eurospital, Trieste Italy) was used to detect anti-
H pylori (IgG) antibodies in serum. The assay sensitivity and
specificity versus histology were 70.6% and 90.5% respectively,
positive predictive value was 87.2% and negative predictive
value 77.0%[12].
       Briefly, calibrators, positive controls, negative controls and
diluted  (1:200) serum samples  were added to wells coated with
purified H pylori group-specific antigens. Plates were incubated
for 60 min at 37 . The plate was then washed thrice and anti-
IgG conjugate was pipetted into each well and the plate was
incubated again for 60 min at 37 . The washing step was
repeated, chromogenic substrate was added to each well,
followed by incubation for 30 min at 37 . The reaction was then
stopped.  Reading was performed at 405 nm and the mean optical
density was expressed as a percentage of the optical density of
the positive control serum assayed on the same plate.
        A commercial enzyme immunoassay (Helori®-CTX Eurospital,
Trieste, Italy) was used to detect serum IgG antibodies against
more virulent strains of the bacterium, expressing  cytotoxin-
associated gene product A (CagA). The manufacturer’s instructions
were followed. The assay sensitivity and specificity given by
the manufacturer were 94.1% and 97.9% respectively.
     The seroprevalence of H pylori infection in cases and
controls was compared using the chi-square test (χ2) by means
of 2×2 contingency table. Fisher’s exact test was used for small
sample size. Results were considered statistically significant
when P<0.05.

RESULTS
Mean age between patients and controls was not statistically
different.
      The prevalence of antibodies to H pylori was 52.3% (78/149)
in the patients with PBC compared to 47% (291/619) in the
controls (P = 0.24, OR  1.24, 95% CI 0.85-1.80).
      When the patients were subdivided into age-groups (<60
and 60 years), the difference was as follows. In the youngest
age group (less than 60 years old), the prevalence of H pylori
infection among CBP-patients (50.6%, 40/79) was higher than
in controls (46.2%, 269/581), but this was not significant (P = 0.46,
OR 1.19, 95% CI 0.72-1.95). In the group over 60 years, the
prevalence of H pylori infection was lower in CBP-patients
(38/70, 54.2%) than in controls (22/38, 57.8%) (P = 0.7, OR 0.86,
95% CI 0.36-2.07) (Table 1).

Table 1  Seroprevalence of anti-Helicobacter pylori antibodies
among patients with primary biliary cirrhosis [PBC] and con-
trols

Age (yr) Patients with PBC     Controls                    P
   Hp (+)/tot (%) Hp (+)/tot (%)

<60                     (50.6)    40/79 269/581 (46.2)           0.46
6 0                (54.2)    38/70 22/38     (57.8)           0.7

Total                (52.3)    78/149 291/619 (47)            0.24

       The anti-CagA antibodies were detected in 28.1% of patients
with PBC (42/149) and in 44.8% of those with seropositivity for

anti-H pylori (35/78). In our population, anti-CagA antibodies
were present in 61.8% of a general population admitted to the
Emergency Care Unit, as published elsewhere[13].
      Out of the 10 patients with a past history of peptic ulcer, 7
had anti-H pylori antibodies in circulation. In 29 cases, the
signs of portal hypertension [varices or congestive gastropathy]
were shown by upper GI endoscopy while in 111 patients there
were no abnormalities.

DISCUSSION
The prevalence of H pylori infection in patients with liver
disease needed to be studied on the basis of clinical and
experimental considerations.
        From a clinical point of view, the medical history of cirrhotic
patients was punctuated by frequent and recurrent
hospitalisations due to high rate of complications. Among the
most relevant of them, peptic ulcer and upper GI hemorrhage
were of peculiar relevance, being life-threatening for the patient
and of high cost for Health Care Services, requiring both
emergency care and subsequent long hospital stay[14]. By a
multivariate analysis, Calvet et al. found that male sex and
H pylori seropositivity (OR 1.7, 95% CI 1.02-2.81) were variables
independently related to peptic ulcer in cirrhotics with different
etiologies[15]. Moreover, in the case of hemorrhage from peptic
ulcer, the presence of cirrhosis was independently associated
with increased mortality (P<0.001)[16]. Little information is
available on the prevalence of peptic ulcer in subjects suffering
from PBC or primary sclerosing cholangitis (PSC). The prevalence
of duodenal ulcer (DU) in male cirrhotics was investigated by
Rabinovitz et al. in 216 subjects. Occurrence of DU amounted
to 7.8% in patients and 2.2 % in controls (P<0.005). When the
patients were subdivided according to etiology, DU prevalence
was observed in 9.4% of HBV-relate chronic hepatitis patients,
12.2% of alcohol-relate chronic hepatitis patients, 3.5% of
cryptogenic, 6.6% of autoimmune cirrhosis, 9.5% of PSC and
none of the patients with PBC. However, in the latter case only
9 patients were included[17].
     Since peptic ulcer is related to the presence of H pylori
infection in non-cirrhotic patients, it is logical to suppose a
similar role for the bacterium also in subjects with cirrhosis.
       A high prevalence of anti-H pylori antibodies in HCV-infected
cirrhotic patients has been reported in several North Italian
towns[18,19]. On the contrary, there was no increased seroprevalence
in patients suffering from autoimmune hepatitis[20]. Fan et al.
demonstrated a higher seroprevalence of H pylori in Chinese
patients with HBV-related chronic hepatitis than in controls
matched for age and socio-economic status[21]. In Taiwan, Chen
et al. found no association between peptic ulcer and H pylori
infection in cirrhotic patients[22]. Selection biases and methods
of diagnosis were possible sources of the heterogeneity of the
studies. Contrasting results might arise from the choice of tests
used for the diagnosis of H pylori infection. Indeed, when the
diagnosis relies solely on histological examination of gastric
biopsies, sampling error is the source of severe misdiagnosis.
The European H pylori Study Group has recommended to search
for IgG anti-H pylori when performing an epidemiological
investigation[23].
     Regarding populations of subjects suffering from PBC,
Floreani et al. showed that H pylori colonization was
significantly more frequent in controls than in patients but IgG
anti-H pylori were detected in the same percentage in the two
groups[24]. Thus, the latter finding is in agreement with those of
our study. Dohmen and coworkers in Japan, have found that
H pylori is a possible pathogenic factor in atrophic corpus
gastritis in PBC-patients. Furthermore, a positive correlation
between the titers of anti-pyruvate dehydrogenase antibody
and anti-H pylori was confirmed[25]. However, in this investigation,
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no comparison with a control population has been made.
        From an experimental point of view, infection of healthy A/JCr
male mice with H hepaticus could result in chronic hepatitis
and liver cancer in a short time[26]. Since this report, several
other H. species have been subsequently found in the liver and
biliary tract of cats and dogs suffering from hepatitis and
hepatocellular carcinoma. H. species have been demonstrated
both in the bile and in the gallbladder mucosa of Chilean patients
with chronic gallbladder inflammation, raising the question as
to whether the frequent finding of gallbladder cancer in Chile
might arise from such an infection[6]. By polymerase chain
reaction, hybridisation and partial DNA sequencing in human
liver of patients with PBC or PSC, Nilsson et al. found the
positivity for Helicobacter genus-specific primers in 11 out of
12 samples of PBC-subjects and in 9 out of 12 samples of
individuals suffering from PSC[27].
       In conclusion, we found that the seroprevalence of H pylori
in subjects suffering from primary biliary cirrhosis was not more
frequent than in controls, suggesting that the putative role of
H pylori in triggering organ-specific autoimmunity does not
hold true for PBC.
     On the other hand, although these data do not provide proof
for the association between H pylori infection and PBC, a type
II statistical error, i.e. the probability of accepting the null
hypothesis when it is false, cannot be ruled out.

REFERENCES
1 Bulent K, Murat A, Esin A, Fatih K, MMMurat H, Hakan H,

Melih K, Mehmet A, Bulent Y, Fatih H. Association of CagA
and VacA presence with ulcer and non-ulcer dyspepsia in a
Turkish population. World J Gastroenterol 2003; 9: 1580-1583

2 Testino G, Cornaggia M, De Iaco F. Helicobacter pylori influence
on gastric acid secretion in duodenal ulcer patients diagnosed
for the first time. Panminerva Med 2002; 44: 19-22

3 Mladenova I, Pellicano R. Infectious agents and gastric
tumours. An increasing role for Epstein-Barr virus. Panminerva
Med 2003; 45: 183-188

4 Wotherspoon AC, Doglioni C, Diss TC, Pan L, Moschini A,
de Boni M, Isaacson PG. Regression of primary low-grade B-
cell gastric lymphoma of mucosa-associated lymphoid tis-
sue type after eradication of Helicobacter pylori. Lancet 1993;
342: 575-577

5 Roussos A, Philippou N, Gourgoulianis KI. Helicobacter pylori
infection and respiratory diseases: a review. World J Gastroenterol
2003; 9: 5-8

6 Fox JG, Dewhirst FE, Shen Z, Feng Y, Taylor NS, Paster BJ,
Ericson RL, Lau CN, Correa P, Araya JC, Roa I. Hepatic
Helicobacter species identified in bile and gallbladder tissue from
Chileans with chronic cholecystitis. Gastroenterology 1998; 114:
755-763

7 Bogdanos DP, Baum H, Grasso A, Okamoto M, Butler P, Ma
Y, Rigopoulou E, Montalto P, Davies ET, Burroughs AK,
Vergani D. Microbial mimics are major targets of crossreactivity
with human pyruvate dehydrogenase in primary biliary
cirrhosis. J Hepatol 2004; 40: 31-39

8 Tanaka A, Prindiville TP, Gish R, Solnick JV, Coppel RL, Keffe
EB, Ansari A, Gershwin ME. Are infectious agents involved in
primary biliary cirrhosis? A PCR approach. J Hepatol 1999; 31:
664-671

9 Vergara M, Calvet X, Roque M. Helicobacter pylori is a risk
factor for peptic ulcer disease in cirrhotic patients. A meta-
analysis. Eur J Gastroenterol Hepatol 2002; 14: 717-722

10 Heathcote EJ. Management of primary biliary cirrhosis. The
American Association for the Study of Liver Diseases practice
guidelines. Hepatology 2000; 31: 1005-1013

11 Ponzetto A, Pellicano R, Morgando A, Cirillo D, Marchiaro G,
Curti F, Rizzetto M. Seroprevalence of Helicobacter pylori infec-

tion among blood donors in Torino, Italy. Minerva Gastroenterol
Dietol 2001; 47: 3-7

12 Palli D, Vaira D, Menegatti M, Saieva C. A serologic survey of
Helicobacter pylori infection in 3281 Italian patients endoscoped
for upper gastroitestinal symptoms. The Italian Helicobacter
Pylori Study Group. Aliment Pharmacol Ther 1997; 11: 719-728

13 Pellicano R, Parravicini PP, Bigi R, Gandolfo N, Aruta E, Gai
V, Figura N, Angelino P, Rizzetto M, Ponzetto A. Infection by
Helicobacter pylori and acute myocardial infarction. Do cyto-
toxic strains make a difference? New Microbiol 2002; 25: 315-
321

14 Rosina F, Alaria P, Castelli S, Dirindin N, Rocca G, Actis GC,
Borelli R, Ciancio AL, De Bernardi W, Fornasiero S, Lavezzo B,
Lagget M, Martinotti R, Marzano A, Ottobrelli A, Sostegni R,
Rizzetto M, Verme G. Effect of patient characteristics on hospi-
tal costs for cirrhosis: implications for the disease-related group
[DRG] reimbursement system. Ital J Gastroenterol 1996; 28: 401-
405

15 Calvet X, Navarro M, Gil M, Lafont A, Sanfeliu I, Brullet E,
Campo R, Dalmau B, Rivero E, Mas P. Epidemiology of peptic
ulcer disease in cirrhotic patients: role of Helicobacter pylori
infection. Am J Gastroenterol 1998; 93: 2501-2507

16 Dousset B, Suc B, Boudet MJ, Cherqui D, Rotman N, Julien M,
Fagniez PL. Surgical treatment of severe ulcerous hemorrhages:
predictive factors of operative mortality. Gastroenterol Clin Biol
1995; 19: 259-265

17 Rabinovitz M, Schade RR, Dindzans V, Van Thiel DH, Gavaler
JS. Prevalence of duodenal ulcer in cirrhotic males referred for
liver transplantation. Does the etiology of cirrhosis make a
difference? Dig Dis Sci 1990; 35: 321-326

18 Ponzetto A, Pellicano R, Redaelli A, Rizzetto M, Roffi L.
Helicobacter pylori infection in patients with Hepatitis C Virus
positive chronic liver diseases. New Microbiol 2003; 26: 321-328

19 Leone N, Pellicano R, Brunello F, Cutufia MA, Berrutti M,
Fagoonee S, Rizzetto M, Ponzetto A. Helicobacter pylori
seroprevalence in patients with cirrhosis of the liver and hepa-
tocellular carcinoma. Cancer Detect Prev 2003; 27: 494-497

20 Durazzo M, Pellicano R, Premoli A, Berrutti M, Leone N, Ponzetto
A, Rizzetto M. Helicobacter pylori seroprevalence in patients with
autoimmune hepatitis. Dig Dis Sci 2002; 47: 380-383

21 Fan XG, Zou YY, Wu AH, Li TG, Hu GL, Zhang Z.
Seroprevalence of Helicobacter pylori infection in patients with
hepatitis B. Br J Biomed Sci 1998 ; 55 : 176-178

22 Chen JJ, Changchien CS, Tai DI, Chiou SS, Lee CM, Kuo CH.
Role of Helicobacter pylori in cirrhotic patients with peptic ulcer.
Dig Dis Sci 1994; 39: 1565-1568

23 Guidelines for clinical trials in Helicobacter pylori infection. Work-
ing Party of the European Helicobacter pylori Study Group. Gut
1997; 41(Suppl 2): S1-S9

24 Floreani A, Biagini MR, Zappala F, Farinati F, Plebani M,
Rugge M, Surrenti C, Naccarato R. Chronic atrophic gastritis
and Helicobacter pylori infection in primary biliary cirrhosis: a
cross-sectional study with matching. Ital J Gastroenterol Hepatol
1997; 29: 13-17

25 Dohmen K, Shigematsu H, Miyamoto Y, Yamasaki F, Irie K,
Ishibashi H. Atrophic corpus gastritis and Helicobacter pylori
infection in primary biliary cirrhosis. Dig Dis Sci 2002; 47:
162-169

26 Ward JM, Fox JG, Anver MR, Haines DC, George CV, Collins
MJ, Gorelick PL, Nagashima K, Gonda MA, Gilden RV, Tully
JG, Russell RJ, Benveniste RE, Paster BJ, Dewhirst FE, Donovan
JC, Anderson LM, Rice JM. Chronic active hepatitis and associ-
ated liver tumors in mice caused by a persistent bacterial infec-
tion with a novel Helicobacter species. J Natl Cancer Inst 1994; 86:
1222-1227

27 Nilsson H ,  Taneera J, Castedal M, Glatz E, Olsson R,
Wadstrom T. Identification of Helicobacter  pylori and
Helicobacter species by PCR, hybridization and partial DNA
sequencing in human liver samples from patients with pri-
mary sclerosing cholangitis or primary biliary cirrhosis. J Clin
Microbiol 2000; 38: 1072-1076

Edited by Wang XL and Xia HHX  Proofread by Xu FM


